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Ky yéu Héi nghi Gdan két khoa hoc co bdn véi khoa hoc trdi ddt (CBES2-2018)

LOT1 NOI PAU

Ho6i nghi khoa hoc Gan két khoa hoc co’ ban véi khoa hoc trai dat ldn thi hai (goi tit 1a
CBES2-2018) dwoc Trwong Pai hoc M6 - Dia chat t6 chirc vao ngay 20 thang 4 nam 2018.

Hoi nghi CBES2-2018 1a mot dién dan dé cac chuyén gia, cAc nha khoa hoc cong bd cac két
qua nghién ctru trong linh vic khoa hoc co ban gén véi cac khoa hoc trai dat nhu: Mo, Dia
chat, Trac dia, Dau khi, Méi trvong,... va cho sw phat trién bén virng. Hoi nghi cling 1a co hoi
dé cac don vi, cc nha khoa hoc thao luén, chia sé nhirng y twdng, kinh nghiém nghién ctru,
giang day; tang cwong giao Iwu, hop tac dé giai quyét hiéu qua cac van dé khoa hoc lién quan.

Sw thanh cong vé mat khoa hoc ctia Hoi nghi thé hién & sy tham gia cta trén 120 nha khoa
hoc véi gan 80 bao cdo tham gia Hoi nghi duwoc trinh bay tai phién toan thé va cac tiéu ban.
Trong s6 cac bao cdo toan van gii dén Ban t6 chirc, Ban khoa hoc da phdi hop véi Tap chi
Nghién ctru Khoa hoc va Céng nghé qudn sw lwa chon 40 bai dang trén tap chi sau khi da dwoc
phan bién. Cac tom tt cia 40 bai noi trén, tom tit ciia cac bdo cdo tai Hoi nghi va 25 bai toan
vin khac dwoc in trong quyén ki yéu Hoi nghi CBES2-2018 nay.

Ban t6 chirc H6i nghi xin chin thanh cdm on sw nhiét tinh, tinh than trach nhiém cta cac
thanh vién Ban t6 chirc, Ban khoa hoc va Ban thuw ki. Ching t6i cling xin chin thanh cdm on
cac nhém nghién ctru; cac tac gia da tham gia gii bai t¢i Hoi nghi. Xin cdm on Ban bién tap
Tap chi Nghién ctru Khoa hoc va Cong nghé quéan sw - Vién Khoa hoc va Cédng nghé quan su;
cac nha khoa hoc phan bién doc 14p da dong gép nhirng y kién nhin xét quy bau gép phan
nang cao chit lwong cho céc bai bdo cia Hoi nghi. Ban to chirc xin cdm on cac can b, vién
chirc Khoa Khoa hoc co ban, Trwomg Dai hoc Mé - Dia chit da ho tro trong cong tac t6 chirc
Héi nghi. Ban t6 chirc Hdi nghi cling xin chan thanh cam on cic don vi, tip thé, cd nhan da
ung ho tai chinh cho Hoi nghi.

Ban t6 chirc Hoi nghi CBES2-2018 tran trong cdm on va mong nhin dwoc nhirng y kién dong
gop vé hinh thirc cling nhw ndi dung khoa hoc cta cac bao cdo khoa hoc.

GS.TS. Tran Thanh Hai
Trwdng Ban to chirc Hoi nghi CBES2-2018
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PON VI TO CH’C HOI NGHI

Trwong Pai hoc Mo - Pia chat

Dia chi: S6 18, Phé Vién, Phudomg Dirc Thang, Quan Bic Tir Liém, Ha Noi.
Dién thoai /Fax: (84.24) 38 389 633

Email: hanhchinhtonghop@humg.edu.vn

BAN TO CHUC

Trwdéng ban

GS.TS. Tran Thanh Hai Truong Pai hoc Mo - Bia chat

Pho Trwéng ban
PGS.TS. Nguyén Quang Minh Truwong Pai hoc M4 - Pia chat

Uy vién

TS. Cong Tién Diing

TS. Nguyén Manh Hung
TS. Pham Tun Cuong
PGS.TS. Nguyén Vin LAm
PGS.TS. Pham Van Hoa
PGS.TS. D6 Vin Binh

TS. Tran Thuly Dwong
PGS.TS. Dw Thi Xuan Thao
PGS.TS. Vii Ba Diing

TS. Tran Dinh Son

TS. Nguyén Truwdomg Thanh
ThS. Nguyén Quang Huy
TS. Lé Thi Thanh Hang
ThS. Dwong Thiy Hwong

Truong Pai hoc Mo - Bia chat
Truong Pai hoc Mo - Bia chat
Trudng Dai hoc Mo - Dia chat
Truong Pai hoc Mo - Bia chat
Truong Pai hoc Mo - Bia chat
Trudng Pai hoc Mo - Dia chat
Trudng Dai hoc Mo - Dia chat
Truong Dai hoc Mo - Dia chat
Truong Dai hoc Mo - Dia chat
Truwong Pai hoc M6 - Dia chat
Truwong Pai hoc M6 - Dia chat
Truong Dai hoc Mo - Dia chat
Truong Dai hoc Mo - Dia chat
Truwong Pai hoc M6 - Dia chat
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BAN KHOA HOC

Trwdéng ban

GS.TS. Tran Thanh Hai

Pho6 Trwéng ban

GS.TSKH. Vii Ngoc Phat
GS.TSKH. Nguyén Van Khang
GS.TS. Nguyén Van Hiéu
PGS.TS. Phan Van Kiém

TS. Nguyén Manh Thing

Uy vién

PGS.TS. binh Thi Mai Thanh
PGS.TS. Vi Binh Lam
PGS.TS. Phan Quy Nhan
PGS.TS. Nguyén Quang Minh
PGS.TS. Nguyén Vin LAm
PGS.TS. P6 Vian Binh
PGS.TS. Dw Thi Xuin Thao
PGS.TS. Nguyén Minh Man
PGS.TS. Nguyén Thé Vinh
PGS.TS. Pham Van Hoa
PGS.TS. Khong Cao Phong
KTS.TS. Pao Ngoc Nghiém
TS. Lé Pang Quang

TS. Tran Pinh Son

TS. Tran Thuly Dwong

TS. D6 Ngoc Anh

TS. Nguyén Duy Lac

TS. Nguyén Quang Khanh
TS. bang Thi Thanh Tram

Truwong Pai hoc M6 - Dia chat

Vién Toan hoc

Trwong Pai hoc Bach khoa Ha Noi
Vién ITIMS, Truwdng Pai hoc BKHN
Vién Han 1am KH&CN VN

Tap chi Ngién citu KH&CN quan sy

Trwong Pai hoc KH&CN Ha Noi
Vién Khoa hoc Vit liéu

Trwong Pai hoc TN&MT Ha Noi
Trwong Pai hoc Mo - Pia chat
Trwong Pai hoc Mo - Pia chat
Trwdong Dai hoc Mo - Dia chat
Trwdong Dai hoc Mo - Dia chat
Trwong Pai hoc Mo - Pia chat
Trwong Pai hoc Mo - Pia chat
Trwdong Dai hoc Mo - Dia chat
Trwdong Dai hoc Mo - Dia chat
Hoi Quy hoach phat trién do thi VN
Vién Héa hoc Cong nghiép
Truong Pai hoc M6 - Pia chit
Truong Pai hoc M6 - Pia chit
Trwong Dai hoc M6 - Dia chat
Trwong Dai hoc M6 - Dia chat
Truong Pai hoc M6 - Pia chit
Trwong Dai hoc Mo - Dia chat
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BAN THU Ki
Trwdéng ban
TS. Nguyén Manh Hung Truwong Pai hoc M6 - Dia chat
Uy vién
TS. Pham Tudn Cwong Trudong Dai hoc Mo - Dia chat
TS. Nguyén Huy Thé Trudng Pai hoc M6 - Dia chat
TS. Lé Thi Phwong Thao Truong Pai hoc Mo - Bia chat
ThS. Trwong Thi Thanh Thay Truong Pai hoc Mo - Bia chat
ThS. Pinh Vin Thién Trudng Pai hoc Mo - Dia chat
PON VI TAI TRO

Téng cong ty Pong Bic - Bd Qudc phong

Ngin hang Dau tw va Phat trién Viét Nam (BIDV) - Chi nhanh Ciu Gidy
Téap doan Cong nghiép Than - Khoang san Viét Nam (Vinacomin)
Tong Cong ty Cong nghiép hda chit Mo - Vinacomin

Cong ty TNHH MTV 397 - Téng cong ty Dong Bac

Cong ty CP Than Ha Tu - Vinacomin

Cong ty CP SX&KD Vit tw thiét bi - VVMI

Cong ty C6 phan Cong nghiép Tan Tién

Cong ty TNHH MTV Apatit Viét Nam

Cac don vi va ca nhan khac
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CHU’ONG TRINH HOI NGHI
Thoigian:  Ngay 20 thang 4 nam 2018

Piadiém: Truwong Dai hoc M6 - Dia chit

S6 18, Phé Vién, Phuong Dirc Thang, Quan Bic Tir Liém, Ha Noi.

STT | Thoigian NOI DUNG

1 7:00-8:15 | Pang ki dai biéu

2 | 815-8:30 | KHAIMAC HOI NGHI
Pia diém: P. Phé Yén, ting 3 nha C12, HUMG

3 8:30-9:30 | PHIEN BAO CAO TOAN THE
Pia diém: P. Phé Yén, ting 3 nha C12, HUMG

4 9:30 Chup anh lwu niém

5 9:30-9:45 | GIAI LAO & PHIEN BAO CAO POSTER
Pia diém: P. Phd Yén & P. Thuin Thanh, ting 3 nha C12, HUMG

6 | 9:45-11:45 | PHIEN BAO CAO TAI TIEU BAN

Ti€uban 01 | Héa hoc & Méi trirorng

Dia diém: P. Phé Yén, ting 3 nha C12, HUMG

Ti€éuban 02 | Vitly & Khoa hoc vit liéu
Pia diém: P. Thuin Thanh, ting 3 nha C12, HUMG

Tiéu ban 03 | Toan hoc, Co' hoc & U'ng dung
Nang cao nang lwc Nghién ciru & Pao tao
Pia diém: PH. Khoa Dau khi, ting 9 nha C12, HUMG

7 11:45 - 12:00 | BE MAC & TRAO GIAI POSTER

8 12:00 Tiéc chiéu dai
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CHU'O'NG TRINH CHI TIET

THO'I GIAN

NOI DUNG

7:00 - 8:15

bang ki dai biéu

8:15-8:30

KHAI MAC
Dia diém: P. Phd Yén, ting 3 nha C12, HUMG

- Gidi thiéu dai bi€u & chwong trinh Hoi nghi
- Khai mac Hoi nghi

GS.TS. Tran Thanh Hai

Trwdng BTC - Phé Hiéu trwéng Truong Pai hoc M6 - Dia chdt (HUMG)
- Phat biéu

PGS.TS. Phan Van Kiém

Phé Chii tich Vién Han ldm Khoa hoc va Cong nghé Viét Nam (VAST)

8:30-9:30

PHIEN BAO CAO TOAN THE
Pia diém: P. Ph§ Yén, ting 3 nha C12, HUMG

Chuatoa: GS.TS. Tran Thanh Hai, Trudng Ban td chirc
PGS.TS. Nguyén Quang Minh, Phé Truéng Ban t6 chirc
Thwki: TS. Vit Kim Thw

8:30-8:50

PGS.TS. Vii Pinh Lam
Pho Vién trurdng Vién Khoa hoc vt liéu, VAST

8:50-9:10

GS.TSKH. Nguyén Dirc Huing
Vién Céng nghé Méi trwong, VAST

9:10-9:30

PGS.TS. Pinh Thi Mai Thanh
Phé Hiéu truéng Trudng DBai hoc Khoa hoc va Céng nghé Ha Ngi, VAST

9:30

CHUP ANH LU’U NIEM

Vi
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9:30 - 9:45

PHIEN BAO CAO POSTER
Dia diém: P. Phg Yén & P. Thudn Thanh, tAng 3 nha C12, HUMG

Chutoa: TS.Nguyén Trwong Thanh, Truong Dai hoc M6 - Dia chdt
TS. Lé Thi Duyén, Trwong Pai hoc M6 - Dia chdt
Thwki: ThS. Pham Ngoc Anh

P.01

Ché tao vit liéu nano TiO; bién tinh phui 1én chit mang tro triu va
khao sat hiéu qua xir ly cac hop chat cta nito’ trong nwérc thai sinh
hoat trong diéu Kién anh sang tw nhién va bong t6i cia vat liéu

Nguyén Hoang Nam, Ding Thi Ngoc Thuy, Nguyén Viét Hung, Nguyén Dinh
Do, Nguyén Manh Ha, Nguyén Thu Ha, Bui Thi Lé Thuy

P.02

Tong hop va nghién ciru anh hwéng ctia pha phu tro xiic tac ZSM-5
trén nén bentonit Thuidn Hai dén d9 chuyén héa cta phan wng
cracking can dau Bach Ho

Vii Thi Minh H6ng, Pham Tién Diing

P.03

Cac hop chat lignan va flavone glycoside tir ciy ca gai leo (Solanum
procumbens Lour.) & Viét Nam

Trwong Thi Thu Hién, Nguyén Thi Thu Hién, D6 Thanh Tuin, Nguyén Phan
Hing, Nguyén B4 Hung

P.04

Nghién ctru ché tao va danh gia d¢ bén lio hoa vat liéu cao su Blend
CIIR/NR

Nguyén Ngoc Son, V6 Hoang Phwong, Nguyén Pinh Dwong, Nguyén Thi
Hwong

P.05

Cac dac trwng héa ly cia mang hydroxyapatit pha tap bac trén nén
thép khong gi 316L

V6 Thi Hanh, D6 Thi Hai, Lé Thi Phwong Thao, Pham Thi Nam, Dinh Thi
Mai Thanh

P.06

Nghién ciru ché tao vat liéu nano bac/da ong wng dung cho xir ly vi
Khuan trong nwérc

Nguyén Viét Hung, Cong Tién Diing, Nguyén Hoang Nam, Nguyén Manh Ha

P.07

Cac hop chat triterpenoid va ecdysteroid tir 1a loai man kinh (Vitex
trifolia L.)

Nguyén Thi Kim Thoa, Vi Kim Thu, Ninh Khic Ban, P6 Thi Trang, Phan
Van Kiém

Vil
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P.08

Nghién ciru qua trinh trao déi ion gitra mang hydroxyapatit va dung
dich bac nitrat

D6 Thi Hai, V6 Thi Hanh, Lé Thi Duyén, Pham Thi Ndm, Dinh Thi Mai Thanh

P.09

Nghién ctru anh hwéng ctia thanh phin phdi liéu dén ciu tric va tinh
chit cta phoéi ban dau vat liéu compozit cacbon-cacbon

Vi Minh Thanh, Pham Tudn Anh, Pao Hong Bach, Tran Thi Thu Trang, Vii
Thu Thuy, Lé Van Thy, Céng Tién Diing

P.10

Phan tich tinh chit mang phu Ky nwéc cho kinh quang hoc st dung
trong moi trwrong bién dao

Cong Tién Diing, Vii Thi Hong Hué, Vii Minh Thanh, Nguyén Thi Nhan, Pao
Thi Hong Van, Lé Van Thu

P.11

Nghién ctru vit liéu meta hip thu tuyét déi trén co’ sé ciu tric dia
tron

Lé D4c Tuyén, Du Thi Xuan Thao, H5 Quynh Anh, Nguyén Thi Diéu Thu, Vii
Dinh Qui, Pdng Hong Lwu, Vi Dinh Lam

P.12

M6 phéng nguén nang lwong mit trori bang Matlab

Pham Anh Tuén, Nguyén Khéc Linh

P.13

Ché tao hat nano kim loai Ag, Au trén thanh nano Si bang phwong
phap béc bay laser (PLD) nham nang cao hiéu suit quang xtic tac cia
chung.

Ng6 Tudn Cwong, Nguyén Thi Minh Hué, Nguyén Cao Khang

P.14

M6 phoéng hiéu irng quang dién bang Visual Basic

Bui Hitu Nguyén, Nguyén Manh Hung

P.15

Nghién ciru ché tao, tinh chat vit li va kha niang quang xtic tac cia vit
liéu t6 hop g-C3N4/TiO;

LAm Thi Hang, Lé Thi Mai Oanh, Pao Viét Thang, Nguyén Manh Hung, Do
Danh Bich

P.16

Phiin xa CuO 1én bé mat diy nano Sn0O; nham nang cao tinh chit nhay
khi H2S

Dinh Vian Thién, Trwong Thi Chinh, Nguyén Van Duy, Nguyén Van Hiéu

P.17

Tong hop nano silica pha tap phirc chit huynh quang Eu(III) véi phdi
tir hiru co' naphthoyl trifluoroacetone, nghién ciru dac trung ciu tric
va tinh chit quang cta vit liéu

Hoang Thi Khuyén, Lé Thi Vinh, Trin Thu Hrong

viii
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P.18

Anh hwéng ctia nhiét do 1én trang thai ngwng tu exciton trong mo
hinh Falicov-Kimball mé rong cé xét dén twong tac dién tir-phonon

D6 Thi Hong Hai, Nguyén Thi Hau, H6 Quynh Anh

P.19

Lwa chon thuat toan va xay dwng chwong trinh tinh SVD phuc vu giai
hé phwong trinh tuyén tinh trong trird'ng hgp ma trin gin suy bién

Nguyén Gia Trong, Nguyén Trwong Thanh

P.20

Ap dung ki thuat siéu 4am xay dwng hinh anh trwong van téc va
treong hé s6 suy giam nghién ciru sw pha huy vat liéu bé tong trén
may nén don truc

Bui Trwong Son

P.21

Anh hwéng ctia diéu kién dau dén tinh chat chuyén dong ciia co ciu
tay quay - con trwot

Nguyén Van Khang, Nguyén Van Quyén, Pham Thi Mai Anh

P.22

Tinh toan trwedrng 4p suit bang co’ sé da thirc

Nguyén Vin Tué, Nguyén Thanh Tung

P.23

Nghién ciru ciu tric, tinh chit quang x1c tac cia vat liéu td hop TiO;
pha tap N v&i graphene

Nguyén Cao Khang, Nguyén Manh Hung, Poan Thi Thuy Phwong, Lé Thi
Mai Oanh, Dao Viét Thang, LAm Thi Hang, Ngb Thi Lién

P.24

Tang cwong tinh chat sat dién, sat tir cta vat liéu BiFeO3 bang cach
pha tap dong thoi Nd va Ni

Dao Viét Thang, Dw Thi Xuan Thao, Nguyén Thi Diéu Thu, H6 Quynh Anh,
Nguyén Manh Hung




Ky yéu Hoi nghi CBES2-2018

THO'I GIAN

TIEU BAN 01

9:45-11:45

HOA HOC & MOI TRUONG
Dia diém: P. Phé Yén, ting 3 nha C12, HUMG

Chu toa: GS.TSKH. Nguyén Diwrc Hung, Vién Céng nghé Moi truomng,
VAST

PGS.TS. Pinh Thi Mai Thanh, Truvong DH KH&CN Ha Noi,
VAST

Thwki: TS. Vi Kim Thw

9:45-10:00

TS. Lé Pang Quang, Vién Héa hoc & Céng nghiép Viét Nam

Research and Development of Phytochemical Biopesticides from Cassia
species growing in Vietnam

10:00-10:15

PGS.TS. Pham Xuin Nui, Trwdong Dai hoc M6 - Dia chdt

St dung quiing perlite lam vat liéu hap phu cho qua trinh xt¥ ly 6 nhiém
Pb2* trong nwéc

10:15-10:30

TS. Nguyén Qudc Phi, Truong Dai hoc M6 - Dia chdt

10:30-10:45

ThS. Nguyén Pirc Minh, Truong Pai hoc Quy Nhon

Nghién ctu ly thuyét cdu tric va do bén cta cluster germani pha tap
mangan & dang trung hoda, cation va anion, GenMn~/%/+ (n=1-10)

10:45-11:00

TS. Pao Thé Nam, Vién Héa hoc - Vit liéu, Vién KH&CN qudn sw

Nghién ctru xtt Iy bé mat s¢i cacbon Culon-500 bang axit nitric

11:00-11:15

TS. Nguyén Hoang Nam, Truong Dai hoc M6 - Dia chdt

Nghién ctru diéu ché etanol tir vd qua ca phé - Robusta & tinh LAm Dong
Viét Nam bang phwong phép sinh hoc

11:15-11:30

ThS. Nguyén Van Thang, Vién Héa hoc - Vat liéu, Vién KH&CN qudn sw

Pic trung nhiét dong hoc, dong hoc qua trinh téng hop nano silic tir trau

11:30-11:45

TS. Lé Thi Duyén, Trwong Pai hoc M6 - Pia chdt

Nghién ctu khd nidng x& ly Cu?* trong nwéc bang hat hip phu
hydroxyapatit
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THO'T GIAN TIEU BAN 02
9:45 - 11:45| VAT LY & KHOA HOC VAT LIEU

Dia diém: P. Thuin Thanh, tAng 3 nha C12, HUMG

Chuitoa: GS.TS.Pang Van Soa, Trwong Pai hoc Thi dé Ha Noi
PGS.TS. Dw Thi Xuan Thao, Truong Dai hoc M6 - Pia chdt
Thwki: ThS. Nguyén Thi Diéu Thu

9:45 - 10:00

GS.TS. Pang Van Soa, Trwong Dai hoc Thii dé Ha Nji

Mot s6 két qua nghién ctru méi trong mot s6 mé hinh mé rong mo hinh
chuin

10:00 - 10:15

TS. Tran Thu Hwong, Vién Khoa hoc vdt liéu, VAST

Dic tinh quang clia vat liéu nano phat quang europium phosphate nham
trng dung trong y sinh

10:15-10:30

PGS.TS. Vii Ba Diing, Trwong Pai hoc M6 - Dia chdt

Hé s6 khuéch tan ndi tai va hé s6 khuéch tan twong quan cta tap chit Bo
trong silic

10:30-10:45

TS. Pham Hoai Linh, Vién Khoa hoc vit liéu, VAST

Nghién ctru ché tao va khao sat kha ning sinh nhiét trong tir trrong xoay
chiéu ctia chit 16ng tir nén hat nano Fe;04 dwoc boc béi mét sd polymer
twong thich sinh hoc

10:45-11:00

TS. Nguyén Viét Tuyén, Truong Pai hoc Khoa hoc tw nhién, PHQGHN

Anh hwéng ctia nhién liéu 1én tinh chit ctia hat nano LaMnOs ché tao bing
phwong phap kich ng vi séng

11:00 - 11:15

TS. Pham Hong Minh, Vién Vit ly, VAST

Nghién ctru va phat trién hé laser tir ngoai phat xung ngan va diéu chinh
lién tuc buéc séng trong mot dai phd rong

11:15-11:30

TS. Pham Thi Nam, Vién Ky thudt nhiét déi, VAST

Dic trung vat liéu graphen tdng hop bang phwong phap khi nhiét, dinh
hwéng rng dung lam siéu tu dién

11:30- 11:45

TS. Pham Thi Trang, Trwong Pai hoc Mé - Dia chdt

Nghién ctru ché tao vit liéu bién héa (Metamaterial) hip thu hai chiéu
song dién tir dwa trén ciu tric cip vong xuyén

Xi
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THO'I GIAN

TIEU BAN 03

9:45-11:45

- TOAN HOC, CO' HOC & 'NG DUNG
- NANG CAO NANG LU’C NGHIEN CU’'U & PAO TAO
Pia diém: PH. Khoa Dau khi, ting 9 nha C12, HUMG

Chutoa: PGS.TS. Nguyén Minh Man, Truong Pai hoc M6 - Pia chdt
TS. Tran Pinh Son, Truwong Pai hoc M6 - Pia chdt
Thwki:  TS. Bi Thi Thity

9:45-10:00

TS. Phan Viét Son, Khoa Khoa hoc & Ky thudt dia chdt, HUMG

Ap dung phwong phép toan logic va phuwong phap “Phan tich Dengram”
trong xtr Iy tai liéu dia hoa xac dinh t8 hop cic nguyén t6 dong sinh trén
cac mo dong ddi Phan Si Pan”

10:00-10:15

TS. Bui Thi Thuy, Khoa Khoa hoc co ban, HUMG

Dao dong tham s6 ctia hé phi tuyén cip ba c6 chira ma sat Coulomb va can
nhét cip phén s6

10:15-10:30

ThS. Nguyén Thi Hang, Khoa Khoa hoc co’ ban, HUMG

Mot cach danh gia hiéu suat cho thuit todn da gia thuyét theo doi da muc
tiéu

10:30 - 10:45

ThS. Pham Ngoc Chung, Khoa Khoa hoc co bdn, HUMG

Tinh toan hé s6 quan sat gitra mot bé mat vi phan va mét bé mat hiru han
c6 cac 16 tréng dang hinh tron stt dung phwong phap mé phéng Monte-
Carlo

10:45-11:00

TS. Nguyén Vin Tué, Khoa Co-Pién, HUMG

Tinh to4n trrong 4p suit bang co s da thirc

11:00 - 11:15

TS. Nguyén Trwong Thanh, Khoa Khoa hoc co ban, HUMG

Tinh 6n dinh hitu han ctia hé chuyén phi tuyén suy bién c6 tré

11:15-11:30

PGS.TS. Nguyén Xuan Man, Khoa Xdy dung, HUMG

Mot s6 suy nghi vé gidang day toan hoc va co hoc cho sinh vién nganh Xay
dung va Khai thac mé tai Trudng Dai hoc Mo - Dia chat

11:30-11:45

TS. Hoang Van Tai, Khoa Khoa hoc co bdn, HUMG

Day hoc tich hop lién mén Hinh hoc hoa hinh - Cong nghé thong tin véi
chu dé: “Biéu dién thuat todn trong bai toan vi tri bing so d6 khéi” &
Truwong Dai hoc Mo - Dia chat

Xii




Ky yéu Hoi nghi Gdan két khoa hoc co bdn véi khoa hoc trdi ddt (CBES2-2018)

MUC LUC
Trang

Lo néi dau i

Pon vi t6 chirc ii

Pon vi tai tro iv

Chuong trinh hoi nghi \4

Muc luc 1

Héa hoc & Méi treong

Nghién ciru kha nang xir ly Zn?* trong nwdéc ciia nanocompozit 9

hydroxyapatit/chitosan

Pham Tién Diing, L& Thi Phuwong Thao, Nguyén Viét Hung, Lé Thi Duyén, Dinh

Thi Mai Thanh

Cac hop chit triterpene va lignane phan lap tir 14 loai Vitex limonifolia 17

Nguyén Thi Kim Thoa, Nguyén Thi Thu Hién, Ninh Khic Ban, Nguyén Xuin

Nhiém, D6 Thi Trang

Ché tao vat liéu nano TiO; bién tinh phi 1én chit mang tro triau va khao 23

sat hiéu qua xtr ly cac hop chat cua nito’ trong nwéc thai sinh hoat trong

diéu kién anh sang tw nhién va bong tdi cta vt liéu

Nguyén Hoang Nam, Pang Thi Ngoc Thuy, Nguyén Viét Hung, Nguyén Dinh D9,

Nguyén Manh Ha, Nguyén Thu H3, Bui Thi L& Thay

Khao sat kha ning phan hily quing ilmenite Binh Dinh bang axit sunfuric 35

dac va kali hidrosunphat

Lé Thi Phuwong Thao, Tran Van Chinh, Nguyén Thu Ha

Nghién ctru san xuit ethanol bang sw két hop giira cong nghé hoa hoc va 42

sinh hoc tir v qua ca phé - Robusta ¢ tinh LAm Pong Viét Nam

Nguyén Viét Hung, Cong Tién Diing, Hoang Thi Chung, Nguyén Manh Ha

Research and development of phytochemical biopesticides from cassia 49

species growing in Vietnam

Le Dang Quang

Anh hwéng ciia chit rin lo livng dén kha nang tai st dung nwérc thai tir 50

qua trinh mai da trong san xuit da nhan tao
Cong Tién Diing, Pong Quang Thirc, Phwong Thao



Ky yéu Hoi nghi CBES2-2018

Tong hop va nghién ciru anh hwdéng cia pha phu tro xic tac ZSM-5 trén
nén bentonit Thuidn Hai dén d6 chuyén héa cua phan rng cracking cin
dau Bach Ho

Vit Thi Minh Hong, Pham Tién Diing

Nghién ciru ly thuyét ciu tric va do bén cia cluster germani pha tap
mangan ¢ dang trung hoa, cation va anion, Ge,Mn-/%/+ (n=1-10)

Nguyén Dirc Minh, U'ng Thi Ly, Nguyén Tién Trung, Dwrong Tuan Quang, Vii Thi
Ngan

Cac hop chat lignan va flavone glycoside tir ciy ca gai leo (Solanum
procumbens Lour.) & Viét Nam

Trwong Thi Thu Hién, Nguyén Thi Thu Hién, D6 Thanh Tuan, Nguyén Phan
Hang, Nguyén B4 Hung

Nghién ciru ché tao va danh gia do bén lio héa vit liéu cao su Blend
CIIR/NR

Nguyén Ngoc Son, Vo Hoang Phwong, Nguyén Pinh Dwong, Nguyén Thi Hwong
Cac dac trweng hoa ly ciia mang hydroxyapatit pha tap bac trén nén thép
khong gi 316L

V& Thi Hanh, D6 Thi Hai, Lé Thi Phuwong Thao, Pham Thi Nam, Dinh Thi Mai
Thanh

Nghién ciru khao sat va dinh hwéng ché tao dung dich biao quan thé hé
mé&i cho vii khi trang bi ky thuit

Nguyén Thi Hwong, V6 Hoang Phuwong, Nguyén Viét Hung, Nguyén Dinh
Dwong, Nguyén Ngoc Son, Pham Tuin Anh

Nghién ctru ché tao vat liéu nano bac/da ong irng dung cho xtr Iy vi khuin
trong nwéc

Nguyén Viét Hung, Cong Tién Diing, Nguyén Hoang Nam, Nguyén Manh Ha
Nghién ciru diéu ché etanol tir vo qua ca phé - Robusta & tinh LAm Pong
Viét Nam bang phwong phap sinh hoc

Nguyén Hoang Nam, Cong Tién Diing, Hoang Thi Chung, Nguyén Viét Hung,
Nguyén Manh Ha

Nghién ciru kha nang xi ly Cu?* trong nwéc bang hat hip phu
hydroxyapatit

Lé Thi Duyén, Lé Thi Phwong Thao, P Thi Hai, Vo Thi Hanh, Cong Tién Diing,
Pham Thi Nim, Nguyén Thi Thom, Cao Thi Hong, Lé Thi Sau, Cao Thuy Linh,
Pinh Thi Mai Thanh

Nghién ctru xir Iy bé mit soii cacbon Culon-500 bang axit nitric

Dao Thé Nam, Lé Thi Hai Anh, Vii Minh Thanh, Poan Tuin Anh, Nguyén Trung
Diing, Nguyén Van Tién, Vii Ngoc Duy, Nguyén Tuin Hong, Nguyén Van Thao

51

52

53

54

55

56

57

58

59

60



Ky yéu Hoi nghi Gdan két khoa hoc co bdn véi khoa hoc trdi ddt (CBES2-2018)

Cachop chit triterpenoid va ecdysteroid tir 1a loai man Kinh (Vitex trifolia
L)

Nguyén Thi Kim Thoa, Vi Kim Thw, Ninh Khic Ban, P6 Thi Trang, Phan Vin
Kiém

St dung quing perlite 1am vt liéu hdp phu cho qua trinh xir ly 6 nhiém
Pb2* trong nwdc

Pham XuAn Nui, Pinh Xuin Hoang, Nguyén Khic Gidng, Pham Thi Van Anh, T6
Xuan Ban

Nghién ciru qua trinh trao ddi ion giira mang hydroxyapatit va dung dich
bac nitrat

D6 Thi Hai, V6 Thi Hanh, Lé Thi Duyén, Pham Thi Nim, Dinh Thi Mai Thanh
Nghién ctru anh hwéng ciia thanh phan phai liéu dén ciu tric va tinh chit
ctia phoi ban dau vat liéu compozit cachon-cacbon

Vii Minh Thanh, Pham Tudn Anh, Pao Hong Bach, Tran Thi Thu Trang, Vi Thu
Thuy, Lé Van Thy, Cong Tién Diing

Pac treng nhiét dong hoc, dong hoc qua trinh tong hop nano silic tir triu
Nguyén Vin Thing, Nguyén Manh Twdng, Nguyén Tran Hung

Phan tich tinh chiat mang phu ky nwéc cho kinh quang hoc sir dung trong
moi trerong bién dao

Cong Tién Diing, Vii Thi Hong Hué, Vi Minh Thanh, Nguyén Thi Nhan, Dao Thi
Hong Van, Lé Van Thu

Pic trung vat liéu graphen tong hop bang phwong phap khir nhiét, dinh
hwéng rng dung lam siéu tu dién

Nguyén Van Khanh, Pham Thi Nam, Nguyén Thi Thom, Nguyén Thu Phuong,
Pham Tién Diing, Vii Anh Tuln, Dinh Thi Mai Thanh

Some factors affecting on the composition of CeO; and CuO in Ni-CeO:-
CuO composite plating coating

Mai Van Phuoc, Nguyen Duc Hung

Vat ly & Khoa hoc vat liéu
Mot sd két qua nghién ciru méi trong mgt s6 mé hinh mé rong mé hinh
chuin
Ding Vian Soa, Dao Thi Lé Thuy, Bui Thi Ha Giang, Nguyén Thi Hau
Anh hwéng clia thé coulomb lén trang thai ngwng tu cip dién tir - 16 trong
trong dichalcogenide kim loai chuyén tiép
D6 Thi Hong Hai, Pinh Van Thién, Nguyén Thi Diéu Thu

61

62

63

64

65

66

67

68

69

70



Ky yéu Hoi nghi CBES2-2018

Nghién ctru vit liéu meta hip thu tuyét déi trén co’ sé ciu truc dia tron
Lé Dac Tuyén, Dw Thi Xuan Thao, Ho Quynh Anh, Nguyén Thi Diéu Thu, Vii Pinh
Qui, Pang Hong Lwu, Vi Dinh Lam

M6 phong hiéu irng quang dién bang Visual Basic

Bui Hitu Nguyén, Nguyén Manh Hung

M6 phéng nguén nang lwong mit trori bang Matlab

Pham Anh Tuén, Nguyén Khic Linh

Nghién ciru va xay dwng thi nghiém ao: “Khao sat séng dirng trong cot
khong Khi va téc dd truyén Am trong khong Khi theo nhiét a6 méi trweong”
Téng Ba Tudn, Dw Thi Xuan Thao, Nguyén Manh Hung, Pham Thi Trang, H6
Quynh Anh

Nghién ctru va phat trién hé laser tir ngoai phat xung ngin va diéu chinh
lién tuc bwéc song trong mot dai pho rong

Pham Vin Dwong, Nguyén Xuan T, Bui Thi Thiy Dwong, Nguyén Vin Diép,
Pham Hong Minh

Nghién ciru ché tao va khao sat kha nang sinh nhiét trong tir triro'ng xoay
chiéu ctia chat16ng tir nén hat nano Fe30, dwg'c boc trong mot sd polymer
twong thich sinh hoc

Pham Hoai Linh, Pham Hong Nam, Ta Ngoc Bach

Nghién ciru ché tao, tinh chit vit li va kha ning quang xtic tac cta vat liéu
t6 hop g-CsN4/TiO-

LAm Thi Hing, Lé Thi Mai Oanh, Dao Viét Thang, Nguyén Manh Hung, D6 Danh
Bich

Pic tinh quang cuia vat liéu nano phat quang europium phosphate nham
rng dung trong y sinh

Lé Thi Vinh, Ha Thi Phwong, Hoang Thi Khuyén, Tran Thu Hwong

Phiin xa CuO 1én bé mit day nano Sn0O; nham nang cao tinh chit nhay khi HS
Pinh Vin Thién, Trwong Thi Chinh, Nguyén Van Duy, Nguyén Van Hiéu

Ché tao hat nano kim loai Ag, Au trén thanh nano Si bang phwong phap
béc bay laser (PLD) nhim nang cao hiéu suit quang xuc tac cia chiing
Ngb Tuin Cwong, Nguyén Thi Minh Hué, Nguyén Cao Khang

Tang cwwong tinh chit sat dién, sat tir caa vat liéu BiFeO; bang cach pha
tap dong thoi Nd va Ni

Pao Viét Thang, Du Thi Xuin Thao, Nguyén Thi Diéu Thu, Ho Quynh Anh,
Nguyén Manh Hung

78

86

93

98

105

106

107

108

109

110

111



Ky yéu Hoi nghi Gdan két khoa hoc co bdn véi khoa hoc trdi ddt (CBES2-2018)

Nghién ciru ché tao vit liéu bién héa (Metamaterial) hap thu hai chiéu 112
song dién tir dwa trén cau tric cap vong xuyén

Pham Thi Trang, T6ng Ba Tudn, Trinh Thi Giang, Nguyén Minh Nguyét, Dw Thi

Xuan Thao

Hé s6 khuéch tan ndi tai va hé s6 khuéch tan trong quan cua tap chit Bo 113
trong silic

Vi B4 Diing, H6 Quynh Anh, Téng Ba Tuin

Téng hop nano silica pha tap phirc chit huynh quang Eu(Ill) véi phdi tir 114

hiru co' naphthoyl trifluoroacetone, nghién ciru dac trirng ciu tric va tinh
chit quang cta vt liéu

Hoang Thi Khuyén, Lé Thi Vinh, Tran Thu Hwong

Nghién ciru ciu tric, tinh chit quang xic tac cia vat liéu t6 hop TiO2 pha 115
tap N v¢&i graphene

Nguyén Cao Khang, Nguyén Manh Hung, Poan Thi Thuy Phwong, Lé Thi Mai

Oanh, Dao Viét Thang, LAm Thi Hang, Ngo6 Thi Lién

Anh hwéng ciia nhién liéu 1én tinh chit cia hatnano LaMnOs chétaobing 116
phwong phap kich né vi song

Nguyén Thi Diéu Thu, Nguyén Viét Tuyén, Tran Thi Ha

Cidu tric tinh thé, tinh chit sit dién va sat tir caa vat lieu 117
Bio,oNdo,1Feo,08TMo,0203 (TM = Co, Mn, Ni)

Dao Viét Thang, Lé Thi Mai Oanh, LAm Thi Hing, D6 Danh Bich, Nguyén Manh

Hung, Dw Thi Xuan Thao

Anh hwéng ctia nhiét do 1én trang thai ngung tu exciton trong mé hinh 118
Falicov-Kimball mé rong c6 xét dén twong tac dién tir-phonon

D6 Thi Hong Hai, Nguyén Thi Hau, H6 Quynh Anh

Qua trinh sinh Higgs va U-hat tir tin xa e*e” trong mé hinh Randall- 119
Sundrum

Nguyén Thi Hau, Lé Nhw Thuc

Toan hoc, Co hoc & U'ng dung

Ap dung phwong phap toan logic va phwong phap “Phan tich Dengram” 121
trong xir ly tai liéu dia hoa xac dinh t6 hop cac nguyén t6 dong sinh trén

cac mo dong d¢i Phan Si Pan

Phan Viét Son, Pham Tudn Cwong

Sw can bang tiém can ctia hé phwong trinh vi phan nira phi tuyén 130
Nguyén Minh Man, Nguyén Thé LAm



Ky yéu Hoi nghi CBES2-2018

Lwa chon thuat toan va xay dwng chwong trinh tinh SVD phuc vu giai hé
phwong trinh tuyén tinh trong trwo'ng hop ma trin gan suy bién

Nguyén Gia Trong, Nguyén Trwong Thanh

Sic s6 va chu trinh ctia d6 thi

Nguyén Van Ngoc

Tinh toan triedng 4p suit bang co’ sé da thirc

Nguyén Van Tué, Nguyén Thanh Tung

Tinh 6n dinh hiru han ctia hé chuyén phi tuyén suy bién c6 tré

Nguyén Trudng Thanh, T6 Vin Dinh

Nhan tir tich phan va tich phan thir nhat

Hoang Ngu Hun, Nguyén Thi Kim Son

Mot sb két qua vé nhém tw dang ciu cta cac mé hinh trong khong gian C»
Nguyén Thi Lan Hwong, Nguyén Thé LAm

Tdi wu héa va ly thuyét tro choi trong marketing

Lé Bich Phwong, Pham Ngoc Anh

Nghién ciru va rng dung mgt s6 mé hinh hoc may cho bai toan dw bao
murc nréc ngam

bang Hiru Nghi, Bui Thi Van Anh

Mot cach danh gia hiéu suat cho thuit toan da gia thuyét theo déi da muc tiéu
Nguyén Thi Hang, Nguyén Vin Hung, Nguyén Thi Hién, Lé Thi Hwong Giang
Nghién ctru tng dung thuat toan Gauss-Jourdal trong xir 1y s6 liéu trac dia
cong trinh

Nguyén Viét H3, Pham Tu4n Cuwdong

Comparison theorem of nonlinear fractional differential equations and
application

Dao Xuan Hung, Nguyen Thi Hong

Ap dung ki thuat siéu Am xay dung hinh anh trweorng van téc va tredng hé
s0 suy giam nghién ciru s pha huy vit liéu bé tong trén may nén don truc
Bui Trwong Son

Anh hwéng cia diéu kién dau dén tinh chit chuyén dong cia co’ ciu tay
quay - con trwot

Nguyén Vin Khang, Nguyén Van Quyén, Pham Thi Mai Anh

Phan tich anh hwdéng cha rotor bom canh khé cé bién dang cycloid téi
dong chay qua bom

Nguyén Thanh Tung, Nguyén Vin Tué

136

143

150

155

168

179

187

194

195

196

197

198

199

200



Ky yéu Hoi nghi Gdan két khoa hoc co bdn véi khoa hoc trdi ddt (CBES2-2018)

Tinh toan hé s6 quan sat giiva mdt bé mat vi phan va mét bé mét hiru han c6 201
cac16 trong dang hinh tron str dung phwong phap mé phéng Monte-Carlo

Pham Ngoc Chung, Nguyén Nhw Hi€u

Dao dong tham sé ciia hé phi tuyén cip ba c6 chira ma sat Coulombvacan 202
nhot cip phin s6

Nguyén Van Khang, Tran Dinh Son, Bui Thi Thiy, Trwong Qudc Chién

Nang cao chit lwong dao tao nguén nhan lwc
Nang cao nang lwc tw duy ly luan cho giang vién ly luan chinh tri Trwrong 203
Pai hoc M6 - Pia chit
bang Thi Thanh Tram
Mot s6 suy nghi vé giang day toan hoc va co’ hoc cho sinh vién nganh Xay 211
dwng va Khai thac mé tai Trwong Pai hoc M6 - Pia chit
Nguyén Xuin Man
Rén luyén va phat trién tw duy thuit toan cho sinh vién qua viéc khai thac 217
16)p cac bai toan st dung phép thay mit phang hinh chiéu
Lé Thi Thanh Hing, Tran Hong Hai
Mot s6 phwong thirc dich cadu c6 ménh dé quan hé trong tai liéu tiéng Anh 226
chuyén nganh Pia chit thiy van
Nguyén Thi Cic, Nguyén Thi Thao
Day hoc tich hop lién mon Hinh hoc hoa hinh - Cong nghé thong tin véi 233
chu dé: “Biéu dién thuit toan trong bai toan vi tri bang so' d6 khéi” &
Trwong Pai hoc Mo - Pia chat
Nguyén Thé Binh, Hoang Van Tai
Chira 16i truc ti€p va gian ti€p cho sinh vién trong qua trinh hocngoaingir 241
Nguyén Thi Mai Hwong
Phat trién tw duy thuat giai cho sinh vién qua 1ép cic bai toan st dung 246
phép chiéu phu
Thac Thu Hién, Hoang Van Tai






CBES2-2018

Hoéa hoc & Moéi trweong



Ky yéu Héi nghi Gdan két khoa hoc co bdn véi khoa hoc trdi ddt (CBES2-2018)

Ky yéu Hoi nghi

1an thi hai
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nanocompozit hydroxyapatit/chitosan

Pham Tién Diing?, Lé Thi Phwong Thao?, Lé Thi Duyén®*, Nguyén Viét
Hung?!, Nguyén Thu Phwong?, Pinh Thi Mai Thanh3#

1 Khoa Khoa hoc co bdn, Truwrong Pai hoc M6 - Pia chdt;

2Vién Ky thudt nhiét déi, Vién Han ldm Khoa hoc va Céng nghé Viét Nam;

3 Trwong Dai hoc Khoa hoc va Cong nghé, Vién Han ldm Khoa hoc va Céng nghé Viét Nam;

4 Hoc vién Khoa hoc va Céng nghé, Vién Han Idm Khoa hoc va Céng nghé Viét Nam;
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TOM TAT

Nano composit hydroxyapatit/chitosan (n-HAp/ChS) dd dwoc téng hop bdng phwong phdp
két tiia héa hoc va nghién ctru khd ndng hdp phu ion kém (11) Zn?+. Cdc yéu t6 dnh hwéng dén
qud trinh hdp phu Zn?+ ctia n-HAp/ChS dda dwoc khdo sat: thoi gian hdp phu, pH dung dich,
néng do Zn?+ ban dadu, khéi lwong n-HAp/ChS. Hiéu sudt logi b6 Zn2+ ctia n-HAp/ChS dat 96,30
9% va dung lwong hdp phu dat 19,26 mg/q & diéu kién tdi wu. Két qud nghién ciru ndy cho thdy
trién vong ttng dung bot n-HAp/ChS xir ly ion Zn2* trong nwéc. Phwong phdp xiv Iy nay hiéu
qud, dong thoi an toan vdi stkc khde con ngudi.

Tir khéa: Hydroxyapatit; Nanocompozit hydroxyapatit/chitosan; lon kim loai ndng.

1. Giéi thiéu

Trong mot vai thip ky gin diy, nén kinh té€ dat nwéc dang tirng bude phat trién, dic biét la
cac nganh cong nghiép. Bén canh nhirng tac dong tich cuc cia sw phat trién cong nghiép thi
no con giy ra nhitng tac dong xau dén mai trrong va sirc khoé con ngwoi, do qua trinh thai
ra méi tredng cac chit thai chwa dworc xi ly triét dé€. Cac ion kim loai nding dwgc thai ra do
cac nganh cong nghiép nhw ma dién, thudc da, dét nhudém, ché bién thép, luyén kim, hoa chit,
son.., khi xa thai vao méi trrdmng 1am 6 nhiém ngudn nwéc. Cac chit thai ndy giy anh huéng
rat Ién ngay ca khi chiing c6 nong dé thap do doc tinh cao va kha nang tich liiy 1au dai trong
co thé song, trong d6 cé ion kém (II) Zn2+. KEm lam ting nguy co ting bénh thiéu mau, tn
thwong tuyén tuy, lam gidm cac cholesterol t6t va ting mic cholesterol xdu va c6 thé tang
cac triéu chirng ctia bénh Alzheimer. Kém c6 kha nang gy ung thw dot bién, gy ngd doc hé
than kinh va thim chi d&nh hwdng dén viéc sinh san, quai thai [1]. Do vay, viéc nghién ctiru dé
dwa ra mot phwong phap méi hiéu qua, chi phi phtt hop va than thién véi moi trueong trong
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X Iy nwée sinh hoat chira kim loai ning dang dwgc sy quan tdm cta nhiéu nha khoa hoc
trong va ngoai nuwarc.

Hydroxyapatit, viét tat 1a HAp, c6 cong thirc phan ti¥ 1a Ca10(P04)s(OH)2. Trong co thé ngwoi
va dong véat c6 vi, HAp la thanh phén chinh trong xwong (chiém dén 65 - 70 % khéi lwong)
va rang (chiém 99 %). Vi vy, HAp c6 hoat tinh va dé twong thich sinh hoc cao, tao lién két
truc tiép v6i xwong non dan dén su tai sinh xwong nhanh ma khong bi co thé dao thai...

HAp nguyén chat c6 nhiéu rng dung khac nhau, song viéc sit dung HAp nguyén chat cling c6
nhirng han ché nhit dinh do tinh chit co Iy kém. Nhwoc diém nay ctia HAp da dwoc cac nha
khoa hoc trén thé gi¢i nghién ctru va khic phuc bang cach pha tap HAp véi mot s6 nguyén td
vi lwong c6 mat trong co thé ngwoi: Mg?+, Na+, K+, Zn?+... 1am ting hoat tinh sinh hoc va tang
d6 bén co 1y [2-4] hoac tao nén vt liéu t6 hop (composit) cia HAp véi cic polyme nhu:
Polylactic axit, colagen, chitosan, chitin, polyetylen v.v... [5-8] khong nhitng dung lam vat liéu
sinh hoc t6t hon ma con tang kha nang hap phu mot s chit 1én bé mat so véi HAp. Cac vat
liéu composit ndy da duoc nghién ctru téng hop bang cac phwong phap khac nhau va bén
canh nhitng (g dung trong y sinh con dwogc ing dung xtr Iy mot s chat gdy 6 nhiém trong
moi tredng nwédc nhu: Phenol, Cu?+, Cd?+, Pb2+, Co?+, Ni2+, Fe3+, Cré+, AsO43, F-,... [2,6-8].

Trong s6 cac polyme, viéc lwa chon chitosan két hop véi HAp tao thanh nanocompozit
hydroxyapatit/chitosan (n-HAp/ChS) dwoc quan tdm nghién cttu do chitosan 1a moét polyme
tw nhién, khi chitosan chuyén héa trong co thé ngudi tao thanh nhirng hop chat khéng doc,
khong gay hai dén strc khde con nguwdi, mé ra iwng dung méi ciia n-HAp/ChS trong xtr Iy cac
kim loai nang trong nwéc véi kha nang xi ly tot hon so véi HAp.

Bai bao nay trinh bay két qua khéo sat kha nang xtr ly Zn2+ trong nwéc ciia nanocompozit
hydroxyapatit/chitosan téng hop bang phwong phap két tia héa hoc.

2. Thuwc nghiém

2.1. Hod chdt

- Ca(N03)2.4H20, [NH4)2HPO4, NH3z déC 25-28%, ZH(N03)2.4H20, CH3COOH, HCI, NaOH: 1a cac
hoa chat tinh khiét ctia Merk.

- Chitosan la hoa chat tinh khiét ctia Aldrich.
- Nwére cit 1 1an, 2 1an dwgrc cit tai phong thi nghiém.
2.2. Téng hop vit liéu n-HAp/ChS

Vat liéu n-HAp/ChS dwoc tdng hop bang phwong phap két tia hoa hoc, di tir Ca(N03)2.4H-0,
(NH4).HPO, trong nwérc va chitosan/axit axetic 2% & pH 10-12 theo so d6 sau [9]:

10Ca2* + 6P043- + 20H- + Chitosan— Ca1o(P04)s(OH)./Chitosan
2.3. Khdo sdt khd ndng xir ly Zn2+ trong nwocc cua vdt liéu n-HAp/ChS
2.3.1. Chudn bi dung dich Znz+

Hoa tan 0,50192 g Zn(N0O3)2.4H20 vao 250 ml nuwéc cit dwoc dung dich Zn2+ goc ¢6 nong do
500 mg/L, tir dung dich nay pha lodng tiép dworc cac dung dich Zn2+ 1am viéc c6 nong d6 khac
nhau. Thém V (ml) dung dich HCI 0,2 M hodc NaOH 5% dé diéu chinh pH.
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2.3.2. Khdo sdt cdc yéu to dnh hwéng téi khd ndng xw ly ion Zn?+

Thém m g n-HAp/ChS vao 50 ml dung dich Zn2+, khdo sat anh hwdng cua cac yéu td téi hiéu
suit xt ly va dung lwong hdp phu Zn2+ ctia vat liéu n-HAp/ChS véi khoang khao sat twong
ng nhw sau:

+) Thoi gian hap phu: 5, 10, 20, 30, 40, 50 phut

+) pH: 3,6; 5,5; 6,3; 6,7

+) Khoi lwgng vat liéu: 0,02; 0,03; 0,05; 0,07; 0,1; 0,15; 0,2 g
+) Nong do Zn2+ ban dau: 10, 15, 20, 30, 40, 50, 60 mg/L

2.3.3. Xdc dinh ndng dé ion Zn?+ trong dung dich sau xi ly bang phuong phdp AAS

Nong do ion Zn2+ trong dung dich sau khi xtr ly bang bot n-HAp/ChS dwgc xac dinh trén thiét
bi AAS (ICE3500 ctia M) tai Vién Ki thuat Nhiét déi, Vién Han 1am Khoa hoc va Cong nghé
Viét Nam.

Hiéu suit xt Iy H (%) va dung lwgng hap phu Q (mg/g) dwoc tinh theo cac cong thikc sau [7]:

(Cy—Gi)x100

Hiéu suit xt ly: H
CD

(%)

Dung lwong hdp phu: Q = @ (mg/g)

trong d6: H: Hiéu sudt hip phu (%).

Co: NOng dd ion kim loai ban dau (mg/L).

Ci: Nong do ion kim loai con lai tai thoi diém nghién ctru (mg/L).

Q: Dung lwong hip phu tai thoi diém nghién ctru (mg/g).

V: Thé tich dung dich ion kim loai (L).

m: Khéi lwong bot n-HAp/ChsS (g).
Kha ning hip phu Zn?* cia n-HAp/ChS duoc tinh todn dwa trén duwdng hip phu ding nhiét
Langmuir va Freundlich [7].
3. Két qua thao luin
3.1. Khdo sdt kha ndng xir ly Zn?+ trong nwé-c cia vdt liéu n-HAp/ChS
3.1.1. Khdo sdt dnh hwdng ciia thoi gian hdp phu

Sw bién doi hiéu suit va dung lwong hap phu cta vt liéu véi Zn2+ dugc chi ra trong Bang 1.
Két qua cho thiy hiéu suat xtr Iy va dung lwgng hap phu ting dan theo thoi gian. Khi thoi gian
tiép xdc tang tir 5 phut dén 30 pht thi hiéu suit x ly ting nhanh tir 69,75% lén 89,75% va
dung lwong hap phu tang tir 13,95 mg/g 1én 17,95 mg/g. Tuy nhién & nhirng thoi gian = 30
pht hiéu suat va dung lwong hip phu ting chdm. Do viy thoi gian 30 phut dwoc coi 1a thoi
diém can bang va dwoc chon cho nghién ctru tiép theo.
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Bdng 1. Anh huéng ciia thoi gian tiép xic (Munapsces = 0,059, pH = 6,3, T = 30 °C)

Thoi gian Nong do Zn2+ Nong do

(phit)  banddu (mg/L) conlai(mg/r) L (M8/8) H (%)
5 20 6,05 13,95 69,75
10 20 5,42 14,58 72,90
20 20 315 16,85 84,25
30 20 2,05 17,95 89,75
40 20 1,90 18,10 90,50
50 20 1,80 18,20 91,00

3.1.2. Khdo sdt dnh hwdng ctia pH

Viécloai bo ion Zn2+ phu thudc vao pH ciia dung dich vi né 1am thay d6i bé mat trén chat hip
phu. Két qua nghién ctru anh hwdng ctia pH dén dung lwong va hiéu suit hap phu duwoc thé
hién & Bang 2.

Bdng 2. Anh huéng ctia pH (Mo-apscns = 0,059, t = 30 phiit, T = 30 °C)

pPH bggxclé‘g (E:lgz/L) C(‘)ll:l ?;ifg@/m Q (mg/g) H (%)
3,6 20 3,85 16,15 80,73
5,5 20 3,00 17,00 85,00
6,3 20 2,18 17,82 89,10
6,7 20 0,95 19,05 95,25

Tl két qua thu dwoc cho thiy, khi tang pH tir 3,6 dén 6,3 (pH tw nhién) hiéu suit va dung
lwong tang nhanh (80,73 1én 89,10 % va 16,15 1én 17,82 mg/g), sau d6 hiéu suit va dung
lwong hap phu ting chAm do sw hip phu tién t&i cAn bang. Piéu nay co thé gidi thich 1a & pH
thap, do su canh tranh gitra cac ion H* v&i ion Zn2+tai cac vi tri lién két trén bé mat chit hip
phuy, lam giam kha nang hap phu Zn2+1én bé mat chat hap phu. Khi pH ting mic do canh tranh
giam, dién tich dwong ctia bé mat giam nén hiéu suat xtr ly Zn2+ tang [7]. D€ thuin loi cho qua
trinh xtt Iy, khéng cin diéu chinh pH nhét la x& Iy lwong 16m, chon pH = 6,3 lam pH téi wu cho
qua trinh loai b6 Zn?+* trong nwéc str dung bot n-HAp/ChsS.

3.1.3. Anh hwéng ciia ndng dé Zn2+ ban ddu

No6ng do Zn2+ ban dau cé anh hwdng lém dén dung lwong va hiéu suit hip phu dwoc chira
trong Bang 3. K&t qua nghién ctru cho thiy, khi néng d6 Zn2+ thay déi khac nhau tir 10 dén 60
mg/L trong thoi gian 30 phut, dung lwgng hap phu ting dan dong thoi hiéu suat hip phu
gidm dan. Nhwng dén mot nong do nhit dinh, theo quy luat, dung lwong va hiéu suit sé dat
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gia tri 6n dinh. D€ dat dwoc dung lwong hip phu va hiéu suat hip phu twong doi cao (17,46
mg/g va 87,30 %), nong do Zn2+ t6i wu dwgce chon la 20 mg/L cho nhitng nghién ctu tiép
theo.

Bdng 3. Anh huréng ctia ndng do Zn2*(Mpuapschs = 0,05g, pH = 6,3, t = 30 phiit, T = 30 °C)

baNr? g‘agaf (i)nzlg/L) cbnl\llglil%rgg/L) Q(mg/g) H (%)
10 018 9,82 98,24
15 113 13,88 92,50
20 2,54 17,46 87,30
30 573 24,27 80,90
40 9,89 30,11 75,28
50 13,38 36,62 73,24
60 16,91 43,10 71,83

3.1.4. Anh hwéng ctia khéi lwong n-HAp/ChS
Bdng 4. Anh huéng ctia khéi lwong vt liéu hdp phu n-HAp/ChS (pH = 6,3, t = 30 phiit, T = 30

°C)

Khailwong it Qemg/g)  H(%)
n-HAp/ChsS (g) 'z:‘gc/'i';‘ Con lai (mg/L) o/8 '
0,02 20 7,82 12,18 60,90

0,03 20 7,68 12,32 61,60

0,05 20 2,70 17,30 86,50

0,07 20 1,69 18,31 91,55

0,10 20 1,15 18,85 94,25

0,15 20 0,74 19,26 96,30

0,20 20 0,62 19,38 96,90

0,25 20 0,44 19,56 97,80
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Két qua nghién ciru anh hwdng cta khéi lwong n-HAp/ChS dén dung lwong va hiéu suit dworc
chira trong Bang 4 cho thay khoi lwgng bét n-HAp/ChS ting thi néng d6 ion Zn2+ con lai trong
dung dich gidm, hiéu sut xi Iy va dung lwong hap phu ting dan. Cu thé nhw sau: hiéu suat
xt ly tang nhanh tir 60,90 % dén 91,55 % khi khéi lwgng n-HAp/ChS ting tir 0,02 dén 0,07
g. Sau do hiéu suat va dung lwgng hip phu ting chim lai trong khoang bién do6i khoi lwgng
hap phu tir 0,1 dén 0,25 g do sw hp phu dat tdi cAn bang. Vi vay, dé dat dwoc hiéu suit xtr ly
va dung lwong hap phu twong déi cao, khoi lwgng 0,15 g n-HAp/ChS dwoc lwa chon dé x ly
Zn2,

Nhuw vy tai diéu kién & nhiét d6 30°C, thoi gian tiép xic 30 phat, pH = 6,3, nong do ban dau
Zn2+1a 20 mg/L, khoi lwgng vat liéu n-HAp/ChS 0,15 g thu dwoc dung lwgng hip phu 19,26
mg/g va hiéu suit xtr Iy 96,30 %. Két qua nay cho thay, vat liéu hap phu n-HAp/ChS c6 kha
nang xw ly tot Zn2+,

3.2. Nghién ciru dwong dding nhiét hdp phu

Bdng 5. Cdc gid tri LnC,, LnQ,, C./Q. bién déi theo néng dd Zn?* & trang thdi cdn bdng

Nong d¢ Zn2+  Nong dg Zn2+
ban dau can bang (C.) LnC. Q. (mg/g) LnQ. Ce/Qe

(mg/L) (mg/L)
10 0,18 -1,715 9,820 2,284 0,018
15 1,13 0,122 13,880 2,630 0,081
20 2,54 0,932 17,460 2,860 0,145
30 5,73 1,746 24,270 3,189 0,236
40 9,89 2,292 30,110 3,405 0,328
50 13,38 2,594 36,620 3,601 0,365
60 16,91 2,828 43,100 3,764 0,392

0.5 4.0

0.4+
354

0.3+

y =0,02182x + 0,06848
R’ =0,96281

3.0 y =0,3219x + 2,70129

n R®=0,9749

LnQ,

0.2+

CJQ, @)

2.09

c, LncC,

Hinh 1. Pwirng dang nhiét hdp phu theo mé  Hinh 2. Pwong dang nhiét hdp phu theo mo
hinh ddng nhiét Langmuir hinh ddng nhiét Freundlich

Tién hanh hip phu Zn2+ & diéu kién t6i wu da nghién ctru: 0,15 g n-HAp/ChS trong 50 mL
dung dich Zn2+ c6 néng d6 ban dau thay doi véi thoi gian hdp phu 30 phut, pH = 6,3, nhiét do
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30 °C, sau d6 xac dinh ndng Zn2+ con lai & trang thai cAn bang (C.) va tinh dung lwgng hip phu
twong tng (Qe). Tl d6 c6 thé tinh dworc cac gia tri LnCe, LnQ. va ti s6 Ce/Qe, két qua dworc tom
tat trong Bang 5. Xay dung db thi ciia phwong trinh dwong hap phu dang nhiét Langmuir va
Freundlich (Hinh 1 va Hinh 2).

Trén co s& cac dwong ddng nhiét hdp phu nay c6 thé tinh dwoc cac hang s6 thwc nghiém
Langmuir va Freundlich twong (ng. Két qua dwoc dwa ra trong Bang 6.

Bdng 6. Cdc hdng sé thuc nghiém Qm, K1, Ki, n trong phwong trinh Langmuir va Freundlich

Langmuir Freundlich
Qm K. R2 n Kr R2
45,83 0,32 0,96281 311 149 0,9749

4. Kétluian

Bot n-HAp/ChS tdng hop bang phwong phap két ttia hda hoc da dwoc st dung d€ nghién ctru
qua trinh hap phu Zn2+trong dung dich nwéc. Két qua thu dworc cho thay, qua trinh hip phu
chiu sy anh hwéng ctia cac yéu t6: pH, nong d6 Zn2+ ban dau, khéi lwong chat hap phuy, thoi
gian tiép xdc. Tir d6 lwa chon dwoc diéu kién thich hop dé xi 1y Zn2+: thoi gian 30 phut; pH =
6,3; khdi lwgng bot n-HAp/ChS 0,15 g/50 mL dung dich ¢6 nong d6 Zn2* ban dau 20 mg/L.
Hiéu suat loai bo Zn?+ ciia n-HAp/ChS dat 96,30 % va dung lwong hip phu dat 19,26 mg/g &
diéu kién t6i wu. Qua trinh hap phu tun theo ca hai m6 hinh ding nhiét hip phu: Langmuir
va Freundlich véi dung lwong hp phu cuc dai bang 45,83 mg/g. K&t qua ndy mé ra trién
vong cho viéc ing dung bot n-HAp/ChS loai bd ion Zn?* trong nwéc 6 nhiém.
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lan thir hai

Cac hop chit triterpene va lignane phan lap tir 1a
loai Vitex limonifolia

Nguyén Thi Kim Thoa'*, Nguyén Thi Thu Hién!, Nguyén Xuin Nhiém?,
Do Thi Trang?

1 Khoa Khoa hoc co bdn, Trwong Pai hoc M6 - Pia Chdt;
2 Vién Héa sinh bién, Vién Han ldm Khoa hoc va Céng nghé Viét Nam;

* Email: thoanguyenmdc@gmail.com

TOM TAT

Bdng cdc phwong phdp sdc ki két hop, ba hop chdt triterpenoid, 2a,3a-dihydroxyurs-12-en-28-
oic acid (1), euscaphic acid (2), 2a,3a-dihydroxy-19-o0xo-18,19-seco-urs-11,13(18)-dien-28-oic
acid (3), va mdt hop chdt lignane, verrucosin (4), dd dwoc phdn Idp tir Id cta loai Vitex
limonifolia. Cdu triic ctia nhitng hop chdt nay dwoc xdc dinh bdng cdc phwong phdp phé céng
hwdng tir hat nhdn NMR ciing nhw két hop so sdnh véi cdc hop chdt trong tai liéu tham khdo.
Hop chdt 3 ldn ddu tién dworc tim thdy & chi Vitex.

T khéa: Vitex limonifolia; Triterpenoid; Ursane; Lignane.

1. M¢& dau

Chi Vitex 1a mét trong nhirng chi 16n nhit thudc ho Verbenaceae (Co roi ngwa) véi xap xi 250
loai [1]. Chi Vitex gdm da dang cac lodi tir cAy bui t&i ciy gb trung binh, hu hét phan bd & cac
nwéc nhiét déi va mot s6 nwde cin nhiét [1]. Trong cac bai thudc dan gian, nhiéu loai thudc
chi Vitex dwgc st dung dé chira dau khép, bong gan, khang nim hay khang u,... [2]. Cc nghién
ctru vé thanh phan cua chi Vitex cho biét sw c6 mit ciia cAc nhoém chirc nhu flavonoid,
terpenoid, ecdysteroid, iridoid glucoside,... [2]. Bai bao nay thong bao két qua phan 14p va xac
dinh ciu tric cta ba hop chit triterpene khung ursane va mét hop chat lignan tir dich chiét
methanol ctia 14 loai V. limonifolia.

2. Thwc nghiém va phwong phap nghién ciru
2.1. M4u thuc vat

MAu 14 Vitex limonifolia Wall. ex C.B.Clarke dwoc thu hai tai Vuwdn qudc gia Bach M3, Thira
Thién Hué, Viét Nam vao thang 9/2015. Tén khoa hoc dwoc PGS. TS. Ninh Khac Ban giam
dinh. MAu tiéu ban dwgc lwu tai vién Phong Tai nguyén sinh vat, Vién Hoa sinh bién, Vién Han
1am Khoa hoc va Cong nghé Viét Nam.
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2.2. Hoa chdt thiét bi

Sdc ky I6p méng (TLC): Thuc hién trén ban méng trang san DC-Alufolien 60 Fas4 (0,25 mm,
Merck), RP-18 F2s4s (0,25 mm, Merck); phat hién chit bang dén t¥ ngoai & hai buéc séng 254
nm va 365 nm hodc dung thudc thir 1a dung dich H2S04 10% dwoc phun déu 1én ban mong,
sdy kho roi ho ndng tir tir dén khi hién mau.

Sdc ky cét (CC): Pugc tién hanh véi chat hdp phu 1a Silica gel c6 c& hat 1a 0,040 - 0,063 mm
(230 - 400 mesh), pha dao pha dao RP-18 (30 - 50 um, Fuji Silysia Chemical Ltd.).

Phé céng hwdng tir hat nhdn (NMR): Do trén may Bruker DRX 500 (*H-NMR, 500 MHz; 13C-
NMR, 125 MHz) ctia Vién Héa hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

2.3. Phdn Idp cdc hop chdt

La V. limonifolia sau khi phoi khd, nghién thanh b6t min (4,2 kg), dwgc ngdm chiét véi
methanol (3 lan x 5L) bing thiét bi siéu am (& 50°C, mdi lan 1 gi®r). Cac dich chiét duoc gom
lai, loc qua gidy loc va cat thu h6i dung moéi dudi ap suit giam thu dwoc 350 g cidn chiét
methanol. Cdn chiét nay dwoc hoa vao 2 lit nwére cat va tién hanh chiét phan b6 1an lvot véi
CHCl; va EtOAc thu dwoc can CHxCl; (VIL1, 130,0 g), can EtOAc (VILZ, 27,0 g), va can nwéc
(VIL3, 190,0 g) sau khi cat thu h6i dung moéi dwdi ap suat gidm.

Phan doan VIL1 dwoc hoa tan bang dichloromethane, tAm véisilica gel, quay kho loai bé dung
mdi, nghién min dua lén cot sic ky silica gel véi hé dung moi riva gidi gradient n-
hexane:acetone (100:0 — 0:1, v/v) thu dwoc 6 phan doan chinh, VIL1A - VIL1F.

Phan doan VIL1B tiép tuc dwoc phan tach trén trén sic ky cot RP-18 véi hé dung mai rira giai
MeOH:nuéc (5:1, v/v) thu dwoc 2 phan doan, VIL1B1 va VIL1B2. Phan doan VIL1B1 dwoc
tinh ché bang cot silica gel véi hé dung méi rira giai n-hexane:EtOAc (1,5:1, v/v) thu duoc
hop chat 4 (4,1 mg).

Phan doan VIL1C dwoc phan tach trén sac ky cot RP-18 véi hé dung moi riva gidi MeOH:nuéc
(5:1, v/v) thu dwoc 3 phan doan, VIL1C1-VIL1C3. VIL1C3 dwoc tinh ché bang cot silica gel
vGi hé dung méi rira gidi n-hexane:EtOAc (1,4:1, v/v) thu dwoc hop chit 1 (16,0 mg).

Phan doan VIL1D dwgc phan tach bang sic ky cot RP-18 véi dung méi rira gidi MeOH:nuéc
(4:1,v/v) thu dwoc 5 phan doan, VIL1D1-VIL1D5. Phin doan VIL1D2 tiép tuc dwoc phan tach
bang sac ky cot RP-18 v&i hé dung moi rira gidi acetone:nuwéce (1,8:1, v/v) thu dwoc 3 phan
doan nho hon, VIL1D2A-VIL1D2C. Hop chat 2 (18,0 mg) va hop chit 3 (4,5 mg) thu dwoc sau
khi tinh ché phan doan VIL1D2A bang sic ky cot silica gel véi hé dung mdi rira giai n-
hexan:EtOAc (1,4:1, v/v).

2a,3a-Dihydroxyurs-12-en-28-oic acid (1): chat bot vo dinh hinh, mau tring; [«]% : +30,0
(c 0,1, MeOH); C3oHag04; khoi lwong phén ti: 472; H- va 13C-NMR (DMSO-ds): xem bang 1.
Euscaphic acid (2): chat bot vé dinh hinh, mau tring; [«]> : +20,0 (c 0,1, MeOH); C30H4s0s;
khéi lwgng phén tir: 488; 1H- va 13C-NMR (DMSO-ds): xem bang 1.

2a,3a-Dihydroxy-19-ox0-18,19-seco-urs-11,13(18)-dien-28-oic acid (3): chat bot vo
dinh hinh, mau tring; [a]> : -40,0 (c 0,1, MeOH); C3oH4s0s; khdi lwong phan ti: 486; 1H- va
13C-NMR (CD30D): xem bang 1.
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Hinh 1. Cdu triic héa hoc ctia cdc hop chdt 1-4.

Verrucosin (4): dang ddu khéng mau; [a]p?: +12,0 (¢ 0,1, CHCls); C20H240s; HR-ESI-MS m/z:
313,0712 [M-H]- (tinh toan ly thuyét [C20H230s]-, 343,1551); tH-NMR (CDCl3) 61 5,11 (d,] =
8,5 Hz, H-2), 2,24 (m, H-3), 1,77 (m, H-4), 4,39 (d, / = 9,5 Hz, H-5), 7,04 (d, ] = 1,5 Hz, H-2),
6,92 (d,J = 8,0 Hz, H-5'), 6,99 (dd, J = 1,5, 8,0 Hz, H-6"), 6,85 (d, ] = 1,5 Hz, H-2"), 6,88 (d, ] =
8,0 Hz, H-5"), 6,82 (dd, J = 1,5, 8,0 Hz, H-6"), 3,86 (s, 3'-OMe), 3,91 (s, 3"-OMe), 1,05 (d, ] =
7,0 Hz, 3-Me), va 0,66 (d,/ = 7,0 Hz, 4-Me); 13C-NMR (CDCls) 8¢ 87,4 (C-2),47,8 (C-3), 46,0 (C-
4), 83,2 (C-5),133,2 (C-1"),109,4 (C-2"), 146,5 (C-3"), 145,2 (C-4"), 114,2 (C-5"), 119,3 (C-6"),
132,8 (C-1"), 109,8 (C-2"), 146,2 (C-3"), 144,6 (C-4"), 113,9 (C-5"), 119,9 (C-6"), 55,9 (3'-
OMe), 55,9 (3"-OMe), 14,97 (3-Me), va 15,01 (4-Me).

3. Két qua va thao luan

Hop chit 1 thu dwoc duéi dang chat bot vo dinh hinh, mau trang. Trén phd 'H-NMR clia hop
chit 1 xuat hién tin hiéu ciia mot proton olefine tai 6y 5,14 (1H, t, / = 3,0 Hz), bdy nhém
methyl & 64 0,70 (3H, s), 0,78 (3H, s), 0,82 (3H, d, / = 6,5 Hz), 0,88 (3H, s), 0,89 (3H, s), 0,91
(3H,d,J = 7,0 Hz), 1,04 (3H, s), hai nhém oximethine tai 6y 3,15 (brs) va 3,77 (brd,/=11,0
Hz). Ph6 13C-NMR va DEPT cuia 1 xudt hién tin hiéu cta 30 nguyén ti carbon, bao gom bay
carbon methyl, tim carbon methylene, tdim carbon methine va bay carbon bac bén, trong d6
c6 hai carbon olefine tai 8¢ 124,5 and 138,2. Phin tich s6 liéu pho 1H- va 13C-NMR cuia 1 goi y
hop chit nay cé ciu tric khung ursan-12-ene triterpene [3]. S6 liéu phd NMR clia 1 twong tw
Vi s6 liéu pho da cong bo cua hop chit 2a,3a-dihydroxyurs-12-en-28-oic acid methyl ester
[4] ngoai trir s vang mit clia nhom ester methyl. Cac twong tdic HMBC gitra H-23 (84
0,89)/H-24 (61 0,78 ) va C-3 (6¢ 77,8)/C-4 (6¢ 38,0)/C-5 (8¢ 47,6) xac dinh vi tri nhém
hydroxyl tai C-3. Twong tu, cac twong tac HMBC gitra H-1 (6x 1,13 va 1,41)/H-3 (6u 3,15) va
C-2 (8¢ 64,7) khang dinh sw c6 mat ctia nhém hydroxyl tai C-2. Ngoai ra, dwa vao gia tri hang
sO twong tac cua H-1 va H-216m,J = 11,0 Hz [H-2: 84 3,77 (br d,] = 11,0 Hz)], con gia tri twong
Umg ctia H-2 va H-3 nhd, (J~0 Hz) [H-3: 8y 3,15 (br s)] c6 thé khang dinh c4u hinh cta hai
nhém hydroxyl tai C-2 va C-3 lan lwot 1a equatorial va axial. Cac twong tic HMBC gitra H-27
(61 1,04) va C-8 (8¢ 39,1)/C-13 (8¢ 138,2)/C-14 (6¢ 41,7)/C-15 (8¢ 28,2); gitta H-12 (6x 5,14)
va C-9 (8¢ 46,8)/C-14 (8¢ 41,7)/C-18 (8¢ 52,4) cho biét vi tri lién két déi & C-12/C-13. T
nhitng phan tich trén, hop chit 1 dwoc xac dinh la 2a,3a-dihydroxyurs-12-en-28-oic acid,
mot hop chat da dwoc phén lap tir loai V. altissima [5], V. negundo [6].

Phén tich dir liéu phd NMR ctia hop chat 2 cho thiy ciu tric ctia hop chat nay twong tw ciu
trdc cta 1 ngoai trir sw xuat hién thém mot nhém hydroxyl tai C-19. Sw khac biét nay duoc
khang dinh nhé cac twong tac HMBC gitra H-29 (81 1,08) va C-18 (8¢ 53,2)/C-19 (8¢ 71,6)/C-
20 (8¢ 41,4); gitra H-30 (8 0,84) va C-19 (8¢ 71,6)/C-20 (8¢ 41,4)/C-21 (8¢ 25,9). So sanh s6
liéu ph6 NMR ctia 2 véi s6 liéu phé da cong bo ctia euscaphic acid thay c6 sw twong dong [3].
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Vi thé, hop chit 2 dwoc xac dinh 1a euscaphic acid. Hop chat nay da dwoc phan lap tir loai V.
altissima [5], V. negundo [6].

Bdng 1: D¢ liéu phé 1H-NMR va 13C-NMR ctia hgp chdt 1-3 va cdc hop chdt tham khdo

C &t 1 8¢ 2 8 3
8ac &y (J=Hz) 8 & (J=Hz) 8 84 (J=Hz)

1 422 417 113(m) 426 416 1,15(m) 430 423 1,32(m)
1,41 (m) 1,39 (m) 1,85 (m)

2 667 647 377(brd110) 662 647 3,77 (brd110) 663 670 4,00 (dt 4,0,11,0)

3 792 778 315(brs) 793 779  3,15(d, 1,0) 798 801 337 (brs)

4 393 380 - 389 380 - 393 395 -

5 483 476 1,11(m) 488 476 115(dd,40,135) 487 490 1,36 (m)

6 182 176 127(m) 188 177 1,28(m) 186 190 145 (m)
1,35 (m) 1,35 (m) 1,54 (m)

7 330 326 1,25(m) 337 326 121(m) 329 332  1,30(m)
1,42 (m) 1,43 (m) 1,42 (m)

400 391 - 408 395 - 416 419 -
476 468  1,54(m) 478 465  1,66(m) 550 553 2,19 (brs)

10 384 378 - 388 378 - 388 391 -

11 234 229 185(m) 243 231 1,89 (m) 1280 1282  571(dd,15,10,5)

12 1258 1245 514(t3,0) 1287 1268 517 (brs) 1309 1313  6,01(dd,3,0,10,5)

13 1387 1382 - 1396 1386 - 1429 1440 -

14 424 417 - 423 412 - 419 424 -

15 282 274 098(m) 291 280 0,89 (m) 269 271 116
1,80 (m) 1,69 (m) 1,82

16 244 238 152(m) 263 252  1,39(m) 278 279  148(m)
1,93 (m) 2,49 (m) 2,20 (m)

17 483 469 - 483 469 - 479 485 -

18 532 524 211(d,115) 544 532  237(s) 1292 1284 541(s)

19 391 385 131(m) 732 716 - 2118 2151 -

20 385 384 094(m) 425 414 1,13 (m) 478 487 256 (m)

21 308 302 128(m) 270 259 1,12 (m) 286 287 134(m)
1,43 (m) 1,61 (m) 1,70 (m)

22 368 363 151(m) 384 373 1,50 (m) 394 394 142(m)
1,59 (m) 1,59 (m) 1,69 (m)

23 286 289 089(s) 295 289 088(s) 297 291  1,01(s)

24 220 219 078(s) 223 218 078(s) 221 218 088(s)

25 165 162 088(s) 167 161 088(s) 196 203  099(s)

26 171 170  0,70(s) 174 166 068(s) 172 171 075(s)

27 239 232  104(s) 247 241 129(s) 204 194  1,00(s)

28 1784 1783 - 1794 1790 - 1783 1785 -

29 171 169 082(d,65) 272 264 1,08(s) 284 283  216(s)

30 212 211 091(d,70) 166 163 084(d, 65) 167 165 1,10(d,7,0)

a Po trong DMSO-de, ® CD30D, <125MHz, 4500MHz, #5¢ cia methyl 20,3a-dihydroxy-urs-12-
en-28-oate [4], ¥6¢ cda euscaphic acid [3],%6¢ ciia 2a,3a-dihydroxy-19-oxo-18,19-seco-urs-
11,13(18)-diene-28-oic acid [7].
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Hop chit 3 thu dwoc dwdi dang bot, mau trang. Trén phd 'H-NMR cta hop chat 3 xuat hién
tin hiéu ctia ba proton olefine tai 6u 5,41 (s), 5,71 (dd, /= 1,5, 10,5 Hz), 6,01 (dd, J = 3,0, 10,5
Hz), hai proton hydroxymethine tai 6y 3,37 (br s), 4,00 (dt, J = 4,0, 11,0 Hz), va sau nhém
methyl tai &4 0,75 (s), 0,88 (s), 0,99 (d, ] = 6,5 Hz), 1,00 (s), 1,01 (s), 1,10 (d,J = 7,0 Hz), va
2,16 (s). Phé 13C-NMR va DEPT cutia 3 xuit hién tin hiéu cta 30 nguyén tir carbon, bao gom
bay carbon methyl tai 8¢ 16,5,17,1, 19,4, 20,3, 21,8, 28,3, 29,1, bon carbon olefine tai §¢ 128,2,
128,4, 131,3, 144,0 va mét carbon carbonyl tai 8¢ 178,5. Phan tich phd 'H- va 13C-NMR cla
hop chat 3 cho thay dir liéu pho twong tw véi div liéu pho da cong bo cia hop chit 2a,3a-
dihydroxy-19-o0x0-18,19-seco-urs-11,13(18)-dien-28-oic acid [7]. Cac twong tdc HMBC giita
H-23 (84 1,01)/H-24 (81 0,88 ) va C-3 (8¢ 80,1); gitra H-3 (6n 3,37) va C-2 (8¢ 67,0) khang
dinh nhém hydroxyl tai C-3. Cac twong tdc HMBC gitra H-3 (81 3,37) va C-2 (8¢ 67,0) xac dinh
nhém hydroxyl tai C-2. Cac twong tic HMBC tir H-27 (6x 1,00) dén C-8 (8¢ 41,9)/C-13 (8¢
144,0)/C-14 (8¢ 42,4)/C-15 (8¢ 27,1); tir H-12 (81 6,01) dén C-9 (8¢ 55,3)/C-11 (8¢ 128,2) /C-
13 (8¢ 144,0)/C-18 (8¢ 128,4); va tir H-18 (8u 5,41) dén C-12 (8¢ 131,3)/C-14 (8¢ 42,4)/C-16
(6¢27,9)/C-17 (8¢ 48,5)/ C-22 (8¢ 39,4) cho biét vi tri ctia hai lién két déi tai C-11/C-12 va C-
13/C-18. Cac twong tac HMBC gitra H-29 (61 2,16) va C-19 (8¢ 215,1)/C-20 (8¢ 48,7); giita H-
30 (6n 1,10) va C-19 (8¢ 215,1)/C-20 (8¢ 47,8)/C-21 (8¢ 28,7) cho biét sw c6 mat ciia nhém
oxo tai C-19. Tt nhitng phéan tich trén, cing v&i sy phu hop véi s6 liéu NMR clia 3 vai tai liéu
cong bd [7], cho phép khing dinh hop chit 3 1a 2a,3a-dihydroxy-19-oxo-18,19-seco-urs-
11,13(18)-dien-28-oic acid.

Hinh 2. Cdc twong tdc HMBC chinh ctia hop chdt 1 va 3

Hop chit 4 thu dwoc dwédi dang dau, khong mau. Cong thire phén tir cia hop chat 4 duoc xac
dinh 1a C20H2405 dwa vao két qua pho khéi lwgng phan gidi cao HR-ESI-MS xuét hién pic ion
taim/z 313,0712 [M-H]- (tinh toan ly thuyét cho cdng thirc [C20H2305]-, 343,1551). Trén phd
1H-NMR cta 4 xuit hién tin hiéu ctia sdu proton vong thom tai 6x 7,04 (d, ] = 1,5 Hz), 6,92 (d,
J=8,0Hz),6,99 (dd, ] = 1,5,8,0 Hz), 6,85 (d, ] = 1,5 Hz), 6,88 (d, ] = 8,0 Hz) va 6,82 (dd, ] = 1,5,
8,0 Hz); hai proton methine lién két truc tiép véi nguyén tir oxi tai 6u 5,11 (1H, d, ] = 8,5 Hz)
va4,39 (1H, d, ] = 9,5 Hz); hai nh6m methoxy tai 64 3,86 (3H, s) va 3,92 (3H, s). Pho 13C-NMR
va DEPT ctia 4 xuit hién tin hiéu ctia 20 nguyén ti carbon, bao gébm sau carbon khong lién
két véi hydro tai 8¢ 132,8, 133,2, 144,6, 145,2, 146,2, 146,5, mwoi carbon methine tai 8¢ 46,0,
478, 83,2, 87,4,109,4, 109,8, 113,9, 114,2, 119,3, 119,9 va bon carbon methyl tai 8¢ 14,97,
15,01, 55,87 va 55,90. Nhirng phén tich trén cung v&i sw twong dong vé sé liéu phd NMR cta
4 v(i s6 liéu phé cia verrucosin [8], cho phép xac dinh hop chit 4 13 verrucosin.

4. Kétluan

T 14 loai Vitex limonifolia, st dung cac phwong phap sic ky két hop da phan 14p dwoc ba hop
chit triterpenoid, 2a,3a-dihydroxyurs-12-en-28-oic acid (1), euscaphic acid (2), 2a,3a-
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dihydroxy-19-ox0-18,19-seco-urs-11,13(18)-dien-28-oic acid (3), va mét hop chét lignane,
verrucosin (4). C4u tric cta cac hop chit nay dwoc xac dinh bang phwong phap phé cong
hwdng tir hat nhan mot chiéu va hai chiéu (1D-, 2D-NMR) két hop dong thoi so sanh véi div
liéu phé ctia cac hop chit da cong bé trwedre diy. Hop chat 3 1an diu tién dwoc thong bao phin
1ap ttr chi Vitex.

Tai liéu tham khao

1. J.L.Yao, S.M. Fang, R. Liu, M. B. Oppong, E. W. Liu, G. W. Fan, H. Zhang, 2016. A review
on the terpenes from genus Vitex. Molecules 21,1179.1171-1179.1120.

2. S.Ganapaty, K. N. Vidyadhar, 2005. Phytoconstituents and biological activities of Vitex-
areview. Journal of Natural Remedies 5, 75-95.

3. ].]. Cheng, L. ]. Zhang, H. L. Cheng, C. T. Chiou, L ]. Lee, Y. H. Kuo, 2010. Cytotoxic
hexacyclic triterpene acids from Euscaphis japonica. Journal of Natural Products 73,
1655-1658.

4. Hisashi Kojima, H. Ogura, 1986. Triterpenenoids from Prunella vulgaris. Phytochemistry
25(3), 729-733.

5. C.Sridhar, K. V. Rao, G. V. Subbaraju, 2005. Flavonoids, triterpenoids and a lignan from
Vitex altissima. Phytochemistry 66, 1707-1712.

6. M.M.Lj X Q.Su,]. Sun, Y.F. Gu, Z. Huang, K. W. Zeng, Q. Zhang, Y. F. Zhao, D. Ferreira, J.
K. Zjawiony, J. Li, P. F. Tu, 2014. Anti-inflammatory ursane- and oleanane-type
triterpenoids from Vitex negundo var. cannabifolia. Journal of Natural Products 77, 2248-
2254,

7. H.Ping, K. Gloria, W. Shanxin, W. Peter, 2005. Triterpene acids from Toddalia asiatica.
Natural Product Research and Development 17, 404-408.

8. M. Hattori, S. Hada, Y. Kawata, Y. Tezuka, T. Kikuchi, T. Namba, 1987. New 2,5-bis-aryl-
3,4-dimethyltetrahydrofuran lignans from the aril of Myristica fragrans. Chemical and
Pharmaceutical Bulletin 35, 3315-3322.

22



Ky yéu Héi nghi Gdan két khoa hoc co bdn véi khoa hoc trdi ddt (CBES2-2018)

Ky yéu Hoi nghi

lan thi hai

Ché tao vit liéu nano TiO; bién tinh phu 1én chat
mang tro trau va khao sat hiéu qua xi ly cac hop
chat cua nito’ trong nwéc thai sinh hoat trong diéu
Kién anh sang tw nhién va bong toi cuia vat liéu

Nguyén Hoang Nam!’, Pdng Thi Ngoc Thuy!, Nguyén Viét Hung?,
Nguyén Pinh P62, Nguyen Manh HaZ, Nguyen Thu Haz, Bui Thi Lé Thuy?!

1 Khoa Moi trwong, Truong Pai hoc M6 - Pia chdt;
2 Khoa Khoa hoc co ban, Trwdng Dai hoc M6 - Pia chdt;

* Email: nguyenhoangnam@humg.edu.vn

TOM TAT

Bai bdo trinh bay két qud nghién ctru qud trinh tdng hop vdt liéu nano TiO; bién tinh nito pht
trén tro trdu bang phwong phdp sol-gel. Vit liéu nano TiO bién tinh nito & dang tinh thé
anatase, c6 kich c& khodng 25 nm va phdn bé khd dong déu trén khdp bé mdt tro trdu. Dién
tich bé mdt riéng ctia vdt liéu thu dwoc la 109,7 m2/g. Vit liéu thu dworc cé khd ndng logi bé
rdt tét cdc hop chdt cia nito trong nwdc thdi nhw NHy*, NOs va NO-. Trong diéu kién dnh sdng
tw nhién, thoi gian lwu 60 phit, ham lwong ddu vao 20 mg/L thi két qud ddu ra cia NH4*-N;
NOs- N, NOz-N ldn Iwotla 0,053 mg/L; 1,02 mg/L; 0,87 g/L (dat 7797 %).

Tiwr khéa: Tro trau; Nano TiO,; NH4* NOs NO--.

1. Mé dau

Ham lwong nito trong nwdc cao, lam ting ham lwong chit dinh dwéng, gy ra sy phat trién
manh mé cta cic loai thuc vit phu du nhw réu, tdo gy tinh trang thiéu oxy trong nwéc, pha
v chubi thirc dn, gidm chat lwong nwéc, pha hoai moi trudmg trong sach cta thily vuec, san
sinh nhiéu chit doc trong nwéc nhw NHy+, HoS, CO2, CHa... tiéu diét nhiéu loai sinh vat c6 ich
trong nwdre. Hién twong dé goi 1a phi dwéng ngudn nwére. San pham chuyén héa tir nito thanh
nitrit va nitrat 1a yéu t6 gay déc. Nitrit khi hip thu vao mau sé tiéu thu oxi lam méit kha ning
ti€p nhan oxi ctia hemoglobin, dan dén tinh trang thi€u mau. Nitrit k&t hop véi cac axit amin
trong thwc phdm lam thanh mét ho chit nitrosamin cé thé giy ton thwong di truyén té€ bao,
no la nguyén nhan giy bénh ung thw [1-5]. Ham lwong nitrit cho phép trong nwéc uéng la
kha thép (3,0 mg/L) [11]. Vi vay viéc xtr Iy cic hop chat chira nito trong d6i twong nuwéc la
rat quan trong.
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Nano TiOz la chat c6 hoat tinh quang xtc tac manh, khéng giy doc hai dén con nguoi cling
nhuw moi tredmg nén dwoc img dung rong rii trong viéc xtr ly mot s6 chit gy 6 nhiém. Tuy
nhién, vi kich thwéc cia cac hat nano TiO: twong d6i nhd, bi phan tan trong méi truedng nuwée
nén kho thu hoéi dé tai st dung. Do d6, d€ gidm viéc mat mat trong qua trinh xtr 1y va dé dang
thu héi sau khi xt li thi cin phu nano TiOz 1én mét loai chit mang. Cac bai béo [3], [4] da
thanh cong khi bién tinh TiO; bang cacbon tuy nhién méi chi gi¢i han pham vi phong thi
nghiém hoac phai dung xtic tac quang hoéa.

Trén toan cau, c6 khoang hon hai mwoi triéu tan tro trau thai ra mdi nim. Lwong tro trdu nay
di vao hé sinh thai c6 thé giy nhiéu tac hai cho ngudi, ddng vat va moi tredrng. Mat khac, Tro
trdu c6 d6 bén co hoc tét, tro vé mét hda hoc, khd ning hap phu tét sé déng vai tro 1a mot
chit mang, vatliéu hap phu chit 6 nhiém bé mat hiéu qua.

Tan dung tro triu déng vai tro 1a chat mang va vat liéu hip phu cac hop chit nito, qua doé
dwéi tac dung cuia xuc tac quang hod dé chuyén hoa cac hop chit clia nito nhw nitrat, nitrit,
amoni thanh N; (chit khéng doc hai) mé ra mot hwéng di méi trong viéc xtr Iy cac hop chit
cda nito.

2. Thwc nghiém
2.1. Héa chadt

Héa chat dwoc st dung trong nghién ctru bao gom: TiCls, NH4NOs, PVA, (NH;)2CO, cic dung
dlCh chufin NH4+, N03', NOz', HgClz, KI, NaOH, KNaC4H4O6.4H20, H2504, NH4C1, KNO3, NaNOZ,
CH3COOH, NaOH, Phenol, axit sunfanilic, a-naphtylamin, EDTA, cac loai hoa chat c6 d6 tinh
khiét Pa do hdang Merck ctia Birc san xuét.

2.2. Phwwrong phdp phdn tich va thiét bj stv dung trong nghién civu

Bdng 1. Cdc phwong phdp phdn tich va thiét bi str dung

Chi tiéu Phwong phap)/chi tieu Thiét bi may maéc sir dung

phan tich
Kinh hién vi dién t&r quét Scanning
SEM Electron Microscope (SEM) Jeol 5410
Bé mat vat liéu LV cia Nhat Ban san xuit
BET May NOVA 1200 Quantachrome - My
Nhiéu xa tia X (XRD) M4y Siemens D5005 do Dirc san xut
TEM May LIBRA120 do Dirc san xuit
Cau truc vat liéu

Phin tich phé EDX Energy-
EDX Dispersive X-Ray Spectroscopy” san
xudt tai Nhat Ban

NH4*-N; NO3-N,  Pho hip phu phdn tr [10] May quang pho UV-VIS Optizen
NO2-N /QCVN 14 - 2008 BTNMT 2120UV san xuit tai Anh
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2.3. Téng hop vit liéu nano TiO: bién tinh nito phti Ién chdt mang tro trdu
2.3.1. Téng hop nano TiO; bién tinh nito

Bdng 2. Thanh phdn va ty I héa chdt ché tao nano TiO; bién tinh nito

Héachit  NH.NO; (1M) (NH;)2CO (1M) PVA(IM)  TiCls (0,5M)

Thé tich 60 ml 450 ml 180 ml 60ml

Tron cac dung dich theo thi tw va ty 1é nhw bang 2. Gia nhiét & nhiét 46 70°C va khudy lién
tuc trong 24 git. Nang nhiét d6 1én 90°C va khudy lién tuc trong 24 gic. Sau dé say va dét san
pham & 250°C trong 3 gid, dén khi hét khdi trang. Cudi ciing, nung san phdm & 600°C trong
3 gio. Vat liéu thu duoc sau khi nung dwoc riva sach nhiéu Ian bang nwéc cat 3 Ian, sau do
dem say kho & 120°C trong 2 gio.

2.3.2. Chudn bi chdt mang tro trdu

Triu dwoc rira sach bang nwdc cat dé loai bo cac tap chat, SAy kho rdi nung triu & nhiét do
800¢C trong 3 gi¢ trong moi trrong khi Ny, thu dworc vat liéu tro trau.

2.3.3. Phti vt liéu nano TiO; trén chdt mang tro trdu

Thém tro triu vao dung dich solgel theo ti 1&: 625 ml solgel: 998 g tro triu (twong &ng véi ti
18 2/1000), khudy tron hon hop & nhiét d6 90°C trong 12 gid. Sau d6 sdy & 105°C trong vong
24 gior. Nung thanh phdm & 250°C trong 3 gio, tiép tuc nung 3 gi¢ nita & nhiét do 600°C trong
mdi tredng khi tro No. San phdm sau khi nung dwoc rira sach nhiéu lan bang nwéc cat 1 1an
sau cung bang nuéc cit 3 1an, sdy kho & 120°C trong 2 gio.

2.4. Khdo sdt hiéu qud xir ly cdc hop chdt nito’ ctia vdt liéu nano TiO;/tro trdu

Chuén bi 3 cot vat liéu, moi cot cé thé tich 25,0 ml dwgc nhéi 4,1 gam vat liéu TiO/tro triu,
thé tich nwéc rong cta cot 1a 14 ml. Nudc thai dwoc dwa vao cot mot cach lién tuc tir binh
chira, thong qua van diéu chinh ctia bé chira va van diu ra cta cot, cé thé diéu chinh lwu lvgng
nuwdc dau vao vai cic thoi gian lwu khac nhau: 30 phut, 60 phit va 90 phit. Nude thai sau khi
di qua cot dwgc thu gom vao bé chira nwéc dau ra. Mau dwoc 1y & dau vao va dau ra cia hé
thong hang gio.

Hinh 1. Hé théng xw ly cdc hop chdt ctia Nito trong nwérc thdi
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3. Két qua va thao luan
3.1. Két qud ché tao vt liéu nano Ti0O;/ tro trdu
3.1.1. Ché'tao chdt mang tro trdu tir vé trdu

V6 triu dwoc xr ly nhw muc 2.3.2. d€ thu dwoc tro triu. Sdn pham tro triu thu dwoc dem
phéan tich SEM va BET dé xac dinh ciu tric bé mit va dién tich bé mit ca vat liéu.

SAB00-NIHE 100k\\‘/ 8.7mm x20 Ok SE(M) 4/1/2016 > O§um |, S2800- , 5 ARy & X 1 00k 28716 m
Hinh 2. Hinh dnh SEM ctia mdu than khi nung & nhiét dé 800°C véi dé phdéng dai 2um (a); 50
um (b)

Két qua phan tich cho thiy, bé mit ctia vat liéu thu dwoc c6 nhitng dudng nitt, cau tric 16
phéan bé tw nhién va c6 nhirng manh nhé cé kich thwéc khac nhau, ciu thanh tir nhirng hat
nho hon véi kich thwéc dong déu. Cau tric cla than trong nghién cru nay kha twong dong
vé&i nhitng nghién ctru cda tac gia Khu, Le Van [9].

K&t qua phan tich BET tir hinh 3 cho thdy, dwong ding nhiét hdp phu N; c6 hinh dang I theo
IUPAC va dac trung cho vt liéu c6 cau tric vi mao quan. Dién tich bé mét riéng theo phwong
phép BET dworc tinh trong doan tuyén tinh ctia hip phu (P/Po < 0,2) la 109,7 m2/g cho thiy
vat liéu tro triu c6 dién tich bé mét twong doi 1ém va cé ciu tric phu hop dé lam vat liéu chat

- — = = — = —————

¥

Quantity Adsorbed (/g STF)

H

Hinh 3. Pwong ddng nhiét hdp phu N> ctia mdu than nung é 800°C
3.1.2. Ché'tao vdt liéu TiO;

Vétliéu nano TiO, dwoc diéu ché theo phwong phap thiy nhiét sol-gel di tir TiCls trong amoni
nitrat, ure va PVA theo muc 2.2.1. Sdn phdm dwoc dem phan tich TEM dé xac dinh kich thuéc
hat va XRD dé xac dinh thanh phén cta vat liéu.
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Gidn do nhiéu xa tia X (Hinh 4) ctia vat liéu thu dwoc cho thiy, cac pic déu sic nhon chirng té
do tinh khiét cta vat liéu TiO, diéu ché dwoc la cao. Cac pic dic trung cho ciu tric TiO; tai
cac vi tri 20 = 25,39; 37,82; 489; 53,902; 552; 62,522 déu xuit hién diéu dé chirng té ciu tric
TiO; & dang anatase.

'VNU-HN-SIEVENS D5005 - Mau TiO2

Lin (Cps)

¥ ) A A
N P SR AT e el

g - Tioz.010
Print Mag: 125000x @ 51 mm 100 nm

2 Theta - Scale 2:07:26 a 07,2316 HV=80.0kV

KR oy 0HSP.T0226:2010) - Type: 27 e St 1000t 000 St O20° - St 105 Tenp: 250°C () e - Cror 5311 144347 i 4
20122 At om- 02 Y. 3037%.- G- 100 W 15408 TEM Mode: Imaging Direct Mag: 60000:

EMLab-NIHE

Hinh 4. Gidn do XRD ctia vdt liéu nano TiO; Hinh 5. Hinh dnh TEM cta TiO;

Viéc xac dinh kich thwéc hat ctia vat liéu thu dwoc béi kinh hién vi dién ti truyén qua TEM
dwoc chi ra trong hinh 5. Két qua thu dwoc chi ra rang, vat liéu nano TiO; ché tao bang
phwong phap sol-gel cé ciu tric dang anatase va dat kich thuéc khoang 25 nm.

3.1.3. Ché'tao vit liéu nano TiO;/tro trdu

V&i muc dich lam tang hiéu qua quang hoa cta TiO; cling nhw kha nang thu hoi, tai st dung
vét liéu, tiét kiém vt liéu nano, viéc ché tao cic hat vat liéu nano TiO; phu trén tro triu dwoc
tién hanh theo cic buérc tai muc 2.3.

Két qua chup SEM cuia vat liéu TiO,/tro trdu thu dwoc cho thiy, trén bé mat vt liéu tai nhirng
dwong nirt va trén cac 16 tréng cda tro triu, c6 nhirng hat nano TiO, dwgc bam 1én bé mat va
phén bé kha ddng déu trén khap bé mit cda tro trau.

...........

Hinh 6. Hinh dnh SEM ctia TiO;/tro trdu véi do phéng dai 500 nm(a) va 50um(b)

D& khang dinh trén bé mat ctia vatliéu tro triu c6 chira TiO,, vat liéu tiép tuc duwgc dem phan
tich ph6 XRD (hinh 7), ngoai ra can xac dinh ham lwgng cia cic nguyén t6 co trong vét liéu
bang phwong phap EDX.

T gian d6 XRD cua vat liéu nano TiOz/tro triu thu dwoc cé thé thiy, pho cua vét liéu xuit
hién c4c pic dic trung ctia TiOs, SiO2 qua d6 c6 thé khang dinh, trén bé mit tro triu c6 cac hat
nano TiO; va SiO; c6 trong tro triu. V&i thanh phén cua vat liéu thu dworc, TiO; ¢é vai tro lam
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chit xidc tac quang hda, con SiO; dong vai tro la chit hip phy, qua dé, lam ting hiéu qua cua
qua trinh xtr Iy.

Két qua phan tich EDX ctia vat liéu nano TiO,/tro triu dwoc chi ra trong hinh 8 va bang 3 cho
thay, vat liéu thu dugc chira chi yéu 1a Si, chiém 83,13%, C chiém 5,64% vé khéi lwong. Hai
nguyén t6 nay co trong tro trau, khi phan huy nhiét & nhiét do6 800°C, moi trweong khi tro N,
cac hop chat hiru co ¢ trong vo trau sé phan huy thanh C. Ngoai ra Ti chiém mdt lwong nho
0,19% vé khdi lwong. Nhw vy, viéc phu TiO, bang phwong phéap sol-gel dat dwoc két qua
nhwr mong mudn.

ops

‘VNU.HN-SIEVENS DSOCS - e TIORIC 100

(cpy)
3
|

T
0 § 10 15

Energy (ke')
Hinh 7. Gidn do XRD ctia vit liéu nano Hinh 8. Gidn do EDX ctia vt liéu TiOz/tro
TiOz/tro trdu trdu
Bdng 3. Két qud phdn tich EDX ctia vt liéu nano TiO;/tro trdu
Nguyén to C o Si cl K Ca Ti Tong

% Khoi lwgng 5,64 6,33 83,13 064 365 043 019 100,00

% Nguyén tir 11,50 10,04 7515 046 237 027 021 100,00

3.2. Hiéu qua xtr ly nito ctia vat liéu

Vétliéu nano TiOz/tro triu sau khi diéu ché, dwoc tién hanh khao sat kha nang xtr ly cac hop
chit cta nito trong cac diéu kién khac nhau nhuw: chiéu dnh sang tw nhién (4nh sang mat troi),
béng toi (khéng chiéu sang) va thoi gian lwu khac nhau.

3.3.1. Hiéu qud xtr ly amoni

* Trong diéu kién bong toi

Sau khi tién hanh khao sat diéu kién bong t6i trong 24 gi¢r véi thoi gian lwu 60 phit, két qua
khdao sat hiéu qua x& Iy amoni trong bong tdi dwoc dwa ra trong hinh 9.

T hinh 9 cho thiy, ham lwong nito trong nwéc ban dau gidm (sau 14 gio, d6 giam tai lwong
7,8 g/m3.gi0). Theo thoi gian, tai lwgng amoni tang 1én nho qua trinh giai hdp phu ma khong
¢6 qua trinh xtt ly béi xtic tac quang (do gidm tai lwong chi con 2,8 g/m3.gio sau 24 gio). O
dAau ra cta cot vt liéu cling khéng phat hién ra cic dang ton tai khic cta nito ngoai NH..
Nhu vy, & day chi dién ra qua trinh hap phu va giai hip phu NH,*.
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Nhuw viy, trong bong tdi, nano TiO; khong phat huy dworc tinh chat quang hoa cia minh vi
khong c6 nang lwong dé tao ra cic electron va 16 tréng, nhuwng van ¢ qua trinh hip phu béi
vat liéu hip phu tro triu. Do d6, trong qua trinh xi Iy, ban dau ham lwong nito gidm nho qua
trinh hap phuy, sau d6 ting dan 1én nh¢ qua trinh gidi hap phu.

Tai lugng NH,*-N trong béng toi
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Hinh 9. Tdi lwong NH4*-N trong diéu kién bong téi
* Trong diéu kién dnh sdng tw nhién
Dai véi ion NHy, khi duge chiéu anh sang tw nhién, qua trinh van hanh hé théng xi ly dwoc

tién hanh theo thoi gian lwu khac nhau dé tdi wu hoa qua trinh xtt ly, cu thé dwoc tién hanh
theo 3 giai doan khac nhau. Két qua thu dwoc & hinh 10:

Tailuong NH,*-N véi anh sang tu nhién
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Hinh 10. Tdi lwong NH4#-N trong diéu kién dnh sdng tw nhién

Giai doan 1, v&i thoi gian lwu 30 phut, ban dau tai lwong nito trong NH4*-N cda dau vao la
27,09 g/m3.gi¢ sau khi vin hanh, tai lwong dau ra gidm 0,37 g/ms3.gid, tuy nhién, tiép tuc vin
hanh hé thong, tai lwong nito dau ra ting dan 1én, thim chi tai lwgng nito sau 24 gio & dau ra
con cao hon ca dau vao (29,59 g/m3.gi®). Piéu nay dwoc giai thich do véi téc do dong chay
nhanh, nito méi hip phu it 1én trén bé mat vat liéu lam cho lwgng nito ban dau giam, tuy
nhién khi nito hdp phu it 1én bé mét vat liéu thi hiéu qua xdc tac quang ctia vt liéu cling kém
va trén cot vat liéu gitr lai lwong nito nhat dinh. Sau mot thoi gian, nito trong cot vat liéu bi
gidi hdp phu cung véi nito méi vao di ra khoi cot lam cho lwong nito ting dén 1én.

Giai doan 2, dwoc van hanh véi thoi gian lvu 60 phut, tai lwong dau ra giam ro rét (d6 giam
tai lwgng khoang 10,66-11,97 g/m3.gi¢). Diéu nay cho thiy véi thoi gian lwu 60 phit, ban
dau NH4* hdp phu l1én bé mit tro triu, khi dwoc chiéu sang TiO; tao ra cac 16 tréng, cac 16
tréng nay oxi héa N-3 thanh NO;-, NOs- va dang khi N;, NO, NO2, khién ham Iwgng NHs+ & dau
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ra giam dang ké so v&i dau vao. Trén bé mit tro trau bat dau xuat hién cac bot khi, qua d6 cé
thé khing dinh nito trong nwdc da bi chuyén héa mot phan thanh khi (N2, NO, NOy,...).

O giai doan 3, véi thoi gian lwu 90 phut, tai lwong dau vao tir 6,7 g/m3.gio, tai lwong dau ra
chi con 1,6 g/m3.gi¢r sau 38 gio, twong rng véi do gidm tai lwong 5,1 g/m3.gio, dung dich thu
dwoc & dau ra xuit hién thém cac ion nitrit véi tai lwong (0,024 g/m3.gio) va nitrat (0,027
g/m3.gi¢), nhw vay c6 qua trinh quang hda xay ra trong giai doan nay. V&i thoi gian lwu 16n
hon, lwong NH4* trong nwére ban dau sé dwgc hap phu nhiéu 1én bé mét vat liéu lam luwgng
nito' & dau ra gidm, khi ham lwong nito tAp trung qua nhiéu trén bé mat vat liéu, 1am cac 16
tréng ca qua trinh quang hoa khong oxi hda hoan toan dwgc nito bam trén bé mat vat liéu
thi dién ra qua trinh gidi hip phu. Do d6, sau mot thoi gian van hanh, tai lwong dau ra trong
cOt vatliéu bat dau ting 1én (sau 43 gid, dd gidm tai lwong chi con 2,9 g/m3.gio).

Nhu vy, thoi gian lwu ngdn qua giy anh hwéng 1ém dén qua trinh x{ ly amoni ctia vat liéu.

Hinh 11. Cot vdt liéu trwée (a) va sau khi (b) xt Iy hop chdt ctia nito.
3.3.2. Hiéu qud xtr ly nitrit

* Trong diéu kién béng téi

Tai lwong NO,-N trong bong tbi
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Hinh 12. Tdi lwong NOz~-N trong diéu kién béng toi
Két qua khao sat hiéu qua loai bo nito trong binh NO;- dwoc dwa ra trong hinh 12. Két qua
cho thiy, trong 14 gi¢ vAn hanh dau tién, tai lwong NO,-—N dau vao tir 12,1 g/m3.gi¢ giam
con 10,3 g/m3.gi¢ twong rng voi do gidm tai lwong 1,8 g/m3.gid. Nhwng sau do, tai lwgng
NOz--N ting lén nhanh chéng va con vwot so tai lwong dau vao (tai lwgng dau ra 17,9
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g/m3.gir sau 24 gi®). Pau ra cta cot vat liéu c6 xuat hién thém ion NH4* va ion NO3 véi tai
lwong rat nhé (1,97 g/ms3.gior amoni va 3,99 g/m3.gi¢ nitrat). Sy xuit hién thém cac ion nay
do NO2- dé bi chuyén héa béi qua trinh tw nhién. Nhw vay, cot vat liéu xtr Iy NO,- trong béng
t6i cling chd yéu dién ra qua trinh hip phu.

* Trong diéu kién dnh sdng tw nhién

Nito trong NO2- v&i diéu kién dnh sang tw nhién cling c6 nhirng thay déi tai lwong giong nhw
binh NH4* trong 3 giai doan. Cu thé dwoc dwa ra trén hinh 13 nhw sau:

Tailuong NO,-N véi anh sang tu nhién
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Hinh 13. Tdi lwong NO,~ trong diéu kién dnh sdng tw nhién

Trong giai doan 1, vé&i thoi gian lwu 30 phit, cling giong nhw xt ly NHs*, ban dau tai lwgng
nito c6 gidm (tai lwgng dau vao tir 24,2 g/m3.gior gidm con 12,8 g/m3.gior sau 14 gior twong
rng véi do gidm tai lwong 11,4 g/m3.gio) nhwng sau do tai lwgng nito tang dan 1én & cac thoi
gian tiép theo (d0 gidm tai lwong con 6,88 g/m3.gir sau 24 gi¢). Piéu nay cling dwoc gidi thich
do véi toc dd dong chady nhanh, nito méi hip phu it 1én bé mat vat liéu lam cho lwong nito
ban d4u giam, nhwng lwong hap phu chwa da dé NO2- c6 thé bi oxi hda (khtr) véi hiéu suit
cao nhét thi hién twong giai hdp phu da dién ra.

(O giai doan 2, véi thoi gian lwu 60 phut, tai lwong dau vao tir 12,12 g/m3.gidr giam con 1,02
g/m3.gir sau 24 git twong &ng véi do giam tai lwgng 11,1 g/m3.gio dong thoi & dau ra xuit
hién nhiéu dang ton tai cda nito dwdi dang NHa* va NOs-, va cot vat liéu cling xuat hién nhiéu
bot khi. Piéu nay dwoc gidi thich véi thoi gian lwu 60 pht, nito hip phu 1én bé mét vat liéu
vira du dé xtc tac quang dién ra c6 thé oxi hda (khir) lwong nito hip phu trén bé mat vat liéu
vGi hiéu qua cao nhit. Nito trong NO2- ¢6 s6 oxi hda trung gian +3, ddy la s6 oxi hoa kém bén
cla nito, nén trong qua trinh xtr Iy quang hoa, electron (e-) da khir NO2- vé dang NH4* hodc
khi N, NO dong thoi 16 tréng (h+) oxi hda mot phan NO2- 1én dang NOs- hodc khi NO,.

( giai doan 3, khi ting thoi gian lwu 1én 90 phut, dd giam tai lwong 13 5,3 g/m3.gior sau 19 gioy
va con 3,9 g/m3.gi¢r sau 24 gio. Diéu dé cho thay qua trinh quang héa khong thé x Iy dwoc
toan bd lwong nito dwgc hap phu lén bé mat vat liéu nén sau mot thoi gian, nito sé duoc giai
hép phu ra khai cot véi lwong 16m. Nhuw vy, thoi gian lwu 1én cling gy anh hwdng dén qua
trinh xt ly nitrit cia vat liéu.
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3.3.3. Hiéu qua xtr ly nitrat
* Trong diéu kién bong téi

Két qua khdo sat hiéu qua loai bo nito trong NO3- dwoc dwa ra trong hinh 14. Ttr d6 thi cho
thy, trong 14 gi¢ dau tién, tai lwong NO3;~—N dau vao tir 11,4 g/m3.gi¢r gidm con 4,6 g/m3.gior
twong ng vdi do giam tai lwong 6,8 g/ms3.gio. Theo thoi gian, tai lwgng nhanh chéng tang
1én (tai lwong dau ra sau 19 giorla 21,1 g/m3.gior va sau 24 gitr1a 25,7 g/ms3.gi¢). Diéu nay cho
thiy TiO; trong bong t6i khéng phat huy dwoc tinh chit quang héa, viéc hap phu cua vt liéu
sau mot thoi gian dién ra qua trinh gidi hdp phu khién cho tai lwgng nito ting 1én nhiéu.
Nhuw vy, trong diéu kién bdong t6i, & ca ba cot vat liéu xtr 1y cac dang hop chat cda nito ban
dau dién ra qua trinh hip phu lam gidm ham lwong nito ma khéng c6 qua trinh quang héa,
nén sau mot thoi gian, qua trinh gidi hap phu dién ra lam lwong nito ting dan 1én.

Tai luong NO,-N trong bong toi
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Hinh 14. Tdi lwong NOs—N trong diéu kién bong t6i
* Trong diéu kién dnh sdng tw nhién

Nito trong NOs- cling dworc xtr Iy trong diéu kién dnh sang tw nhién v&i 3 giai doan nhw NHy+
va NO,~. Két qua xtt Iy duogc biéu dién trong hinh 15.

Tai lwong NO;-N véi anh sang tu nhién

Giai doan1 Giai doan 2 Giai doan 3

o D

=

25

=08 20
Lel
: VA\VAURN
o5 X 15
R ) /\
£ 04 10
£ AN
= 0.2 -5
A

0 L0

14 19 24 38 43 48 62 67 72 8 91 96
Thei gian [h]

—4—DAUVA0 NHA-N —A—DAaUvao NO2-N ===Daura NH4-N
—0—DAuraNO2-N —=DAuvaoNO3-N —f=Daura NO3-N

Hinh 15. Tdi lwong NOs~ trong diéu kién dnh sdng tw nhién

Trong giai doan 1, v&i thoi gian lwu 30 phit, ban dau tai lwgng nito ¢é gidm (tir 22,6 g/m3.h
xubng 12,8 g/m3.gi¢ sau 14 gio) nhwng sau do tai lwgng nitor & dau ra ting dan lén (tir 12,8
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g/m3.gir [én 21,4 g/m3.gir sau 24 gio). Piéu nay cling dwgc giai thich giong nhw véi binh
NH4* va binh NO;-.

(O giai doan 2, twong (rng véi thoi gian Iwu 60 phit, tai lwong d4u vao tir 11,35 g/m3.gid giam
con 0,87 g/m3.gio twong (rng voi do giam tai lwong 10,48 g/m3.gio. Nhw vay véi thoi gian luu
60 phut la thoi gian vira da dé electron (sinh ra nho phan rng quang qua) cé thé khir nito
trong NO3- hip phu trén bé mat vat liéu vé cac s6 oxi hoa thip hon véi hiéu suit cao nhit.
Nito trong NO3- ¢6 s6 oxi hda cao nhit +5, s6 oxi héa nay chi ¢ thé bi khir vé cic s6 oxi hoa
thap hon. Khi qua trinh quang héa xay ra, nito trong NOs- két hgp véi cac electron dé dwa
nito vé cac s6 oxi hoa thip hon va ton tai duwdi dang NO,-, NH4* hodc dang khi N3, NO, NO-.
Diéu nay duoc khang dinh khi nito & d4u ra trong binh NO3- déu ton tai ca dwdi dang NH4*
va NO2- va trong c6t vat liéu cling xuat hién bot khi giong nhw cot vat liéu xi Iy NH4*, NO4-.

Trong giai doan 3, khi ting thoi gian Iwu 1én 90 phat, tai lwgng dau ra cda nito khéng dwoc
on dinh nhw & giai doan 2 ma ting gidm that thudng va dan dan c6 xu hwéng tang 1én. Diéu
d6 cho thay qua trinh quang héa khong da dé c6 thé khir dwoc toan bo lwong nito dwoc hap
phu 1én bé mat vat liéu.

4. Kétluian

Véat liéu nano TiO;bién tinh nito phd trén tro trau thu dworc, rng dung cho viéc xt Iy cac hop
chit cta nito trong nwéce. Trong diéu Kién c6 nguodn dién tr do xdc tic quang TiO; cung cap
khi dwoc chiéu sang, cac hop chit cla nito ddc biét la nitrat va nitrit dwoc xtr Iy véi hiéu qua
cao. Két qua nghién ctru cho thiy, nano TiO;/tro triu la loai vat liéu c6 trién vong &ng dung
cao trong nhiéu linh vuec.
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Nhém tac gia xin chan thanh cdm on Vién cong nghé sinh hoc - Vién co6ng nghé Moi trweong
Vién han 1am Khoa hoc va Cong nghé Viét Nam; Trung tam xi Iy moi truedng - Vién Khoa hoc

Ky thuit Quan suw; B6 mon Hoa - Khoa Khoa hoc co ban - Trwdong Pai hoc M6 - Dia chit da

tao diéu kién, gitip d& trong qua trinh nghién ctru.
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Khao sat kha nang phan huy quang ilmenite Binh
Pinh bang axit sunfuric dac va kalihidrosunphat
Lé Thi Phwong Thao®*, Tran Van Chinh2, Nguyén Thu Ha!

1 Khoa Khoa hoc co bdn, Truong Pai hoc M6 - Pia chdt;
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TOM TAT

Cdc yéu t& dnh hwéng téi qud trinh phédn hily qudng ilmenite Binh Dinh chita 52% TiO; bing
axit sunfuric ddc va kali hidrosunphat da dwoc khdo sdt: nhiét dé phan hily, thoi gian phdn
hty, ti 1¢ qudng va chdt phdn huiy. Két qud cho thdy khi st dung axit sunfuric ddc dé phdn hily
qudng, qud trinh c6 thé thwc hién & nhiét do thdp (khodng 200°C) véi hiéu sudt cao nhdt
69,25% (nung 8 gic’), thdp hon so véi khi ste dung kali hidrosunphat (khodng 85%, nung 600°C,
2 gio).

Tir khéa: [Imenite; TiO;; Kali hidrosunphat; Sunphat.

1. Gi¢i thiéu

Quang ilmenite (FeTiOs) la mot khodng vat quan trong cé gia tri kinh té, dwoc st dung dé ché
tao titan kim loai va titan dioxit - TiOz. TiO, 1a mdt phu gia mau tiéu biéu trong nganh cong
nghiép san xudt son, muc in, phdm nhudm,... va 1a moét thanh phan khéng thé thiéu trong
nganh héa my pham [1], dong thoi dwgc tng dung lam xidc tac xr Iy moi trueong, vat liéu
khang khuin hay &ng dung trong nganh dién tir [2].

TiO2 trong cong nghiép dwoc san xuit chi yéu bang phwong phap sunphat (sulfate
process) va phwong phap clorua (chloride process). Quy trinh sunphat st dung axit H2SO4
dam dic (94-98%) dé phan huy quang ilmenite & nhiét do 200-220C [3-5]. Trong quy trinh
clorua, qudng ilmenite dwoc tron véi than coc va suc khi clo di qua & nhiét dd 900-1000¢C,
thu dwoc san pham trung gian 1a TiCls [4]. Ngoai hai quy trinh thwong mai hda trén, cac
phwong phap khac co thé str dung dé diéu ché TiO; tir quédng ilmenite s dung tac nhin phin
htly quang nhu florua: HF, NH4F [6,7] va KOH [8].

Trong céc quy trinh diéu ché TiO; tir quing ilmenite, giai doan phan hlly quing bang cc tac
nhan khac nhau c6 vai tro quan trong quyét dinh téi hiéu suét thu héi TiO; ctia ca qua trinh
diéu ché. Bai bao nay trinh bay két qua khao sat hiéu suat phin hily quang ilmenite Binh Dinh
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chira 52% TiO; bang phwong phap sunphat str dung axit sunfuric d3c va kali hydrosunphat
(KHSO4), nham tim ra mdt phwong phap méi xi Iy quing va thu hoi TiO, véi hiéu suit toi wu.

2. Thwc nghiém
2.1. Héa chdt, thiét bi
- Cac hoa chat str dung bao gom: KHSO4; H2S04 98%; quang ilmenite Binh Dinh.

- Thiét bi, dung cu: 10 nung nhiét do cao; t siy; thiét bi gia nhiét, khudy tir; may hut chan
khong; bo ray phan loai kich thwéc hat; dung cu thay tinh.

2.2. Ché'tao TiO; tir qudng ilmenite
Str dung axit sunfuric ddc dé phdn hiiy qudng

Trong phwong phép nay, ilmenite hodc xi titan dwgc phan hiy bang axit H,S04 dam dic
(98%). Qua trinh nay gom 3 giai doan co ban: phan hlly quing bang axit sunfuric & nhiét do
170 - 220°C (phan trng: FeTiOz + 2H2S04 = TiOSO4 + FeSO4 + 2H,0); thily phan dung dich sau
nung quang (da dwoc tach loai FeS04) thu dworc axit metatitanic (H.TiOz hoac TiO2.nH:0);
nung tach loai nwéc cla axit metatitanic dé thu titan dioxit.

Str dung kali hidrosunphat ran dé phdn hiy qudng

Quy trinh nay ciing gobm 3 giai doan co ban gidng nhuw khi str dung axit sunfuric dé€ phan hay
quing, sau khi nung hon hgp KHSO4 va quing ilmenite thu dwgc sdn phdm dé hoa tan 1a
K;Ti;0s(phan trng: FeTiO3; + 2KHSO4— K,Ti,0s + 2FeS04 + H20), hoa tan sdn phim nay trong
dung dich H2S04 lodng thu dwgc TiOSO4 (phan tng: K.Ti20s + 3H2S04 = 2Ti0S04 + K2S04 +
3H:0). Cac giai doan tiép theo twong tw phwong phap st dung axit sunfuric dac.

Cac yéu to anh hwdong téi qua trinh phin hiy quang dwoc khdo sat: ty 1€ khoi lwong
ilmenite/KHSO4|axit sunfuric dac; thoi gian phan hiy quang; nhiét d6 phan hay. Hiéu qua
cda qua trinh phan hiy quing dwoc danh gia qua hiéu suat phan hay:

5-m,

H,, (%)= 1100

5 la khéi lwong quéang ilmenite khao sat (g).
m; (g) 1a khéi lwong quing khéng tan sau giai doan phan hiy quéng.
2.3. Phwong phdp nghién ciru

- Thanh phén pha ctia cac sdn phdm dwoc phan tich bang phwong phap nhiéu xa tia X (XRD)
trén thiét bi X'Pert Pro tai Vién Héa hoc - Vat liéu (Vién KH&CN Quén sw).

- Hinh théi hoc cda cic san phdm dwoc xac dinh theo phwong phap hién vi dién tir quét SEM
tai Vién Khoa hoc Vat liéu (Vién Han 1am KH&CN Viét Nam).

- Phan tich thanh phan h6a hoc cac sdn phdm bang phé tan xa nang lwong tia X (EDX) tai Vién
Khoa hoc Vatliéu (Vién Han 1am KH&CN Viét Nam).
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3. Két qua va thao luan
3.1. Bdc diém qudng ilmenite

Quang ilmenite dwoc 1y tir Nha may khodng san Binh Dinh (BIMICO). Sau khi trai qua cac
qua trinh tuyén tach, quang ilmenite c6 mau den (hinh 1), dwong kinh hat va thanh phan héa
hoc dwoc trinh bay lan lwot & bang 1 va 2.

Bdng 1. Dwong kinh hat cta qudng ilmenite

STT Co' hatd (mm) % Khdi lwgng
1 0,35< 1,7
2 0,16 - 0,35 49,7
3 0,08-0,16 46,3
4 <0,08 2,3

Quang ilmenite c6 kich thwéc hat twong ddi nhé min, kich thwéc hat chi yéu tir 0,08 dén 0,35
mm (96% khéi lugng).

Timenite

=
— limenite
limentte

=
limente

Jum’wt&

’f
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Hinh 1. Qudng ilmenite Binh Dinh Hinh 2. Gidn do XRD ctia qudng ilmenite

Thanh phan pha clia quing ilmenite dwgc xac dinh bing phwong phap nhiéu xa tia X. Két qua
phén tich dwoc thé hién & hinh 2 cho thiy: thanh phin pha chi yéu clda quang la cic tinh thé
ilmenite v&i cac pic dac trung ro rét.

3.2. Phén hiy qudng ilmenite bdng axit sunfuric ddic

Két qua khao sat anh hwdng ctia cac yéu té dén hiéu suat phan hiy quang ilmenite Binh Dinh
bang axit sunfuric dic dwgc néu trong cic bang 2-4.

Két qua bang 2 cho thiy hiéu suét phan hiy, Hpp, ting manh khi ting nhiét do tir 150°C 1én
200°C, ting 24,2%; tiép tuc tdng nhiét do 1én 220°C Hpyn vAn ting nhung khong dang ké, ting
2,81%; tang nhiét do lén 230°C thi Hpn c6 xu hwéng gidm, giam 2,01%. Xu hwéng tang hiéu
suit phan hiy khi nhiét d6 tang la thuin theo cac dinh luit vé dong luc hoc. Hpn ting chim lai
va c6 xu hwdéng gidm khi tang nhiét do 1én 230°C c6 thé gidi thich nhw sau: phan rng thuc
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hién trong thiét bi kin va trong pha 10ng ctia axit, khi ting nhiét d, axit chuyén sang pha khi
1am gidm hiéu qua tiép xic pha clia phan tng din t¢i gidm hiéu suit phan huy.
Bding 2. Sw thay doi hiéu sudt phdn hiy qudng bang H>S04 ddc theo nhiét do (Thoi gian phdn

Nhiét dg,°C 150 180 200 210 220 230

Hpn, % 30,01 47,02 54,21 56,01 57,02 55,01

Tir két qua trén co thé két luan khoang nhiét do hiéu qua cho phan tng phan hiy quing bang
H2S04 dacla 200-220¢C.

Bdng 3. Sw thay doi hiéu sudt phdn hily qudng bang H2S04 ddc theo thoi gian (Nhiét do phédn
htly 200°C, ty 1 Mqugng/Vaxic = 5:15 g/mL)

Thoi gian, gior 2 4 6 8

Hpn, % 44,19 52,65 54,21 75,00

Két qua bang 3 cho thay, Hp, ting theo chiéu ting cda thoi gian phan rng. Tuy nhién, néu kéo
dai thoi gian phan &ng sé ton nhiéu nang lwgng cung cip cho phan &ng hon trong khi hiéu
sudt phan hiy khéng thay d6i nhiéu. Do vay, khoang thoi gian phan g dwoc lwa chon 1a 4-
8 gio.
Bdng 4. Sw thay doi hiéu sudt phdn hily qudng bang H2S04 ddc theo ty 16 Mquang/ Vaxic (9/mL)
(Thoii gian phan hily 6 gio, nhiét dé phdn hiy 2000C)

Ty 1€ mquing/Vaxiv, §/mL 5:15 5:20 5:25 5:30 2,5:7,5

Hpn, % 53,68 55,88 54,21 49,99 58,07

V&i khoang 5 g quang, khi tang lwong axit str dung tir 15 mL 1én 20 mL hiéu suit cé ting 1én
nhung khong nhiéu, ting 2,2%. Tiép tuc ting 1én 25 va 30 mL thi hiéu suit phan hiy khong
tang nita ma lai giam nhe, giam 5,89%. Mat khac, v&i cung ti 1 s6 mol nhung & ti 1€ 5:15 va
2,5:7,5 lai thu dwoc két qua khac nhau vé hiéu suit phan hiy (& ti 1€ 2,5:7,5 Hpn cao hon
4,39%). Sw khac nhau nay c6 thé giai thich do thé tich thiét bi phan trng nho, qua trinh phan
trng khong c6 khudy tron nén & ti 1é 2,5:7,5 kha nang tiép xtic cla quing va axit tot hon ti 1é
5:15 dan t&i Hpn cao hon.

Gitra cAc ti 1€ mquing/Vaxie Khac nhau, Hyn cling khong chénh léch nhiéu nén dé tiét kiém hoa
chit va dat dwoc hiéu qua phan huy, cé thé thwc hién & tilé 5 g/15 mL hodc 5g/20mL va ting
cuong su tiép xuic pha bang cach khudy tron hodc tang tao dd dao dong dé€ dat dwoc hiéu qua
phan huy tot nhat.

Khi phan hiy quing ilmenite bang axit sunfuric dic theo cac diéu kién da khao sat & trén, thu
dwoc TiO; véi hiéu suit thu hoi cao nhit dat 69,25% & diéu kién: nhiét d6 nung 200°C, thoi
gian nung 6 gio, ti 1& mquing/Vaxit 5 g/20 mL, sdn phdm thu dwgc & dang anatase.

K&t qua nghién ctru trén cho thiy, qua trinh phan hily quing ilmenite chira 52% TiO2 bang
axit sunfuric dic tuy thuc hién & nhiét do thap nhung dat hiéu suat chwa cao.

38



Ky yéu Héi nghi Gdan két khoa hoc co bdn véi khoa hoc trdi ddt (CBES2-2018)

3.3. Phan hiiy qudng ilmenite bang kali hidrosunphat

Két qua khao sat anh hudng ctia cic yéu t6 dén hiéu suat phan hiy quing ilmenite Binh Dinh
bang kali hidrosunphat dugc néu trong cac bang 5-7.

Két qua (bang 5) cho thiy phan hiy quang & nhiét d6 600°C va 700°C cho hiéu suat phan huy
cao nhat. 0 nhiét do 700°C thi hiéu suit phan hiy ting khéng dang ké so véi & 600°C, do d6
lwa chon nhiét do tdi wu ciia phan rng phin hiy quing 1a 600°C.

Khdo sat anh hwdng cia thoi gian nung dén hiéu suit phin hiy quang (bang 6) cho thay, thoi
gian phan (ng dién ra trong 2 gir dén 3 gidr cho hiéu suit phan hily quing kha cao. Vi muc
dich gidm chi phi, chi thyc hién phan trng trong 2 gi¢ la du.

Bdng 5. Sw thay déi hiéu sudt phdn hily qudng bang KHSO, theonhiét do (ty 1€ khoi lwong
qudng:KHSO, = 1:7; thoi gian phdn huy 2 gic)

Nhiét do, °C 400 500 600 700

Hpn, % 10 31,6 85,5 86,2

Bdng 6. Sw thay doi hiéu sudt phdn hily qudng bdng KHSO4theo thoi gian (ty 1€ khéi luong
Maquing'Minsos = 1:7; nhiét do phdn huy 600°C)

Thei gian, gio 1 2 3

Hpn, % 75 85,5 84,7

Bdng 7. Khdo sdt sw thay doi hiéu sudt phdn hily qudng bang KHSO,theo ty 1é khoi lvong
Maqueng: Mknsos (thoi gian phdn hiy 2 gid; nhiét dj phdn hily 600°C)

IMQuing:MKHS04 1:3 1:4 1:5 1:6 1:7 1:8

Hpn, % 42 48 58 75,4 85,5 85,7

Khi tién hanh diéu ché TiO, trong cing mot diéu kién vé nhiét do, thoi gian, kich thwdc hat
clia quiing ilmenite, chi thay déi ty 1é khdi lwgng quang va KHSO, thi hiéu suit phan hay
quang tang lén theo sy tang ty 1& khéi lwong quang:KHSO4. Theo bang 7, hiéu suit phan huy
caonhat L'mg voi t}} lé Mquing MKHS04 1a1:7va 1:8.Khi téng t}‘lf lé Mquing:MKHS04 thi hléu suat phél’l
hiy quang gan nhw khong ddi, do d6 lwa chon ty 1€ mausng:mxnusos = 1:7 12 dG d€ phan (ng xay
ra véi hiéu suit cao nhat.

Két qua thu dwoc chi ra rang, qua trinh phan hiy quing ilmenite chira 52% TiO, bang kali
hidrosunphat tuy thwc hién & nhiét do cao hon so véi khi str dung axit sunfuric dac nhung
thoi gian ngan hon va hiéu sudt phan hity cao hon han. Do vy, kali hidrosunphat ¢4 thé dwoc
coi la mot tic nhin phan hiy quang ilmenite méi véi hiéu suat phan hiy cao, dong thoi cling
tranh dwoc viéc thai loai axit dw ra moi truedrng khi st dung axit sunfuric dic dé phan hay
quang.

3.4. Pdc trung cua vt liéu TiO; diéu ché bdang phwong phdp hydrosunphat

Vat liéu TiO; diéu ché & diéu kién: phan hiy quing bang kali hidrosunphat trong thoi gian 2
gior & nhiét d6 600°C, ti 1é khdi lwong (g) quang:kali hidrosunphat = 1:7 (hiéu suit thu hoi
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TiO; dat 71%), TiO; thu dwoc dwgc nung & 500°C trong 3 gid, sau d6 xac dinh thanh phin
c4u tric pha theo phwong phap nhiéu xa tia X (XRD). Két qué dic trung dwoc trinh bay &
hinh 3.

Gian do XRD cho thdy, chi xut hién thanh phan pha anatase duy nhat va cwong do pic kha
manbh tai cac vi tri 26 lan lwot 1a 25,39; 37,80; 48,50; 53,9¢ [7]. Diéu nay chirng td, vat liéu TiO;
da dwoc diéu ché thanh cong tir quang ilmenite.

R X

A= Anatas

Intensity

Position (2Theta)
Hinh 3. Gidn do nhiéu xa tia X ctia vat liéu TiO;

Phé tin xa nang lwgng tia X (EDX) ctia vt liéu TiO2 xac dinh thanh phan cac nguyén to trong
vat liéu dwoc trinh bay trong hinh 4.

°
" Nguyén té Ti 0
$ Khéi lugng, % | 58,85 | 41,15
l
|\ ‘
|
|
*
Hinh 4. Phé EDX cua vt liéu TiO; Hinh 5. Anh SEM ctia vt liéu TiO:

Gian do EDX cho thdy, chi xuat hién dinh ctia hai nguyén t6 Ti (chiém 58,85% vé khdi lwgng)
va O (chiém 41,15%), khong thiy xuat hién cac tap chat, chirng té d6 tinh khiét cao cia vt
liéu TiO2 ché tao duorc.

Ttr két qua chup anh SEM (hinh 5) cho thay, vatliéu TiO, dwoc diéu ché tir quang ilmenite c6
hinh thai ciu tric ré rang, cac hat c6 dang hinh cau kha dong déu, kich thwéc tir 0,5-1 pm.
4. Kétluan

Quing ilmenite Binh Dinh d3 dwgc phan hlly bang axit sunfuric d3c va kali hidrosunphat dé
diéu ché TiO.. K&t qua khao sat cho thay, cac yéu té nhiét dé nung, thoi gian nung, ti 1€ khéi
lwong quang va axit/mudi c6 anh hwdng téi hiéu suat phan hiy quang, cu thé:
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- Axit sunfuric ddc phan hily quang tot nhit, va & diéu kién: 200-220°C, 4 - 6 gio, ti 18 mqung :
V axit = 5 g : 15 mL/20 mL, hiéu suét phan hity cao nhat dat khoang 52%, cho hiéu qua vé kinh
té cao nhét.

- Kali hidrosunphat phan huly quang t6t nhat & diéu kién: 600°C, 2 gio, ti 1é khoi lwong mqusng
: Mmusi = 1 : 7, hiéu sudt phan hdy cao nhit dat khoang 85%.

TiO; diéu ché dugc déu & dang anatase c6 thé dwoc rng dung lam pigment hodc lam chit xtic
tac quang xt Iy cac chat gy 6 nhiém méi trueong.
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Nghién ctru san xuit ethanol bang sw két hop giira
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TOM TAT

V6 quad ca phé la rdc thdi néng nghiép, st dung acid H2S04 v&i cdc nong do khdc nhau dé tién
hanh thuy phdn, tién hanh trong thoi gian khdc nhau va nhiét dé thuy phdn tir 100 dén 120°C,
két quad cho thdy, vdi thoi gian thuy phdn 4 gio & nhiét do 120°C, ham lwong acid la 5% , qud
trinh chuyén hod cdc hop chdt hitu co cé trong vé qud ca phé nhw cellulose, sacarose... thanh
glucose dat gid tri cao nhdt. Sau khi thiiy phdn, sdn phdm dworc tién hanh 1én men glucose bdang
Saccharomyces cerevisiae véi ham lwong 3.5% trong thoi gian 16 ngay, tién hanh chung cdt
thu dworc ethanol véi hiéu qud 11.6%. Piéu nay cho thdy tiém ndng va hiéu qud to Ién ctia v
qud ca phé dé sdan xudt xdng sinh hoc.

Tir khéa: Vb ca phé; Glucose; Cellulose; Saccharomyces cerevisiae H2SOa.

1. M¢é dau

Trong s6 cac nguon nang lwong thay thé didu mo dang str dung hién nay nhw nang lwong gio,
mit trod, nang lwong thuy triéu,... thi nang lwong sinh hoc la xu thé phat trién tat yéu (Gohel
et al. 2006, Shetty et al. 2007, Gibreel et al. 2009), nhit la & cac nwéc néng nghiép va nhap
kh&u nhién liéy, do cac loi ich ciia n6 nhw: cdng nghé san xuit khéng qua phirc tap, tin dung
nguodn nguyén liéu tai chd, ting hiéu qua kinh t& ndng nghiép, khong cin thay déi ciu tric
déng co cling nhw co sé& ha ting hién c6 va gid thanh canh tranh so véi xang dau dwoc san
xudt tir nhién liéu hoa thach...

Ethanol dwoc str dung 1a mot ngudn nidng lwong sach, né cé thé dwoc pha tron véi xing dé
tao thanh xang sinh hoc. Thong thudng ethanol dwoc san xuit bang cach 1én men tinh bot
nhuw ngd, khoai, sin, hay gao hodc tir dwdng sacarose... Ngoai ra, ethanol con cé thé dwoc san
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xut tir celulose va mot s6 cac hop chat hitu co khac nhw lignocellulose, né la loai biomass
phd bién nhit trén thé gii (Prasad and Singh 2007, Wang et al. 1997, Karimi et al. 2006).

Viét Nam Ia Qudc gia ndng nghiép, bén canh san xuit lda gao, ngd, khoai san... hién nay la
nuwdc co san lwong ca phé khodng 1,7 triéu tin/nam, trong d6 lwong ca phé xuit khiu khoang
900.000 dén 1.200.000 tAn/nam, 1én nhat thé gidi. i kém véi sy gia tang san lwong ca phé
hang nam la lwgng 16m chit thai hiru co tir vo qua ca phé. Lwong chit thai nay chiém khoang
40-45% trong lwong hat ca phé, né twong dwong véi 800.000 tin/nam.

Bdng 1. Thanh phdn ctia vé qud ca phé

Thanh phan Ca phé che (arabica) % Ca phé voi (canephora) %
Protein 9+11 9
Lipit 1,7 2
Xenlulose 13 27
Tro 3 3
Hop chatkhong N 36 38
buong - 15
Tanin - 5
Pectin - 7
Ca phéin 1,2 2+3
Pectin 33 39
Puong khi 30 46
Puong khong khir 20 -
Xenlulose, tro 17 -

Thanh phan chti yéu ctia vo ca phé 1a cac hop chit pectin, cellulose va dwong, béi vy, c6 thé
str dung ngudn nguyén liéu nay dé chuyén hoa cellulose va cac loai dwong nhw Sacaroza,
Lactoza... bang cach thuy phan trong moi trwong acid hodc enzyme dé tao thanh dwong
glucose, qua do6, ching dwoc 1én men dé chuyén hoa thanh ethanol.

Nhuw vy, tir vo qua ca phé mot mat san xuit dwgc ethanol, cung cip nang lwong sinh hoc hodc
str dung cho muc dich ctia cudc s6ng, mit khac lam gép phan 1am giam thiéu 6 nhiém moi
trwong tir qua trinh san xuét ca phé.

2. Thwc nghiém
2.1. Héa chat

CuSO4.5H20, NaOH, Fez(SO4)3, KMl’l04, C6H1206, C4H4O6KNa.4H20, HzSO4 CéC hOé Chﬁt thucf)c
loai tinh khiét Pa do hang Merck ctia Dirc san xuit, nwérc cat 3 Ian. Khi heli tinh khiét 99,999%.

Giéng ndm men dwoc str dung la Saccharomyces cerevisiae ching Turbo yeast extra do hiang
Wholasale ctia Anh cung cap.
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2.2. Dung cu, thiét bj str dung trong nghién ciru

Thiét bi dwoc st dung trong nghién ctru bao gdbm: May sac ky khi Agilent, detector FID, cot
sac ky Supelcowax TM 10, san xuit tai My, ti sy Binder san xuit tai Dirc, may khudy tir gia
nhiét IKA (Ptc), may ly tam Hettich (Ptrc), Can phan tich Ohaus (M§), May do pH WTW
(dtc)...

2.3. Phwong phdp phan tich

Glucose dworc phan tich theo phwong phap phan tich chudn ASTM E1758-01 (ASTM E1758-
01). Ethanol dworc phan tich theo phwong phap phan tich chudn ASTM D5501-09 (ASTM
D5501-09)

2.4. Nghién ciru thuy phdn vo qud ca phé trong méi trwvong nwéc

Can 2 g vo qua ca phé, thém 45 ml H,0 r6i tién hanh khao sat thoi gian thuy phin vo qua ca
phé kho thanh glucose theo thoi gian: 2, 4, 6, 8, 12 va 24 gio, toc dd khudy 400 vong/phit,
nhiét do thuy phan & 50°C. Sau d6 mAu dwoc 14y d€ xac dinh ham lwgng glucose duoc thuy
phan tir vo cda qua ca phé.

2.5. Nghién ciru thuy phdn vo qud ca phé trong méi trwvong H,S0,

Can 5 g d6i voi vo twoi va 2 g déi vdi vo kho qua ca phé, thém 45 ml nwée cat. Thém tiép dung
dich H,S04 sao cho nong d6 cia H2S04 trong dung dich 1a 0,5%, 1%, 1,5%, 2%, tién hanh thuy
phéin v qua ca phé trong diéu kién nhiét d6 khac nhau 100, 110 va 120°C véi thoi gian khdo
satlanluotla 2, 4, 6,8 va 10 gid, téc do khudy 400 vong/phut. Ly 2 ml dung dich mau, pha
lodng 5 Ian, ly tAm véi tdc dd 4000 vong/phut trong thoi gian 5 phut, sau d6 14y mAu dem xac
dinh ham lwong glucose dwoc hinh thanh theo phwong phap da néu trén.

2.6. Nghién ciru qud trinh thiiy phdn va Ién men vé qud ca phé

Can 250 g vo qua ca phé kho, thém 100 ml nwéce cat va 17,5 ml HzS0s, tién hanh thuy phan
trong thoi gian 4 gior & 120°C. Sau khi thily phan, tién hanh 1én men bang Saccharomyces
cerevisiae v&éi ham lwong men: 2,5; 5; 6,25 7,5; 8,75 va 10 g véi thoi gian G men: 0.5, 1, 2, 3, 4,
5,15 va 16 ngay.

2.7. Chwng cdt thu héi C:HsOH

Chung cit thu ethanol phan doan & 78°C. Sau khi chung ct Ian 1, sdn phadm dworc tiép tuc
chung cét dé thu dwoc dd ethanol 96°.

3. Két qua va thao luan

3.1. Ham lwong glucose co6 trong vo two'i ctia qud ca phé

D€ xac dinh ham lwong glucose c6 trong vo twoi qua ca phé, ching dwoc chiét trong nwéc va
khao ching theo thoi gian chiét. Két qua xac dinh ham lwong glucose déi véi vo twoi cia qua
ca phé duorc chi ra trong bang 2.

Bdng 2. Ham lwong glucose cé trong vé twoi ctia qud ca phé theo thoi gian

Thoigian (gi) 0,5 1 2 3 5 8 24

Cgucose (8/18)  0,0225 0,045 0,063 0,0675 0,0585 0,054 0,027
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K&t qua bang 1 chi ra rang, khi chiét glucose bang nuwérc, theo thoi gian tir 0 dén 3 gio, ham
lwong glucose ting. Gia tri cao nhit clia n6 dat 0,0675 g glucose/1 g mau vé twoi & thoi gian
3 gio. Tiép tuc kéo dai thoi gian chiét dén 24 gior ham lwong glucose gidm dan. Nguyén nhan
c6 thé do, thoi gian chiét, dun mau lau, mot lwong glucose da bi 1én men chuyén sang dang
khac.

3.2. Ham Iwong glucose co trong vo kho cua qua ca phé

Viéc xac dinh ham lwgng cta glucose c6 trong vo qua ca phé dugc tién hanh bang phwong
phép chiét trong moi triedrng nwére. DE xac dinh ham lwong glucose c6 trong vo kho cia qua
ca phé, ching dwoc chiét trong nwéc va khao thoi gian chiét. Két qua xac dinh ham lwgng
glucose déi véi vo kho ctia qua ca phé dwoc chi ra trong bang 3.

Bdng 3. Ham lwong glucose chiét bang nwéc theo thoi gian

Thoi gian (gid) 2 4 6 8 12 24

Cglucose (8/1 8) 0,011 0,021 0,032 0,032 0,042 0,011

Két qua cho thay, viéc chiét glucose tlr vo qua ca phé kho thap hon so véi vo ca phé twoi.
Nguyén nhin c6 thé dworc giai thich 1a do trong qua trinh lam kho vé ca phé, mot mat, glucose
bi chuyén hod mot phan thanh cic hop chat khac, mat khac, cac thanh phian hitu co bao pha
xung quanh phan t glucose nén né khéng dwoc giai phong vao trong nwéc.

3.3. Thity phén vé qud ca phé bang dung dich HSO,
K&t qua cua viéc nghién ctru qua trinh thuy phan vé qua ca phé khé bang H,S04 dé tao thanh
glucose dworc chi ra trong bang 4.
Bdng 4. Ham lwong glucose(qg)/1g mdu dworc tao thanh khi thily phdn vé kho ca phé bang
H;504

Ham lwong glucose thu dwoc theo thai gian thity phan (gio)

T°C  Cuzs04 (%)

2 4 6 8 10
0,5 0,063 0,058 0,081 0,081 0,072 0,0675
1 0,063 0,063 0,081 0,085 0,0675 0,063
109 1,5 0,063 0,0675 0,085 0,085 0,0765 0,063
2 0,063 0,0765 0,0945 0,085 0,09 0,081
2 0,063 0,1305 0,153 0,157 0,153 0,144
3 0,063 0,1395 0,1665 0,144 0,1395 0,126
120 4 0,063 0,153 0,1845 0,171 0,1665 0,153
5 0,063 0,157 0,1845 0,1665 0,162 0,157

Két qua nghién ctru qua trinh thily phan vo kho ctia qua ca phé bang H2SO4 chi ra rang, khi
thay do6i nong do acid, nhiét d6 va thoi gian thuy phan, ham lwgng cia glucose thu dworc thay
d6i. Tuy nhién, so véi cung diéu kién thuy phan vo qua ca phé twoi, ham lwong glucose thu
dwoc thdp hon, diéu dé cho thiy hiéu qua thuy phan vé khé kém hon. Nguyén nhan c6 thé
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do khi bi mat nwéc, mot lwong dwong cling bi mét di theo nwérc, mat khac, khi bi mét nuwér,
cac thanh phan hitu co kho bi thuy phéin trong moi tredng acid dé tao thanh glucose hon.

Khi ning nhiét do thuy phan 1én 120°C, hiéu qua thu dwoc cao hon ro rét, gia tri Ién nhit thu
dwoc & thoi gian thuy phan la 6 gio, cao hon so véi viéc thuy phan vo qua twoi (0,144g/g).
Két qua khao sat ciing cho thay, & nong d6 cua ion H* cao, qua trinh bé gy mach carbon cia
cellulose dé tao thanh cac hop chit dwong cho hiéu qua cao hon. Khing dinh rang, véi sw co
mat clia ion H*, cac phan tit c6 cAu truc dé bi tAn cdng cia cellulose con nhiéu cling véi mot
s6 loai dwong c6 trong vo qua ca phé, vi vy no bi H+ chuyén hoa thanh glucose, b&i vy ham
lwong glucose tang. Khi kéo dai thoi gian thuy phan, lwgong dwong va nhirng phan tir cellulose
dé bi thiy phan da hét, dong thoi dwong glucose dwoc sinh ra ciing tiép tuc bi thuy phan
thanh cac hop chat hitu co khac nhw rwou, acid... qua d6 1am giam ham lwong glucose trong
dung dich (Adams and Stiefel 1998, Veziroglu 2001, Hallenbeck and Benemann 2002,
Vymazal and Kropfelova 2008).

Dura trén két qua khao sat cac diéu kién khac nhau cho thay, thiy phin vé kho cia qua ca phé
bang acid H2S04, nhiét do 120°C, thoi gian thily phan 1a 4h cho ham lwong glucose tao thanh
cao nhat, dat 0,1845 g glucose/g mau.

3.4. Thiy phdn va Ién men dbng thoii vé qud ca phé tao thanh ethanol
3.4.1. Khdo sat ham lwong men Saccharomyces cerevisiae

Dwa vao két qua thuc nghiém, tim ra dwoc diéu kién thiy phan tét nhat & 120°C, noéng do acid
14 5% v&i thoi gian thiy phan trong 4 gio. Tién hanh thiy phan va 1én men déng thoi dé
chuyén doi hét lwgng glucose dé tao ra lwgng ethanol 16n nhat. D€ khao sat ham lwgng
Saccharomyces cerevisiae dwgc st dung cho qua trinh 1én men glucose dwoc tao ra tir vo qua
ca phé thdng qua qua trinh thuy phan dé tao thanh ethanol, qua trinh dwoc tién hanh trong
diéu kién: thoi gian 1én men 13 48 gid, lwong vo qua ca phé khé 1a 250 g, thay d6i ham lwgng
men Saccharomyces cerevisiae theo cc ti 1é khac nhau. San phéin sau khi thuy phin 1én men
dwoc chung cit & phan doan 78°C, sau d6 dwoc chwng cat lai dé thu dugc ethanol 96°C. Két
qua nghién ctru thu dworc chira & bang 5.

Bdng 5. Anh huéng ciia ham lwong men Saccharomyces cerevisiae dén ham lwong ethanol

Ham lwong men (%) 1 2 2.5 3 3.5 4

C.HsO0H (g) 5 6 6,5 9 93 8

K&t qua chi ra rang, khi ting lwong men Saccharomyces cerevisiae tir 1 dén 3,5% thi lwong
ethanol dwoc tao thanh tang, gia tri cao nhit cia né dat 9,3g C2H50H & ham lwong men 3,5%.
Tuy nhién, khi ting lwong men Saccharomyces cerevisiae dén 4% ham lwong ethanol giam
xudng chi con 8 g. Piéu nay cd thé 1a do khi lwong men Saccharomyces cerevisiae trong mau
tang, nAm men Saccharomyces cerevisiae sé str dung glucose tao thanh trong qua trinh thuy
phan dé ting sinh khdi, bdi vy, lwgng glucose giam lam cho lwgng ethanol sinh ra sé giam
theo.

3.4.2. Khdo sdt thoi gian 1én men

Thoi gian 1én men anh hwdéng 16n dén hiéu qua ctia qua trinh chuyén hoa glucose thanh
ethanol, b&i vay cén tién hanh khéo sat thoi gian 16n men sao cho pht hgp. Nghién ctru thoi
gian 1én men sau khi thuy phan 250 g miu khoé bang H2S04 5%, & nhiét do thuy phan 120°C
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thoi gian thuy phan 4 gid, sau d6 mau dwoc thém vao véi 8,75 g men. Sau khi tién hanh 1én
men san phdm dwoc chwng cat & phan doan 78°C, két qua ctia qua trinh khio sat dwgc chira
&' bang 6.

Bdng 6. Anh huréng ctia thoi gian 16n men dén ham lwong ethanol

Thei gian 1én men (ngay) 0,5 1 2 3 4 5 15 16
C2HsO0H (g) 3,5 4 93 95 12 15 19 29

K&t qua chi ra rang, khi thoi gian 1én men ting dan tir 0 ngdy dén 16 ngay 1én men, ham luwong
ethanol dworc tao thanh tang I1én, gia tri cia né dat cao nhatla 29 g & thoi gian 1én menla 16
ngay. Nguyén nhan khi kéo dai thoi gian 1én men, ham lwong ethanol ting 1a do, trong diéu
kién nay qua trinh thuy phan dé tao dwong glucose ting, bén canh do, hiéu qua chuyén hoa
glucose thanh ethanol cao hon, 1am cho noéng do ctia ethanol tang.

Két qua tinh toan cho thiy, cr 1 tin vo qua ca phé kho co thé thu hoi dwgc 116 kg ethanol
twong ng hiéu suit 11,6%.

4. Kétluian

Két qua nghién ctru chi ra tiém nang st dung nguon phé thai néng nghiép, vo qua ca phé, dé
san xut ethanol bang cong nghé hoa hoc, stt dung acid H,SO4 dé thuy phan vo qua ca phé
thanh glucose, dong thoi stir dung men Saccharomyces cerevisiae dé 1én men glucose thanh
ethanol, mot méat né tao ra nguon nang lwong sach hoac dé udéng co con, cé gia tri kinh té, mat
khac c6 thé xit ly dwoc rac thai ndng nghiép gdp phan bao vé moi treong.

Loi cam on
Nhoém tac gia xin chan thanh cdm on Vién cong nghé sinh hoc - Vién cong nghé Méi treong
Vién han 1am Khoa hoc va Cong nghé Viét Nam; Trung tam xit Iy moi truedng - Vién Khoa hoc

Ky thuit Quan su; B6 mon Hoa - Khoa Khoa hoc co ban - Trwdong Pai hoc Mo - Dia chit da
tao diéu kién, giip d& trong qua trinh nghién ctu.
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Research and Development of Phytochemical
Biopesticides from Cassia species growing in Vietham

Le Dang Quang
Trung tdm NCTK cdc hoat chdt Sinh hoc, Vién Héa hoc Cong nghiép Viét Nam

Email: ledangquang2011@gmail.com

TOM TAT

Phytopathogenic fungi and bacteria are the most harmful microbial agents that cause serious
plant disease and damages leading to losses in agriculture and forests. Synthetic pesticides have
been used for a long time to control plant diseases; however the heavy application of such chemicals
has caused the development of resistance in the pathogens, environmental pollution and significant
adverse effects on human health through residual pesticides present in the food. This has led
scientists to develop environmentally biopesticides such are botanical fungicides and bactericides
to replace a proportion of the toxic synthetic pesticides in agriculture. In recent our studies,
methanol extracts of the leaves of Cassia alata and C. angustifolia were found to be active against
various phytopathogenic fungi and bacteria. The antimicrobial activity of plant extracts and
isolated compounds was evaluated by in vitro and in vivo bioassays against phytoapthogenic fungi
and bacterial. The active methanol extracts were successively partitioned with organic solvents
such n-hexane, ethyl acetate and butanol to yield organic layers. Among of the resulting organic
layers, n-hexane and ethyl acetate layers of the two plants displayed effective inhibition against
various filamentous fungal and bacterial growth. Through bioassay guided isolation, 1,8 dihydroxy
anthraquinones and their derivatives were isolated from those bioactive layers using silica gel,
reverse phase and sephadex LH20 column chromatography. The chemical structures of isolates
were determined by analyzing NMR and MS data and comparison with those in the previous
reported literatures. Physcion, chrysophanol, rhein, aloe-emodin and emodin were isolated as the
main components in Calata and Cangustifolia. Physcion and chrysophanol were strongly
suppressed plant fungal diseases caused by Puccinia recondite and Blumeria graminis event at low
concentrations from 300 to 500 ppm, while the other anthraquinones did not cause any effects on
the diseases. As for inhibition against plant bacterial growth, rhein, aloe-emodin and emodin were
found to be very active against Acidovorax avenae subsp. cattlyae, Xanthomonas spp and Ralstonia
solanacearum. Our results suggested a promising application of the plant extracts and
anthraquinones as biopesticides for controlling plant diseases caused by fungal and bacterial
pathogens.

Tir khéa: Cassia alata; Cassia agustifolia; Anthraquinoine; Biopesticide.
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Tap chi Nghién ctru Khoa hoc va Cong nghé quan s, 4/2018.

Anh hwéng ciia chat rin lo livng dén kha ning tai st
dung nwo'c thai tir qua trinh mai da trong san xuat
da nhan tao

Coéng Tién Diing”, Pong Quang Thirc?, Phrong Thao?

1 Khoa Khoa hoc co bdn, Trwong dai hoc M6 - Dia chdt;
2 Khoa Héa hoc, Trwong dai hoc Khoa hoc tw nhién, PHQGHN;

* Email: congtiendung@humg.edu.vn

TOM TAT

Trong sdn xudt dd 6p ldt nhdn tao, lwong nwéc thdi cé chika chdt rdn lo lirng duwoc thdi ra
trong cdc qud trinh mai la rdt lon. Nwéc thdi tir cdc qud trinh mai nay dd dwoc nghién civru xiv
Iy bang phwrong phdp keo tu dung PAC/PAA nhdm tdi st dung lai trong qud trinh mai. Két qud
nghién ciru cho thdy ham luong cting nhw phén b kich thwdc hat chdt rdn lo Iirg trong nwéc
thdi dnh hwéng Ién dén khd ndng tdi st dung nwoce sau xir ly. Sau 30 phit xik ly nwéc thdi véi
ty Ié PAC:PAA = 100:1,5 (mg/I) thi nworc thdi cdc giai dogn mai bong véi ham lwong TSS < 7800
mg/I cé thé dwoc tdi str dung lam nwéc tudn hoan khi 100% chdt ran lo liing c6 kich thudéc <
45 um.

Twr Khoéa: Téi st dung nwére thai; Mai bong bé mét; TSS.
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Tap chi Nghién ctru Khoa hoc va Cong nghé quan sy, 4/2018.

Tong hop va nghién ctiru anh hwéng ciia pha phu tror
xuc tac ZSM-5 trén nén bentonit Thuin Hai dén do
chuyén héa ctia phan &ng cracking can dau Bach Ho
Vii Thi Minh Hong", Pham Tién Diing

Khoa Khoa hoc co bdn, Trwong Pai hoc M6 - Dia chdt;

* Email: vuthiminhhong @humg.edu.vn

TOM TAT

Zeolit ZSM-5 dd dworc téng hop thanh céng bdng phwong phdp thiy nhiét, két hop giira tao
mam gel, gia héa gel va két tinh trong & nhiét dj 190°C khéng st dung chdt tao mam hay
template. Dwéi diéu kién thiy nhiét va thanh phdn gel dd tinh todn dwoc cdc gel chuyén thanh
nhdn (mdm) la cdc pha zeolit gid bén, sau dé nhdn nay Ién thanh tinh thé zeolit ZSM-5 hodn
chinh sau qud trinh lam gia va két tinh. Bang cdc phwong phdp héa ly hién dai, zeolit ZSM-5
téng hop dwoc cho thdy cwong do axit cao twong dwong véi zeolit dwoc tong hop bdng
phwong phdp truyén théng. Zeolit HY va HZSM-5 véi lwong 20% (theo khéi lwong) phti 1én
trén nén bentonit bién tinh (80%) tao thanh hé xiic tdc hop phdn HY + HZSM-5/ bentonit bién
tinh véi hoat tinh cao hon so véi mau khéng cé HZSM-5 trong phdn trng cracking cdn ddu
Bach Hé trén hé MAT (d6 chuyén héa 63.59 so véi 59.41 %) . Trong d6, cdc san phdm la khi
dét, khi héa Iéng va xdng cé hiéu sudt cao hon nhiéu so véi mdu zeolit HY/bentonit bién tinh.
Diéu dé chitng té zeolit ZSM-5 véi cudong do axit cao dd thé hién vai tro phu tro xic tdc khi
tham gia cracking sdu cat mach hidrocacbon ngdan hon.

Twr Khéa: Pha phu tro xdc tic; Pha nén; Bentonit bién tinh; HY/bentonit bién tinh; HY +
HZSM-5/ bentonit; Cracking cin dau.
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Ky yéu Hoi nghi CBES2-2018

Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan s, 4/2018.

Nghién ctru ly thuyét ciu tric va do bén caa cluster
germani pha tap mangan & dang trung hoa, cation
va anion, Ge,Mn-/%/+ (n=1-10)

Nguyén Dirc Minh'2, 'ng Thi Ly3, Nguyén Tién Trung, Dwong Tuin
Quang?, Vii Thi Ngan3*

1 Khoa Khoa hoc Tw nhién, Trwong Pai hoc Qudng Binh;
2 Khoa Héa hoc, Trwdong Pai hoc Sw pham Hué;
3Khoa Hoa hoc, Trwong Pai hoc Quy Nhon;

* Email: vuthingan@gnu.edu.vn

TOM TAT

Cdu tric va do bén cua cluster germani pha tap mangan & trang thdi trung hoa, cation va
anion, Ge,Mn+%+, da dwoc nghién ciru bdng phwong phdp phiém ham mdt dé B3P86 két hop
véi b ham co s& 6-311+G(d). Két qud cho thdy cdu triic 16ng bdt ddu hinh thanh khi n=10 déi
voi cluster trung hoa va anion nhung chwa xdy ra voi cluster cation. Cluster pha tap cé it hon
4 nguyén tir Ge c6 cdu triic va dé bén twong tw nhau & cd ba trang thdi dién tich. Cluster cé
kich thwéc trung binh (n=4-9) c6 cdu triic khdc nhau nhiéu hon va do bén gidm dan tir dang
anion dén cation va dén trung hoa. Ddc biét nghién ciru nay chi ra rdng cdc cluster cé cdu tric
hé déu wu tién trang thdi spin cao & cd 3 trang thdi dién tich, két ludn nay hoan toan khdc biét
vdi cdc nghién ctru trude ddy vé cluster trung hoa Ge,Mn, nén chiing téi cho rdng cluster Ge,Mn
kich thwéc nhé va trung binh rdt cé tiém ndng tao thanh vt liéu tir. Phén tich cdc thong s vé
bién thién ndng lwong bdc hai cho thdy cluster GesMn%+* va GesMn- bén hon cdc kich thuéc
khdc cung ddy nén khd ndng sé tim thdy nhiéu hon trong thuwc nghiém.

Tir khéa: Hoa hoc tinh toan; B3P86; Cluster germanipha tap mangan; Cluster anion; Cluster
cation.
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Ky yéu Héi nghi Gdan két khoa hoc co bdn véi khoa hoc trdi ddt (CBES2-2018)

Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan sy, 4/2018.

Cac hop chat lignan va flavone glycoside tir cay ca
gai leo (Solanum procumbens Lour.) & Viét Nam
Trwong Thi Thu Hién?, Nguyén Thi Thu Hién2*, D6 Thanh Tuin3, Nguyén
Phan Hang3, Nguyén B4 Hung!

1 Hocvién Qudn Y;
2 Khoa Khoa hoc co bdn, Trwdong Dai hoc M6 - Dia chdt;
3 Trwong Dai hoc Y Dwoc Thdi Binh;

* Email: hien.bomonhoa@gmail.com

TOM TAT

Béng cdc phirong phdp scc ki khac nhau, ba hop chdt glycoside 1a (-)-lyoniresinol-3a--D-
glucopyranoside (1), isorhamnetin-3-O-5-D-glucopyranoside (2) va quecertin-3-O-4-D-
glucopyranoside (3) da dwoc phan ldp tir dich chiér meéc cia cay ca gai leo (Solanum
procumbens Lour.). Cau tric hda hoc ciia cdc hop chat phan ldp duoc xdc dinh bang phuong
phap pho cong hurong tir hat nhan két hop dong thoi so sanh véi dit liéu phé ciia cae hop chat da
cong bé trude day. Pady la lan ddu tién ba hop chdt nay duwoc thong bao, phan ldp tir cay ca gai
leo.

Twr khéa: Solanum procumbens; Flavonoid; Lignan.
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Ky yéu Hoi nghi CBES2-2018

Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan s, 4/2018.

Nghién ciru ché tao va danh gia do bén lao hoa vat
liéu cao su blend CIIR/NR

Nguyén Ngoc Son'*, V6 Hoang Phwong?, Nguyén Dinh Dwong?, Nguyén
Thi Hwrong?

1 Hoc vién Ky thudt quan su;
2 Vién Héa hoc-Vdt liéu, Vién Khoa hoc va cong nghé qudn su;

* Email: sonorgc88@gmail.com

TOM TAT

Cao su blend trén co s& clorobutyl (CIIR) va cao su thién nhién (NR) dd dwoc nghién ctru st
dung réng rdi, ddc biét trong cdc tng dung yéu cdu vé dj kin, khd ndng chéng thdm khi, dm.
Bai bdo nay trinh bay két qud nghién cteu ché tao vt liéu cao su blend CIIR/NR dwoc stv dung
cho muc dich lam kin cho cdc thiét bi mdy méc lam viéc trong diéu kién khi hdu bién ddo. D€
ddnh gid khd ndng lam viéc trong diéu kién nay, chiing téi stv dung phwong phdp gia téc ldo
héa trong méi trworng nwéc bién (dung dich NaCl 3,5%), gia téc ldo héa nhiét va gia téc ldo
héa thoi tiét trong ti ldo hda thoi tiét, qua dé ddanh gid sw suy gidm tinh chdt co' ly va lwa chon
thanh phdn phtt hop. Két qud nghién cteu cho thdy hé blend CIIR/NR ty 1é 80/20, str dung hé
Iwvu héa Zn0/S, hé xiic tién két hop TMTD/MBTS va tdng cwong phu gia chéng ldo héa 2-
mercaptobenzimidazol (MMBI) cho tinh ndng co ly tot, bén trong diéu kién thtr nghiém.

T khoa: Cao su blend; L&o hda cao su; Clorobutyl cao su.
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Ky yéu Héi nghi Gdan két khoa hoc co bdn véi khoa hoc trdi ddt (CBES2-2018)

Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan sy, 4/2018.

Cac dac trung héa ly cia mang hydroxyapatit pha
tap bac trén nén thép khong gi 316L

V6 Thi Hanh'2*, D6 Thi Hait, Lé Thi Phwong Thao!, Pham Thi Nim3 Dinh
Thi Mai Thanh#

1Khoa Khoa hoc co bdn, Truong Pai hoc M6 - Pia Chdt;

2Hoc vién Khoa hoc va Céng nghé, Vién Han ldm Khoa hoc va Céng nghé Viét Nam;

3Vién Ky thudt nhiét déi, Vién Han ldm Khoa hoc va Céng nghé Viét Nam;

+Trwong Dai hoc Khoa hoc va Céng nghé Ha N¢i, Vién Han Idm Khoa hoc va Céng nghé Viét
Nam;

* Email: vothihanh2512 @gmail.com

TOM TAT

Mang hydroxyapatit pha tap bac (AgHAp) dworc téng hop bdng phuwrong phdp trao déi ion gitta
mang hydroxyapatit (HAp) véi dung dich AgNOs 0,001 M. Két qud phdn tich hinh thdi hoc, cdu
triic pha va thanh phdn pha cho thdy mang AgHAp c¢6 cdu triic tinh thé hinh phién, don pha va
cé ti lé nguyén tir Ag/Ca = 0,006 va (Ag+Ca) /P = 1,545. Mang AgHAp cé khd ndng khdng khudn
cao doi véi 3 chiing khudn P.aerugimosa, E.faecalis, E.coli va ndm C.albicans véi viing trc ché
twong trng dat 3, 2, 1 va 7 mm.

Tir khéa: Thép khong gi 3161; Mang hydroxyapatite; Mang hydroxyapatite pha tap bac.
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Ky yéu Hoi nghi CBES2-2018

Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan sw, 4/2018.

Nghién ciru Khao sat va dinh hwong ché tao dung
dich bao quan thé hé méi cho vii khi trang bi ky
thuat

Nguyén Thi Hvong®, Vo Hoang Phwong, Nguyén Viét Hung, Nguyén Dinh
Dwong, Nguyén Ngoc Son, Pham Tu4n Anh

Vién Hoa hoc - Vat liéu, Vién Khoa hoc va Céng nghé quadn su;

* Email: nguyenhuong0916@gmail.com

TOM TAT

Thanh phdn dung dich bdo qudn ctia Trung Qudc, trng dung bdo qudn vii khi trang bi dwoc
nghién citu bdng cdc phwong phdp phan tich céng cu va cdc phwong phdp phdn tich héa hoc.
Két qud nghién cttu dd xdc dinh dung dich nay dworc ché tao trén co s¢ ddu thuwc vdt bién tinh
va ddu sulfonat bari (20 % vé khéi lwong) trong 80 % cuia xdng dung méi. Tir két qud nghién
ctr thu dwrorc dd dé xudt quy trinh ché tao dung dich, qua dé nhdm gép phdn ché'tao cdc vt liéu
ttng dung trong bdo qudn VKTBKT ctia qudn doi.

Tir khéa: Dau thuwce vat; Dau sulfonat; Phan tich vat liéu.
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Ky yéu Héi nghi Gdan két khoa hoc co bdn véi khoa hoc trdi ddt (CBES2-2018)

Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan sy, 4/2018.

Nghién ctru ché tao vit liéu nano bac/da ong ng
dung cho xir ly vi khuan trong nwoérc

Nguyén Viét Hung!, Cong Tién Diing!, Nguyén Hoang Nam?*, Nguyén
Manh Hal

1 Khoa Khoa hoc co bdn, Truwong dai hoc M6 - Dia chdt;
2 Khoa Méi trwong, Trwdng dai hoc M6 - Pia chdt ;

* Email: nguyenhoangnam@humg.edu.vn

TOM TAT

Vat liéu nano bac/dd ong dwoc diéu ché bdng phwong phdp phti nano bac (thu dwoc bang
phwong phdp phwong phdp polyol véi tdc nhdn khir glucozo trong méi trwong kiém tir chdt
ddu AgNO0;3) Ién dd ong. Hat bac c6 kich thwéc nano (12 - 26 nm) dd bdm dinh tét trén dd ong.
Vat liéu nano bac/dd ong cé khd ndng tiéu diét tét vi khudn trong nwérc, ddc biét la E.coli va
Colifom. Hiéu sudt xt Ii E.Coli & néng dé 1,7.105 MPN/100 mL va Colifom & néng dé khodng
2,6.105 MPN/100 mL dat 100% sau 30 phtit.

Tiwr khoa: P4 ong; Nano Ag; Vi khuin; E.coli; Glucozo.
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Ky yéu Hoi nghi CBES2-2018

Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan s, 4/2018.

Nghién ciru diéu ché etanol tir vo qua
ca phé - Robusta & tinh LAm Pong Viét Nam bang
phwong phap sinh hoc

Nguyén Hoang Nam!*, Cong Tién Diing?, Hoang Thi Chung?, Nguyén Viét
Hung?, Nguyén Manh Ha?2

1 Khoa Méi trwong, Trwrong dai hoc M6 - Dia chdt;
2 Khoa Khoa hoc co bdn, Truwdng dai hoc M6 - Pia chdt;

* Email: nguyenhoangnam@humg.edu.vn

TOM TAT

Bai bdo dwa ra két qud ctia viéc str dung enzym xenlulaza dé 1én men thily phdn vé qud ca phé
tao thanh glucozo véi ham lwong 2,5 mL/250 g vo khé trong mdéi trwong pH = 4, thoi gian 4
gicr & 400C. Sau khi thily phdn, 1én men sdn phdm bang ndm men Saccharomyces cerevisiae véi
ham lwong 3,5 % trong thoi gian 15 ngay dé chuyén héa glucozo thanh etanol, chung cdt
etanol thu dwoc véi hiéu qud 3,84 %. Két qud nghién civu thu dwoc cho thdy tiém ndng I6n clia
viéc sdn xudt etanol tir vé qud ca phé bdang céng nghé sinh hoc.

Tir khéa: Vé qua ca phé; Enzym xenlulaza; Etanol; Saccharomyces cerevisiae.
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Ky yéu Héi nghi Gdan két khoa hoc co bdn véi khoa hoc trdi ddt (CBES2-2018)

Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan sy, 4/2018.

Nghién ciru kha nang xir Iy Cu2+trong nwé'c bang hat
hap phu hydroxyapatit

Lé Thi Duyén'*, L& Thi Phwong Thaol, P6 Thi Hail, V6 Thi Hanhl, Cong
Tién Diing?, Pham Thi Nim2, Nguyén Thi Thom?, Cao Thi Hong?, Nguyén
Thu Phwong?, Lé Thi Sau3, Cao Thuy Linh4, Dinh Thi Mai Thanh>¢

1Khoa Khoa hoc co bdn, Truong Pai hoc M6 - Pia chdt;

2Vién Ky thudt nhiét déi, Vién Han ldm Khoa hoc va Céng nghé Viét Nam;

3 Trwong Pai hoc Quy Nhon;

+Trwong Pai hoc Tai nguyén Méi trwong Ha Noi;

5 Trwong Pai hoc Khoa hoc va Céng nghé, Vién Han Idm Khoa hoc va Céng nghé Viét Nam;
6 Hoc Vién Khoa hoc va Cong nghé, Vién Han Idm Khoa hoc va Céng nghé Viét Nam;

* Email: leduyen231276@gmail.com

TOM TAT

Hat hdp phu hydroxyapatit (hat HAp) dwoc ché'tao tir bot hydroxyapatit tong hop va phu gia
polyvinyl ancol bing phwong phdp thiéu két, c6 kich thwéc trung binh (2x10) mm sir dung dé
xtt Iy ion Cu?* trong nwéc. Anh hwéng ctia mot sé yéu t6 dén dung lwong va hiéu sudt hdp phu
Cu?+ dd dwoc nghién cteu. Hiéu sudt va dung lwong hdp phu Cu?+ dat 83,70 % va 2,79 mg/g &
diéu kién: khoi lwong hat HAp 6 g/L, ndng dé ion Cu?+ ban ddu 20 mg/L, pH 5,3, thoi gian tiép
xtic 50 phut & 30 °C.

Tiwr Khéa: Hat hydroxyapatit; Hip phu; Xt ly Cu?+.
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Ky yéu Hoi nghi CBES2-2018

Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan sy, 4/2018.

Nghién ciru xir ly bé mit s¢ri cacbon Culon-500 bang
axit nitric

Pao Thé Nam!, Lé Thi Hai Anh?, Vii Minh Thanh'*, Poan Tuin Anh?,
Nguyén Trung Diing?, Nguyén Van Tién3, Vi Ngoc Duy*, Nguyén Tuin
Hong®, Nguyén Van Thaos

1Vién Hoa hoc - Vit liéu, Vién Khoa hoc va Céng nghé qudn su;

2 Khoa Hod Iy ky thudt, Hoc Vién ky thudt Quan su;

3 Vién Cong nghé xa hiém, Vién Ndng lwong nguyén tir Viét Nam;

4 Khoa Hod hoc, Trudong Dai hoc Khoa hoc Tw nhién, Dai hoc Quéc gia Ha Noi;

5 Trung tdm Phdt trién Cong nghé cao, Vién Han ldm Khoa hoc va Cong nghé Viét Nam;

* Email: vmthanh222 @yahoo.com

TOM TAT

Trong nghién cttu nay tdp trung ddnh gid dnh hudéng ctia thoi gian xik ly bdng tdc nhdn axit
HNO:; ddc dén tinh chdt bé mdt va sw lién két ctia soi cacbon (CFs) véi nhwa nén phenolic (PF)
trong vt liéu compozit. Sy thay doi trén cdu tric bé mdt soi cacbon va compozit dwoc khdo
sdt bang phé hdng ngoai bién déi déu Fourier (F-IR) va phwong phdp chup dnh hién vi dién ti
phdt xa trworng két hop tdn sdc ndng lwong tia X (SEM-EDS). Két qud phd F-IR cho thdy cé sw
hinh thanh ctia cdc nhém cacboxyl trén bé mdt soi cacbon, ham lwong oxy cling tdang sau khi
xtt Iy. Anh SEM ciing cho thdy soi cacbon sau bién tinh bdng axit c6 sw cdi thién dé nhdm, gitip
lam tdng sw lién két giira soi va nhwa nén. Do dé cé thé két ludn rdang phuong phdp xir Iy soi
cacbon bdng axit HNO3 hiéu qud trong viéc chirc héa bé mdt soi, lam tdng ddng ké khd ndng
bdm dinh gitra sgi cacbon véi nhwa nén phenolic, tir dé tang khd ndng gia cwong cho vdt liéu
compozit.

Tiwr Khéa: Xir Iy bé mit; Soi cacbon; Tinh chit bé mat; Compozit.
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Ky yéu Héi nghi Gdan két khoa hoc co bdn véi khoa hoc trdi ddt (CBES2-2018)

Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan sy, 4/2018.

Cac hop chat ecdysteroid va triterpenoid tir 1a loai
man Kinh (Vitex trifolia L.)

Nguyén Thi Kim Thoal”, Vii Kim Thu!, Ninh Khic Ban2, D6 Thi Trang?,
Phan Van Kiém?

1 Khoa Khoa hoc co bdn, Trwong Pai hoc M6 - Pia chdt;
2 Vién Héa sinh bién, Vién Han ldm Khoa hoc va Céng nghé Viét Nam;

* Email: thoanguyenmdc@gmail.com

TOM TAT

Bdng cdc phwong phdp sdc ky két hop, mot hop chdt ecdysteroid, rubrosterone (1) va hai hop
chdt triterpenoid, euscaphic acid (2) va tormentic acid (3) dd dwoc phdn Idp tir dich chiét
methanol ctia Id loai man kinh (Vitex trifolia L.). Cdu tric ctia cdc hop chdt nay dwoc xdc dinh
bdng phwong phdp phé cong huéng tir hat nhdn NMR ciing nhw két hop so sdnh véi cdc hop
chdt tham khdo. Hop chdt 1 ldn ddu tién dworc tim thdy & chi Vitex.

Tir khéa: Vitex trifolia; Ecdysteroid; Triterpenoid; Ursane.
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Ky yéu Hoi nghi CBES2-2018

Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan s, 4/2018.

S&r dung quang perlite lam vat liéu hiap phu cho qua
trinh xir ly 6 nhiém Pb?2+ trong nwéc

Pham XuAn Nuil*, Dinh Xuin Hoang!, Nguyén Khic Giang?, Pham Thi
Van Anh?, T6 Xuan Ban?

1 Khoa Ddu khi, Truong Dai hoc M6 - Dia chdt;
2 Khoa Khoa hoc va Ky thudt dia chdt, Truong Dai hoc M6 - Dia chdt;

* Email : phamxuannui@gmail.com

TOM TAT

Perlite la khodng tw nhién dd dwoc xtt ly & cdc nhiét do nung khdc nhau. Viéc khdo sdt hinh
thdi, cdu triic ctia mdu vat liéu Perlite dwoc thuc hién bing cdc phwong phdp nhiéu xa tia X
(XRD), phé hong ngoai (FT-IR), hién vi dién tir quét (SEM), va ding nhiét hdp phu-gidi hdp phu
N theo BET. Nghién cttu nay bwéc ddu tién hanh khdo sdt qud trinh hdp phu ion Pb?* trong
nwéc thdi cong nghiép trén mdu vat liéu Perlite. Khd ndng hdp phu Pb?+ dwoc khdo sdt véi sw
thay déi pH, thoi gian va trén cdc mdu perlite dwoc nung & cdc nhiét do khdc nhau. Két qud
thu dworc cho thdy, qud trinh hdp phu t6i wu & pH = 7, thoi gian hdp phu 120 phiit. Nghién cteu
nay cho thdy qud trinh hdp phu Pb?+ trén vit liéu Perlite bién tinh hoan toan cé tinh khd thi.

Tiwr Khéa: Perlite; Ion Pb2+; Perlite din né; Hap phu.
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Ky yéu Héi nghi Gdan két khoa hoc co bdn véi khoa hoc trdi ddt (CBES2-2018)

Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan sy, 4/2018.

Nghién cliru qua trinh trao do6i ion giita mang
hydroxyapatit va dung dich bac nitrat

Do Thi Hail*, Vo Thi Hanh'2, L& Thi Duyén?, Pham Thi Ndms3, Dinh Thi
Mai Thanh*

1Khoa Khoa hoc co bdn, Truong Pai hoc M6 - Pia Chdt;

2Hoc vién Khoa hoc va céng nghé, Vién Han ldm Khoa hoc va Cong nghé Viét Nam;

3Vién Ky thudt nhiét déi, Vién Han ldm Khoa hoc va Céng nghé Viét Nam;

+Trwong DH Khoa hoc va Céng nghé Ha No¢i, Vién Han ldm Khoa hoc va Céng nghé Viét Nam;

* Email: thanhvktnd@yahoo.com

TOM TAT

béng hoc va cdc yéu té dnh hwédng dén qud trinh trao doi ion gitta mang hydroxyapatit va
dung dich bac nitrat nhw ndng dé ban ddu ctia bac nitrat va thoi gian tiép xiic dd dwoc nghién
cttu. V&i ndéng dé ban diau AgNO3 0,001 M, qud trinh trao déi ion dat téi xu huéng cdn bdng
sau thoi gian 10 phiit. Péng hoc ctia qud trinh trao doi ion tudn theo phwong trinh déng hoc
gid bdc 2 véi hdng s6 téc dé phdn tng la 1,418 g/mmol.phuit.

Tiwr khoa: Trao ddi ion; Hydroxyapatit; Mang hydroxyapatite pha tap bac.
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Ky yéu Hoi nghi CBES2-2018

Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan s, 4/2018.

Nghién ciru anh hwdéng ciia thanh phan phdi liéu
dén cau tric va tinh chat caa phoi ban dau vat liéu
compozit cacbon - cacbon

Vi Minh Thanh!*, Pham Tudn Anh!2, Pao Héng Bach?, Tran Thi Thu
Trang3, Vii Thu Thuys3, Lé Van Thu#, Céng Tién Diing5

1Vién Hoa hoc - Vat liéu, Vién Khoa hoc va Céng nghé qudn su;

2 Vién Khoa hoc va Ky thudt Vat liéu, Trwdong Dai hoc Bdch khoa Ha Néi ;

3 Trwong Dai hoc Khoa hoc, Pai hoc Thdi Nguyén;

4 Cuc trang cdp, B6 Céng an;

5 Khoa Khoa hoc co bdn; Trwong Pai hoc M6 - Dia chdt;

* Email: vmthanh222 @yahoo.com

TOM TAT

Phéi ban ddu vt liéu compozit cachon-cachon trén co s& vdi cacbon, bot nano graphit, nhwa
phenolfomandehit dang novolac dwgc ché'tao bang phwong phdp ép thiiy lwc cé gia nhiét. Tinh
chdt nhiét ctia nhwa nén phenolfomandehit dwoc khdo sdt bang phwong phdp phdn tich nhiét
trong lwong; ty trong biéu kién, dj x6p cia vt liéu dwoc xdc dinh bang phwong phdp cén thily
tinh; cdu triic cta vt liéu dwoc khdo sdt bang phuong phdp chup dnh SEM. Két qud cho thdy,
mdu vt liéu véi ham luwong nhwa nén 25 % c6 cdu triic ddng déu, nhwa nén va cét vdi cacbon
lién két chdt ché véi nhau; ty trong ciia mdu dat 1,737 g/cm3. Sau khi phdn hily nhiét mau vat
liéu véi ham lueong nhwa nén 25 % van giir nguyén dworc cdu triic, khéng xudt hién hién twong
tdch I6p gitea cdc I6p vdi; ty trong dat 1,654 g/cm3, d6 x0p kin thdp (13,318 %) va dé xbp hé
cao (13,658 %).

Tir khéa: Compozit cacbon-cacbon; Vai cacbon; Bot nano graphit; Nhwa phenolfomandehit.
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Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan sy, 4/2018.

Pic trwng nhiét dong hoc, ddong hoc qua trinh tong
hop nano silic tir trau

Nguyén Vin Thang, Nguyén Manh Twong, Nguyén Tran Hung*

Vién Héa hoc - Vit liéu, Vién Khoa hoc va Céng nghé qudn su;

* Email: nquyentranhung28@gmail.com

TOM TAT

Cdc théng s6 nhiét dong hoc, déng hoc ctia qud trinh nung trdu dwoc nghién civu xdc dinh bdng
ky thudt nhiét lwong vi sai quét DSC & cdc téc dd gia nhiét khdc nhau (3, 6, 9, 12, 15°C/phtit).
Cdc théng sé dong hoc nhw ndng lwong hoat hod E,, hdng s6 A trong phwong trinh Arenius
dwoc xdc dinh bdang cdc mé hinh Flynn - Wall- Ozawa va Kissinger. Ngoai ra, chiing toi cting
xdc dinh cdc diéu kién diéu ché hat nano silic tir trdu. Hat nano silic thu dworc tir qud trinh nung
trdu dworc xdc dinh cdu triic hinh thdi hoc bdng cdc thiét bi phdn tich cdu triic nhw kinh hién vi
dién tir quét (SEM), nhiéu xa tia X (XRD).

Twr khoéa: Héa Iy thuyét va héa ly, Nhiét dong hoc va dong hoc qua trinh nung triu, nano silic.
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Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan s, 4/2018.

Phin tich tinh chit mang pha ky nwéc cho Kinh
quang hoc str dung trong méi trirong bién dao

Cong Tién Diing!*, Vi Thi Hong Hué?, Vi Minh Thanh3, Nguyén Thi
Nhan3, Pao Thi Hong Van*, Lé Van Thu5

1 Khoa Khoa hoc co bdn, Trwong dai hoc M6 - Dia chdt;

2 Khoa Hod ly ky thudt, Hoc Vién ky thudt Qudn su;

3 Vién Hoéa hoc - Vat liéu, Vién Khoa hoc va Céng nghé qudn su;

4 Trworng Dai hoc Khoa hoc, Dai hoc Thdi Nguyén;

5 Cuc trang cdp, B4 Coéng an;

* Email: congtiendung@humg.edu.vn

TOM TAT

Bai bdo gidi thiéu két qud nghién cteu tinh chdt mang pht ky nwéc cho kinh quang hoc trén co
s& mang phu ctia hop chdt co silic tte polyetylhydrosiloxan (PEHS) va metyltriethoxysilan
(MTES) st dung xiic tdc kiém. Cdu tric bé mdt cia mang pht, géc thdm wét, khd ndng ngdn
cdn sw phdt trién ctia ndm méc va thir nghiém khd ndng chéng dn mon vt liéu kinh quang hoc
dwoc xdc dinh bang phwong phdp kinh hién vi dién tir quét (SEM), do géc tiép xiic quang hoc,
strc cdng bé mdt, nudi cdy ndm méc va thir nghiém mu mudi. Két qud nghién ctru cho thdy
mang pht ¢6 cdu tric ddng déu, khéng lam thay doi tinh ndng ki thudt ctia kinh quang hoc,
goc tiép xic cao hon 114,09 S ¢6 khd ndng ngdn cdn sw phdt trién ctia méc va chdng dn mon
hoi muéi gdy ra.

Tir khéa: Polyetylhydrosiloxan; Metyltriethoxysilan; Kinh quang hoc; Mang pht ky nwéc,
Hop chit cosilic.
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Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan sy, 4/2018.

Pic trung vat liéu graphen téng hop bang phwong
phap Khir nhiét, dinh hwdé'ng &wng dung lam siéu tu
dién

Nguyén Vian Khanh?!23, Pham Thi Nam!?, Nguyén Thi Thom?, Nguyén Thu
Phwong!, Pham Tién Diing?, Vii Anh Tuan®, Pinh Thi Mai Thanh36”
1Vién Ky thudt nhiét doi, Vién Han Idm Khoa hoc va Céng nghé Viét Nam;

2Khoa Céng nghé héa hoc, Trwong Pai hoc Céng nghiép Viét Tri;

3Hoc vién Khoa hoc va Céng nghé, Vién Han Idm Khoa hoc va Céng nghé Viét Nam;

4Khoa Khoa hoc co bdn, Trwdong Dai hoc M6 - Dia chdt;

5Vién Héa hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam;
6 Triwong Pai hoc Khoa hoc va Céng nghé Ha Noi, Vién Han ldm Khoa hoc va Céng nghé VN;

* Email: thanhvktnd@yahoo.com

TOM TAT

Vat liéu graphen (rGO dworc téng hop bdng phwong phdp khir nhiét tir graphen oxit (GO) trong
méi truwdong khi N tai 600°C véi thoi gian khir trong 1 gio. Cdc tinh chdt ctia vdt liéu rGO téng
hop dwoc xdc dinh béi cdc phwong phdp hién vi dién tr quét (SEM), phd hong ngoai (FTIR),
phd tdn xa ndng lwong tia X (EDX), nhiéu xa tia X (XRD) va phwong phdp hdp phu ddang nhiét
Nz. Ddc tinh dién ctia rGO dworc xdc dinh voi dung lwong riéng dat 65,8 F/g tai téc do quét thé
50mV/s.

Tir khéa: Graphen (rGO); Graphen oxit (GO); Siéu tu dién.
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lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan s, 4/2018.

Some factors affecting on the composition of CeO
and CuO in Ni-Ce02-CuO composite plating coating

Mai Van Phuoc’, Nguyen Duc Hung
Institute of Chemistry and Materials;

* Email: maivanphuoc bk@yahoo.com

TOM TAT

This paper shows some factors affecting the total content of CeO, and CuO particles in Ni-CeO2-
CuO composite plating coating by using electroplating method from nickel sulfate solution. The
total content of above regarded particles in the composite plating solution was changed from
2 to 16 g/L. Some other parameters such as cathode current density and stirring speed were
changed from 0.5 to 4 A/dm? and from 200 to 1000 rpm, respectively. Results obtained from
composition analysis and SEM images of the composite coating showed that the content and
distribution of particles on its surface reached the maximum value of 38.46 % under plating
bath condition at current density of 2 A/dmz, 8 g/L content of CeO; and CuO in the plating
solution, stirring speed of 600 rpm and plating time for 15 minutes.

Keywords: Nickel composite electroplating; CuO particles; CeO particles; CuO/CeO>
catalyst layer.
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Ky yéu Hoi nghi

lan thir hai

Mot s0 két qua nghién ciru méi trong mot s6 mo
hinh mé rong mé hinh chuan

DPang Van Soal”, Pao Thi Lé Thuy?, Bui Thi Ha Giang?, Nguyén Thi Hau3
1 Trwong Dai hoc Thu dé Ha Noi;

2 Khoa Vat Ii, Trwong Pai hoc Sw pham Ha Noi;

3 Khoa Khoa hoc co bdn, Trwdong Dai hoc M6 - Dia chdt;

* Email: dvsoa@daihocthudo.edu.vn

TOM TAT

Mo hinh chudn (MHC) la mé hinh thanh céng nhdt trong viéc thong nhdt cdc twong tdc manh,
twong tdc yéu va twong tdc dién tir. Cho dén nay, hdu hét cdc tién dodn ctia MHC da dwoc thuc
nghiém xdc nhdn. Tuy nhién, nhiéu vdn dé bdn thdn mé hinh nay chwa thé gidi quyét dwoc: s6
thé hé fecmion, khéi lwong neutrino, lwong tir héa dién tich, van dé phdn bdc khéi lwong, vit
chdt tdi,... Vi thé, viéc mé réng mé hinh chudn la mét yéu cdu khdch quan. Trong bdo cdo nay
chiing toi tdp chung vao gidi quyét mét sé vdn dé trén trong cdc mé hinh cu thé: M6 hinh 3-3-
1 t6i thiéu; Mo hinh siéu déi xirng; M6 hinh Randall- Sundrum; Vit ly phi hat.

Cdc két qud dd dwoc chiing téi dang trén cdc tap chi khoa hoc c6 uy tin trong nwéc va qudc té:
o Eur.Phys.].C 71,1544 (2011);
e JHEP1110, 018 (2011);
e Mod. Phys. Lett. Ano. 23, 1250126 (2012);
e Phys. Rev. D 81, 053004 (2013);
e Mod. Phys. Lett. A 2, 145011 (2014);
e Phys. Rev. D 90,075019 (2014);
e Phys. Rev. D 91,075019 (2015);
e ] Phys. Conf Ser. 726, 012027 (2016);...

69


mailto:dvsoa@daihocthudo.edu.vn

Ky yéu Hoi nghi CBES2-2018

Ky yéu Hoi nghi

lan thir hai

Anh hwéng ciia thé Coulomb 1én trang thai ngwng tu
cap dién ti¥ - 16 tréng trong dichalcogenide kim loai
chuyén tiép

Do Thi Hong Hai*, Pinh Van Thién, Nguyén Thi Diéu Thu

Khoa Khoa hoc co bdn, Trwong Pai hoc M6 - Dia chdt;

* Email: dothihonghai@humg.edu.vn

TOM TAT

Trong bai bdo nay, chiing téi nghién cttu dnh hwéng ctia thé Coulomb Ién trang thdi ngung tu
ctia cdp dién tir - 16 tréng trong kim loai chuyén tiép dichalcogenide théng qua khdo sdt mé
hinh Falicov-Kimball hai chiéu mé rong c6 xét dén twong tdc dién tir - phonon. Ap dung phwrong
phdp gdn diing Hartree-Fock, chiing téi suy ra hé phwong trinh tw hop cho phép xdc dinh tham
s6'trat tw ddc trung cho trang thdi ngung tu ctia cdp dién tir - 16 tréng. Véi twong tdc dién tir
- phonon thich hop, tdng cwong d twong tdc Coulomb, tham s6 trdt tw khdc khéng chitng té
sw ton tai ctia trang thdi ngung tu. Tty theo cwong do twong tdc Coulomb la nhé hay lom ma
ta cé thé quan sdt duoc cdc trang thdi ngung tu cdp dién ti - 16 tréng & dang BCS hay BEC. Tir
dé chiing toi thiét ldp gidn do pha xdc dinh viing ngung tu cia cdp dién tir - 16 tréng theo thé
Coulomb va cwong do twong tdc dién tir - phonon.

Twr Khéa: Ngung tu exciton; Gan dung Hartree-Fock; Dichalogenide kim loai chuyén tiép.

1. Giéi thiéu

Dichalcogenide kim loai chuyén tiép c6 cong thirc hda hoc dang MXj, véi M 1a kim loai chuyén
tiép va X 1a chalcogen. Pay 1a nhom vét liéu hai chiéu da va dang thu htut dwoc méi quan tAm
16m trong ca ly thuyét va thwe nghiém [1]. Ching c6 kich thuéc vo cing mdng, c6 thé duoc
dung dé ché tao thiét bi do anh sang, siéu tu dién, ban dan siéu moéng trong cac thiét bi cong
nghé cao... [2,3]. Bén canh d6, chiing con la dang vatliéu ly twdng d€ quan sat trang thai ngung
tu clia cac cdp dién tir - 16 tréng [4-6]. Do vay, viéc nghién ctru cac diéu kién anh hwéng 1én
trang thai ngung tu cip dién tir - 16 tréng trong cac vat liéu nay 1a rit quan trong dé trng dung
trong cong nghé [7].

Trang thai ngung tu cip dién tit - 16 tréng dwoc dé xuat vé ly thuyét hon 60 ndm trwéc nhung
cho dén nay van thu hut dwgc sw quan tAm nghién ctru trong ca ly thuyét va thwc nghiém
[8,9]. Luc htit Coulomb 1a nguyén nhan hinh thanh trang thai lién két gitra dién tir & viing dan
valo tréng & viing héa tri. Tuy nhién, mét sé thi nghiém gan dy trén dichalcogenide kim loai
chuyén tiép gia hai chiéu 1T - TiSe; da cho thiy cac cip dién ti¥ - 16 tréng ngwng tu kém theo
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bién dang mang tuin hoan yéu [4,5]. Piéu d6 chirng té anh hudng ctia phonon ciing dong vai
trd quan trong trong viéc hinh thanh trang thai ngung tu ctia cip dién tit - 16 tréng trong cac
vatliéu nay.

Veé mit ly thuyét, trang thai ngung tu cip dién ti - 16 tréng da dwoc khao sat trong mé hinh
Falicov-Kimball mé rong bang nhiéu phwong phap khac nhau, nhung thwong bo qua lién két
dién t¥ - phonon [10-12]. Két qua cho thay, tuy thudc vao cwong do twong tac Coulomb ma
c6 thé quan sat dwoc cc trang thai ngung tu khac nhau ctia cip dién tix - 16 tréng. O’ phia ban
kim loai vé&i tirong tac Coulomb yéu, cac cip dién tit - 16 tréng ngung tu dang BCS nhuw cac cap
Cooper trong ly thuyét siéu dan cta John Bardeen, Leon Cooper va Robert Schrieffer [13].
Trong khi d6, & phia ban din véi twong tac Coulomb manh, chiing ngung tu trong trang thai
Bose-Einstein (Bose-Einstein condensed - BEC) [14]. Nguorc lai, khi bo qua anh hwéng cia
thé Coulomb, trang thai ngung tu cip dién tt - 16 tréng cling da dwoc nghién ciru mot cach
ki lwong trong md hinh hai dai nang lwgng chi c6 twong tac dién tir - phonon [15,16].

Trong bai bdo nay, ching t6i 4p dung phwong phap gin ding Hartree-Fock dé khao sat anh
huéng clia crong do thé twong tac Coulomb gitra dién tir va 16 tréng 1én sy hinh thanh trang
thai ngung tu cip dién ti¥ - 16 tréng trong kim loai chuyén tiép dichalcogenide thong qua md
hinh Falicov-Kimball hai chiéu mé rong cé xét dén twong tac dién tir - phonon. Gidi tw hop hé
phwong trinh ctia tham sé trat tw dic trung cho trang thai ngung tu ctia cip dién tir - 16 trong,
ching tbi xac dinh sw phu thudc cia tham s6 trit tw vao cwong do thé twong tic Coulomb.
Nho d6, chiing t6i chi ra mét cach twong minh cac dang ngung tu BCS va BEC ctia cap dién ti
- 16 tréng khi thay déi cwdng do thé Coulomb. Dic biét, ching tdi thiét 1ap gidn do pha xac
dinh viing ngung tu cta cap dién tit - 16 tréng theo thé Coulomb va cudng dd twong tac dién
tlr - phonon.

Bai bao dwoc chia thanh 4 phan. Trong phan 2, chiing t6i trinh bay mé hinh Falicov-Kimball
hai chiéu mé réng khi ¢ twong tac dién ti - phonon. Trong phan nay, ching t6i 4p dung
phwong phap gan ding Hartree-Fock cho mo hinh va rat ra hé phwong trinh tw hop cho tham
s6 trat tw dic trung cho trang thai ngung tu cip dién tit - 16 tréng. Phian 3 trinh bay két qua
tinh s6 va thao ludn. Két luin cta bai bao dwoc trinh bay trong phan 4.

2. M0 hinh ly thuyét va tinh toan giai tich

Hamiltonian cia m6 hinh Falicov-Kimball mé& réng cé xét dén twong tac dién ti-phonon
trong khong gian xung lvgng dworc viét dudi dang

H=H,+H, ,+H, ., D
trong d6, phan Hamiltonian khong twong tac 1a

HO:Zglic;ck+Z€I{fkak+a)OZb;bq (2)
K K q

Hai s6 hang dau lan lwot m6 ta nang lwong cia dién tir & dai dan va 16 tréng & dai héa tri véi
c (ck ) va f ( fx ) twong (ng 1a cAc toan tir sinh (hiy) dién tir va 16 tréng c6 xung lwong k.
Cac hé thitc tn sic cho dién tir va 16 tréng dugc cho béi

& =&ty (3)

véi &/ 1a nang lwong tai nit clia dién tir ¢ va 16 tréng £ Sw khac nhau ctia hai gia tri ning
lwong nay cho mitc d6 xen phii ctia dai d4n va dai héa tri. t°/ 13 tich phan nhay nit. Trong
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hé hai chigu, y, =2(cosk, +cos k, ) va u 1a thé héa hoc.

S6 hang cudi cling trong Hamiltonian (2) biéu thi déng ning ctua phonon v&i nang lwong
khong tan sic w, va b;r (bq ) la toan tir sinh (hdy) phonon c6 xung lwong q.

Trong Hamiltonian (1), s6 hang thir hai mé ta phan ning lwong twong tic giita dién tir - 16
tréng

U
He—h Z Cil +qu2 fkT2 -q fk1 (4)

N\ % q

véi Ula cedng do thé twong tac Coulomb gitra dién ti - 16 tréng va N 1 s6 ndt mang tinh
thé. S6 hang cudi cing ciia Hamiltonian (1) biéu thi nang lwong twong tac dién ti - phonon
c6 dang

Hopn = %%‘[Cﬁqﬂ (b-Jrq +Db, )+ kaer*‘l (b_*q *by )} 2

trong d6 g 1a hang s6 twong tac dién ti - phonon.
Tai nhiét d6 du thdp, cac cdp dién tir - 16 tréng lién két voi xung lwong hiru han Q=(7,7) c6
thé ngung ty, dwoc thé hién boi gi tri mat do cap dién tik - 16 tréng d, = <c|i+Q fi > khéc khong.

Dai lwong nay biéu thi sw lai hda gitra dién tir va 16 tréng nén dwoc goi la tham s trat tw trang
thai ngung tu cap dién ti¥ - 16 tréng.

Trong phwong phap gin ding Hartree-Fock, cac s6 hang v6 cung bé do twong tac dwoc bo
qua, khi dé ta thu dwoc Hamiltonian hiéu dung

Huy ZZ|:§IECIICk +&/ fl £ +A(C|1L+ka + filCio )J+\/Nh(b_TQ +b_Q)+a)OZbgbq (6)
q

k
trong do6, nang lwong kich thich dién tir hiéu dung dwoc cho baéi
&t =gt +Un’* (7)
véi n‘ = lz<cgck hvan/ = lz< £ fic ) Tan lwot 1a mat @6 dién tir va 16 tréng,
N 4 N 4 0 At do di€

Hamiltonian (6) nay c6 chira cac treong thém vao, dic trung cho sy pha v doi xirng tw phat
khi hé & trang thai ngung tu

(bly +bo)-1d, (®)

BN

h:%zk:(dk+d;) 9)

Bang cach dinh nghia toan tir phonon mai

Bl =Bl +\N (h/@y)34q (10)
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va str dung phép bién d6i Bogoliubov, Hamiltonian (6) dwoc chéo héa hoan toan va dworc viét
lai nhw sau

_ 1t 2t t
H.g —Z[Ekalkalk +Ek02ka2k]+a)OZBqu (11)
k q
trong do, a,, va a,, 1a cac toan tir fermion méi dwoc dinh nghia tir phép bién doi Bogoliubov.
Cac nang lwong trang thai gid hat dwgc cho baoi
~F o~ ~f _ zc
gl + i . sgn(gk &0 )
2

12 _
Ek -_

A (12)
voi
_ _ 2 2 1/2
Ak=[(g{ ~&.q) +4/4 } (13)

Tir Hamiltonian (11), ta ¢6 thé xac dinh dwgc tham s6 trat tw trang thai ngung tu cap dién ti
-16 tréng

d =-sem(el ~&.o) £ (B1) - £(52) | - (14

voi f (E v ) 1a ham phéin b8 Fermi-Dirac.

3. Két qua tinh s6 va thao luan

Trong phan nay, ching toi trinh bay cac két qua tinh s6 dé thao ludn anh hwdng ctia thé twong
tac Coulomb gitra dién tir va 10 trong lén ban chat ngung tu cap dién ti - 16 trong trong mo
hinh. Xuat phat tir mot s6 gia tri ban dau cua d, va <bg> , ching t6i giai tw hop hé gom cac
phwong trinh (8) va (14) dé xac dinh tham s6 trat tw trang thai ngung tu cip dién tix - 16 tréng
d, trong hé hai chiéu gom N = 150 x 150 nit mang. Hé sé & trang thai ngung tu khi tham s6
trat tw khac khong va nguwoc lai. Trong bai toan nay, chiing toi tinh s6 trong hé don vi tw nhién
tC

v0i h=c=k,=1;chon |t°|=1 la don vi cia ndng lvong va t/ =0.3.0 day, t/ dwoc chon nhod

hon t° dé chi bé rong dai ndng lwong nay hep hon, thé hién 16 tréng trén dai héa tri kém linh
dong hon dién tir trén dai dan. Thong thuwdng, anh hudng ctia phonon trong hé duogc nghién
ctru & hai gi¢i han: phonon mém khi tin s6 phonon nho (a)o <t ) va phonon ctrng khi tin s6
phonon lén (a)o >t° ) Tuy nhién, trong cong trinh gan diy, nhom tac gia da khang dinh cac
két qua thu dwoc trong hé 1a twong tw nhau & ca hai giGi han [16]. Vi vy, trong bao cdo nay,
chung t6i chi khéo st trang thai ngung tu cap dién tit - 16 trdng trong gi¢i han phonon cirng
véi @, =2.5. Bén canh do, ching toi cling chon cuong dd ctia U va g sao cho phu hop véi
dichalcogenide kim loai chuyén ti€p. Chang han nhw véi vat liéu gia hai chiéu 1T - TiSez, khi
tich phan nhay nut ca dai dan dwoc chon lam don vi ning lwong thi thé twong tac Colomb U
c6 gia tri trong khoang tir 0 - 4.5, con hang s twong tac dién tir - phonon g c6 gi tri trong
khoang tir 0 - 1.0 (xem thao luén chi tiét trong tai liéu [17]).
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Truwdc tién, chung ta khao sat sw phu thudc ctia tham s6 trat ty d, vao xung lwong va cwong
d6 thé Coulomb trong ca hai gi¢i han twong tic manh va twong tac yéu tai trang thai co ban
(nhiét d6 khong) dé thay ro ban chat trang thai ngung tu cdp dién tir - 16 trong trong hé. O
day, ching toi gia thiét hiéu giita nang lwong tai nit cta dién tir vald trong1a & —¢/ =2.6.
Bén canh do, khi khao sat anh hwéng ciia twrong tac dién ti - phonon 1én trang thai ngung tu
cap dién ti¥ - 16 trong trong hé dién tir hai dai ning lwong, khong xét téi twong tac Coulomb,
két qua cho thiy cac cap dién t - 10 trong chi ngung tu khi twong tac dién ti - phonon trong
hé dd 1én [15, 16]. Do do trong tinh toan nay, chiing t6i c¢6 dinh hang s6 twong tac dién tir -
phonon g = 0.6.
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Hinh 1. Sw phu thudc vao xung lwong va thé Coulomb ctia tham s6 trdt tw trang thdi ngung tu
cdp dién tik - 16 tréng d khig = 0.6 va & —&’ =2.6.

Hinh 1 bén trai cho thiy khi c8 dinh hidng s§ twong tac dién ti¥ - phonon g = 0.6 va thé
Coulomb nhé, cac c3p dién tir - 16 trong lién két y&u va chi ton tai véi xung lwong hitu han
(xung quanh xung lwong Fermi). Trong treomg hop nay, hé & trang thai ban kim loai véi tham
S8 trat tw c6 gia tri cwc dai tai cAc xung lwong gan xung lwong Fermi va c6 gia tri gin bang
khong tai cac xung lwong gan bién vung Brillouin. Diéu nay khang dinh chi nhitng dién tir va
16 tréng ndm xung quanh mic ning lwong Fermi mai c6 thé ghép cdp hinh thanh trang thai
lién két. Mirc Fermi dong vai tro quan trong, quyét dinh trang thai ngung tu ctia cap dién ti -
16 tréng. R rang cac cap dién tit - 16 tréng ngung tu trong trang thai twong tw nhw cac cip
Cooper trong ly thuyét BCS (chi nhirng dién tir v&i spin trai chiéu xung quanh mirc ning
lwong Fermi méi c6 thé lién két tao thanh cdp Cooper). Vi vay, trang thdi ngung tu cia cac
cap dién ti¥ - 16 tréng trong treong hop nay thuwdng dwoc xem 1a trang thai ngung tu dang
BCS. Két qua ciing cho thdy tham s6 trat tw chi khac khong c6 nghia cac cip dién tir - 16 tréng
chi ngwng tu khi crong d6 thé Coulomb lén hon gia tri téi han Ue; ~ 0.7. Tang dan cwong do
thé Coulomb, chang han t&i U ~ 2.4, ta nhan thiy tham s& trat tw van ¢ gia tri cuc dai tai cac
xung lwong quanh xung lwong Fermi. Tuy nhién, & cac vi tri c6 xung lwong ndm ngoai xung
lwong Fermi, cAc trang thai ghép cip dién tr-16 tréng van xay ra véi dong gép dang ké. ThAm
chi tai xung lwong Kk = 0, tham s6 trat tw vn khac khong. Tang cwdng do thé Coulomb hon
nita (hinh 1 bén phai), do sw dich chuyén Hartree, hé chuyén tir trang thai ban kim loai sang
trang thai ban dan. Trong trudmg hop ndy, bé mat Fermi khong ton tai. Ta nhan thdy, véi U
nho hon gia tri t¢i han U, ~ 2.8, viing gia tri ctia tham so trat tw m& rong va cé cuc dai tai
xung lwong khong, c6 nghia cac cdp dién tir - 16 tréng lién két chit ngung tu trong trang thai
BEC nhw nhitng hat boson théng thudng. Két qua nay khang dinh trang thai ngung tu cip
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dién tir - 16 trong chi dwoc thiét1ap khi cwdng do thé Coulomb c6 gia tri gidi han trong khoang
tr Ugy dén Ue, (v6i cac thong s6 dwoc chon trong phan nay thi cwong dod thé Coulomb cé gid
tri trong khoang ~ 0.7 - 2.8). Va tuy theo cwong do twong tac Coulomb nhé hay 16n ma ta co
thé& quan sat dwoc trang thai nguwng tu khac nhau ctia cac cip dién tir - 16 trong, dang BCS hay
BEC.

DE thiy ro anh hudng cia ca twong tac dién ti - phonon va twong tic Coulomb 1én trang thai
ngung tu cap dién ti - 16 tréng trong mo hinh, ching tdi biéu thi gian do6 pha trang thai ngung
tu trong mat phang (g, U) v&i cac gia tri khac nhau cia hiéu gitra nang lwong tai nut ca dién

trvald trong & — ¢’ .

Hinh 2. Gidn do pha xdc dinh viing ngung tu ctia cdp dién tik - 16 tréng trong kim logi chuyén
tiép dichalcogenide. Dworng lién nét (biéu twong ldp ddy) biéu thi viing ngung tu va dudong
dwrt nét phdn tdch cdc dang ngung tu BCS va BEC.

Hinh 2 cho thay, tai mdi gi4 tri &° — &’ xac dinh, talu6n tim dwoc trang thai ngwng tu cip dién
tl - 16 tréng trong khoang gia tri t&i han U va U, clia cedmg dd thé twong tac Coulomb (vi
du, véi & —&/ =3.0 vag = 0 thi Uy =~ 1.3 va Uz~ 2.2). Tang cudng do twong tac dién tir -
phonon thi U, gidm trong khi U, ting 1én, do d6 viing ngung tu cap dién tir - 16 trong duoc
mé& rong. Pac biét, néu hang s6 twong tac dién tir - phonon 16m hon gia tri ti han g, trang
thai ngung tu cp dién tit - 16 tréng c6 thé duoc tim thiy ngay ca khi twong tic Coulomb bang
khong (vi du, véi & —&/ =3.0 thi g. ~ 0.88). Trong trudng hop nay, cac cip dién ti - 16 tréng
ngung tu bdi twong tac dién tir-phonon. Tai U < U1 va g < g, tong tac Coulomb gitra dién tir
va 16 tréng ho3c twong tac dién t - phonon khong di 16n dé hinh thanh cic trang théi lién
két. Khi do, hé & trang thai ban kim loai. Ngwoc lai, véi U > Ue,, do sw dich chuyén Hartree dan
dén viéc tach cic dai hoa tri va dai dan, hé 6n dinh trong trang thai ban dan. Tang thé twong
tac Coulomb tir gia tri t&i han Us, moét khe nang lwong xuat hién tir sy lién két cta dién tir -
16 tréng va hé 6n dinh & trang thai ngung tu cip dién tir - 16 tréng. Trong treong hop nay, bé
mat Fermi dong vai trd quan trong ddi véi cAc trang thai lién két cip dién ti-16 tréng, trang
thai ngung tu do d6 c6 dang BCS. Tang thé twong tic Coulomb, cac dién tir va 16 trong lién két
chit, do d6 cac cap dién tir - 16 tréng ngung tu trong trang thai BEC. Trang thai ngung tu bi
suy yéu néu twong tc Coulomb 16n hon gia tri t&i han Ue. RG rang trong qua trinh chuyén
pha ban kim loai - ban dan, xuit hién sy giao BCS-BEC ctia trang thai ngung tu cip dién ti -
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16 tréng. Bén canh dé, ta ciing thdy, khi & — &’ gidm sao cho dinh ctia dai hoa tri cham day
clia dai dan tai mot gia tri t&i han, mot s6 dién tir & dai hda tri c6 thé chuyén thanh cac dién
tlir dai dan va cac trang thai lién két cia 10 trong dai hoa tri véi dién tir dai dan c6 thé hinh
thanh néu twong tac Coulomb hoiclién két dién tir-phonon dd 1én. &€ — &’ cang nhd thi phan
giao nhau cia dai héa tri va dai dan cang ting 1én lam ting kha niang két cip clia dién tir va 16
tréng, do d6 ving ngung tu cang dwoc mé rong. Két qua nay hoan toan phu hop voi két qua
gian d6 pha ma B. Zenker nhin dwoc trén vat liéu 1T - TiSe; [18].

4. Kétluan

Trong bai bdo nay, ching tbi da ap dung phwong phap gin ding Hartree-Fock dé khao sat
anh hwéng ctia thé twrong tac Coulomb 1én trang thai ngung tu cdp dién t-16 tréng trong cac
kim loai chuyén tiép dichalcogenide thong qua mé hinh Falicov-Kimball mé& rdng c6 twong
tac dién tir - phonon. Giai tw hop hé phwong trinh cia tham s6 trat tw déc trung cho trang
thai ngung tu cdp dién tir - 16 tréng, ching tdi da biéu thi dwec sw phu thudc cia tham s6 trat
tw vao cwong do thé Coulomb. Két qua khao sat sw phu thudc cia tham sé trat tw vao xung
lwong va thé Coulomb khing dinh, véi hang s6 twong tac dién tir - phonon du 1ém, cac cap
dién tt¥ - 16 tréng ngung tu khi crdng d6 twong tac Coulomb c6 gia tri gidi han trong khoang
ttr U 161 Uez. Trong khi d6, hé 6n dinh trong trang thai ban kim loai khi U < U; va hé chuyén
sang trang thai ban dan khi U > U,. K&t qua ciing cho thay, cac cip dién ti¥ - 16 tréng trong
kim loai chuyén tiép dichalcogenide ngung tu trong trang thai BCS & gi¢i han twong tac yéu
va ngung tu trong trang thai BEC & gi¢i han twong tic manh. Gian do pha trang thai ngung tu
cap dién tit - 10 tréng trong hé thé hién cé sw chuyén giao cic dang ngung tu BCS - BEC trong
qua trinh chuyén pha ban kim loai - ban dan. Gian dd cling cho thiy, khi twong tac dién ti -
phonon ting 1én thi viing ngung tu cta cdp dién tit - 16 tréng dwoc mé rong. Dac biét, néu
hing s twong tac dién tir - phonon 16m hon gia tri téi han, trang thai ngung tu cip dién ti -
16 tréng van c6 thé dwoc tim thdy ngay ca khi twong tac Coulomb bang khong. Nhw vay, twong
tac Coulomb va twong tac dién ti¥ - phonon hd trg nhau trong viéc hinh thanh trang thai
ngung tu cap dién ti¥ - 16 tréng trong kim loai chuyén tiép dichalcogenide. Nhitng nghién ctru
ki luéng hon nira vé diéu kién chuyén giao cac dang ngwng tu BCS - BEC ctia cip dién tit - 16
tréng trong cac loai vat liéu nay sé la bai toan tiép theo cda chiing toi.
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TOM TAT

Vat liéu meta (metamaterial) la mét vt liéu cé cdu triic nhdn tao két hop gitra kim logi va dién
méi c6 nhirng tinh chdt doc ddo khéng quan sdt dworc trong vt liu tw nhién. Cdu tric ctia vt
liéu meta duorc thiét ké hop ly béi cdc nguyén tir meta (meta-atoms) sdp xép theo mot trdt tw
nhdt dinh twong tw nhw 6 co s& (unit-cell) trong mang tinh thé ctia vdt liéu tw nhién. Vat liéu
meta hdp thu séng dién tir cé wu diém vwot troi so vai cdc vdt liéu hdp thu truyén théng khdc
nhw tdn s6 dwoc thiét ké va xdc dinh trudc khi ché tao, chiéu day vt liéu mdng chi khodng
1/10 bwéc séng. Trong bdo cdo nay, chiing téi trinh bay két qud nghién ctru thuc nghiém va
tinh todn ly thuyét vé vt liéu meta hdp thu tuyét déi séng dién tie trén co sé cdu triic dia tron
kim logi trong viing tdn s6 GHz. Khi két hop dia tron vdi vong cong hwdng hodc vong cong
hwdng c6 rdnh cé thé tao ra hai dinh hdp thu. Str dung mé hinh mach dién twong dwong LC dé
gidi thich co ché hdp thu. Ttr cdc két qud mé phdng, chiing téi cé thé t6i wu héa cdc tham sé
cdu triic d€ mé réng ddi hdp thu lén dén 3,7 GHz (26%), sau dé ché tao vit liéu meta. Cdc két
qud thwe nghiém phu hop tét vdi tinh todn ly thuyét va mé phdng.

Tiwr Khéa: Vit liéu meta; Hap thu tuyét déi; Cau tric dia tron.

1. Giéi thiéu

Dua trén y twdng ban dau cla Veselago, bang tinh toan ly thuyét nam 1968, vat liéu meta
chiét suit &m khi c6 dong thoi d6 dién thdm va do tir thAm am (e < 0, p < 0) [1]. Tuy nhién,
viéc tim ra cac loai vat liéu c6 dong thoi do dién tham va d6 tir thAm 4m tai mot dai tin s
khong dé dang nén phat hién ctia Veselago chwa nhan dwgc nhiéu sw quan tAm. Sau 30 nim,
Pendry va cac cong su cong bd nhitng két qua nghién ctiru vé vat liéu c6 do dién tham am (e
< 0) clia ciu tric lwédi day kim loai ndm 1996 [2], vat liéu c6 d6 tir thAm 4m (pu < 0) ctia cau
tric vong cong hudng cé ranh nam 1999 [3]. Bang cach két hop hai mé hinh lwéi day kim
loai va vong cong hwdng cé ranh, Smith va cac cong sw da ché tao thanh céng vat liéu chiét
suidtam (n < 0) nam 2000 [4].
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Cac tinh chit cta vat liéu meta c6 thé diéu khién dwoc bang cach thay déi kich thuwéc, hinh
dang, dinh huwéng hay su sip x€p ctia cac cu tric. Do d6, vat liéu meta dwgc nghién ctru dé
ché tao vat liéu chiét sudt Am [4], siéu thau kinh [5] va 4o choang tang hinh [6]. Bén canh do,
vat liéu meta con dworc st dung dé ché tao cdm bién sinh hoc [7], pin mat troi [8], ang ten [9]
va vt liéu hap thu séng dién tir [10].

Landy va cac cong sw da di tién phong trong viéc nghién ctru va ché tao vat liéu meta hap thu
song dién tlr [11]. Do wu diém vé Kich thwéc rat nho so véi buée song va ¢ thé hip thu hoan
toan song dién tlr tai mot tan s6 nhat dinh, vat liéu meta dwoc quan tim nghién ctru nhirng
nam gan day tai nhiéu dai tin so tir GHz dén ving 4nh sang nhin thay [10]. Do dai hip thu
cta vat liéu meta thwong giy ra bai cong hudng dién tir [11, 12] hay cuec tiéu giao thoa séng
[13] nén do6 rong dai hap thu hep, diéu nay da han ché kha ning (rng dung ctia vt liéu meta
trong thuc té. Pén nay da c6 mot s6 phwong phap dwoc st dung d€ md rong tan sé lam viéc
cta vat liéu meta nhw thiét ké ciu tric bat doi xirng c6 nhiéu dinh hip thu gan nhau [14], cAu
trdc c6 nhiéu lép [15]. Tuy nhién, nhitng phwong phap nay thwong kho khi ché tao dé dat do
chinh x4c cao. Viéc tim ra ciu tric vat liéu meta vira c6 cau tric don gian, dé ché tao va cé
phd hip thu rong dwge nhiéu nhém nghién ctru quan tim hién nay.

Trong nghién ctru nay, chiing toi dé xuat vat liéu meta hip thu véi ciu tric dia tron két hop
v&i vong cong hwdng hodc vong cong hwdng co6 ranh trong vung tin sé GHz. Dy la mot cdu
tric don gidn, dé ché tao va khong phu thudc vao phan cuc clia séng dién tir. Co ché hip thu
dwocly gidi bing mé hinh mach dién twong dwong LC va cac két qua mo phéng phan b6 dong
dién bé mat, tir treong va dién trueong. Bang cach tinh to4n va t8i wu cac tham sé cAu tric,
ching t6i st dung siéu 0 co s& (super unit-cell) d€ mé rong dai tin hdp thu 1én dén 3.7 GHz
(26%). Cac két qua thue nghiém phu hop tét véi két qua tinh toan ly thuyét va mé phong.

2. Ciu truc va thiét ké

(a) (b)
\%
/-\ tm

a <A> 4

Hinh 1. M6 hinh 6 co s& cuia vt liéu meta hdp thu séng dién tir. (a) cdu triic dia tron. (b) dia
tron két hop vdi vong cong hwdng. (c) dia tron két hop vdi vong cong hwéng c6 ranh. tm =
0.036 mm, t; = 0.8 mm, a = 10 mm. R la bdn kinh dia tron, R, va R;la bdn kinh trong va bdn

kinh ngodi ctia vong ddy, g la do réng cua rdnh trén vong dady.
Hinh 1(a)-1(c) Ian lwot mé ta 6 co sé cia vat liéu meta hap thu séng dién tir ciu tric dia tron,
dia tron két hop védi vong cong hwdng va dia tron két hop védi vong cong hudng cé ranh. Cau
tao cla 6 co s& dugc thiét ké 3 16p: Lop thir nhat va 16p thi ba bang dong c6 do day tn =
0.036 mm va do din 5.8x107 S/m; Lép & gitta 1a dién moi FR4 c6 d6 day t; = 0.8 mm va hing
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s6 dién moi @ = 4.3. Chu ky cua 6 co s& 1a a = 10 mm. Cac ban kinh cua dia tron va vong cong
hwéng lan lwotla R, Ry va R.

Ching t6i str dung phan mém mo phong thwong mai CST (Computer Simulation Technology)
[16]. Séng dién tlr truyén t&i vudng goc véi bé mit cta ciu tric, mit phing (E, H) song song
nhu trong hinh 1. Hai ang ten & phia truéc va phia sau ciu tric dé do séng phan xa va truyén
qua, két qua thu dwoc tham sé S. Vi tdim dong phia sau 1a lién tuc va day hon d6 sdu bé mat
clia s6ng dién tir (skin depth) nén khong cho séng truyén qua. D6 hip thu c6 thé tinh bang
cong thirc (w) =1 - R(w) =1 - |S11|? trong d6 R(w) = |S11]2 la d6 phéan xa. Cac tham s6 ciu
tric dworc t6i wu sao cho théa méan diéu kién phéi hop tré khang cta vt liéu meta véi moi
trweong song tdi thi séng phan xa bi triét tiéu. D€ hi€u co ché hip thu ctia vat liéu meta, chiing
t6i khao sat s phin bo dong dién bé mat, dién trwong va tlr tredng tai tn s6 cong hwdng.
Ngoai ra, mé hinh mach dién twong dwong LC dwoc st dung dé giai thich cac két qua thu
duorc.

Cac mAu vat liéu meta dwoc ché tao bang phwong phap quang khic, str dung mach in hai mat
véi chiéu day 1ép dong tm = 0.036 mm, 16p dién moi t; = 0.8 mm va hing s6 dién méi B = 4.3.
Cac thong so hinh hoc cta vt liéu meta thiét ké dwoc mo ta trong hinh 1. Cac phép do phan
xa da dwoc thue hién bang bo vecto phan tich mang Hewlett-Packard E8362B két ndi véi dng
ten nén tiéu chuén.

3. Két qua va thao luin

Hinh 2(a) 12 &nh mAu vat liéu meta dwoc ché tao véi ciu tric dia tron va vong cdng hudng.
Phé hip thu c6 hai dinh tai tin s6 8,6 va 15,6 GHz nhw trén hinh 2(b). Két qua thuc nghiém
pht hop tot véi md phdong, tuy nhién cé su sai khac nho gitra thuc nghiém va mé phdng tai
dinh hap thu thit hai. Pay c6 thé do d6 chinh x4c ctia mau ché tao khong hoan hao nhu thiét
ké trong mo6 phong. D€ tim hiéu nguyén nhan giy ra dinh hap thu, ching t6i mé phong phan
b6 dong dién bé mat. Tai 16p kim loai mét truedc va mat sau cic dong dién ddi song nhau, do
vay cac dinh hip thu la do cdng hwdng tir giy ra [11, 17]. Hinh 2(c) va 2(d) ln lwot la dong
dién phan bo trén 16p kim loai mat trwdrc tai tn s6 8.6 va 15.6 GHz. Vi tin s6 8.6 GHz dong
dién tip trung tai vi tri vong cdng hwdng, trong khi tin s6 15.6 GHz dong dién tap trung tai vi
tri ctia dia tron. Két qua nay cho thdy dinh hap thu thir nhit giy ra béi vong cong hwdng, dinh
hép thu th hai gy ra boi dia tron. Trén thuec té, cic tin s6 hap thu cla tirng ciu tric don 1é
vong cong hwdng hodc dia tron da dwoc trinh bay trong cac nghién ctru trwedre day [18, 19].

DE tim hiéu co ché va diéu khién cac dinh hip thy, ching t6i xiy dung mé hinh mach dién
twong dwong LC [17]. Dién dung hiéu dung cta dia tron va vong cong huwdng dwoc tinh theo
cong thirc:

Cor

S

=g, S =g, (1)
td td

trong do c1 1a ty s6 gitra dién tich phan bo dién tich S, va dién tich ctia vong hodc cta dia (So).

Hé s6 tw cdm clia dia tron hay vong cong hwdng duwoc xac dinh thong qua dinh luit Faraday

va dinh luat Ampere:

_N_¢_NdeS

2
eff I I ()

80



Ky yéu Hoi nghi Gdn két khoa hoc cor bdn véi khoa hoc trdi ddt (CBES2-2018)

voi @ 1a tir thong, B1a cdm tng tly, N = 112 s6 vong day, S 1a dién tich mat cat dwong cadm tmg
tir di qua. Tan s6 cong hwdng dwoc tinh theo cong thirc:

f=1/ (2;;, [L,C, ) 3)
tir d6 tinh dworc tin s6 hip thu cta dia tron va vong cdng hwdng:

o, @

) ﬂzR\/Clg,u(td +2t,,)

fi= 2 (5)

s (R1 +R, )\/Clg,u(td +2tm)

fa

véi ¢, pva elan lwotla vin téc nh sang trong chan khéng, do tir thAm va dién thim ctia dong.
Heé s6 ¢1 ¢6 thé thay doi tir 0.05 dén 0.3 [17]. S& dung cdng thirc tinh tin s6 cong hudng cua
vong day fr = 8.6 GHz v&i c1= 0.15 va dia tron fq = 15.6 GHz véi c1= 0.20.

1.0
(b) — - = Thwc nghiém 0

Mo phéng

Do hap thu

16 18

A/m

Hinh 2. (a) Anh mdt trudc vat liéu meta hdp thu séng dién tir. (b) So sdnh phé hdp thu thuc
nghiém va mé phdng ctia cdu triic dia tron két hop vong céng hwdng. (c) va (d) Phdn b6 dong
dién bé mdt tai I6p dong phia trén tai hai tdn sé cong hwéng 8,6 va 15,6 GHz.

D& mé rong dai hip thu cia vat liéu meta, chling toi tao mét khe hé trén vong day (vong cong
hwdng cé ranh). Hinh 3(a) 1a &nh ciia mAu két hop gitra dia tron véi vong cong hwdéng c6 ranh
g = 0.3 mm va cac tham s6 khac duworc gitr khong doi. Phé hap thu cda ciu tric nay trinh bay
trén hinh 3(b) cho thay sy phu hop tét gitra thuc nghiém va mé phong. Tuy nhién dinh hip
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thu th nhét dich tir tin s6 8.6 GHz dén 14.0 GHz, trong khi vi tri dinh hip thu th hai thay
do6i khong dang ké. Biéu nay chirng td vong cdng hwdng cé ranh déng vai tro quan trong trong
viéc dich dinh hip thu thir nhit. Hinh 3(c) va 3(d) lan lwot 1a phin bd dién trwong va tir
trwong tai dinh hip thu 14.0 GHz. K&t qua cho thiy dién tich phan bé tai bon vi tri trén vong
cong hwdng cé ranh thay vi hai vi tri trén vong cdng hwdng (hinh 1(c)). Khi vong day bi cit
tai vi tri phin b6 tlr treong thi dong cdm ng bi chia lam hai phan va dién tich bi phan b6 lai
do vay tao ra ba lwdng cyc dién va tir.

7 — — Thuc nghiém \
8r / \ 8

(b) 1.0 T T
Mo phéng
0.

A

ap thu

o°
[}
T

o
H
T

Poh
o

N

T

L

\
_—
~

~

L Z

o
o

Hinh 3. (a) Anh mdt truéc vt liéu meta hdp thu séng dién tir. (b) So sdanh phd hdp thu thuc
nghiém va mé phdng cta cdu tric dia tron két hop vong cong hwéng cé rdnh. (c) va (d) Phan
bé dién trwong va tir trwomg trén 6p ddng phia trén tai tdn sé 14,0 GHz.

Trén co s& phan bo dién trieong va tir trirong, chiing t6i xy dung mé hinh mach dién LC nhw
trén hinh 4(a). Cac dwong lién nét va nét dirt lan lwot 1a cuén cadm va tu dién tai mét trén va
mat dwéi, mili tén chi chiéu ctia dong dién d6i song. B&i vi vong cong hwdng bi cit tao ra sw
phan cuc dién tich, dién dung C, dugc tinh:

megy (R, —R,)

c=—>">-°/ 6
““Tn(g/t) (6)

Tuy nhién, gia tri dién dung nay qua nhé nén cé thé bo qua. D€ don gian trong viéc tinh toan,
chung t6i st dung moé hinh mach dién twong dwong hiéu dung LC nhw hinh 4(b). Gia tri do
tw cdm hiéu dung L, x4p xi 1/3 dd tw cdm ca vong day. Tir phwong trinh (2), gia tri d6 tw
cam L, dworc tinh:
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L - M, (td +2tm)7r(R1 +R2)

m ()
6(R, —R,)
thong qua phwong trinh (1) tinh dién dung hiéu dung ctia mach:
(R —R?)c
C, =es, M (8)

2,
tir d6 tinh dworc tin s6 cdng hwdng

- ety ©)

1
" 2nL,(C,+C) 27LC, x(R+R,)\uec,(c, +2t,)

Twong tw nhw ¢, gid tri ¢, 12 ty so gitra dién tich phin bé dién tich va dién tich vong day.

(b)

Hinh 4. (a) M6 hinh mach dién twong dwong LC. (b) M6 hinh mach dién twong dwong hiéu
dung LC

) ® © b ®
X x X

fi f‘z f3 faf( fs Ilv fi
12 14 16 18
Tén s6 (GHz)

15 mm

-+ Thye nghigm|
——Mé phing ‘
— i

13 14 15 16 17
Tén s6 (GHz)

Hinh 5. (a) va (b) dnh mau ché tao va mé hinh thiét ké'siéu 6 co sé. (c) va (d) 8 dinh hdp thu
va phdn bé tir trvong cua cdc dinh. (e) So sanh phd hdp thu thwe nghiém va mé phéng sau khi
t0i wu cdc tham sé cdu tric.
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Bang cach sip x&p bdn 6 co s¢ védi kich thudc khac nhau clia ciu tric dia tron két hop voi
vong day bi cat trong mot siéu 6 co s&, chiing toi c6 thé mé rong dai hip thu. Hinh 5(a) va
5(b) lan lwot trinh bay 4&nh mau ché tao va mo hinh ciu tric vat liéu meta. Chiéu day 16p kim
loai va dién méi gitr khong doi, chu Ky ctia siéu 6 co s& 1a a = 15 mm. Ban kinh cua dia tron,
ban kinh trong va ban kinh ngoai ctia vong day va khe cat vong day lan lwot 1a: Ry = 2.20, R
=3.10, Riu=2.80 va g1= 0.70 mm; R, = 2.45, R,z = 3.40, Ri=3.10 va g, = 0.60 mm; Rz = 2.30,
Ro3=3.20, Riz=2.90 vags= 0.70 mm; Rs= 2.10, Ros= 3.00, Ris= 2.70 va g»= 1.25 mm. Cu truc
nay c6 thé tao ra tam dinh hap thu tai cActinsé fi=12.3,,=13.1,5=13.8, fa= 14.7, 5= 15.2,
fo=16.0, f=17.0 va fs= 17.8 GHz nhuw trén hinh 5(c). Hinh 5(d) mé ta phan bd tir truedng tai
cac tan s6 cong hwédng. Két qua cho thdy mdi dinh cong hwdng dwoc tao ra bédi mot phan tir
cong hwdng la dia tron hodc vong cong hwdng cé ranh. Két qua nay cling goi y cach téi wu cac
ban kinh ctia dia tron va vong cong hwdng co ranh dé tao ra vat liéu meta hip thu séng dién
ttr dai rong. Hinh 5(e) 12 phé hap thu cta vat liéu meta véi cac ban kinh dwoc diéu chinh lan
lwot theo thang dommla Ry1= 2.45, Riu=2.95, Ro1=3.15; R,= 2.60, Riz= 3.35, Ro2= 3.50; R3=
2.55, Riz=2.90, Ro3= 3.25; Ry= 2.40; Ria= 2.8, Ros = 3.10. Két qua thuc nghiém pht hop tot voi
mo phong. D6 rong pho hap thu la 3.7 GHz (khoang 26%) véi d6 hap thu cao hon 80%.

4. Kétluan

Chuing t6i da nghién cru thuwc nghiém va tinh toan ly thuyét vat liéu meta hap thu dai rong
hoat dong tai viing tin s6 GHz. Hai dinh cong hwdng dwoc tao ra tir cdu tric két hop dia tron
vGi vong cong hudng hodc vong cong hwdng co ranh. Cac tin s6 cong hwdng dwoc giai thich
trén co s mo hinh mach dién twong dwong LC. Cac két qua thuc nghiém pht hop tot véi mo
phdng va tinh todn. Bang cach thiét ké siéu 6 siéu co sé va t6i wu cac tham sé cu truc, chung
t6i da ché tao dwoc vat liéu hip thu dai rong 3.7 GHz véi do hap thu trén 80%.
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Ky yéu Hoi nghi

lan thir hai

Mo phéng hiéu irng quang dién bang Visual Basic

Bui Hitu Nguyén*, Nguyén Manh Hung

Khoa Khoa hoc co bdn, Trwong Pai hoc M6 - Dia chdt;

* Email: nguyencv90@gmail.com

TOM TAT

Hiéu trng quang dién dwoc phdt hién dd mé ra sw phdt trién mdi trong linh vwe khoa hoc vt
Iy. Do dd, hiéu tng dd dwoc gidng day trong nhiéu chwong trinh vit ly k€ cd trén ly thuyét va
thwc nghiém. Tuy nhién, trén thuc té, dung cu thi nghiém hiéu trng quang dién c6 cdu tao phtrc
tap va qud trinh dién tik thodt ra khéi bé mdt kim logi khéng thé quan sdt bang mat thwong.
Vi vdly dé gitip cho viéc tiép cdn dé dang va quan sdt tric quan hon vé hiéu tng quang dién,
chiing téi dd nghién ctru st dung ngén ngir Idp trinh Visual Basic, xdy dwng phdn mém thi
nghiém do dé tinh todn va mé phdng qud trinh dién tir di chuyén trong éng den tia dm curc. Két
qud tinh todn va mé phdng thu dworc tir thi nghiém do sé rit ngdn dwoc thoi gian chudn bi va
ldy mdu so véi str dung bo thi nghiém thuec té.

T khéa: Hiéu rng quang dién, M6 phong hiéu trng quang dién, M6 phong Visual Basic

1. Gi&i thiéu

Hiéu &rng quang dién la mot hién twong vat ly tha vi do nha khoa hoc Heinrich Hertz tim ra
vao nam 1887. Khi 6ng chiéu mot chum tia cuc tim vao mot vat nhiém dién am thi vat dé
gidm bot dién tich. Sau nay hiéu irng quang dién da dwgc nha khoa hoc Albert Einstein giai
thich bang mé hinh lwgng tir &nh sing, danh d4u sw phat trién méi trong linh vuc khoa hoc
vat ly vé khai niém lwdng tinh séng-hat clia vat chit.

Hiéu rng quang dién xay ra, cac dién tir thoat ra khdi nguyén ti khi dién ti hip thu dworc
nang lwong photon. Tuy thudc vao trang thai cta dién tir khi twong tac vdi photon, hiéu trng
quang dién dwoc chia ra lam hai loai, bao gom: Hiéu &ng quang dién trong [1] va hiéu &rng
quang dién ngoai [2]. Hiéu (rng quang dién trong 13 hién twong cac nguyén tir chuyén trang
thai nang lwong va giai phéng dién tir ciia n6 thanh dién ti tw do trong vat liéu, sau khi hap
thu nang lwong photon. Trong khi dd, & hiéu rng quang dién ngoai, nguyén tit trong trang
thai kich thich giai phong dién tir thoat ra khoéi vat liéu.

Trong viéc hoc tap va nghién ctru vat ly, thi nghiém hiéu (rng quang dién la mot trong nhitng
thi nghiém vatly quan trong vé tinh chit hat ciia 4nh sang hay lwong tir 4nh sang, tir d6 khang
dinh gia thiét lwdng tinh séng-hat ctia anh sang [3].
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Trén thuc tién hiéu tng quang dién c6 rat nhiéu tng dung quan trong nhu: Pin mit troi [4],
ccloai cdm bién anh sang [5], may gia toc hat [6],... Tuy nhién, viéc quan sat hiéu irng quang
dién rat kho khan vi kich thuéc cia nguyén tir va dién tir rat nho (c& nano mét), thoi gian
twong tac clia dién tir trong thi nghiém rit ngan (c& nano giy). Vi vy, viéc giang day hiéu
ung lwgng tir clia gidng vién cho sinh vién, hoc sinh sé gap nhiéu khé khan. Do d6, ching t6i
da nghién ctru, xdy dung mot thi nghiém 4o vé hiéu tng quang dién ngoai bing ngdn ngir
Visual Basic dé ning cao hiéu qua giang day thi nghiém vé hiéu &rng quang dién.

2. Mo hinh va thuat toan mé phong
2.1. M6 hinh mé phéng

Dua trén cac bd thi nghiém thuc vé hiéu &ng quang dién, ching t6i xiy dwng bo thi nghiém

dwoc md hinh héa lai nhw hinh 1.
=
2 i 2 (ke J

Nhap loai vat liéu (Ag) Vomas = 4| 7 A
Nhip logi photon '(;\“] T
Nhéap mirc d6 chiéu sang (%) Le *

Nhip di¢n dp Uy Vv, =V, +at

T

Hinh 1. M6 hinh thi nghiém hiéu tng Hinh 2. Thudt todn mé phdng hiéu trng quang
quang dién. dién.

Nhitng bo phan chti yéu ctia thi nghiém l1a bong chin khong VC c6 hai ban cuc kim loai KL1
va KL2 dat cach nhau mot khoang la d. Trong d6 ban cuc kim loai KL1 c6 thé thay doi dwoc
vat liéu. Hai ban cwc dwoc cip bdi ngudn dién mot chiéu Up. Nguon dién Up c6 thé diéu chinh
gid tri bai chiét ap RVU, va dwoc do béi dong ho do dién ap VK. Dong h6 uA dé do cwong do
dong dién chay qua hai ban cwc kim loai. Nguon sang la bong dén photon Lp dwoc cap béi
nguon dién U, cwong d6 chum photon dworc diéu chinh béi chiét ap RVL. Thong so vatly clda
b0 thi nghiém dworc cung cap trong bang 1.

Bdng 1. Théng s6 ky thudt chinh ctia mé hinh hiéu irng quang dién

Ky hiéu Noi dung Thong s6 ki thuat

KL1 T4m dién cuc 1 Dién tich 2x2 mm?

KL2 Tam dién cuc 2 Dién tich 2x2 mm?

Uo bién ap trén hai dién cuwc KL1 va KL2 (-10V) > (+10V)

JKL1 Mat d6 phéan bé photon trén KL1 1x1014>5x1015 photon/mm?2
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2.2. Ly thuyét
2.2.1. Trang thdi ctia dién tir trong vt liéu

Theo ly thuyét Bohr, cac hat dién tir chuyén dong quanh hat nhan trén cac quy dao dirng (qui
dao dién tir chuyén dong khong bi mit nang lwong) dwoc mo ta trén hinh 3. Cac hat dién ti
& cac quy dao dirng chiém cac mic nang lwgng khac nhau 13 Ey, E, Ej,..., En, m6 hinh nguyén
tlr dwg'e mo ta trén hinh 4. Cac mirc nang lwgng nay dwoc xac dinh theo cong thirc [7]:

_ 4
En :—m;e - (1)
(47¢,) 2n°n

trong do, n la s6 lwong tir chinh, me (kg) 1a khoi lwgng cta dién ti, e (C) 1a dién tich cha dién
tl, £ 12 gid tri dién moi cta chin khéng, 7 1a hang s6 Plank rut gon.

Cac dién tir chuyén déng trén quy dao dirng sé chuyén sang trang thai kich thich khi dworc
nhin thém hodc mét di nang lwong. Trong trang thai kich thich, cac hat dién tir sé chuyén tir
quy dao c6 mirc nang lwgng thap dén quy dao c6 mirc nang lwong cao, khi nhin dwoc thém
ning lwong ding bang hiéu mirc nang lwong ctia hai quy dao dé. Ngwoc lai, dién tir sé chuyén
tir quy dao c6 mirc nang lwgng cao vé quy dao c6 mirc nang lwong thap hon khi dién tir d6 bi
mat nang lwong.

® E=0

)
{ ] Atom core

Hinh 3. M6 hinh quy dao dién tir (mau Hinh 4. M6 hinh phdn bé ndng lwong dién tir
xanh) quay quanh hat nhan (mau do). theo cdc quy dao dirng.
2.2.2. Ndng lwong photon va cng thodt cua vt liéu
Photon dnh sang c6 buéc sdng A mang nang lwong Ej,: dwoc xac dinh theo cong thikc:
hc

pt Y

Pt

E (2)
trong d6 h 1a hang s8 Plank, ¢ 12 van t6c 4nh sang trong chin khong.

Cac dién tir trong vat liéu c6 nhirng mirc nang lwong khac nhau tuy thudc vao loai vat liéu va
vi tri phin bd. Hinh 5 mé ta sw phan b6 nang lwong cia dién tir theo dé day cua vat liéu. Cac
dién tir phin b6 cang siu duwdi bé mét vat liéu thi 6 thé nang cang 16m. Ngworc lai cac dién ti
phéin bo trén bé mat cta vat liéu c6 thé nang nho. Nang lwong nhd nhat dé dwa cac dién ti
thoat khoi vat liéu dwoc goi la cong thoat (Ao). Cong thoat Ao dworc xac dinh theo cong thikc:

hc
= — 3
4, : (3)

trong do, Ao 1a bwéc séng gidi han quang dién cua vat liéu.
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Khi chiéu dnh sang cé budc song Ay tdi vatliéu. Theo gia thiét ctia Anbert Einstein nang lwgng
ctia photon anh sang sé chuyén thanh hai thanh phan. Mot phin nang lwgng cap cho dién ti
dé thang dwoc cong thoat Ao va birt ra khoi vat liéu, phan ning lwong con lai chuyén thanh
déng nang ban dau cuc dai cia dién tl, qua trinh xay ra dwoc mé ta trén hinh 6. Nhw vy hiéu
urng quang dién theo gia thiét ctia Einstein dwoc xac dinh theo cong thirc:

/I_ = AO + EmeVOmax (4)

trong d6 Vomax 1a van t6c ban dau cuc dai cta dién ti khi birc khai vat liéu. Tlr cong thirc (4)
c6 thé xac dinh dwoc van tdc vomax clia dién tir:

(5)

3

5“ Surface Vs =0
sl —4g 4
g En ’ 1A
S &
o c
o X
Q Q
c =
= E,. e | F
[$)

g v
W Material (Metal)

Hinh 5. Sw phdn bé ndng lwong dién ttv - Hinh 6. Hiéu ttng quang dién khi chiéu photon
theo d6 day ctia vdt liéu va cong thodt Ay. dnh sdng vao vdt liéu.

2.2.3. Hiéu dién thé tdng téc va hdm cdc quang - dién tir

Khi dit dién ap Uo c¢6 cuc dwong trén tim KL2 va cwe m trén tAm KL1. Pién treong E tao ra
b&i Uy sé gia téc thém cho dién tich di chuyén nhanh hon vé tim KL2. Ngworc lai khi dao chiéu
Uy, dién trueong E sé ham cac dién tich lai. Gia téc a cung cap tir dién ap Uy dwoc xac dinh theo
cong thirc:
el
a=—" (6)

- m,d

trong do, d 1a khoang cach gitra hai tAm KL1 va KL2.

Sau khi thiét 1ap cong thirc Iy thuyét xac dinh cac dai lwgng trong thi nghiém hiéu rng quang
dién, chung t6i xay dwng thudt toan mo phéng dwgc trinh bay trén hinh 2.

3. Két qua va thao luan

Dwa trén cic cong thirc ly thuyét va thuit toan mo phong, ching toi xdy dung phin mém mo
phoéng thi nghiém hiéu (rng quang dién bang ngdn ngir Visual Basic vdi giao dién dwgc mo ta
trén hinh 7.
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PHOTONELECTRIC EFFECTS
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Hinh 7. Giao dién phdn mém mo phdng thi nghiém hiéu itng quang dién

Theo thuét todn md phdng dwoc trinh bay trén hinh 2, cac thong s6 dau vao dwoc nhap vao
va lwa chon trén giao dién mo phdng, cic thong s6 dau ra bao gom: Pong nang cuc dai Kmax,
van t6c cuc dai, khoang cach di chuyén va thoi gian chuyén dong cia dién ti. Sr dung phan
mém mo phong dé khao sat thi nghiém, chiing t6i thu dwgc cac két qua dugc thé hién trén
cac Hinh 8-13.

18 — 12
= 164 i
o 14] ] 10
o —
g 124 B E/ 8
> 101 ] 26
2 81 1 )
% 61 ] 4
i —a— Mg 4
2 : —e—Na 2
2 O- =G5 ] 0 s
¥ "9 5 10 15 20 25 30 35 100 200 300 400 500 600
Frequency (x10** Hz) A (nm)

Hinh 8. M6 td déng ndng cwc dai cia Mg,  Hinh 9. Sw thay déi dién dp ham -Uypkhi tdn s6
Na, Cs theo tdn s photon. photon thay déi déi véi vt liéu Mg, Na, Cs.

Hinh 8 m6 td méi quan hé gitra dong nang cuc dai Kmax thu dwgc cia vt liéu Mg, Na va Cs.
Ung véi cong thoat cia Mg, Na va Cs lan luot 1a 3.66, 2.36, 2.14 eV, két qua cho thdy ning
lwong t6i thiéu ciia photon gy ra hiéu (rng quang dién trén cac vat liéu Ian lwot 13 hfes < Afya
< hfig. Tai cing bwérc séng cla photon gy nén hiéu rng quang dién, dong nang ban dau cuc
dai cta dién tr trong cac chit 1an lwot 13 Kmaxcs > Kmaxta > Kmaxmg. Piéu ndy dworc gidi thich do
cong thoat Ao ciia Mg 16n hon Na va Cs, vi vay ning lwong ctia photon cung cap dé thang Ao
cia Mg 16n hon Na va Cs. Phan ndng lwong con lai cia photon chuyén thanh déng nang cta
dién ttr.
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Hinh 9 mo6 ta dién ap ham (U, < 0) tai nhitng photon khac nhau ctia cac vat liéu Mg, Na, Cs.
Két qua cho thay tai cing mot bwdc séng ctia photon, dién ap ham |Uo|mg < |Us|na < |Uo|cs.
Nguyén nhan béi vi khi chiéu photon téi cac vatliéu thi dong nang thu dworc 1a Kmaxcs > Kmaxna
> Kmaxmg, do VAy vGi vat liéu Cs cAn phai c6 cong hdm 1én hon so véi vat liéu Na va Mg,

350
300
_ 250+
< 2001
— 150+
100+ —=— Photon-Density 10% |
504 —e— Photon-Density 15% |
0 —a— Photon-Density 20%
15 -1.0 -05 00 05 1.0 15 -0.8 -0.4 0.0 0.4 0.8
U,(V) U, (V)

Hinh 10. Sw phu thudc ctia cwong dé dong Hinh 11. Sw phu thudc ctia cwong do dong
quang-dién vao dién dp U, khi photon chiéu  quang-dién vao cwong dj chiéu sdng trén
t&i vat liéu Cs cé bude séng ldn lwot la 450, tdm vdt liéu Cs.
400, 350 nm.

Hinh 10 mé ta su thay do6i cwong dé dong quang-dién khi thay ddi dién ap U tai cac photon
c6 budc séngla 450, 400, 300 nm tai cong suat birc xa photon la 0.08 mW (mét do photon =
1%). K&t qua cho thdy tai bu¢c song ngén hon thi cwedng d6 dong quang dién 16n hon. Nguyén
nhan la do cwong d6 dong quang-dién ty 1é thuin véi vén toc cla cac dién t. Vi vay, cac
photon c6 buéc séng ngan sé lam bat cac dién tir ra khoi tAm vat liéu véi van tdc cao hon.

Hinh 11 mo ta két qua sw phu thudc ctia cwedng do dong quang-dién vao cwong do chiéu sang
cta dén photon Lp. D6 thi cho thiy khi cwong do chiéu sang trén tim kim loai ting sé lam
dong quang-dién tang 1én. Khi cwong d6 chiéu sang tang tir 10, 15 dén 20% thi cwong do
dong quang-dién bio hoa cling tang lan lwot tir 170. 26, 255.39 dén 340.52 pA.

Cackét qua thu dworc tir thi nghiém mé phong da mo ta duwgc s thay ddi cia mot s6 dai lwgng
vat ly theo ding quy luat. Cac s6 liéu nay da dworc so sanh va két qua cho thay pht hop véi
céc thi nghiém mé phdng dworc cong bé [8-9].

(300 nm) (400 nm),
T 3 0
M Viloriy V1) i) Manvebain ) | FTE (10%) 15&
(450 nm) (500 rim) O 50
000 %, o%o
69 o
Max Veloci [V0) 4573557 ) MarVelogiy ) | #8587 o) 0% 100%)

Hinh 12. Mé phéng sw thay déi mau sdc Hinh 13. M6 phdéng mdt dé hat dién tir di

ctia photon dnh sdng khi thay déi bwéc chuyén trong bong chdn khong VC khi thay

séng ldn lwegtt tai 300, 400, 450, 500 nm. ddi cwong do chiéu sang (A = 110 nm) tai
10, 15,20 va 100%.
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Hinh 12 mé phéng sw thay d6i mau sic ctia 4nh sang tir mau cuc tim, mau tim, mau xanh lam
va mau xanh 14 khi thay d6i bwéc song lan lwot tai 300, 400, 450 va 500 nm. Cwong d6 dong
quang-dién tang khi ting cwong do chiéu sang la do s6 lwgng photon 1én hon tédi va cham
dén tAm vat liéu, do d6 s6 lwong cac dién tir bat ra khoi vatliéu dé di chuyén téi tAim dién cuc
con lai nhiéu hon. Vi vy thu dwoc cwong do6 dong quang dién cao hon, két qua thi nghiém
dwoc mo phong truc quan trén hinh 13.

4. Kétluan

Ching t6i da xay dung dwoc thi nghiém mo phéng hién twong quang dién ngoai bang ngon
ngit 1ap trinh Visual Basic. Mot s6 twong quan gitra cac thong s6 vat ly nhw déng nang cia
dién t, hiéu dién thé ham phu thudc vao tin sé photon; cwong d6 dong quang-dién phu
thudc vao dién ap gitra hai dién cwc hodc cwong do chiéu téi kim loai dd dwoc mo phong.
Phan mém mé phong hién twong quang dién ngoai da dwoc dong géi dwédi dang file chay
* exe, thudn tién cho viéc st dung trén tat cic hé diéu hanh.

Tai liéu tham Khao
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Magazine 9(4), 58-61.
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Office.

6. Luttinger, J. M., 1956. Quantum theory of cyclotron resonance in semiconductors:
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lan thir hai

Mo phong cwong do birc xa nang lwong mat troi
theo thoi gian va vi tri dia ly bang Matlab

Pham Anh Tu4n*, Nguyén Khic Linh

Khoa ky thudt dién, Trwong Dai hoc Dién lwc;

* Email: tuanpa @epu.edu.vn

TOM TAT

Cdc trng dung ndng lwong Mdt troi ngay cang chiém mot vi tri quan trong doéi véi cudc song,
vi ddy la ngudn ndng lwong sach, bao phui khap Trdi ddt va vé tdn. Tinh dén ndm 2050 nhu cdu
str dung ndng lwong tir dién Mdt troi sé chiém khodng 20 % téng nhu cdu dién ndng trén toan
thé gidi [1]. Do ndng lwong Mdt troi khéng dong nhdt trén Trdi ddt; né phu thudc vao toa do,
thoi gian trong ngady, ngady trong ndm... nén cdn cé sw tinh todn dé dwa két qud dw bdo. Birc xa
Mdt trod dworc tinh trén co s& cdc phwong trinh mé td chuyén déng twong déi cia Trdi ddt-
Mt troi, két hop vdi cdc thong tin khdc nhw thoi gian, dia Iy, mdy... Trong nghién citu nay,
chiing téi trng dung ngén ngi¥ ldp trinh Matlab dé tinh todn va mé phéng nhdm dwa ra cdc do
thi mé td: toa dé va géc phwong vi ctia Mdt troi theo thoi gian, ndng lwong birc xa chiéu dén
Trdi ddt.... Két qud tinh todn va mé phéng duoc trng dung dé'tinh vi du cho Thanh phé Da Néng.

Tir khéa: Nang lwong Mat troi; M6 phong nang lwong Mat troi; Pién Mat trod; Matlab va trng
dung.

1. Gi¢i thiéu chung

Nang lwgng Mit troi ¢d thé chia thanh 2 dang gom nang lwgng birc xa nhiét va dnh sang [2].
Cac rng dung ctia nguon nang lwong nay ngay cang tré nén quan trong véi cudc song, Pay la
nguon ning lwong mién phi, sach va phong phui & hau hét cic noi diém trén bé mit Trai dat.
N6 cang quan trong hon khi chi phi nhién liéu hoa thach cao va nhitrng tic dong lam 6 nhiém
moi treong tir viéc dot chung. Nang lwong Mat trod dugce truyén dén Trai dit thong qua bire
xa Mit troi, bao gdm hai phén: phin birc xa nam trén bau khi quyén va phin birc xa dwdi bau
khi quyén. Phan nang lwgng birc xa dwdi bau khi quyén c6 thé dwoc do bang cac thiét bi do
nang lwong Mit troi nhw: nhit xa ké (pyranometer, solarimeter), trie xa ké (pyrheliometer),
nhit xa Ky (actinography) [2]. Ngoai ra, n6 ciing c6 thé dwoc tinh todn dwa trén cic nguyén
ly thién van hoc va hinh hoc va mé hinh hod nguén Mit trod. Trong nghién ctru nay ching toi
thwc hién viéc mo6 phong va tinh toan cweong do birc xa nang lwgng Mat troi theo thoi gian va
vi tri dia ly trén nén Matlab.
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2. Mo hinh va thuat toan mé phoéng
Trai dit xoay quanh Mit troi trong mot quy dao hinh elip, thoi gian ctia moi vong Trai dat
quay quanh Mat troi la khodng 8766 gior [3]. D61 véi mot di€ém quan sat cu thé trén Trai dat,
vi tri M3t troi c6 thé dugce xac dinh béi hai goc do chinh, d6 1a goc cao do (o) va géc phwong
vi (6s), nhw trong Hinh 1.
Goc cao dd a c6 thé dwoc xac dinh bdi phwong trinh [4]:

sina = sinL.sin 6 + cos L. cos w (1)
trong do: L 1a vi dd cha vi tri quan sat, 6 1a géc nghiéng, va w la géc gio.

21'[(N—81)]
365

(2

Phuwong trinh thwc nghiém dé diéu chinh d6 léch tAm ctia quy dao Trai dat va do nghiéng truc
cta Trai dat, EoT nhw sau (theo don vi pht) [4]:

§ = 23,45°sin [

EoT = 9,87.sin(2B) — 7,53.cos B — 1,5.sin B (3)
L. — 2T N
voi B= py (N—-81) (4)

trong do: N la s6 ngay cuia thoi gian dwoc xac dinh tinh tir ngay 1 thang 1.

Hinh 1: Chuyén ddng ctia géc cao dj va géc phwong vi

Goc phuwong vi 6 thé dwoc tinh theo cong thire [4]:

cos dsin o
€0s0s = oosa )

Hé s6 hiéu chinh thoi gian rong LMT (tinh bang phut) [1]:
LMT = 4.(LOD - LSMT) + EoT (6)
LMST = 150. TGMT (7)
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Hé s8 15° 1a gbc quay ctia Trai dat moi gid.
Trén co s& do c6 thé tinh dwoc goc gior [4]:
w = 15° (AST — 12) 8)
AST = LMT + EoT = 4°. (LMST — LOD) 9)
Vi vy, vao budi sang, goc gior la &m va vao budi chiéu gior goc la dwong,
Sw thay doi birc xa theo khodng cach gitra Trai dat va Mat troi (Gex) dwoc cho bdi phwong
trinh [4]:

Gey = Go. (R?)2 (10)

trong d6 Ray 1a khodng cach trung binh gitra Mat troi va Trai dat va R la khoang cach thue
gitta Mat trod va Trai dat trong cac thoi diém khac nhau. Theo cac s6 liéu tinh toan thi [4]:

Rav = 14 0,0333. cos (23 (11)
hay
Gex = Go- (1 +0,0333.cos (33 ) (12)

DAy chinh la birc xa nang lwgng mat troi chiéu xuéng Trai dat.

3. Cong cu mo6 phong va két qua

Trén co s& ly thuyét da trinh bay & trén, ching t6i xiy dung thut toan va lap trinh xy dung
cong cu mo6 phong cwong do birc xa nang lwong Mat troi theo thoi gian va vi tri dia ly trén
Matlab. Cong cu nay cho phép tinh toan va mé phong vi tri twong déi ctia Trai dat va Mat troi,
cwong do birc xa cia mat troi trén bé mat Trai dat...

[ sun_position = =

MODELING OF THE SUN POSITION

Chonddthi  Géc cao 48 v pLOT

Chon Vi Tri D3 Ning v
VTds (L) 16.0519

Kinh @ (LOD) 108.2153

Ngay /Théng 1] |4
S8 ngay 101

Mii gigr 7

Buéc nhay thoi gian (phit) 60 0 01 02 03 04 05 06 07 08 09 1

Hinh 2. Giao dién ctia phdn mém
Dit liéu d4u vao gom: toa dé dia ly, ngay thang, mdi git, bwdc nhay thoi gian khao sat...

Dit liéu dau ra gbm: goc cao d6, goc phwong vi, cweorng dd birc xa Mat troi tai cac diém trén bé
mat khi quyén, tai cic diém do trén trai dat...
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Vi du: Giao dién chinh ctia cdng cu khi nhap dit liéu d4u vao tinh cho Thanh phé Pa Nang [5]
nhw Hinh 2.

Két qua tinh todn mé phong goc cao d6 va phwong vi theo thoi gian trong ngay 1 thang 3 tai
thanh phé Da Nang dwogc thé hién nhw Hinh 3. Két qua Hinh 3(a) cho thiy goc cao do theo
thoi gian trong ngay phu hop thuc té; mat troi moc vao khodng 6h sang (360 phit), 1an
khoang 18 gio chiéu (1060 phut) va thoi diém mat troi cao nhit vao khoang 12 gior (720
phut). Két qua hinh 3(b) cho thiy thoi diém mat tréi moc goc phwong vi khong & hwdng
chinh déng (hwéng 90°) ma nam léch mat chut vao khoang 80° dong.

K&t qua tinh todn mod phéng bitc xa nang lwgng Mt trdi tai thanh phé Da Nang dwoc thé hién
nhu Hinh 4. Két qua nay dwoc mo phong cho ngay binh thwdng va hé s6 khéi khi (air mass)
AM =1.5. Két qua nay cho gia tri cwong dé max vao khoang 900 W/m2 &ng véi thoi diém
khodng 700 phut (12 gi¢ trwa), gia tri phtu hop véi cac phép do thuc té khi c¢é tinh dén anh
hwdng clia may.

80

/ ”\\
: ! \

"
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10 1 1 1 I 1 1 I ]
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Thoi gian (phut)

Goc cao do (do)
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0

-20

Goc phuong vi (do)

-40
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80 —

100 1 1 1 1 ]
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Thoi gian (phut)

Hinh 3. M6 phdng goc cao dé (a) va géc phwong vi (b) theo thoi gian

96



Ky yéu Héi nghi Gdan két khoa hoc co bdn véi khoa hoc trdi ddt (CBES2-2018)

800

Guong do buc xa toan cau (W/m2)
.
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Thei gian (phut)

Hinh 4. M6 phdng birc xa mdt troi theo thoi gian

4, Kétluan

Cac thiét bi do birc xa Mat troi nhw nhat xa ké (pyranometer, solarimeter), truc xa ké
(pyrheliometer), nhat xa ky (actinography) thwong dwoc 1ap dit tai cac dia diém dwoc lwa
chon & cac vung cu thé. Trén thuec té, dé thuc hién do va tong hop dit liéu do nay co chi phi
kha 16n nén khong thé dit ching tai moi diém trén Trai dat. Cac tinh to4n nay cung dwoc
dung dwoc du bio nang lwong Mat troi birc xa & moi dia diém trén trai dat. N6 c6 y nghia dic
biét trong viéc xac dinh dit liéu tai nhitng vi tri khong c6 hodc chwa thé 13p dat dwoc thiét bi
do nang lwong Mat troi.

Tai liéu tham khao
1. International Energy Agency IEA, “Solar Energy Perspectives,” 2011.
S. Radiation and D. Models, Solar Radiation and Daylight Models. Elsevier, 2004.

V. Badescu, Modeling Solar Radiation at the Earth’s Surface. Spinger, 2008.
T. Khatib, Modeling of photovoltaic systems using MATLAB. Wiley, 2016.
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Nghién ctru va xay dwng thi nghiém ao: “Khao sat
song dirng trong cot khong khi va toc do truyén am
trong khong khi theo nhiét do moi trwong”

Téng B4 Tudn®, Du Thi Xuin Thao, Nguyén Manh Hung, Pham Thi Trang,
H6 Quynh Anh

Khoa Khoa hoc Co bdn, Trwong Pai hoc M6 - Pia chdt;

* Email: tongbatuan208@gmail.com

TOM TAT

Ngay nay, viéc itng dung céng nghé théng tin dé'tinh todn va xdy dung cdc thi nghiém do trong
gido duc va dao tgo dd va dang thu hiit sw quan tdm cta cdc nha khoa hoc va cdc nha gido duc.
Thi nghiém do gitip chiing ta cé thé quan sdt dwoc nhitng qud trinh vt Iif mét cdch truc quan
ma két qud gdn ding thuc té do do tiét kiém dwoc thoi gian, kinh phi,... Trong bai bdo nay,
chiing téi trinh bay két qud nghién cteu va xdy dwng thi nghiém do: “Khdo sdt hién twong séng
dirng trong cét khéng khi va tdc do truyén dm trong khong khi theo nhiét dé moi trwomg” bang
ngoén ngir Idp trinh Python. Két qud thu dwoc gép phdn ndng cao chédt lwong dao tao ngudn
nhdn lyc cho cdc nganh dao tao trong Trwong Pai hoc M6 - Pia chat.

T khéa: Song dirng; Thi nghiém ao; Python.

1. Gidi thiéu

Hién nay, nganh c6ng nghé thong tin ¢4 nhiéu ngdén ngit 1ap trinh cap cao tir d6 tao ra cac trng
dung théng minh trong san xut, doi song. Nhitng (rng dung nay la mot phan khong thé thiéu
trong cac day truyén tw dong hoa, diéu khién, phan tich s6 liéu, quan li (tng dung Uber,
Grap...), gidi tri (thwc té 40)... Trong gido duc dao tao c6 thé dung cac phan mém Flash, Matlap,
Pylap... d& m6 phong va xt li dir liéu khoa hoc. Béc biét c6 mét linh vuc dwoc quan tim la mo
phong cac hién twong vat li, dinh lut vat li, cac thuyét vatli... tao ra hinh anh tryec quan sinh
déng. Pa c6 nhiéu nhom nghién ctru mo6 phong trén thé gi¢i nhw PHET cla trwong dai hoc
Colorado Boulder [1], Design Simulation Technologies [2], Molecular Workbench [3],... Trong
nuwéc, nhom nghién ctru ctia Trwong Pai hoc Duy Tan dwgc gidi thwdng Nhan tai dat Viét ndm
2017 véi san pham: “U'ng dung cong nghé md phong thuc tai a0 3D xay dung co thé nguoi
phuc vu cong tac gidng day, hoc tip va nghién ciru trong khoi nganh khoa hoc sirc khoe”.
Nhém tac gid thudc Vién Han 1dm Khoa hoc va Coéng nghé Viét Nam véi san phdm: “Nén tang
phat trién gido duc Openclass room” dat giai Tri thirc tré vi gido duc ndm 2017.
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Maic du da c6 cac nghién ctru i thuyét va thuc nghiém vé hién twong cong hwdng song am
trén thé gi¢i[ 2,3,7]. Tuy nhién, trong cic truedng dai hoc & Viét Nam chi méi thiét ké dwoc
cac thi nghiém xac dinh toc d6 truyén 4m trong diéu kién nhiét do phong. St dung phan mém
thi nghiém 4o 1a moét giai phap gidp qua trinh day hoc dat hiéu qua cao hon, giam thiéu kinh
phi ché tao dung cu thi nghiém that. Vi viy ching t6i da thiét ké, xiy dung thi nghiém: Khdo
sdt séng dirng trong khdng khi, toc do truyén Gm trong khéng khi theo nhiét dé ctia moi trwong
dwa vao cac bai thi nghiém thuwc c6 tai phong thi nghiém vat Ii, Truedng Dai hoc M6 - Dia chit.
O’ bai thi nghiém thurc viéc do dac chi thwc hién dwoc & nhiét d6 phong, trong khi d6, viéc mé
phong da khéo sat dwoc su lan truyén séng am trong khong khi & nhiéu nhiét do khac nhau.
Ngon ngit 1ap trinh dwoc str dung la ngdn ngtr Python phién ban 2.7 [4]. Pay la mot ngdén ngit
lap trinh m3 mé c6 hd tro cac phong cach 1ap trinh c6t 16i khac nhau, cac 1énh code rat don
gian va ro rang.

2. Co’ s& ly thuyét
2.1 Ly thuyét song dirng trong cét khéng khi

Nguon phat song am dwoc ddt vao diu bén trai cia 6ng khong khi va phat ra véi tin s6 m f.
Khi s6ng truyén di trong 6ng khong khi, gap bé mat pittong, séng bi phan xa, truyén nguoc
lai so véi song téi. Thue t€, phan tir vat chat trén bé mat pittong khéng dao dong, nén soéng
phan xa tai vi tri pittong ngwoc pha véi song téi. Trong treong hop hai dau ong déu hé
(khéng c6 pittong) thi séng phan xa tai dau tw do sé cung pha vé&i song téi. Coi bién dd cta
song t&i va song phan xa 13 A. Séng tdng hop ciia séng téi va song phan xa tai mot diém trong
ong la:

x=-2Asin(2z f g)cos(27rﬁt) (D
14

trong d6 d la khoang cach tir diém dang xét t&i diém song téi gap pittong trong 6ng khong
khi, v1a toc d6 truyén séng 4m trong khong khi.

Bién do ctia song 4m tai diém xét la:

A, = ‘ZA sin(Zﬁ%)‘ (2)

Vi tri ctia ntt song, tai diém bién d6 cuc ti€u twong Gng voi:

d=k%;k=0,1,2... (3)
Vi tri cac bung song:
d=(2k+1)%;k=0,1,2... (4)

T (3) va (4) ta thdy cac nut song va bung séng nam xen k& nhau déu din, khoang cach nut
song va bung séng ké tiép nhau bang nira bwdc song. Néu ta thay ddi chiéu dai cot khong khi
bang cach dich chuyén pittong trong 6ng sao cho chiéu dai cot khong khi théa man diéu kién:

L=k2+%k=0,1,2.. (5)
2 4
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thi diém gin miéng ong ludn ludén la moét bung soéng. Vi tai dau kin khong khi khong dich
chuyén qua mat kin nén tai dau kin 1a mot ntt séng, tai ddu hé twong ng véi mot bung séng.

Trong truedng hop ca hai dau déu hé, khi c6 cong hwdng séng dirng tai dau hé séng tdi va
song phan xa cung pha véi nhau, nén hai dau déu 1a hai bung séng. Piéu kién cdng hwdong
séng dirng trong trrdng hop nay la:

L:k% véik=1,2,3.. 6)
V&i chiéu dai 6ng bang nira bwdc song (k= 1), ta goi 1a mode cong hwdng co ban, cong hwdng
wng véi k=2, 3,...1a cdc mode cdng hwdng bac 1, bac 2...
2.2 Sw phu thudc téc do truyén am trong khéng khi theo nhiét do
Nam 1676, Newton dwa ra cong thirc téc do truyén 4m trong khéng khi:
v=|— (7
Je)

trong dé E va B lan lwot 1a modun dan hoi va khoi lwong riéng ctia chit khi. Khi &m truyén
qua khong khi c6 thé coi nhiét do 1a khong ddi (qua trinh ddng nhiét) nén c6 thé 4p dung dinh
luat Boylo - Mariotte:

AP
PV=(P+AP)(V—AV)—>PzW=E (8
14

Do d6 téc d6 truyén m 1a & diéu kién tiéu chuin (0 °C va ap suat 1 atm):

A =\/E=228m51 9)
o

Tuy nhién, thwc nghiém da xac dinh dwoc toc do truyén 4m tai diéu kién tiéu chuin la 332
ms-1. Chinh béi vay Laplace da hiéu chinh cong thirc (7) cia Newton thanh:
B

v=_[— (10)
yo)

Trong do, B 1a modun dan hoi khéi ctia hé chit khi. Laplace cho rang khi &m truyén trong
khoéng khi thi khong khi bi bién d6i doan nhiét chir khong phai dang nhiét, stt dung phwong
trinh doan nhiét dé tim modun dan hoi khai:

PVV:(p+AP)V7(1—/I'/—V+...) (11)
Tt do:
AV AP
P=(P+AP)|1-y— |>yP= =B 12
( )( y Vj PV (12)

Thay (12) vao (10) ta dwoc:
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v=r— (13)

C '
voi y = C—” =1,4 goila hé s6 doan nhiét, ta dwoc van téc Am & diéu kién tiéu chuin la:

v, =y \E =332ms™ (14)

Két qua nay rat pht hop véi thue nghiém, nén cong thirc cia Laplace dwgc ing dung trong
thuc té rat nhiéu. Biy gitr xét hé chat khi trong 6ng & nhiét do bat ki, ta cé thé tich cta khéi
Kkhi:

V=V,(1+pt) (15)

trongd6 3= 14 1ah¢ s8 né vi nhiét, ¢1a nhigt do, Vo la thé tich & 0 °C.

Khéi lwong riéng theo nhiét do:
Py =p(1+ft) (16)

voi p,, p twong ing la khoi lwong riéng & 0 °C va t °C.

\/7 \/1+ﬁt~1+ pt= 1+546 (17)

Ta thu dwgc cong thirc sy phu thudc ctia téc do truyén 4m theo nhiét d6 moi trong:

v=v, (1+%J:332+0.61t (18)

3. Két qua va thao luan
I Hgi nghi CBES2-2018 - TongBaTuan@humg.edu.vn (BB RoSCx7
Khdo sat song dung trong khong khi va toc do song am
trong khong khi theo nhiét do moi truong

© Reset
» On/Off

Cac thanh phan

@ 86ng t&i

© 8éng phan xa

© 8éng dirng
Nhiét dé méi trucng (dé C)

m g an

;".:-,.;_‘ A \.“ s‘:"‘ ."‘!1. e o S ® o Tén sé son aim ftHz)
« ?:';’-.&*:: SR | .}, ’.,_:. ' .,...:.a. { 20, g am ff
g:.é }'.6. _i‘,‘o‘ 'i"' :':. :’,0.:: L7 ‘.. 0’9" .% [ i o
Feo b oo0p o.:.. ' . 8° ® 3 o Niit k (m)
4 ."' .‘Q : Bl oSO ] ‘ a.. 8\:.4 Nuit k+1(m)

:’." Wea ®e 0 o 8 S 00 a2 ”0 d»"."“. 20:‘ N
Chiéu dai c6t khéng khi

Bude séng (m)

Tée do V (m/s)

Hinh 1. Hinh dnh giao dién ctia chwong trinh
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Phian mém mo phong hinh dnh cac phin tir chit khi coi gn ddng 1a li twdng c6 dang hinh
tron nho, kich thwéc giong nhau sip x€p ngiu nhién trong dién tich cta cot khong khi, cot
khong khi c6 dwong kinh 1a 6 cm va chiéu dai 12 cm. Bé qua mot s6 yéu t6 anh hwdng khac
nhw d6 4m ctia méi trwedong... Hinh 1 13 giao dién cia chwong trinh, bao gbm ctra s6 chinh (bén
trai) va ctra s6 phu (bén phai). Ctra s6 chinh la hinh dnh cac phén ti khi trong 6ng cong huwdng.
Ctra sO phu 1a bang diéu khién trén do c6 tich hop cac chirc ning diéu khién tit mé, thuc hién
lai, cic dang song... va phén dat tan s6 dao dong cia nguon 4m va nhiét do méi truedng ngoai.
Duwong thang & gitta 6ng 1a hinh 4nh minh hoa séng truyén trong dng, khi c6 tn s6 bang
khong thi 1a duwdng thing.

Sau khi dat cac thong sé ngoai, chay chwong trinh thi thu dwgc hinh 2, 3, 4 1a hinh anh séng
t&1i, song phan xa va séng dirng. Néu dat vao dau trai cia dng mot ngudn phat séng dm cé tin
s6 dao dong dworc chon trén ctra s6 diéu khién thi sé thay c6 song tGi truyén tir trai sang phai.
Khi c6t khong khi ngirng dao dong thi duing chudt kich 1én ctra s6 chinh dé thu cac s6 liéu vé
vi tri cac nut séng va bung séng trén dwdong séng dang sin, tiép dé dung chirc nang “T6c do
am” dé tim t6c do truyén 4m &ng véi cac diéu kién ngoai da chon.

Khao sat séng dieng trong khong khi va toc do song am

trong khong khi theo nhiét do moi trieong

oo e

Reset
s On/Off

Cac thanh phén

® Séng téi
Séng phan xa
Séng dirng

Nhiét dé méi truong (do C)

m

Tén s6 song am f(Hz)

Nitk(m)
Niit k+1(m)

Bude song (m)

Téc do V (m/s)

Hinh 2. Hinh dnh sdng tdi & tdn sé f = 923 Hz, nhiét d6 méi truong la 24 °C.

& nghi CBES2-2018 - TongBaTusn@humg.eduvn (=R =]

Khdo sdt song dieng trong khong khi va toc do song am
trong khong khi theo nhiét do moi truong

Reset
o On/Off
Céc thanh phan
Séng téi
® S6ng phén xa
Séng dirng
Nhiét dé méi truong (dé C)
am ) ™
el
Tan so song am f{Hz)
] J um
re L
Niit k (m)
Nut k+1(m)

Budc song (m)

Chiéu dai cot khang khi

Tée dg V (m/s)

Hinh 3. Hinh dnh séng phdn xa & tdn s6 f = 923 Hz, nhiét d6 méi truong la 24 °C.
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Héi nghi CBES2-2018 - TengBeTusn@humeg edusm

=1 jwiia

Khdo st séng dirng trong khong khi va toc do séng am

trong khong khi theo nhiét do moi trieong

Vo . oo o LY o0 * B, o o

Chiéu dai cot khéng khi

Hinh 4. Hinh dnh séng dirng
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* On/Off
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> J m

u

Tan s6 song am f(Hz)
L 1000

Niit k (m)

Niit k+1(m)

Buoc song (m)

Tée do V (m/s)

Tién hanh thi nghiém trén phin mém véi tan so6 f = 500 Hz, khao sat song dirng trong 6ng
khong khi mot dau dé hé mot dau bit kin & cic nhiét @6 khac nhau. Hinh dnh séng dirng cta
cot khong khi nhw hinh 4 va xac dinh t6c do truyén 4m trong khong khi twong (rng véi nhiét

dd nhw Bang 1.

Bdng 1. Két qud lam trén phdn mém thi nghiém do, khdo sdt hién twong séng dirng trong cot

khéng khi
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T T T T T
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Hinh 5. Do thi sw phu thudc téc dé truyén Gm vao nhiét do

103



Ky yéu Hoi nghi CBES2-2018

Chung t6i d4 tién hanh khao sat hién twong séng dirng trong cot khong khi bang chwong trinh
mo phong da dwoc thiét ké trong hai treomg hop: Hai dau 6ng khong khi hé; Mot dau hé va
mot dau kin. Hinh anh thu dworc trén clva s6 chinh twong déi truc quan, gitp sinh vién cé thé
dé dang hiéu duoc hién twong vat ly xay ra. Dac biét chwong trinh c6 thé khao sat duorc téc
d6 truyén 4m & cac nhiét do khac nhau ké ca nhiét dé6 Am rat thip. Pay chinh la diém manh
cta cong nghé dwoc khai thac, ap dung vao qua trinh giang day. Trong pham vi cta bai bao,
chiing t6i chwa gidi quyét triét dé cac diéu kién ngoai vi nhw d6 4m clda moi treong, d6 1a mot
yéu to hap thu 4m va c6 anh huéng dén toc do truyén 4m [1,7,8 ]

4. Kétluan

Trong bai bao nay ching tbi da st dung ngén ngir 14p trinh Python dé nghién ctru va xay dung
thanh cong thi nghiém 4o: “Khdo sat séng dirng trong cdt khong khi va téc do truyén 4m trong
khong khi theo nhiét d6 moi trrdng”. Giao dién don gidn, hién thi bing tiéng Viét dé thao tac.
Suw phu thudc ctia téc d6 truyén 4m vao nhiét d6 méi trweong da dwoc mé phong, tir d6 cé thé
tim céch thay déi tdc do truyén Am bang cach diéu khién nhiét do ciia moi treong. Chung toi
sé tiép tuc mé rong nghién ciru theo hwdéng moé phong khdo sat hién twgng nay trong khong
gian 3D véi cac diéu kién ngoai vi gan giéng véi thue té. Két qua nghién ctru giip ning cao
hiéu qua trong céng tac dao tao va gido duc trong thoi dai cia cudc cach mang khoa hoc kj
thuat 4.0.
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Ky yéu Hoi nghi

lan thir hai

Nghién ciru va phat trién hé laser tir ngoai phat
xung ngan va diéu chinh lién tuc bwéc song trong
mot dai pho rong

Pham Vin Dwong!3, Nguyén Xuan T, Bui Thi Thiy Dwong!2, Nguyén
Van Dbiép?, Pham Hong Minh”*

1Vién Vit ly, Vién Han lam Khoa hoc va Céng nghé Viét Nam;
2 Khoa Vat ly, bai hoc Khoa hoc - Pai hoc Thdi Nguyén;
3 Hoc vién Khoa hoc Céng nghé, Vién Han ldm Khoa hoc va Céng nghé Viét Nam;

* Email: phminh@iop.vast.ac.vn

TOM TAT

Trong bdo cdo nay, cdc nghién civu trong viéc phdt trién hé laser phdt truc tiép birc xa tir ngoai
stt dung tinh thé Ce:LiCAF tai Vién Vit ly, Vién Han ldm KH&CN Viét Nam sé dworc trinh bay.
Bdng thuc nghiém, chiing téi da phdt trién thanh céng hé laser tir ngoai Ce:LiCAF dwoc bom
bdng hoa ba bdc bén cua laser Q-switched Nd:YAG & bwéc séng 266 nm. Hiéu sudt laser thu
dwoc 1én téi 33% véi cong sudt phdt cuc dai khodng 30 mW. DY réng ciia xung laser ngdn nhdt
6 thé xudng dwdi 500 ps trong viing buéc séng tir (280-300 nm). Hon nira, véi viéc ste dung
cdch tir 2400 vach/mm nhw la gwong cudi ciia budng cdng hwéng, hé laser tir ngoai bang hep
diéu chinh lién tuc buwéc séng da dwoc phdt trién thanh céng. D6 rong phd laser 16i ra c6 thé
dworc lam hep t¢i 200 pm. Cdc két qud nghién ctru ndy la tién dé cho viéc dinh hwong ting dung
hé laser tir ngoai Ce:LiCAF trong cdc nghién ciru tiép theo tai Vién Vat ly.

Tir khéa: Ce:LiCAF; Ngwdng bom; Nguwdng bao hoa; Ngudng pha hily; Laser xung ngan.
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Ky yéu Hoi nghi

lan thir hai

Nghién ciru ché tao va Khao sat Kkha nang sinh nhiét
trong tir trrong xoay chiéu cua chitlong tir nén hat
nano Fe;0; dwoc boc béi moét s6 polymer twong
thich sinh hoc

Pham Hoai Linh*, Pham Hong Nam, Ta Ngoc Bach

Vién Khoa hoc vt liéu, Vién Han Idm Khoa hoc va Céng nghé Viét Nam;

* Email: linhph.ims@gmail.com

TOM TAT

Trong nghién ctru nay, chiing toi phdt trién cdc hé chdt Iéng tir nén hat nano Fes04 boc bdi mot
s6 polymer twong thich sinh hoc nhw: dextran va O-carboxymethy chitosan nhdm ting dung
trong liéu phdp tir nhiét tri ung thw (magnetic hyperthermia cancer treatment). Cdc vat liéu
hat boc dworc hinh thanh dwdi dang dam hat (clusters) phdn tdn tét trong méi trueong nwéc
Vi kich thuéc thwdce thily ddng dwéi 200nm. Trong tir trudng xoay chiéu cé tdn sé va bién do
thdp (178 Hz 6.3kA/m), chdt I6ng tir thé hién céng sudt téa nhiét riéng cao. Gid tri cong sudt
thu dwoc cho mdu boc dextran la 112 W/g va mdu boc chitosan bién tinh la 204 W/g véi nong
d6 hat tir nhé 1mg/ml. Anh huéng twong tdc lwéng cuc ti clia cdc hat tir trong cluster va
twong tdc tir gitka cluster 1én céng sudt téa nhiét dwoc thwe hién trong nghién ciru nay. Két
qud nghién cteu chi ra rdng twong tdc tir déng vai tré quan trong va phirc tap vao khd ndng
sinh nhiét ctia cdc hat nano tir. Két qud nghién ctru doc tinh trén té€ bao ung thw cho thdy chdt
[6ng tir thé hién tinh twong hop sinh hoc cao va cé tiém ndng tng dung trong liéu phdp nhiét
ttr tri ung thu.

Twr khéa: Chit 16ng tlr; Nano tlr; Fe;04; Twong thich sinh hoc.
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lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan sy, 4/2018.

Nghién ciru ché tao, tinh chit vat li va kha nang
quang xuc tac caa vat liéu td hop g-CsN4/TiO:

LAm Thi Hang'?*, L& Thi Mai Oanh?, Dao Viét Thing3, Nguyén Manh
Hung3, D6 Danh Bich?

1 Khoa Khoa hoc Dai cwong, Trwong Dai hoc Tai nguyén va Méi trwong Ha Noi;
2 Khoa Vat Ii, Trwong Pai hoc Sw pham Ha Noi;
3 Khoa Khoa hoc co bdn, Trwdong Dai hoc M6 - Dia chdt;

* Email: lamhang289@gmail.com

TOM TAT

Trong nghién ciru nay, chiing téi trinh bay cdc két qud nghién civu tinh chdt vat Ii va khd ndng
quang xiic tdc ctia vt liéu composite g-CsN4/TiO,. Vét liéu dwoc ché tao bing phwong phdp
tron co hoc véi ti 1é khéi lwong ctia g-CsN4/TiO; khdc nhau. Cdu tric tinh thé, hinh thdi bé mdt
va tinh chdt quang ctia vdt liéu dwoc nghién citu théng qua phép do gidn do nhiéu xa tia X
(XRD), dnh hién vi dién tir quét (SEM), phd huynh quang (PL) va phd hdp thu UV-vis. Két qud
cho thdy vdt liéu két tinh tét ctia cd hai pha g-CsNyva TiOs, khéng cé sw xudt hién ctia pha tap
chdt. Anh SEM cho thdy cdc hat nano TiO; bdm dinh trén cdc tdm g-CsNs. Két qud UV-vis chi ra
rdang b hdp thu quang hoc ctia cdc mau g-CsN4/TiO; 6 sw vé phia buéc séng dai hon so véi
TiO; tinh khiét. Khd ndng quang xtic tdc cia vdt liéu g-CsN4/TiO, dwoc ddnh gid théng qua sw
suy gidm noéng do dung dich Rhodamine B (RhB) dw&i sw chiéu xa ctia dnh sdng dén Xenon. Két
qud thu dwoc cho thdy vt liéu composite g-C3N,/TiO; c¢6 khd ndng quang xtic tdc tot hon vit
Iiéu g-C 3N4.

Tir khéa: g-C3N4; TiO2; Composite; Quang xuc tac; Rhodamine B.
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Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan s, 4/2018.

Pac tinh quang cuaa vat liéu nano phat quang
europium phosphate nham ng dung trong y sinh
Lé Thi Vinh!, Ha Thi Phwong234, Hoang Thi Khuyén23, Tran Thu
Hwong?3"

1 Khoa Khoa hoc co bdn, Trwwong Pai hoc M6 - Pia chdt;

2 Vién Khoa hoc vat liéu, Vién Han ldm Khoa hoc va Céng nghé Viét Nam;

3 Hoc vién Khoa hoc va Céng nghé, Vién Han Idm Khoa hoc va Céng nghé Viét Nam;
4 Khoa Khoa hoc co bdn, Trwong Dai hoc Y Ha Noi;

* Email: tthuongims@gmail.com

TOM TAT

Hién nay, vdt liéu nano phdt quang chira ion ddt hiém da dwoc cdc nha khoa hoc quan tdm
nghién cttu do chiing cé khd ndng phdt quang cao, thoi gian séng huynh quang dai va thdn
thién véi moi truong. Trong sé cdc vdt lidu nano phdt quang chiva ion ddt hiém, vdt liéu
Europium phosphate (EuP0.H:0) la logi vt liéu hop thikc, c6 tdm phdt quang én dinh dwoc
ttng dung nhiéu trong ky thudt chiéu sdng, cdc man hinh phdng phan gidi cao, trong ddnh ddu
bdo mdt va ddnh ddu huynh quang y sinh. Viéc khdo sdt cdc thay doi diéu kién ché tao dé tding
cwong tinh chdt quang cia vt liéu la rdt cdn thiét, ddc biét trong linh vwe ddnh ddu huynh
quang y sinh. Trong bai bdo nay, chiing téi sé trinh bay mét sé két qud vé tong hop va nghién
ctru tinh chdt quang cua vt liéu EuP0O4H-0 bang phwong phdp vi séng. Khdo sdt dnh huéng
ctia diéu kién ché tao mdu nhw thay déi ty 1¢ khdc nhau cta [Eu3+] / [PO#], A6 pH ctia dung
dich tao mdu dén cdu tric, hinh thdi hoc va tinh chdt phdt quang cua vt liéu. Hinh thdi hoc
ctia vdt liéu c6 thé diéu chinh dwoc tir dang thanh sang dang hat. Dang thanh c6 kich thwéc
chiéu dai khodng 200-500 nm, d6 réng 15-20 nm, dang hat cé dwong kinh tie 8-15 nm. Vit liéu
phdt xa vdi cdc chuyén doi ddc trung ctia ion Eu3*: 5Dy — 7F (] = 1-4) twong ttng véi cdc vach
phdt xa & bwéc séng 594, 619, 652 va 702 nm. Pinh phdt xa manh nhdt & 594 nm.

Twr Khéa: Vit liéu nano phat quang; Ion dat hiém; EuP04.H-0.
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Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan sy, 4/2018.

Phuin xa CuO l1én bé mit diy nand SnO; nham nang
cao tinh chat nhay khi H.S

Dinh Van Thién!*, Trwong Thi Chinh2, Nguyén Van Duy3, Nguyén Vin
Hiéu3

1 Khoa Khoa hoc co bdn, Trwong Pai hoc M6 - Pia chdt;

2 Khoa Ddu khi, Trwong Pai hoc M6 - Pia chdt;
3 Vién Pao tao qudc té vé Khoa hoc Vit liéu (ITIMS), Trwong Pai hoc Bdch khoa Ha Noi;

* Email: dinhvanthien @humg.edu.vn

TOM TAT

Tinh chdt nhay khi ctia vat liéu nané oxit kim logi bdn dan sé dworc cdi thién ddng ké khi bién
tinh bé mdt. Trong bai bdo nay, chiing tdi trinh bay quy trinh moc ddy nand SnO; truc tiép Ién
dién cuwc Pt bdng phwong phdp béc bay nhiét & 750 °C va cdch bién tinh bé mdt ddy nané Sn0;
bdng hat nané Cu bdang phwong phdp phtin xa. DAy nané Sn0O; dwoc phun xa truc tiép Cu lén
bé mdt trong mét thoi gian nhdt dinh. Hinh thdi va cdu triic cta vt liéu ddy nané SnO; bién
tinh b&i Cu dwoc nghién ctru bdng hién vi dién tir quét phdt xa truong (FE-SEM) va hién vi dién
ttk truyén qua phdn gidi cao (HR-TEM). Két qud khdo sdt cho thdy hat nané Cu ¢ kich thwdc
tir 40-50 nm bdm trén bé mdt ddy nané Sn0.. Két qud khdo sdt tinh chdt nhay khi chi ra rang
cdm bién trén co sé& ddy nand Sn0; bién tinh Cu bang phwong phdp phtin xa cé dé nhay cao véi
khi H2S trong khodng néng do rdt thdp (0,25-2,5 ppm). Hon nita, thoi gian ddp tng, thoi gian
hoi phuc, dé nhay ctia cdm bién phu thudc ré rét vao nhiét dé va néng dé khi HS.

Tir Khéa: Day nand SnO; Bién tinh bé méat; Cam bién khi H.S.
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Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan s, 4/2018.

Ché tao hat nano kim loai Ag, Au trén thanh nano Si
bang phwong phap béc bay laser (PLD) nham nang
cao hiéu suat quang xuc tac cua chiing

Ng6 Tudn Cudng!, Nguyén Thi Minh Hué?, Nguyén Cao Khang?”*

1 Khoa Héa hoc, Trwong Dai hoc Sw pham Ha Noi;
2 Khoa Vat Ii, Trwong Pai hoc Sw pham Ha Nji;

* Email: khangnc@hnue.edu.vn

TOM TAT

Trong nghién citu nay, chiing toi trinh bay quy trinh ché tgo cdc cluster Ag, cluster Au trén
thanh nano Si theo phwong phdp béc bay laser. Bdng cdch thay déi sé lwong xung laser bdn
vao bia, cdc cluster Ag, Au cé kich thwéc khdc nhau dwoc hinh thanh va bdm dinh trén thanh
nano Si. Hinh thdi bé mdt, cdu tric tinh thé, tinh chdt quang cta vdt liéu dworc khdo sdt théng
qua cdc phép do kinh hién vi dién tir quét (SEM), gidn do nhiéu xa tia X, phd hdp thu UV-Vis, va
phd FT-IR. Két qud nghién ctru chi ra rang cdc cluster Ag, Au khéng nhitng bdm dinh trén bé
mdt thanh Si, ma chiing con ¢é khd ndng hdp thu tét dnh sdng trong viing nhin thdy. Tinh chdt
quang xtic tdc ctia mdu dworc khdo sdt théng qua phdn ttng phan hily xanh metylene (MB) dwéi
dnh sdng dén soi dét. Két qud cho thdy cdc mdu ché tao déu cé khd ndng phan hiy t6t MB, dung
dich MB nong dé 10 ppm dd gdn nhw bi phdn hily hoan toan sau 8 gicr chiéu sdng.

Tw khoa: Cluster Ag; Cluster Au; Si; Quang xuc tac.
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Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan sy, 4/2018.

Tang cwdong tinh chit sat dién, sat tir ciia vat liéu
BiFeOs bang cach pha tap dong thoi Nd va Ni

Dao Viét Thang’, Du Thi Xuan Tho, Nguyén Thi Diéu Thu, H6 Quynh
Anh, Nguyén Manh Hung

Khoa Khoa hoc co bdn, Trwong Pai hoc M6 - Dia chdt;

* Email: daovietthang@humg.edu.vn

TOM TAT

Vat liéu BiFeOs pha tap ddng thoi Nd va Ni véi cdc ndng dé tap chdt khdc nhau dwoc ché tao
bdang phwong phdp sol-gel. Cdu triic tinh thé ctia hé vt liéu dwoc khdo sdt bdng cdc phép do
gidn dd nhiéu xa tia X (XRD) va phé tdn xa Raman. Tinh chdt sdt tir ctia hé vat liéu dwoc xdc
dinh théng qua phép do chu trinh tir tré (M-H). Phép do chu trinh dién tré (P-E) dwoc dung dé
xdc dinh tinh chdt sdt dién ctia hé vat liéu. Két qud cho thdy ndng do tap chdt Nd va Ni c6 dnh
huéng téi cdu triic tinh thé, tinh chdt sdt dién, tinh chdt sat tir cua vat liéu BiFeQs. Tinh chdt
sdt dién va sdt tir dworc cdi thién khi pha tap ddng thoi Nd va Ni. Khi ndng dé tap chdt Nd ting
ttr 0 téi 15% mol, vat liéu cd tir dé bdo hoa (Ms) tdng tir 0,053 téi 0,528 emu/g, tir d6 dw (Mr)
tdng tir 0,011 t&i 0,116 emu/g, d6 phdn cwc dién bdo hoa (2Ps) tang tir 2,10 t&i 36,70 uC/cmg,
dé phan cuec dién dw (2Pr) tdng tir 1,26 téi 19,94 uC/cmz. Tinh chdt sat dién va sdt tir dworc cdi
thién manh nhdt khi pha tap dong thoi 12,5% mol Nd3+ va 2,5% mol Niz+. Ngudn géc tinh chdt
sat dién, sdt tir cuia vdt liéu dworc thdo ludn trong bdo cdo nay.

Tir khéa: C3u tric tinh thé; Tinh chit sat dién; Tinh chit sit tir; BFO dong pha tap (Nd va
Ni).
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Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan sy, 4/2018.

Nghién ctru ché tao vatliéu bién hoa (Metamaterial)
hap thu hai chiéu song dién tir dwa trén ciu truc cap
vong xuyén

Pham Thi Trangl’, T6ng B4 Tuin!, Trinh Thi Giang?, Nguyén Minh
Nguyét?, Du Thi Xuan Thao!

1 Khoa Khoa hoc co bdn, Trwrong Pai hoc M6 - Pia chdt;
2Vién Khoa hoc Vit liéu, Vién Han lam Khoa hoc va Cong nghé Viét Nam;

* Email: trang.phamthi78@gmail.com

TOM TAT

Cdu tric cta vdt liéu bién héa hdp thu tuyét doi séng dién tir thuwdng bao gom 3 16p, 1op dién
méi & gitka, hai bén la kim logi. Cdc nghién cttu trwdc ddy cho thdy, do hdp thu ctia vdt liéu chu
Yéu dwa trén viéc diéu khién cong hwdng tir tao béi dong doéi song giira cdu tric cdng hudng
mdt trwée va tdm kim logi mdt sau. Tuy nhién, véi cdc cdu triic nay, vat liéu nay chi hdp thu
séng dién tir theo mét chiéu xdc dinh ma khéng hdp thu theo chiéu ngworc lai ddn dén mot sé
han ché trong ttng dung thuc té. Trong viéc né luc tim kiém vt liéu hdp thu tuyét déi séng dién
tr hai chiéu vdi gdc phdn cwe dang hwdéng, bai bdo ndy chiing toi tdp trung nghién ctru va thiét
ké vt liéu bién héa dwa trén cdu triic cdp vong xuyén. Véi y twdng nay, vdt liéu hdp thu tuyét
ddi séng dién tir dworc tao ra dwa trén sw két hop ctia ton hao cong hwéng dién va cong hwéng
ttr xdy ra trén vt liéu. Phwong phdp nghién cteu st dung trong bai bdo nay la sw két hop gita
phwong phdp mé phdng va thuc nghiém.

Tir khéa: Vitliéu bién hoa; Vatliéu hip thu tuyét déi song dién tir; Vatliéu hip thu hai chiéu
séng dién tr.
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Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan sy, 4/2018.

Hé sd khuéch tan ndi tai va hé so khuéch tan twong
quan cua tap chat Bo trong silic

Vii B4 Diing”, H6 Quynh Anh, Téng B4 Tuin

Khoa Khoa hoc co bdn, Trwong Pai hoc M6 - Dia chdt;

* Email: yubazung305@gmail.com

TOM TAT

Trong qud trinh khuéch tdn tap chdt Bo (B) trong Silic (Si), sw twong tdc gitra B va sai héng
diém lam cho qud trinh khuéch tdn va hé s6 khuéch tdn ctia B trong silic tré nén phirc tap. Vi
vy, viéc xdc dinh hé s6 khuéch tdn ctia B trong silic khdng hé don gidn. Tuy nhién, trng dung ly
thuyét nhiét dong luc khéng thudn nghich, qud trinh khuéch tdn va hé s6 khuéch tdn cta tap
chdt B trong Si c¢é thé dworc ly gidi, tinh todn va khdo sdt. Trong bai bdo nay, cdc tdc gid da gidi
thiéu cdc két qud nghién ctru vé hé s khuéch tdn néi tai va hé s khuéch tdn twong quan ctia
B trong Si. Cdc két qud dd cho thdy:

i) Hé sé khuéch ndi tai va hé sé khuéch tdn twong quan ctia B trong Si phu thudc vao
noéng do ctia B va ndng dé sai héng diém;

ii) Khi néng do B thdp, hé s6 khuéch tdn ni tai cé ddu dwong va B khuéch thong thwong
trong Si;

iii) Khindng do B cao, hé s6 khuéch tdn ndi tai ¢é ddu Gm va B khuéch Ién déc trong Si.

Twr khoa: Khuéch tan B trong Si; Hé s6 khuéch tan ndi tai; Hé s6 khuéch tan twong quan.
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Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan s, 4/2018.

Tong hop nano silica pha tap phivrc chit huynh
quang Eu(Ill) véi phéi tx hitu co naphthoyl
trifluoroacetone, nghién ciru dac trueng cau tric va
tinh chat quang cua vat liéu

Hoang Thi Khuyén2*, Lé Thi Vinh3, Tran Thu Hwrong!2

1 Vién Khoa hoc vdt liéu, Vién Han Idm Khoa hoc va Céng nghé Viét Nam;
2 Hoc vién Khoa hoc va Céng nghé, Vién Han ldm Khoa hoc va Céng nghé Viét Nam;
3 Khoa Khoa hoc co bdn, Trudong Dai hoc M6 - Pia chdt;

* Email: khuyenhtims@gmail.com

TOM TAT

Gan day, cdc phirc chdt hivu co Europi (Eu) dang thu hiit dwoc rdt nhiéu sw quan tdm cho cdc
ttng dung trong chudn dodn hinh dnh, ddnh ddu huynh quang nhdn dang virut, té bao... Trong
56 cdc vdt liéu huynh quang dat hiém, cdc phirc chdt hitu co’ Europi c6 mot s6 wu diém nhw thoi
gian séng huynh quang dai, dang phd phdt xa hep, huynh quang ctia mét sé ion ddt hiém
(Eu(1ll), Th(III)) dwoc tang cwong ddng ké khi lién két phdi tri véi phdi tie hitu co thich hop.
So véi cdc phitc chdt hitu co Europi dang phdn tir, cdc nano phikc chdt hivu co dwoc mong
muén la cé cdc tinh chdt quang tot hon. Trong nghién ctru nay, chiing téi sé trinh bdy mot s6
két qua vé tong hop vdt liéu, nghién ctru ddc trung cdu triic va tinh chdt huynh quang ctia cdc
nano Silica pha tap phitc chdt huynh quang Eu(lll) véi phdi t¢ hitu co Naphthoyl
trifluoroacetone. Anh hwéng ciia néng do chdt pha tap dén khd ndng phdt quang ctia vat liéu
cting dwoc dé cdp trong nghién ciru.

Twr khéa: Huynh quang; Nano Silica; Phirc chat Europi.
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Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan sy, 4/2018.

Nghién ciru cau tric, tinh chiat quang x1c tac ciia vat
liéu to hop TiO; pha tap N véi graphene

Nguyén Cao Khang!*, Nguyén Manh Hung?, Doan Thi Thuy Phwong3, Lé
Thi Mai Oanh!?, Pao Viét Thang?, LAm Thi Hang!, Ngb Thi Lién?

1 Trung Tam Khoa hoc va Céng nghé nano, Trwdong Pai hoc Sw pham Ha Noi;
2 Khoa Khoa hoc co bdn, Trwdong Dai hoc M6 - Dia chdt;
3 Khoa Khoa hoc co bdn, Trwong Pai hoc Giao théng Van tdi;

* Email: khangnc@hnue.edu.vn

TOM TAT

Trong nghién citu nay, chiing téi ché tao cdc mau TiO;/graphene, TiO: pha tap N/graphene
Véi cdc ty 16 mol khdc nhau va nghién citu mét sé tinh chdt ctia chiing. Két qud chi ra rang cdc
hat TiO; c6 kich thwéc 20 nm dén 30 nm bdm dinh trén bé mdt graphene. Anh hwéng clia viéc
pha tap, ciia graphene Ién cdu triic, tinh chdt quang ctia mdu ciing da dwoc khdo sdt théng qua
cdc phép do kinh hién vi dién tir quét, nhiéu xa tia X va phd hdp thu UV-Vis. Ngudn géc tinh chdt
quang xtic tdc, khd ndng quang xiic tdc cao ctia cdc mdu ciing dworc thdo Iudn va lam ré trong
nghién cttu nay.

Tw khoa: TiO,; Graphene; Quang xuc tac.
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Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan s, 4/2018.

Anh hwéng ctia nhién liéu 1én ciu tric ciia hat nano
LaMnOs; ché tao bang phwong phap kich né vi song
Nguyén Thi Diéu Thul, Nguyén Viét Tuyén?, Tran Thi Hat*

1 Khoa Khoa hoc co bdn, Trwong Pai hoc M6 - Pia chdt;
2 Khoa Vat ly, Trwong Pai hoc Khoa hoc Ty nhién, DHQGHN;

* Email: tranthiha@humg.edu.vn

TOM TAT

Trong bdo cdo nay, chiing téi trinh bay cdc két qud vé viéc ché tao hat nano LaMnQs bing
phwong phdp kich né vi séng. Dung dich mudi nitrate ctia cdc kim logi La va Mn sé tdc dung
v&i nhién liéu thich hop trong phdn ttng kich né. Nhién liéu cé vai tro rdt quan trong trong
phdn trng la cung cdp nhiét cdn thiét cho sw hinh thanh sdn phdm perovskite LaMnOs. Chiing
toi nghién ctru dnh hwdéng cia lwong chdt déng vai tro nhién liéu (analine) trong phdn ting
kich né lén sdn phdm thu dwoc. Két qud cho thdy cdc amino axit cho sdn phdm tinh khiét va
két tinh tét. Cdc sdn phdm thu dwoc dé duoc nghién ciru cdu triic va hinh thdi hoc bang phép
do nhiéu xa tia X, kinh hién vi dién tir quét va phép phdn tich tdn xa ndng lwong tia X.

Tiwr khoa: LaMnOs; Hat nano; Kich né vi séng; Nhién liéu.
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Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan sy, 4/2018.

Ciu truc tinh thé, tinh chat sat dién va sat tir cuia vat
liéll Bio,gNd0,1FEO,98TM0,0203 (TM = CO, Mll, Ni)

DPao Viét Thang!*, L& Thi Mai Oanh?, LAm Thi Hang3, P6 Danh Bich?,
Nguyén Manh Hung?!, Dw Thi Xuan Thao!

1 Khoa Khoa hoc co bdn, Trwong Pai hoc M6 - Pia chdt;
2 Khoa Vat Ii, Trwong Pai hoc Sw pham Ha Noi;
3 Khoa Khoa hoc Dai cwong, Trwong Pai hoc Tai nguyén va Méi trwong Ha Noi;

* Email: daovietthang@humg.edu.vn

TOM TAT

Vét liéu BiFeO3 va BigsNdy1FeqssTM0203 (TM = Co, Mn, Ni) dwoc ché tao biang phwong phdp
sol-gel. Cdu tric tinh thé, tinh chdt sdt dién va sdt tir ciia hé vat liéu dwoc khdo sdt bing cdc ky
thudt khdc nhau nhw: Gidn do nhiéu xa tia X (XRD), phé tdn sdc ndng lwong (EDS), dnh hién vi
dién tir quét (SEM), chu trinh dién tré (P-E) va chu trinh tir tré (M-H). Tir két qud do XRD cho
thdy hé vt liéu BiFeOs va BiosNdo1Feq0sTM0203 két tinh trong cdu triic rhombohedral thudc
nhém khong gian Rsc. Vit liéu BiFeOs c6 hdng s6 mang tinh thé a = 5,583 A, c = 13,870 4, vit
liéu BigoNdo1Fen0sTMp0203 c6 hdng s6 mang tinh thé a va c nhé hon so véi hdng s6 mang tinh
thé ava c ciia vt liéu BiFeOs. Vat liéu BiFeOs thé hién tinh chdt sdt tiryéu véi Ms = 0,060 emu/g,
Mr = 0,018 emuy/g, tinh chdt sat dién véi Ps = 1,03 uC/cm?, Pr = 0,61 uC/cm?2. Tinh chdt sat dién
va sdt tir ciia BigsNdy,1FessTMo,0203 dworc cdi thién hon so vdi vt liéu BiFeOs. Ngudn goc ctia
tinh chdt sat dién, sdt tir ctia vdt liéu ciing dwoc thdo ludn trong bai bdo nay.

Tir khéa: Cu tric tinh thé; Tinh chit sat dién; Tinh chat sat tir; Nd-Mn; Nd-Co; Nd-Ni.
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Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan s, 4/2018.

Anh hwéng cia nhiét dé 1én trang thai ngwng tu
exciton trong mo hinh Falicov-Kimball mé réng cé
xét dén twong tac dién tir-phonon

D6 Thi Hong Hail2*, Nguyén Thi Hiu2, H6 Quynh Anh?

1 Hoc vién Khoa hoc va Cong nghé, Vién Han ldm Khoa hoc va Céng nghé Viét Nam;
2 Khoa Khoa hoc co bdn, Trwdng Dai hoc M6 - Pia chdt;

* Email: dothihonghai@humg.edu.vn

TOM TAT

Trong bai bdo nay, chiing téi dp dung ly thuyét truong trung binh tinh cho mé hinh Falicov-
Kimball hai chiéu mé rong cé xét dén twong tdc dién ti - phonon dé khdo sdt dnh hwdng cia
nhiét dé Ién trang thdi nguwng tu ctia exciton. Chiing téi dd rut ra dwoc hé phwong trinh tw hop
cho tham sé trdt tw ddc truwng cho trang thdi ngung tu exciton. Khi nhiét dé du thdp, tham sé
trdt tw khdc khéng, chitng té trang thdi ngwng tu ctia cdc exciton trong hé dworc thiét Igp. Véi
cwong d6 twong tdc Coulomb dii I6m, exciton trong hé ngung tu trong trang thdi Bose-Einstein.
Khi nhiét dj tdng, tham sé trdt tw trang thdi ngwng tu gidm, va khi nhiét do dui Ién, hé 6n dinh
trong trang thdi plasma ctia dién tir va 16 tréong.

Twr khoéa: Ly thuyét trwong trung binh tinh; M6 hinh Falicov-Kimball mé réng; Ngung tu
exciton.
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Ky yéu Hoi nghi

lan thi hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan sy, 4/2018.

Qua trinh sinh Higgs va U-hat tir tan xa e* e trong
mo hinh Randall-Sundrum
Nguyén Thi Haul*, Lé Nhu Thuc?

1 Khoa Khoa hoc co bdn, Truong Pai hoc M6 - Pia chdt;
2 Khoa Vat Ii, Trwong Pai hoc Sw pham Ha Noi;

* Email: nquyenthihau@humg.edu.vn

TOM TAT

Trong bai bdo nay, chiing t6i nghién ctru qud trinh tdn xq e* e- sinh Higgs va U-hat théng qua
hat truyén trung gian la U-hat. Cu thé, chiing t6i khdo sdt sw phu thudc cta tiét dién tdn xa
toan phdn theo binh phwong médun ctia hé sé cy va thir nguyén ty 1€ dy. Két qud cho thdy tiét
dién tdn xa toan phdn tdng khi [cyf? va dy tdng; tiét dién tdn xa toan phdn cho gid tri lon nhdt
khi dy nhdn gid tri trong khodng tir 1.8 dén 1.99 va [cy|? nhdn gid tri trong khodng tir 2000 dén
4500.

Twr Khéa: M6 hinh chuin; M6 hinh Randall-Sundrum; Vat Iy U-hat; Tiét dién tan xa.
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CBES2-2018
Toan hoc, Co hoc & U'ng dung



Ky yéu Héi nghi Gdan két khoa hoc co bdn véi khoa hoc trdi ddt (CBES2-2018)

Ky yéu Hoi nghi

l14n thi hai

Ap dung phwong phap toan Logic va phwong phap
“Phan tich Dengram” trong xw ly tai liéu dia hoa
xac dinh t6 hop cac nguyén té dong sinh trén cac
mo dong daéi Phan Si Pan

Phan Viét Son!*, Pham Tuin Cuwong?

1 Khoa Khoa hoc va Ky thudt dia chdt, Trwong Pai hoc M6 - Pia chdt;
2 Khoa Khoa hoc co bdn, Trwdong Dai hoc M6- Dia chdt;

* Email: phanvietson humg@yahoo.com.vn

TOM TAT

Trong cdc nhiém vu nghién ctru dia chdt doi héi phdi tich lily va téng hop mét khéi luong lon
cdc théng tin vé cdc thanh tao dia chdt bao gom cdc tai liéu dinh tinh va dinh lwong. Mét trong
sO cdc thong tin dé la cdc két qud phan tich dia héa dd gbc phuc vu cong tdc tim kiém cdc mo
khodng sdn cé ngudn géc ndi sinh, cdc mé dn sdu. Trong nhitng ndm qua, véi sy phdt trién ctia
khoa hoc ky thudt, ddc biét la todn hoc va tin hoc. Cdc nha dia chdt két hop vdi cdc nha nha
todn hoc dp dung cdc bai todn théng ké, todn logic va bai todn nhdn dang khodng sdn,... vao
trong cong tdc tim kiém, thadm do khodng sdn da thu dwoc nhitng thanh céng ruc ré. Két qua
dp dung bai todn logic va bai todn nhdn dang “phén tich Dengram” vao xi ly cdc két qud phdn
tich dia héa tai cdc mé dong déi Phan Si Pan cho thdy: Khu mé dong Sin Quyén va Td Phoi cé
ddu hiéu khodng héa chong véi hai nhém nguyén té khéng hoan toan tdch biét la (Cu-Ni-Cr-
Co) va (Cu-Pb-Zn); khu mé dong Liing P4 lién quan véi mét qud trinh tao khodng véi nhém cdc
nguyén t6 la Ni, Co, Cu; khu mé dong Lang Phdt - An Lwong lién quan véi mét qud trinh tao
khodng véi nhém cdc nguyén té la Cu, Pb, Zn.

Twr khéa: Khoang san; Phwong phap toan logic; Phwong phap phan tich Dengram.

1. Dat van de

Khodng san dong déi Phan Si Pan tir 1u da dwoc cac nha dia chit trong va ngoai nwéce rat
quan tAm nghién ctru, cac két qua nghién ctru khang dinh quing dong phan bd trong d4 bién
chit trao doi, gneis biotit bi micmatit hod thudc hé ting Sin Quyén. Theo két qua do vé ban
d6 dia chat va tim kiém khoang séan ty 1é 1:50.000 nhém to Lao Cai cda Lién Poan Dia chit
Intergeo (2001) cho rang dy 1a viing rat cd trién vong vé khoang san dong.
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Hién nay, d6i Phan Si Pan da c6 cac khu mé dwa vao khai thac mang lai hiéu qua kinh té cho
dat nwéc nhu: mé dong Sin Quyén, Ta Phoi, Liing P6, Lang Phat - An Lwong,... D€ tim kiém
nhitng mé twong tw nhw cdc mo noéi trén, dic biét la cic md 4n siu thi viéc ap dung cac
phuong phép toan logic két hop phwong phap todn dia chit "Phan tich Dengram” trong xtr
ly tai liéu dia héa dé xac dinh cac nguyén t6 déng sinh 1a mot cir liéu quan trong trong nghién
ctru dia chit khoang san.

2. Phwong phap toan Logic va phwong phap “Phan tich Dengram”

N6i dung phwong phép toan Logic va phwong phap “Phan tich Dengram” c6 thé tom tat nhw
sau:

Buwérc 1: Tir két qua phan tich quang phé ban dinh lwgng theo tAp mau, tién hanh thiét1ap ma
tran (¢;) dudi dang "0" va "1". Hang tir c6 gi tri "1" 1a hang tir twong tng v&i mau i; nguyén
t6 "j" c6 két qua phan tich 16m hon tri s6 Clark (hodc nén dia héa khu vuec). Triedng hop nguwoc
lai, hang t c6 gia tri "0" trong ma tran (s).

Buwéc 2: Dwa vao ma tran (@) xac 1ap ma tran tan s6 xuit hién dong thoi nguyén té trong tap
mAu nghién ctru va xac dinh t6 hop cac nguyén t6 cé gia tri thong tin cao theo phwong phap
phén tich tin s6 xuit hién mau cia D. Djefori theo cic cong thixc:

1 /1 ko
I}.:N ;,ilnij' (1)

k - S6 nguyén t6 nghién ctru

trong d6: N - S8 lwong mau

n;; - Tan s6 xuit hién déng thoi nguyén to hodc théng sé nghién clruivaj.

Gia tri thong tin tong [, bd sung theo tudn tw m = 1, 2, 3,... dwoc tinh theo cong thirc:
I = /2 I, (2)
j=1

I : La gia tri thong tin t6 hop cia nguyén t6 j dwoc sap xép theo thit tw I; gidm dan.

trong dé:

m: La t0 hop cac nguyén t6 c6 gia tri thong tin cao dwoc chon véi xac sudt cho trude.

Trong thuec té, nguyén to c6 gia tri thong tin cao khéng déng nghia véi nguyén to chi thi trong
dia hoa, bdi vi trong dién tich tim ki€ém do da trai qua lich st phat trién dia chit rat1au dai c6
thé c6 nhiéu thoi ky khoang hoa chong 1én nhau thudc nhiéu kiéu khoang héa c6 ngudn goc
khac nhau. Dic biét trong 14y mau dia hoa thir sinh thi vin dé nay con tré nén phirc tap hon.
DE tién dén lya chon t6 hop cac nguyén t6 dong sinh cin tién hanh cac budrc tiép sau.

Buwdrc 3: - Tién hanh phén tich twong quan han ché trong s6 cac nguyén té c6 gia tri théng tin
cao.

- Thiét 14p ma tran goc [X] cia m nguyén t8 c6 gia tri thong tin cao clia n mau.
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Xll XlZ X13 le

X21 XZZ X23 XZm

[X] = X3 Xy Xy o Xy
_an XnZ Xn3 Xnm_

- Thanh 1ap ma tran twong quan cdp theo céng thirc:

n 1 n n
inyi _7zxizyi
r, = i=1 ni-y o (3)

n

zl(z] zyl[ZyJ

i=1 i=1

Ma tran twong quan cdp cé dang:

XXy X1X3 X1 X
[R] XpXy XpX3 XX
r r r 1
XmXq XmX2 XmX3

- Ghi nhén cac cdp nguyén t6 c6 quan hé twong quan thuin (ry, > 0) chit ché theo tiéu chuin

r|J/N-2
V1-r?

kién ngoai sinh.

> 2 dé tién hanh lién két chliing véi gia thiét chiing c6 quan hé dong sinh trong diéu

biéu kién trén chi 4p dung véi diéu kién ngoai sinh. Con trong diéu kién noi sinh thi khi ryy <
0 v&i quan hé chit ché ciing c6 thé 1a dong sinh (A.B.Vixteliux, 1963).

Nho phép phén tich twong quan nay c6 thé budc dau nhan thirc dwoc cac té hop nguyén to
déng sinh c6 mat trong tip hop m nguyén t6 c6 gia tri thong tin cao.

Buéc 4: - Phan tich Dengram: Chinh la so @6 dang chum hay dang phan nhanh canh ciy duoc
str dung d€ phan anh moi lién hé gitra cac d6i twgng tir ddm dong nhiéu doi twong. Cac doi
twong dwoc chia thanh nhanh trong Dengram dwa theo nguyén tic mirc d6 gidng nhau vé cac
tinh chit dwoc quan sat. Nhiém vu trung tim trong buéc nay 1a ghép nhém cac nguyén té
trong tip hop m nguyén to cé gia tri thong tin cao. Viéc ghép nhém dwoc thwe hién nho hé s
twong ty (dy)

(4)

trong d6: X - Gia tri cta bién lwgng k ctia déi twong i.
Xjk - Gia tri cia bién lwong k ctia déi twong j.

Gia tri dij cang nho thi mdc d6 giong nhau cang lom.
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Ngoai hé s6 di; c6 thé str dung hé s arcos(ryxy) dwgc xac lap tir ma tran twong quan cia buéc
3, gia tri arcos(ryy) cang nho thi mirc 6 twong tw cang lom.

Nh¢ phwong phap phan tich Dengram nay ta c6 thé kiém tra va lwa chon nhiing t6 hop
nguyén t6 déng sinh da xac lap so bd & bwdc 3 va c6 dwoc nhan thirc vé méi lién quan giira
cac t6 hop nguyén t6 véi nhau.

3. Két qua ap dung phwong phap

Trén co sé cac buwde dé xuit néu trén, ching toi tién hanh xi 1y tai liéu dia héa thu nhan duoc
trong dién tich nghién ctru, két qua nhu sau:

* Khu mé dong Sin Quyén da 14y va phan tich 555 mau dia héa da goc (da bi phong héa, ban
phong héa nam tai chd). Két qua xir 1y tai liéu dia héa nhan dwoc cac gia tri thong tin [; va
thong tin t6 hop I nhw sau:

[I]_Ni_Pb.Co_Zn.Cu_Cr.Ti.Zr.Mo_
710,560 0,555 0,554 0,430°0,417 0,392 0,365 0,348 0,255 "

Ba_Sn'Nb_Ce.Li'W_La_Bi
0,113°0,026 0,007 0,004 0,003°0,002°0,001 0,001

) ’

[1]- Ni  (Ni,Pb) (Ni,Pb,Co) (Ni,Pb,..,Zn) Ni,Pb,..Cu) (Ni,Pb,..Cr)
"4 0,560° 0,788 0,963 1,055 1,134 1,200

(Ni,Pb,..,Ti) (Ni,Pb,..,Zr) (Ni,Pb,..,Mo) (Ni,Pb,..,Ba) (Ni,Pb,..Sn)
1,254 1,302 1,327 ' 1,331~ 1,332

(Ni,Pb,..,Nb) (Ni,Pb,..,Ce) (Ni,Pb,..Li) (Ni,Pb,..,W) (Ni,Pb,.,La) (Ni,Pb,..Bi)
1,332~ 1,332 ° 1,332 ' 1,332 ' 1,332 ' 1,332

Tl két qua tinh toan trén, néu coi t6 hop cac nguyén t6 bao ddm 100% lwong thong tin thi c6
thé ghi nhan day théng tin 6 nguyén t6: Ni, Pb, Co, Zn, Cu, Cr la c6 gi tri thong tin cao véi xac
sudt trén 90%.

Két qua phéan tich twong quan va phan tich Dengram gitra cic nguyén t6 c6 gia tri thong tin
cao trong trueong dia hda khu moé déng Sin Quyén dworc tong hop bang 1 va thé hién & hinh
1.

Bdng 1. Ma trdn twong quan cdp gitka cdc nguyén té dia héa khu mé ddng Sin Quyén

Nguyén to Co Cr Ni Cu Pb In
Co - 0,295 0,503 0,301 0,442 0,412
Cr 1,272 - 0,432 0,367 0,159 0,434
Ni 1,043 1,124 - 0,243 0,445 0,435
Cu 1,265 1,195 1,325 - 0,396 0,298
Pb 1,113 1,412 1,110 1,162 - 0,453
Zn 1,147 1,122 1,121 1,268 1,100 -
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Ghi chit: - Phan trén dwong chéo chinh cia ma trdn la hé s6 twong quan ryy.

- Phan dwdi duong chéo chinh ctia ma tran 1a gia tri arcos ryy.

Ni Co Cr Pb Zn Cu
0
i ok 1,043 1,146 1264 1,}00 1,176
D
g 0,503
O ONO )
s
<

Hinh 1. So d6 phdn tich Dengram va két hop véi phan tich twong quan giira cdc nguyén té
trong trwdong dia héa khu mé dong Sin Quyén

* Khu mé dong T4 Phoi da tién hanh 14y va phan tich quang phé ban dinh lwgng 1434 mau
kim lwong nguyén sinh. Két qua xtr ly tai liéu nhan dwoc cac gia tri thong tin [; va thong tin t6
hop [ nhw sau:
[IJ_Ni_Pb.Cu_ColZn_Cr.Ti.Zr.Mo_
74 0,54770,541°0,500° 0,459 0,406 0,382°0,313°0,280° 0,224

Ba.Nb_Sn.Bi_W_Ce.La_Li
0,145°0,124°0,100 0,004 0,001 °0,001°0,001° 0,000

1] ’ ) )

1]- Ni  (Ni,Pb) (Ni,Pb,Cu) (Ni,Pb,..Co) (Ni,Pb,..,Zn) (Ni,Pb,..,Cr)
"1 0,547° 0,769 0,918 1,026 1,103 1,168
(Ni,Pb,..,Ti) (Ni,Pb,..,Zr) (Ni,Pb,..,Mo) (Ni,Pb,..,Ba) (Ni,Pb,..,Nb)

) ) ) )

1,209 1,241 1,261 1,269 1,275

(Ni,Pb,...Sn) (Ni,Pb,..,Bi) (Ni,Pb,..,W) (Ni,Pb,.,Ce) (Ni,Pb,..,La) (Ni,Pb,..,Li)

1,279 1,279 1,279 1,279 1,279 1,279
két qua tinh toan trén, néu coi t6 hop cac nguyén t6 bao dam 100% lwgng thong tin thi c6 thé
ghi nhin day thong tin 6 nguyén t6: Ni, Pb, Cu, Co, Zn, Cr la c6 gia tri théng tin cao v&i xac suit
trén 90%. Két qua phén tich twong quan va phan tich Dengram gitra cic nguyén t6 co gia tri
thong tin cao trong trieong dia hoa khu mé Ta Phoi dwoc tong hop bang 2 va thé hién & hinh
2.
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Bdng 2. Ma trdn twong quan cdp gitea cdc nguyén té dia héa khu mé ddng Ta Phoi

Nguyén to Ni Cr Co Pb Cu Zn
Ni - 0,450 0,665 0,067 0,323 0,306
Cr 1,104 - 0,396 0,030 0,207 0,231
Co 0,843 1,164 - 0,199 0,204 0,267
Pb 1,503 1,540 1,370 - 0,497 0,252
Cu 1,241 1,363 1,365 1,050 - 0,193
In 1,259 1,338 1,301 1,316 1,377 -
Ghi chii: - Phan trén dwong chéo chinh ctia ma trdn 1a hé s6 twong quan ryy.

- Phén dwéi dwong chéo chinh cia ma tran 1a gia tri arcos ry.

Ni Co Cr Cu Pb Zn

1.036 1,050
1 -+ 1,180 1247

b2

Axy[sonin

Hinh 2. So A phén tich Dengram va két hop vdi phdn tich twong quan giiva cdc nguyén té
trong trwong dia héa khu mé déng Ta Phoi
* Khu mé dong Liing P6 da tién hanh 14y va phan tich quang phd ban dinh lwgng 567 miu

kim lwong nguyén sinh. Két qua xtr 1y tai liéu nhan dwoc cic gia tri thong tin [; va thong tin t6
hop In nhw sau:

[IJ_MOIW_Bi_Li_Pb.Cu_Ni_Co.Zn.
71 0,716°0,716°0,716°0,716 0,707 0,615 0,596 0,588 0,582 °

Cr_Zr.Ti.Nb_Ba_Sn_Ce.La
0,489°0,431°0,349°0,158°0,152°0,125°0,030 0,030
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Mo (Mo,W) (Mo,W,Bi (Mo,W,..,Li) (Mo,W,..,Pb) (Mo,W,...Cu)

I = ) )
[m] 0,716 1,013 1,241 1,433 1,598 1,712

(Mo,W,..,Ni) (Mo,W,...,Co) (Mo,W,..,Zn) (Mo,W,..,Cr) (Mo,W,...,Zr)

1,813 1,906 1,993 2,052 2,097

(Mo,W,..,Ti) (Mo,W,..,Nb) (Mo,W,..,Ba) (Mo,W,..,Sn) (Mo,W,..,Ce) (Mo,W,..,La)
2125 2131 2137 ' 2140 2141 2,141

Tir két qua tinh todn trén, néu coi to hop cac nguyén té bao ddm 100% lwong thong tin thi co
thé ghi nhin day thong tin 6 nguyén t6: Mo, Pb, Cu, Ni, Co, Zn la c6 gia tri thdng tin cao vdi xac
suit trén 90%.

Két qua phan tich twong quan va phén tich Dengram gitta cic nguyén t6 c6 gia tri thong tin
cao trong trwong dia héa khu mo dong Liing P6 dwoc tong hop bang 3 va thé hién & hinh 3.

Bdng 3. Ma trdn twong quan cdp giira cdc nguyén té dia héa khu mé dong Liing Pé

Nguyén to Mo Pb Cu Ni Co Zn
Mo - 0,228 0,338 0,186 0,128 0,181
Pb 1,341 - 0,097 0,119 0,082 0,276
Cu 1,226 1,473 - 0,526 0,621 0,264
Ni 1,384 1,452 1,017 - 0,624 0,384
Co 1,443 1,489 0,900 0,897 - 0,200
In 1,389 1,291 1,303 1,176 1,369 -
Ghi chit: - Phén trén dwong chéo chinh ctia ma trin la hé s6 twong quan ryy.

- Phén dwéi dwong chéo chinh clia ma trén 1a gia tri arcos ryy.

Ni Co Cu Zn Pb Mo
0
0897 | o 5ag
1 —— e — B0 | 199 1577
7
=
s
<

Hinh 3. So d6 phdn tich Dengram va két hop véi phan tich twong quan giira cdc nguyén té
trong truong dia héa khu mé Liing Po
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* Tai khu mé dong Lang Phat - An Luwong da tién hanh 14y va phan tich 525 miu quang phd
ban dinh lwgng mAu kim lwong nguyén sinh. Két qua xtr Iy tai liéu nhan dwoc cac gia tri thong
tin I; va théng tin t6 hop In nhw sau:
[1]_Sn.Zn_Pb.Cu.Mo_Co_Mn.Be_V NI Zr
’4°0,2200,1100,070 0,034 0,019 0,008 0,002 0,000 0,000 0,000 0,000

Sn  (Sn,Zn) (Sn,Zn,Pb) (Sn,Zn,..,Cu) (Sn,Zn,..,Mo) (Sn,Zn,..,Co)

I = ) ) ) ) ) )
[ ’"] 0,220 0,246 0,256 0,258 0,259 0,259
(Sn,Zn,..,Mn) (Sn,Zn,..,Be) (Sn,Zn,..,V) (Sn,Zn,..,Ni) (Sn,Zn,..,Zr)
0259 0259 0259 0,259 0259 '
Cu Pb n Mo Sn
0
1 0.61 0:69 0.89 1.04

Axysodie b2

Hinh 4. So do phdn tich Dengram va két hop véi phdn tich twong quan giira cdc nguyén té
trong trwong dia héa khu mé déng Lang Phdt - An Lwong
Bdng 4. Ma trdn twong quan cdp giira cdc nguyén té tdp mau kim luwong khu mé déng Lang
Phat - An Lwong

Nguyén t6 Sn Pb Mo Cu Zn
Sn - 0,34 0,24 0,35 0,30
Pb 1,22 - 0,50 0,82 0,77
Mo 1,33 1,05 - 0,42 0,46
Cu 1,21 0,61 1,14 - 0,72
Zn 1,27 0,69 1,09 0,77 -
Ghi chit: - Phan trén dwong chéo chinh cia ma trén 1a hé s6 twong quan ryy.

- Phén dwéi dwong chéo chinh cia ma tran la gia tri arcos ry.
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Tl két qua tinh toan trén, néu coi t6 hop cac nguyén té bao ddm 100% lwgng thong tin thi cd
thé ghi nhin diy théng tin 5 nguyén t6: Sn, Zn, Pb, Cu, Mo la cé gia tri thong tin cao véi xac
suit trén 90%.

Két qua phéan tich twong quan va phan tich Dengram gitra cic nguyén t6 c6 gia tri thong tin
cao trong trueong dia hda khu mé dong Lang Phat - An Lwong dwoc téng hop bang 4 va thé
hién & hinh 4.

4. Kétluan

T két qua tinh todn bang phwong phap todn logic va phwong phap “phan tich Dengram” cho
phép tac gid dwa ra mot s6 két luin sau:

- TAp mAu dia héa khu mé dong Sin Quyén cho két qua cac nguyén t6 cé quan hé kha chit ché
v&inhau, c6 thé xac lap duoc to hop cic nguyén t6 dong sinh gom Cu, Ni, Co, Cr va Pb, Zn, Cu
twong dwong véi hai qua trinh khoang hoa chéng véi hai nhom nguyén té khong hoan toan
tach biét (Cu-Cr-Co-Ni) va (Cu-Pb-Zn).

- Tap mAu dia héa khu mé déng T4 Phoi cho két qua cac nguyén t6 ¢ quan hé kha chit ché
v&inhau, c6 thé xac lap duoc to hop cic nguyén té dong sinh gom Cu, Ni, Co, Cr va Pb, Zn, Cu
twong dwong véi hai qua trinh khoang hoa chéng véi hai nhom nguyén té khong hoan toan
tach biét la (Cu-Ni-Cr-Co) va (Cu-Pb-Zn).

- Tap mau dia h6a khu mé dong Liing P6 cho két qua cac nguyén t6 (Ni, Co, Cu) c6 quan hé
kha chat ché v&i nhau, ¢6 thé xac 1ap duoc t6 hop cac nguyén té dong sinh gom Ni, Co, Cu.

- TAp mau dia h6a khu mé dong Lang Phét - An Lwong cho két qua cac nguyén t6 (Cu, Pb, Zn)
c6 quan hé kha chat ché véi nhau, ¢ thé xac 1ap dworc t6 hop cac nguyén t6 dong sinh 1a Cu,
Pb, Zn.
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lan thir hai

Sw can bang tiém cin caa hé phwong trinh vi phan
nira phi tuyén tinh

Nguyén Minh Man®, Nguyén Thé LAm

Khoa khoa hoc co bdn, Trwong Pai hoc Mé- Dia chat;

* Email: ngmman2004@yahoo.com

TOM TAT

Trong bdo cdo nay, chiing téi dwa ra mét diéu kién dé hé phwong trinh vi phdn nira phi tuyén
tinh trong khéng gian Banach cé sw cdn bdng tiém cdn. Két qud nay la sw mé réng cdc két qud
ctia chiing téi dd dworc céng bé.

Tir Khéa: Nira phi tuyén tinh; Can bang tiém can.

1. Giéi thiéu
Sw cAn bang tiém cAn ctia hé phwong trinh vi phan trong khong gian R" da dwoc nghién ciru
trong [2, 5, 6, 7]. Mot treong hop mé rong trong khong gian Banach E dworc trinh bay trong
[1,4]. O day ching t6i ciling trinh bay bai toan toan twong tw déi véi hé phwong trinh vi phan
nira tuyén tinh ma toan tir tham gia trong phwong trinh cé thé khong gidi noi.
2. Khai niém
Dinh nghia. Phwong trinh

x'(£)=F(t,x(t)) 1)
dwoc goi 12 ¢6 sw can bang tiém cin néu véi moi nghiém ctia n6 déu cé gidi han khi t — 400
va v&i moi y, € E bao gi¢ cling ton tai nghiém x(t) ctia phwong trinh (1) cé gi¢i han u, khi
t — +o0,
Tir day vé sau, E dwoc ky hiéu la khong gian Banach, I,L, ([a,b],E),C([O,T],E) la cic khai
niém quen thudc. Trong bao cao nay ching t6i xét phwong trinh

X'(t)=A(t)x(t)+ f(t,x),teR"

voi A(t) 12 ho cac toan ti tuyén tinh trong khong gian Banach E, f(t,x): (R*,E) —FE.
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3. Két qua chinh
Ménh dé 1. Gia sir
L f:[0,40)xE—>E théa man ||f(t,x)||£g(t)h(||x

I g(t)dt <-+o0,h(u)1aham lién tuc khdng gidm sao cho _[ du__ +o0,u, > 0.

; w 1w)

2.Ho cac toan tir tuyén tinh A(t) trong khéng gian Banach E c6 T"A (t)”dt < +o0. Khi d6 moi
0

),(t,x) €[0,+0)xE, trong ~ d6

nghiém gi¢i ndi cia phwong trinh (2) déu c6 gi¢i han khi ¢ — +oo.
Chirng minh.
Gia stv x(t) la nghiém gi¢i ndi bat ky ctia phwong trinh (2). Khi d6
t t
x(t) =X, +IA(T)X(T)dT + jf(r,x(r))dr,to >0
t t
va ”X(t)” <M.

Xét t,,t,lahaisé dwong batky, t, <t, <t,,co

"x(tl)—x(tz)”S +

Z’%A(z’)x(r)dr

_ff(r,x(r))dz'
Suy ra

||x(t1)_x(t2)||SMI||A(T)||dH:fH F(ex(2))]de.

Tg(r)h(x(r))dr

t

Ie(es)-x(e, ) <M [A(e)de] +

&

< Mf|a(e)de]+ h(m)

&

fo(eys

400 +00
Vi I ||A(t)||dt <40, I g(7)dr <+0 nén véi moi &>0tén tai mot s§ T >0 sao cho véi moi
0 0

&

2h(M)

. Thay vao bit dang thirc trén dwoc

t,,t,:t,>t, >T thi ]2‘||A(r)||dr<ﬁ, ]%g(r)dr<
t t
Vit t,:t, >t >T

Zh(gM)

||x(t1)—x(t2)||<Mﬁ+h(M) =,
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biéu nay chirng té nghiém gi¢i ndi x(t) clia phwong trinh (2) ¢6 giéi han khi t —-+o.
Ménh dé 2. Vi cac gia thiét & ménh dé 2, moi nghiém cta phwong trinh

X' (£)=A(t)x(t)+ f(t.x(t)) (2)
déu gidi noi.
Ching minh. Gia st x(t) 1a mdt nghiém nao do cta (2). Khi d6

X(6)=x,+ [A( W (e)de+ [ F(ex(0)r e 2, >T

to to

+ jf(r,x(z’))dz’ .

to

Suy ra [x ()] <bxoll+

jA(T)X(T)dT

e+ [ o
(<l (o) [ (fe(e)
(¢ ||——||x |+—I9 V([lx ()] )=

Theo tinh chit vé bit dang thirc tich phan, c6 "x t ”S y(t)trong d6 y(t) la nghiém ctia
phwong trinh
1 1
"(t)=—o h 0)=——
V=1 a(e(5). y0)= ®

Tw (3) suyra

oy =it fatere

h(y) 1-q3

Dai bién tich phan vé trai va chd y diéu kién ban d4u, ta dworc

y(t) t 4o
du 1 1
——=——gltdr<—— | gl 7 7T <+00.
Ixh(“) 1—q{ (¥ 1—q£ (¥
1-q 0

Theo gia thiét |

o h()

Ménh dé dwoc chirng minh.

=-+onén y(t)bichan trén nén ”x(t)” vi "x(t)”Sy(t).
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Ménh dé 3. Véi cac gid thiét & Ménh dé 3, thém vao do (A+f):[O,T]><E —E'1a anh xa
compact, khi d6 véi moi u, € E bao gi¢ cling ton tai nghiém x(t) clia phwong trinh (2) dan

ve u, khi t — +o0.
D€ chirng minh Ménh dé 3, chlng ta cin cin b6 dé sau:

B&dé [3].Néu f:[0,T]|xE —E laanh xa compact thidnhxa F: [0, T]x D —>C([O,T],E) duoc
dinh nghia

t

(Fx)(t) =X, +If(r,x(r))dr

0
ciling la toan tr compact, trong dé D la tap cac ham lién tuc x: [0, T] —->FE.

Chirng minh Ménh dé 3. R rang nghiém ctia (2) c6 dang

%(6)=x, + [ A(epe(e)dr+ [ £(e.x(e)e

to to

Néu nghiém nay dan t&i u, khi t —>+oothl u, =x, + j:OA(r)x(z')dr+ ff(r,x(r))dr.
0

0

Vay x(t)=u0-TA(T)X(T)dT_ff(T,X(r))dHEA(T)X(T)dHif(T,x(T))dT.

0
Hay x(t):uO—IA(z')x(r)dr—J.f(r,x(r))dr. (4)
t t
Hién nhién x(t) xac dinh boi (4) néu ton tai sé 1a nghiém ctia (2) va dan t6i u, khi ¢ — 4o,
Bay gid ta con phai chirng minh phwong trinh (4) c6 nghiém.

Xét £21a tap cac ham lién tuc x(t) thoéa man "x(t)" <R,Vt>0,tong d6 R1a mot s6 dwong

da 16n. R rang 2 dong, gidi ndi, 16i. Xay dwng anh xa F nhw sau:

(Fx)(t)=u IA( W (7)dr— If 7, x( )dz'xe.Qt>t0,

v6i t, dit 16m. Khi dé
+

lE) (0] <o +|

Chon R >2u, va t,du1én sao cho

;':‘c"A(r)”dTS% T r)dr< )

T (z’)dr

Tf(r,x(r))dr

S||u0||+RT||A(r)||dr+h(R)T g(c ).
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khi dé [(Fx)(¢)| <R.

biéu nay chirng té F: 02— Q.

Bay gior ta chirng minh F 1a toan tir compact. Viét lai

T

(Fx)(t):uo—IA(r)x( )dr J. 7,x( )d'r .[A r)x(z)dr— .[f 7,x( )dr Gx)(t)+(Hx)(t)

t
(5)
trong do

T

(Gx)(t)=u, —!A(T)X(T)dl’ —:[f(r,x(r))dr,t >t,,

+o0

(Hx)(t):z—j A(r)x(r)df—ff(r,x(r))dr,tZto.

T

Véimoi >0, chon T >t, sao cho

I (e <

O <y

Do do

[(H) ()] <[ (2) IIIIIA ||dr+I (=)o (z)d= <n(r lgr)dw—- (6)

Theo bé dé trén, toan tit G 1 todn tir compact nén véi diy bat ky gidi ndi {x,1 (t)} ta c6 thé

chon ra tir {(Gx")(t)} mot diy con {(Gxnj )(t)} hoi tu. Pidu nay c6 nghia Ve >01ton tai s§
K €N sao cho

H(Gxnj )(£)-(6x,,, )(t)H<§,w >K,peN, )
Kéthop (5), (6), (7) dwoc
“(Fx,,l_ )(£)-(Fx,, )(t)H< £Vj>K,peN,

biéu nay chirng té F: €2 — 213 toan t&r compact. Theo dinh ly Schauder ton tai x €£2sao
cho F(x)=x hay

x(t)=u, - .!. A(T)X(T)dT—Tf(T,X(T))dT :

Ménh dé dwoc chirng minh.

Két hop 3 ménh dé trén ta c6 két qua sau:
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Dinh Iy. Vi cac gia thiét @ Ménh dé 1, Ménh dé 2, Ménh dé 3 phwong trinh (2) c6 sw cAn bang
tiém can.

4. Kétluan

B4o c4o trinh bay mot van dé lién quan dén sy cin bang tiém cin. Bang nguyén ly diém bat
dong ctia Schauder, tac gia chi ra sy ton tai nghiém c6 gidi han cho trwéc khi ¢t — +oo. Két
qua nay con co thé st dung dé xét sw twong dwong tiém cin va mé rong ddi vai phwong trinh
trén thang thoi gian.
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Ky yéu Hoi nghi

lan thir hai

Nghién civru rng dung thuit toan SVD dé gidi hé
phwong trinh tuyén tinh trong trac dia
Nguyén Gia Trong!*, Nguyén Trwong Thanh?

1 Khoa Trdc dia - Ban do va Qudn ly dat dai, Trwdmg Dai hoc M6 - Dia chdt;
2 Khoa Khoa hoc co bdn, Trwdng Dai hoc M6 - Pia chdt;

* Email: nquyengiatrong@humg.edu.vn

TOM TAT

Phwong phdp sé binh phwong nhé nhdt la phwong phdp thwdong dwoc ste dung trong bai todn
binh sai lwéi trdc dia. Ddc diém ciia phwong phdp nay la gidi hé phwong trinh tuyén tinh dwa
vao nghich ddo ma trdn chudn dwoc tinh ttr ma trdn hé s hé phwong trinh sé hiéu chinh. Tuy
nhién, khéng phdi liic nao cting c6 thé str dung phwong phdp nay dé€ gidi hé phwong trinh tuyén
tinh. Mot trong cdc phwong phdp c6 thé diing dé thay thé phwong phdp trén la phwong phdp
phadn tdch ma trdn SVD (Singular Value Decomposition). Bdo cdo ndy gi&i thiéu vé thudt todn
phdn tdach ma trdn SVD dé gidi hé phwong trinh tuyén tinh. V&i thudt todn da lwa chon, st dung
ngon ngir VB.net, nhém tdc gia da xdy dung chwong trinh phdn tdch ma trdn SVD ciing nhw
mé dun gidi hé phwong trinh tuyén tinh dwa vao phwong phdp SVD. Két qud phdn tich SVD
cting nhw két quad gidi nghiém ctia hé phwong trinh tuyén tinh ctia chwong trinh dwoc so sanh
vdi két qud tinh thuc nghiém str dung chwong trinh tinh ctia nwdéc ngodi cung cdp trén mang
internet vé&i két qud hoan toan trung nhau.

Tw khoéa: SVD; DCB; Least-square.

1. Thuét toan thwong dung dé giai hé phwong trinh tuyén tinh trong trac dia

Khi str 1y s8 liéu trac dia, dé tim tri xac sudt nhat va danh gia do chinh xac cta cac tri do dau
vao thong thwong ap dung nguyén ly s6 binh phwong nho nhat véi hai phwong phap co ban
1a binh sai diéu kién va binh sai gian tiép. Khi stt dung nguyén ly binh sai gian tiép, hé phwong
trinh sé hiéu chinh dwoc viét & dang:

Vl = allxl + alZXZ Tt altXt + 11 ; pl

V, ZayX, +3,X, . +3,X +1,;p,

(D
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Hodc viét & dang ma tran:

V=AX+L;P
Vi
Vl all a12 alt Xl 11
a, a, a X 1

v
2 21
V= ; A=
n nl

P,

la ma tran trong so.

P,
trong d6 nla so tri do, t1a s6 4n s6 cin xac dinh van >=t.

Nghiém ctia hé phuwong trinh (1) sé giai duoc la:
X=-(A"PA)" ATPL )

D€ giai dwoc hé phwong trinh tuyén tinh theo nhw phwong trinh (2) doi hoi ma tran chuén
M =A"PA phéi ma trAn khong suy bién. Khi ma trn M suy bién, stt dung phwong phép binh
sai lwdi tw do tuy nhién phwong phap nay khong phai lic nao cling c6 thé dugc stit dung. Mot
trwong hop dién hinh khi giai hé phwong trinh tuyén tinh khong thé stir dung phwong phap
nghich ddo ma tran hé phwong trinh chuin nhw trén d6 la xac dinh gia tri VTEC (tong lwong
dién tir trong khi quyén theo phuwong thing ding) dong thoi véi DCB (do tré lién tin) cia
may thu va vé tinh. Trong trudmg hop nay, hé s cia cac phwong trinh it thay d6i dan téi ma
trin chuin gan suy bién va khéng thé nghich dao theo phwong phap théng thuwong. DE giai
nghiém, st dung phwong phap phan tich ma tran SVD [1,3].

Ly thuyét phan tach ma tran SVD da dwoc dé cip trong rat nhiéu cac tai liéu khac nhau &
trong va ngoai nwéec [2,4]. Bén canh d6, ¢ nhiéu dia chi internet cung cip chwong trinh tinh
SVD truc tuyén gitip twong minh hon khi hoc vé tinh todn ma tran [5]. O’ day, nhém tac gia
tién hanh lwa chon thuit toan dé xy dung chwong trinh giai hé phwong trinh tuyén tinh dwa
vao phan tach ma tran SVD.

Phén tich da dwoc nghién ctru rng dung trong nhiéu linh viec & Viét Nam nhw xt ly s6 liéu
dinh vi vé tinh (GNSS), phan tich anh s6 ... Riéng trong linh vuc x Iy s6 liéu GNSS, cho dén
nay chi cé nghién cru sinh Tran Thi Lan [6] nghién ciru tng dung phwong phap phan tach
SVD trong xac dinh dong thoi tong lwong dién tir (TEC) vdi do lién tin (DCB). Tuy nhién,
trong nghién ctru d6 tac gia méi dimg lai & viéc stt dung ham phan tich SVD c6 san cia ngdn
ngtr Matlab. Viéc str dung ng6n ngtr Matlab nhw vy sé khong tién dung khi phat trién cic trng
dung GNSS & Viét Nam do lién quan dén van dé ban quyeén, chi phi kinh té cling nhw doi héi
ciu hinh thiét bi cao. V&i nghién ciru nay, nhém tac gia xay dung mé dun doc lap tinh SVD sé
gidp chu dong hon trong phat trién cac ng dung dinh vi vé tinh & Viét Nam.
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2. Thuit toan SVD

Trong phwong phap nay, ¢ thé phan tich ma tran A kich thwéc m x n nhw sau:
A=UXV" 3

trong d6 U 1a ma tran tryc giao kich thwéc m x n; V1a ma tran tryc giao kich thwécnxnva X
la ma trn dwong chéo véi cac thanh phéan théa man:

0,20,2..20, v6ip=min(mn) (4)

Ma trin U va V c6 thé viét bao gobm cac cot nhw sau:

U= (u1 u, .. um) vaVs= (V1 V, Vn)
Tt cAc moi quan hé:
Avj=oju; ATy =gjvjv6ij=1,2,..,p (5)
C6 thé viét A"Av, = o’v, (6)

Nhuw vy c6 thé thiy, binh phwong cua gia tri riéng la gia tri riéng ctia ma tran doi xirmg ATA.
Phuwong phap tiép cin dé phan tich SVD clia ma trin A la rng dung thuét toan QR doi véi ATA
dé phan tach A"TA=VY" X V", sau d6 quan hé Av;=cu; (j=1, 2, ..., p) c6 thé duoc sir dung
lién két véi phan tich QR dé thu dwoc ma tran U.

DE phan tach SVD, c6 thé thuc hién theo mdt s6 bude chinh nhw sau:

- Bwde 1: Xac dinh ma tran AT va ATA.

- Bwdc 2: Xac dinh gia tri riéng cta tich ATA va sap xép theo thir tw gidm dan theo gia tri tuyét
d6i. Sau d6 14y can bac 2 dé c6 gia tri riéng.

- Budc 3: Xay dung lai ma tran dwoc chéo S (1a ma tran c6 hai dwdng chéo chinh) bang cach
13y cac gia tri riéng giam dan theo hai dwong chéo. Sau d6 tinh ma tran nghich dao S-1.

- Bwére 4: Str dung cac gia tri riéng xac dinh dwoc & bwdc 2 va tinh véc to riéng ctia ATA. Bat
cac véc to riéng doc theo cac cot clia cia V va tinh ma trin chuyén vi V.

- Buére 5: Tinh ma tran U = AVS-L. D& kiém tra tinh chinh xc ctia phan tich SVD da thuc hién,
c6 thé tinh lai gia tri A = USVT.

3. Xay dwng chwong trinh va két qua tinh toan thwc nghiém

3.1 Xdy dwng chwong trinh tinh thwc nghiém

Tir thuat toan da trinh bay trong muc 2, str dung ngon ngit Visual.Net cac tac gia da xay dung
chuong trinh phéan tich SVD c6 giao dién nhw sau:
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o PHAN TICH SVD
Quanly SVD  Eigen
l

TRUONG PAI HOC M
HANOI UNIVERSITY OF MINII

M GG THIEU TUYENSINH | TIN TUC

‘ ‘ |

Hinh 1. Giao dién ctia chwong trinh phan tich ma trgn SVD
3.2 Tinh thwc nghiém phdn tich SVD

St dung chwong trinh tinh thyc nghiém da dwoc xay dwng, tién hanh tinh thyc nghiém véi
ma tran kich c¢& 8 x 5 nhw sau

8 6 5 2 4
10 7 3 5 1
14 12 0 5 3
A= 21 3 11 6 19
7 2 1 0 8
11 19 8 12 7
15 7 12 10 9
9 5 7 11 3

Két qua xac dinh dwoc cdc ma tridn nhw sau:

-0.2172 -0.0195 -0.1078 -0.0629 -0.7065
-0.2339 -0.1971 -0.1338 0.4473 -0.2090
-0.3153 -0.3149 -0.6381 0.3740 0.1651
-0.5280 0.6825 -0.0945 -0.0782 0.1204

u= -0.1652 0.2509 -0.3534 -0.2407 0.2825
-0.4602 -0.5529 0.0811 -0.6497 0.1128
-0.4451 0.0930 0.4061 0.1325 -0.327
-0.2876 -0.1361 0.5079 0.3902 0.4648
53.9028

18.3281
2= 10.5030

6.8946
3.5659
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-0.6505 0.1986 -0.3844 0.6137 -0.1139
-0.4069 -0.7236 -0.3149 -0.4265 -0.1727
V=1-0.3487 0.1533 0.6421 -0.1378 -0.6509
-0.3615 -0.3113 0.5693 0.1932 0.6411
-0.3987 0.5627 -0.1291 -0.6206 0.3501
DéE kiém tra tinh chinh xac két qua phan tich SVD bang chwong trinh da 14p dworc, tinh ki€ém
tra st dung trang tinh toan truyc tuyén [5] cho két qua nhu sau:

- K&t qua xac dinh ma tran U

-0.217 0.020 0.108 -0.063 0.706
-0.234 0.197 0.134 0.447 0.209
-0.3150.315 0.638 0.374 -0.165

-0.528-0.682 0.095 -0.078-0.120
-0.165-0.251 0.353 -0.241 -0.283
-0.460 0.553 -0.081 -0.650-0.113
-0.445-0.093 -0.406 0.133 0.327
-0.288 0.136 -0.508 0.390 -0.465

- Két qua xac dinh ma tran X

53.903 0.000 0.000 0.000 0.000
0.000 18.328 0.000 0.000 0.000
0.000 0.000 10.503 0.000 0.000
0.000 0.000 0.000 6.895 0.000
0.000 0.000 0.000 0.000 3.566

- Két qua xac dinh ma trin VT

-0.650-0.407 -0.349 -0.361 -0.399
-0.199 0.724 -0.153 0.311 -0.563
0.384 0.315-0.642 -0.569 0.129
0.614-0.426-0.138 0.193 -0.621
0.114 0.173 0.651 -0.641 -0.350

Tir cac két qua trén c6 thé thdy rang, néu 1am tron vé 3 s6 1é thi két qua tinh thwc nghiém
bang chuwong trinh cia céc tac gia 1ap twong tw nhw két qua tinh ca cac chwong trinh cla
nwéc ngoai.
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3.3 So sdnh két qua gidi hé phwong trinh tuyén tinh theo phwong phdp nghich ddo ma
trdn va phwong phdp SVD

St dung hé phwong trinh tuyén tinh c6 cic hé s6 clia cac phwong trinh 1a cic thanh phén cia
ma tran A trong phan 3.2. Véc to s6 hang tw do B dwgc cho nhw sau:

BT=(10.123 5645 7.987 12.001 11.002 7.123 5.456 3.198)

Hé phwong trinh can phai giai ki hiéu & dang ma tran la Ax = B.
3.3.1 Két qua gidi nghiém st dung phwong phdp nghich ddo ma trdn
- Ma tran chuan M = ATA
1277 722 639 643 778
722 677 357 478 351
M=| 639 357 413 384 425
643 478 384 455 349
778 351 425 349 590
- Ma tran nghich dao Q = M1

0.0105 -0.0032 0.0020 -0.0053 -0.0103
-0.0032 0.0087 0.0080 -0.0113 0.0000
Q=1 0.0020 0.0080 0.0376 -0.0302 -0.0166
-0.0053 -0.0113 -0.0302 0.0364 0.0140
-0.0103 0.0000 -0.0166 0.0140 0.0189

- Tinh vécto N = A™B
N' = (767.262 443.623 355.405 355.626 494.692)
- Tinh nghiém X = QN
x' = (0503 0434 0.084 -0.714 0.278)
3.3.2 Két qua gidi nghiém st dung phwong phdp SVD
Sau khi phan tich SVD dwgc cac ma trin U, V tién hanh tinh nghiém theo céng thirc nhw sau:
X =UTBV
Két qua xac dinh dwgc ma tran nghiém nhw sau:

x' =(0.503 0434 0.084 -0.714 0.278)

T cac két qua tinh toan co thé thiy rang, két qua tinh nghiém st dung hai phwong phap la
hoan toan giéng nhau.

4, Kétluan

Bdo cdo da gidi thiéu hé théng cong thirc phén tich ma tran SVD va &ng dung trong gii hé
phuong trinh tuyén tinh. Pa xay dwng chwong trinh dwa trén thuat toan dwoc lwa chon. Két
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qua tinh thyc nghiém cho thay, két qua phén tich SVD st dung chwong trinh tinh cta cac tac
gid hoan toan trung khép voi két qua SVD tinh dwgc st dung cac chwong trinh ctia nwéc
ngoai.
Két qua giai hé phwong trinh tuyén tinh st dung phwong phap SVD trung khép véi két qua
gidi bai toan st dung phwong phap nghich ddo ma tran theo nguyén ly s6 binh phwong nhd
nhit thudng dwoc 4p dung trong tric dia. Phuwong phap nay c6 wu diém giai dwoc hé phwong
trinh tuyén tinh trong d6 ma trin chuin gan suy bién nhw da ban trong [1,3].
Vé1i viéc tw xay dung dwoc chwong trinh tinh SVD gitp chti dong hon trong xdy dung chwong
trinh x 1y dit liéu dinh vi vé tinh phuc vu cho cic muc tiéu khac nhau.
DPEé nang cao hiéu qua gidng day hoc phan toan hoc trong triwong Dai hoc M6 - Dia chit, cin
nghién ctru xay dung cadc mo dun tinh toan online.
Toé4n hoc 1a mét trong 3 tru cdt chinh d€ phat trién cac ing dung cla tric dia, trong thoi gian
t&i, cAn ting cwdong hop tac gitta BO mon Toan, Khoa Pai hoc dai cwong véi Khoa Tric dia -
Bén d6 va Quan ly dit dai nham ning cao hiéu qua trong dao tao va nghién ctru khoa hoc dap
rng yéu cau xa hoi.
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Sac s6 va chu trinh caa do thi

Nguyén Vin Ngoc

Khoa Khoa hoc co bdn, Trwong Pai hoc M6 - Dia chdt;

Email: nvngocmdc@gmail.com

TOM TAT

Vidn dé t6 mau do thi la mét bai todn co bdn ctia Ly thuyét do thi. Nhiéu bai todn thuc té quy
vé bai todn T6 mau do thi nhw la: Bai todn Idp lich; t6i wu tdn sé phdt séng dé tiét kiém tai
nguyén mdi - tdn sé séng vo tuyén; bai todn téi wu thanh ghi cho bd xi Iy; ...

C6 nhiéu thudt todn té6 mau do thi dwoc dé xudt va ndi chung cdc thudt todn ra sau tét hon
thudt todn ra trwdc it nhdt & mét trong hai tiéu chudn la dé phirc tap tinh todn va sé cdc mau
cdn dung dé té mau.

Sdc s6 ctia do thi phu thudc vao sé lwong cdc chu trinh, d6 dai mdi chu trinh va cdch sdp dit
cdc chu trinh trong do thi, tirng bwéc dwoc khdng dinh béi nhiéu thé hé cdc nha todn hoc theo
hai hwéng: phu thudc truec tiép nhw Konig, Zykov, ...; phu thudc gidn tiép qua tinh chdt nao dé
ctia do thi nhw Erdos, Hajnal. Bdo cdo nay goém 2 vdn dé vé cdu triic do thi sdc s6: Thir nhdt dua
ra gid thuyét K, (la mét dang téng qudt ctia K, dwa ra bdi tdc gid) véi n=21+1, q=k-3 la do thi
k-sdc s6 c6 sé dinh it nhdt va s6 chu trinh 1é, dd dai <21+1, khéng dwdng chéo la it nhdt. Bdo cdo
chitng minh gid thuyét diing véi I-1. Thir 2, khang dinh moi do thi k-sdc ton tai do thi con théa
man, méi canh ctia né ¢é it nhdt k-2 chu trinh 16 khong dwong chéo di qua.

Tir khoéa: Sic sd; Do thi; Cau triic do thi.

1. M¢& dau

T6 mau d6 thi 1a bai todn 16m lién quan véi nhiéu bai toan c6 &ng dung rong rai nhw bai toan
14p lich, bai toan t8i wu tin s6 phat séng, bai toan tdi wu thanh ghi cho b xr 1y, bai toan t6
mau ban d6 xem [3]. T6 mau d6 thi dwoc quan tAm rat sém bdi cac nha todn hoc noi tiéng
cac thoi dai nhw Konig [5] ; Tutte, Zykov [9] ; Erdos, Hajnal [4].

C6 nhiéu thuit toan td6 mau d6 thi dwgc dé xuit va ndi chung cic thuit todn ra sau tét hon
thuét todn ra trwdc it nhat & mot trong hai tiéu chudn do la dé phirc tap tinh toan va s6 mau
can dé€ t6 mau cang bé gan dén sic s6 ctia do thi cang tot.

S&c s6 ctia do thi phu thudc vao s6 lwgng cac chu trinh, d6 dai cia mbi chu trinh va cach sap
dat cac chu trinh trong d6 thi timg buéc dwgc khang dinh béi nhiéu thé hé cac nha toan hoc
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theo hai hwéng: phu thudc truc tiép nhw Konig, Zykov,...; Phu thudc gian tiép qua tinh chit
nao do6 cua do thi nhw: Erdos, Hajnal.

Bao c4o nay gom 2 van dé chinh:
Thi¥ nhdt, dwa ra gia thuyét: Ky 4 (1a mot dong téng quat cia K, dwa ra bi tac gia xem [10])

Véin=21+1, q=k-3 1a do thi k-sic, khong c6 chu trinh 1é < 21+1 canh c6 s6 dinh it nhat va s
chu trinh 1é (d6 dai = 21+1) khong dwong chéo 1a it nhit. Bao cdo chirng minh gia thuyét ding
véil=1.

Thir hai, khing dinh moi @b thi k-sic ton tai do thi con, thda min: mdi canh ctia né cé it nhat
k-2 chu trinh 1é khéng dwong chéo di qua (twong tw nhw trong Kn).

Dé tién theo doi xin trinh bay do thi (n,p,q)-sao, ki hiéu K, (tén va Ky hiéu tu tac gid dwa ra)
ngay sau day.
2. P06 thi (n,p,q)-sao

D06 thi n,p,g-sao dwoc dinh nghia bing phwong phap truy héi. Phép truy hoi & day dwoc tac
gia dat tén la phép p-sao. Trudce tién ching tdi mo ta phép p-sao do thi.

2.1. Phép p-sao do thi
Cho s6 tw nhién p va do thi, G=(V,E) trong d6 V={v,,..,v,}
Phép p-sao do thi G la phép bién ddi G thanh G’, trong d6 G’ dwoc m6 ta nhw sau: G’ =(V',E")
,trong dé tAp dinh 1a: V' = {v},.v} e, vV, ., V2 V]
Tap canh E’ xac dinh nhw sau:
)] (vil,vjl.)eE'@(vi,vj)eE
(I (v ,vi")eE <(v,v,)eE véimoi 1<k<p-1
() (V*,v)eE V1<i<n

Tt dinh nghia, dé thiy:

e Thyc hién p-sao do thi K, ta dwoc C,,,,

e Thuychién 1-sao K, taduoc K,

2.2. bé thin,p,q - sao (Kn,p,q)

Cho hai s6 tw nhién n,p théa man n>3,p>1.Bang phwong phap truy hoi theo g, dinh nghia
dwoc thwe hién 2 budc nhw sau:

Buwdrc 1, D6 thi n,p,1-sao 1a d6 thi nhan dwoc bang cach thwc hién p-sao do thi C,.

Phép p-sao do thi dwoc tac gid dwa ra nam 1987 trong ludn an Tién si khi lam viéc tai Vién
Toan hoc - Vién Han 1am Khoa hoc Hungary nham giai quyét gia thuyét Erdos P. - Hajnal A.
datranam 1967 (xem [4]. Sau nay khi tham khao bai ON CONSTRUCTIVE METHODS IN THE
THEORY OF COLOUR - CRITICAL GRAPHS ctia Horst SACHS and Michael STIEBITS (1989)
m&i biét dén The Mycielski construction).

144



Ky yéu Héi nghi Gdan két khoa hoc co bdn véi khoa hoc trdi ddt (CBES2-2018)

Buwdrc 2, P6 thi n,p,g-sao 1a d6 thi nhan dwoc bang cach thuc hién p-sao db thi n,p,q-1-sao
(g>1).

Hinh anh d6 thi n,p,q-sao vé&i g>1 c6 thé hinh dung dworc tir d6 thi n,p,1-sao véi n=2p+1 duoc
vé bang chwong trinh viét trén ngdn ngir Visual Basic trudmg hop p=4 cho két qua sau:

D6 thi 9,4,1-sao
T dinh nghia dé thiy K314 chinh 12 Kg.3

2.3. Cdc tinh chdt co’ ban ctia n,p,q - sao
Tt dinh nghia dé dang suy ra c4c tinh chit sau:
1) D4 thi 3,1,q-sao chinh la do thi ddy dii q+3 dinh.
2) D6 thin,1,1-sao chinh la do thi bdnh xe n+1 dinh (n>3)

bé don gian, chu trinh cta do thi c6 s6 dinh la mot s6 1€ ta ndi d6 1a chu trinh 1é. S6 dinh cta
mot chu trinh goi la d6 dai chu trinh.

Chu trinh 1é ctia d6 thi c6 d6 dai ngan nhit goi 1a chu trinh 1é co s¢ ctia do thi do.

Ching t6i cho rang s6 chu trinh 1é co s& va cach sap xép chiing trong do thi quyét dinh sic s6
ctia do thi. D6 dai chu trinh 1é co s& ctia n,p,g-sao dwgc xac dinh dé dang tir dinh nghia. Cu thé
la:

3) Chu trinh Ié co s ctia do thi 2p+1,p,q-sao cé do dai la 2p+1.

Trwong hop dac biét khi p=1, d6 thi 3,1,g-sao la Kq+3 ; d6 thi dworc ciu tric tir nhiéu tam giac
nay cho sic s8 t8i da (sic s6 bang s6 dinh).

TAc gid dua ra gia thuyét rang:
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Trong s6 cac do thi c6 cing s6 dinh v&i do thi 2p+1,p,g-sao thi do thi nay c6 s6 cac chu trinh
1é co' s& nhiéu nhit.

Trong s6 cac do thi c6 cung s6 dinh v&i do thi 2p+1,p,g-sao va do dai ctia chu trinh 1é co s&
>2p+1 thi dd thi ndy c6 sic s6 1én nhit.

Dé& dang nhan thay véi p=1 gia thuyét 1a ding.
4) S6 dinh cta n,p,1 - sao la:
d,=n+(p-1)n+1=np+1 (1)

Gia st dq 1a s6 dinh cda n,p,q-sao, véi g>1 ta cé:

d,=d, ,+(p-1d, , +1=d, ,.p+1 (2)
Tw (1) va (2) suy ra:
_nl
d =np’+ 1=p
q 1_p

5) 86 canh ctia n,p,q-sao tinh theo céng thirc truy hoi nhw sau:
C,=n+2(p-1)n+n=2pn
Véig>1tacé:
C,=C,,+2(p—1)C,,+d, , =(2p-1)C, , +d, ,

Vay

_nl
¢,=(2p-1)C,, +np* +11_p véig>1va Ci=2p.n

3. Sac s6 va chu trinh ctia d6 thi

Diéu hién nhién 1a K, 12 @0 thi tdi wu vé sic s6 theo nghia d6 1a d6 thi k-sic (k- chromatic) cé
s dinh it nhit (vira bang s6 dinh). N6 c6 phai la d6 thi k-sic c6 s6 chu trinh 1é khong dudng
chéo it nhit khong?

Gid thuyét 3.1 Do thi Knq v&i n=21+1 12 d thi (q+3)-sdc c6 s6 dinh va c& s chu trinh 1é khéng
duong chéo it nhat trong tap cac do thi (q+3)- sic c6 do dai cia chu trinh 1é khéng dwong
chéo 221+1

Phin nho cda gia thuyét nay duoc gidi quyét boi dinh ly sau:
Dinh Iy 3.2 Néu G la k-sic thi G c6 it nhit C3 chu trinh 1é khong duwong chéo.

Twr day d€ ngan gon, ky hiéu s6 chu trinh 1¢ khéng dwong chéo cta G 1a ¢(G); s6 chu trinh 1&
khong dwdong chéo di qua canh e ctia G la c(e/G).

Dinh ly 3.2 phét biéu ngan gon 1a: Néu X(G)= K thi ¢(G) >C3«
Chirng minh dinh 1y 3.2 cAn dén khang dinh sau.

Dinh ly 3.3 Moi d6 thi k-sac ton tai d6 thi con k-sic c6 tinh chit: qua mdi canh c6 it nhat k-2
chu trinh 1é khong dwong chéo di qua.
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Phét biéu cach khac 1a néu x(G)=k thi ton tai d6 thi con k-sic G’ thda min c(e/G’)=k-2 vi moi
canhectaG'.

R0 rang do thi day du K, ban than né 1a k-sac va dé dang kiém tra né c6 tinh chat trén.

Dinh Iy nay cling gin giii v&i mot gid thuyét dwoc nhiéu nha todn hoc Hungary néi dén tir 1au
la:

Moi db thi k-sic déu c6 thé chon ra k dinh sao cho tirng cdp c6 dwong di ndi chiing ma cac
dwong di nay d6i mét khong c6 canh chung (twa nhw d6 thi diy dua k dinh).

Xét do thi G=(V,E), e € E. Ki hiéu G-e 1a d6 thi nhan dwoc tir G bang cach bd di canh e. Dinh Iy
3.3 dworc phat biéu twong dwong nhuw sau:

Dinh ly 3.3’ Néu x(G)=k, e € E thoa man x(G-e)=k-1 thi qua e c6 it nhit k-2 chu trinh 1é khong
dwong chéo di qua.

Chirng minh.

Xét mot cach t6 mau do thi G'=G-e bang k-1 mau. Gia st e=(x,y). DI nhién x, y td cling mau
(néu t6 khac mau thi x(G)=k-1).

Gia str mau dé to x,y la miu k-1. (cAc mau con lai la 1,2,...k-2).

Ta thiy trong cac dinh ké ctia x,y c6 cac dinh dwoc t6 cac mau khac mau k-1.

Gia st xi(yi) 1a dinh ké ctia x (ctia y) dwoc téo mau I (i=1,2,...k-2). Gid st Gi 1a d6 thi con ctia G’
cing bdi cac dinh dwoc t6 mau I va mau k-1. Néu x va y khéng cuing thudc mot thanh phan
lién thong cua Gi thi ta t6 G’ bang cach sau: Trong thanh phan lién théng chira x, d6i mau I
thanh k-1 va k-1 thanh i. RG rang tlr cich d6i miu nay nhan dwoc cach té6 miu méi cho G
Cuoi cung ta nhin dwoc cach t6 mau G, & dé x va y dwgc té6 khac mau. Diéu nay nhw néi &
trén 1a khong thé dwoc. Viy trong G: x va y luén cing mot thanh phan lién théng.

Vi x, y cing mot thanh phén lién thong nén ton tai trong G’ dwong di xz1z2...2: y dwoc td mau
thay phién: bit dau, dinh x t6 miu k-1, dinh tiép theo (dinh z;) t6 mau i va ct thé. R rang
duong di ngan nhat nhw vay cta Gi sé 1a dwong di khdng dwong chéo ndi x véiy va cd s§ canh
lalé (vix, y cing mau k-1). Cung véi canh (x,y) dwong di d6 thanh chu trinh 1é khéng duong
chéo. Vi moi i (1<i<k-2) ta tim dwoc mot chu trinh nhw vay trong Gi. Tlr d6 suy ra diéu phai
chirng minh.

Chirng minh dinh 1y 3.3.

Dé thdy DPinh 1y 3.3 duoc suy ra tir 2 ménh dé sau day.

Ménh dé 3.4 Moi db thi k-sac chita it nhat 3 chu trinh 1, khong duong chéo.

Chirg minh ménh dé 3.4

Xét do thi G k-sac bat ky. Té mau cho G bang k mau. Xét do thi con clia G cang béi tp cac dinh
dworc t6 biang 3 mau bat ky trong k mau dé. C6 C;2 dd thi con nhuw vay. Vi sic s6 ctia mdi do thi
con d6 1a 3 nén né c6 riéng chu trinh 1é khdng dwong chéo ctia no. Vay téng cong G c6 it nhit
C2 chu trinh 1, khong dwong chéo. Ménh dé 3.4 dwgc chirng minh.

Ménh dé 3.5 Néu do thi G c6 C3 chu trinh 1&, khong dwong chéo, khéng dong thai c6 do dai 3
thi sac s6 ctia G nhé hon K véi moi k>3.

Chirng minh ménh dé nay cin Bo dé sau.
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Bé dé 3.6 Moi do thi 4-sic va c6 4 chu trinh 1&, khong dwong chéo déu ton tai 2 canh sao cho
mdi chu trinh trong 4 chu trinh di qua 2 canh sao cho méi chu trinh trong 4 chu trinh di qua
hoac canh nay hoac canh kia.

Chirng minh B6 dé 3.6.

Xét G 1 do thi 4-sic va c6 4 chu trinh 1é khong dudng chéo. Theo dinh ly 3.3, G c6 @6 thi con
4-sic G, théa man moi canh ctia n6 c6 it nhat 2 trong 4 chu trinh 1é khéng dwong chéo cta G.
Gia str e1 lamot canh ctia G'. Néu qua e; ¢6 nhiéu hon 2 trong 4 chu trinh di qua thi bo dé dworc
chirng minh. Ngworc lai, gia st 4 chu trinh 1é khong dwong chéo dé 1a Ry, Rz, Rs, Re va qua eq
chi ¢ Ry, Rz di qua. Xét cac tredorng hop c6 thé xay ra nhw sau:

Né&u ngoai cac canh thudc Ry, Rz d6 thi G’ con canh khac va e; 1a mot canh nhw vay. Khi d6 theo
dinh ly 3.3 cac chu trinh Rs, R4 di qua e;. B6 dé dugc chirng minh.

Truong hop con lai, G’ chi gdbm cac canh thudc Ry, Rz. Vi Ry, Rz, R3, Ry d6i mot khach nhau nén
ton tai canh chung cta R;, R3 va canh chung ctia Rz, Rs. Chon eq 1a canh chung ctia Ry, Rz va e;
1a canh chung ctia Rs, R4, dé thy d6 1a cac canh can tim. B6 dé dwoc chirtng minh.

Chtrng minh ménh dé 3.5.

Xét cac treong hop k=4 va k>4.

1. Trwong hop k=4. Ménh dé 3.5 v&i k=4 cu thé nhu sau:

Néu d6 thi G c6 dung 4 chu trinh 1é khong dwong chéo ma mét trong 4 chu trinh d6 c6 do dai
1é6n hon 3 thi x(G)<4.

Thét vay, gia st nguoc lai x(G)=4. Hién nhién x(G)>4 1a khong thé.

Gia stt x(G)=4. Theo B6 dé 3.6 ton tai 2 canh cia G ma mdi chu trinh 1& khong dwong chéo R,
Rz, R3, Ry khong di qua canh nay thi di qua canh kia. Gia st cac canh d6 1a e1=(as, b1); e2=(az,
b2)

Néu ej, ez c6 dinh chung, vi du a; triing a,. Khi d6 db thi G thiéu a; 1a do thi chan (2-sic) suy
ra x(G)=3. D6 1a ngwoc véi gia thi€t phan chirng.

Néu ey, e2 khong c6 dinh chung thi d6 thi con cang bédi aj, az, by, b, khong thé 1a d6 thi day da
(K4) vi khi d6 ca 4 chu trinh 1é déu c6 do6 dai 3. Gia st a1, a; khéng ké nhau. R6 rang d6 thi G
thiéu aj, az 1a d6 thi chan (khéng c6 chu trinh 1&). Tlr d6 suy ra x(G)=3. Diéu d6 ngwoc véi gia
thiét phan chirng. Truomg hop k=4 dwoc chirng minh.

2. Trwdng hop k>4

Gia st x(G)=k. T6 G bang k mau. R rang G c6 C;2do thi con mbi do thi cing béi tap cac dinh
dwoc td bang diing 3 miu trong k mau dung dé t6 mau G. Pong thoi moi do thi con dé c6 ding
1 chu trinh 1é khong dwdng chéo.

Gia str R 1a chu trinh 1é khéng dwomng chéo c6 d6 dai >3 va TR 1a mot trong €7 do thi con néi
trén chira R.

Tiép theo, gia st Fr1a do thi con ctia G béi tap cac dinh dwoc td bang ding 4 mau trong K mau
dung dé t6 G va chira R: dé thdy x(Fr)=4. Mt khac Fr c6 ding 4 chu trinh 1é¢ khéng dudng
chéo va R 1a mot trong 4 chu trinh dé. Theo trwdng hgp 1 (truedng hop k<4) 1a vo ly. Ta ¢
diéu phai chirng minh.
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T cAc ménh dé trén dé th4y rang khi diu bang (=) xay ra thi moi chu trinh & khong dudng
chéo 1a tam giac (c6 do dai 3).

Bay gitr xét do thi G’ 1a d6 thi con cda G c6 it dinh nhit c6 thé x(G')=K. Ta chirng minh G’ 1a d6
thi day da k dinh (K

That vay s6 chu trinh 1& khong dwong chéo (s6 tam giac) it nhat1a ¥5(k-2). Vi mdi canh cia G’
tham gia vao it nhat k-2 tam giac vi vAy mdi tam gidc dwgc dé€m 3 lan. Néu s§ d6 nhiéu nhat
(3 thi s6 canh ma G khong qua C2 (|E(G)|<C%). Mat khac s6 dinh cia G’ it nhat k va bac cia
mdi dinh it nhét k-1, (vi X(G')=k). Nhu vy |E(G’)|=C%chi khi s& dinh ctia G’ 12 k ([V(G")|=k)
Vél G'=Kk.

RG rang ngoai cac chu trinh 1€ cia G, khdng con chu trinh 1é khac cta G nén do thi G trir di G’
chi con 12 d6 thi ch&n. Dinh ly dwoc chirng minh.

4. Kétluian

V&i moi hé thdng, ciu tric quyét dinh tinh nang va nguoc lai dwa vao tinh ndng ma thiét ké
hé théng. D& c6 db thi “tdi wu” vé sic s6 ma khong chira cac chu trinh 1é ngén, tac gia da thiét
ké db thi (n,p,q)-sao. Buwdc dau phat bi€u va chirng minh mét vai tinh chit t6i wu sic sd rutra
tlr cAu truc cda do6 thi (n,p,q)-sao. Cac tinh chit nay cling gan giii véi mot gia thuyét ¢d dién
clia nha toan hoc Hungary-Turan Pal, dwgc phét biéu 1a moi dd thi K-sic déu chira do thi con
c6 cau tric twong tw d6 thi day da K-dinh.

b6 thi (n,p,q)-sao khin=3, p=11a d6 thi day du q+3 dinh. D6 dai chu trinh 1é ctia né phu thudc
vao viéc chon n va p. Cac van dé dit ra d6i véi Kn c6 thé mé rong nghién ciru cho (n,p,q)-sao
va bao cao da di theo hwéng do.
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TOM TAT

Cdng viéc cua chiing tdi la tinh todn trwong dp sudt tikc thoi xung quanh mét profile canh tir
cdc trwong vector vdn téc PIV ban dau.

Phwong phdp dwoc dé xudt la st dung co sé da thike true giao Legendre dé xdp xi cdc trudong
vector vdn téc, két quad thu dwoc dwdi dang mét truong vector dwoc mé hinh héa thanh cdc
ham da thirc da bién. Sau dé, trwong gradient dp sudt dwoc tinh todn bang phwong trinh
Navier-Stokes. Bwéc tiép theo, chiing téi dp dung phwong phdp tich phdn tudn tw dé tinh todn
trudng dp sudt.

Két quad thu dworc cho thdy dé chinh xdc ctia trwong dp sudt dwoc tinh todn trén toan mién ctia
dong chdy xung quanh profile la phti hop vdi co sé ly thuyét ciing nhw khi so sdnh véi két qud
thu dworc tir cdc phwong phdp khdc.

Tir khéa: Chat 16ng khong nén dworc; Pa thitc Legendre; PIV; Ap suat; Ap luc.

1. Gidi thiéu

Cong viéc cia ching toi lién quan dén viéc x4p xi cac treong ap sudt tir s6 liéu thuc nghiém
hai chiéu (2D) cta cac trwedong vector van toc. Phwong phap dugc ap dung la st dung co s&
da thirc Legendre dé€ x4p xi truwdng vector van toc [1,2], va sau d6 tinh toan trwong gradient
ap suit theo phuwong trinh Navier-Stokes. Cudi ciing, trudmng ap suit thu dwoc bang cach tich
phén tuan ty treong gradient ap suit da thirc [4,5].

Noi dung bai b4o dwgc sap xép nhw sau: Phin 2, trinh bay phwong phép tinh truedmg ap suit.
Phan 3, 4p dung phwong phép PIV thu dworc tir dong chay xung quanh mét profile NACA 0012
trong moi treong chat long la nwde. Cudi cung ching téi dwa ra cac két ludn va dé xuit trong
Phan 4.
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2. M6 hinh héa cac trwrdng vector van tdc va gradient ap suat bang co’ sé da thirc trure
giao da bién

Trong phin nay, chung t6i thuc hién mé hinh héa cac truedomg vector van téc bang cac da thirc
truc giao da bién, dwa trén phwong phap trwdc diy da dwoc phat trién trong ludn an tién si
ctia Martin Druon [1,2].

2.1. Xdp xi trwrong vector vdn toc
Trong céng viéc clia ching toi, mot trirong vector van téc hai chiéu dwoc xac dinh nhw sau:
F:[-1,+1] x [-1, +1] X R* - R, (X, Y, ) » (UX, Y, 1), V(X,Y,1)) (1)

D& md hinh héa mot trudng vector, mdi thanh phan cla trudng vector dwoc xap xi bing mot
két hop tuyén tinh v&i cdc ham da thirc Legendre.
n n-i
Uy, 6) = Up(Y,0) = ) g (OPy (X, 1)
i=0j=0
V(0 y,t) = (XY, ) = XiLo XjZo vij(OPy (X, Y) 2
trong do: u;j(t) vav;(t) la cac hé so chiéu tai thoi diém .
P;j(X,Y) la cac da thirc 2D Legendre.

Hinh 1 cho thay két qua x4p xi mét trweong vector van toc bao quanh mdt profile NACA 0012

ngap trong nwéec, véi goc tdn 30°, dong chay véi sé Reynolds Re = 1000, cac bac ctia co s& da
thirc1a 5, 15 va 25.

c) Trwdng vector tdi tao (bdc 15) d) Trwong vector tdi tao (bdc 5)

Hinh 1. Trwong vector géc va cdc trwdng vector tdi tao vdi co sé da thike cé bdc 5, 15 va 25.

151



Ky yéu Hoi nghi CBES2-2018

Tl két qua thu dwor, ta thiy: voi co sé da thire c6 bac 25 (Hinh 1b), ciu tric cia truong
vector van téc dwoc tai tao bang ham da thitc 1a kha chinh x4c so véi trdmg vector géc (Hinh
1a), sai s6 binh phwong cuc ti€u gitra ching nhé hon 0,02.

2.2. Tinh todn trwong gradient dp sudt

Y twéng ctia phirong phap do ching t6i dé xuat 1a thay thé cac thanh phin clia trwomg vector
van tdc trong phwong trinh Navier-Stokes, bang cac x4p xi ciia chung dwéi dang cac ham da
thirc. Tir d6 c6 thé dé dang tinh dwoc treong gradient 4p suét.

Cu thé, v6i trudmg vector F(x, y) = (U(x,y,t),V(x,y,t)) ching toi thay th& bing ham
T—',;(X Y, 1) = (Up(X, Y, 1),V (X, Y, t)) trong phwong trinh Navier-Stokes:

Vp = —p( + (VF.F) —vAF — g) (3)

Lwu y: mién cta dong chdy (x,y) € [0,1] x [0, L] (Hinh 2a), dwgc diéu chinh sang mién da
thirc Legendre (X,Y) € [—1,+1] x [—1, +1] (Hinh 2b), véi ty 1& chuyén d6i:

X=2x-LY=2y-1 (4)
y Y

1

a) b)

Hinh 2. Mién ctia dong chdy va mién cta da thikc.
Cac treong gradient p suit nhan dugc nhw sau:
op 20p ou, 2 dU, 2 0U, 4 0%U, 4 0%U,
—_— = = — — U I _V - — J— —
ox 19X p<6t+l nox "1y V\Zaxz TrZavz) %

dp _20p _ (aVn 2 vy , 2., OV, (4 2%v, , 4 62Vn) )
dy  Lay +7U. Vi 12 9x2 ' L2 9y2 9y ()

ot 1 Max L Moy

Trong bwdc tinh nay, chung toi st dung 5 trwdng vector lién tiép dé tinh trwedng gradient ap
sudt. Vi dy, véi 5 trwong vector tai cac thoi diém ty, ty, t3, ta va ts, bwdc thoi gian gitta hai
trwong lién tiép la At. Truwedng gradient ap sudt tai thoi diém t; dwoc tinh nhu sau:

op _ _ (Yntto) = Uney 2 OWUneey) 2 OUnty)
ox 4« At [ Unt) gy T Vnt) "5y ©)
4 0%Un(ey) | 4 0%Uniey)) _
_V —
Z oxz 12 ay?
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axar TV Ty TV Ty

(A0 Va4 9 Vney))
2 9xz 12 oay? 9y

op (Vn(ts) ~ Ve | 2 Wy | 2 Wty
dy B

Biéu dién dwéi dang cac ham da thitc:

an( 0 N N—i
p(x,y,t) " o
LEOTIN 3 AR
i=0 j=0
N Nej (7)
dp(x,y,t) , L
T = z Pi]g(t) xty/

0i

1]
=]

J

Trong d6 N = 2n - 1 va cac hé so pl’} (t) va pl']2 (t) dworc thé hién dwdi dang cic ham cta cac
hé s6 Ul](t) va Vl](t)
2.3. Tinh todn trworng dp sudt (tich phdn trwec tiép tir trworng gradient dp sudt)

Cac trudng ap sudt dwoc tinh todn bang cach tich phan cac trudmng gradient 4p suit da tinh
trong phan truéc. Phwong phap tich phin tudn tw dwoc 4p dung dwa trén cac phwong phap
cta Thibaut cuing cac cong su [4] va Young Jin cung cac cong s [5].

3.Kétqua

Mo hinh thuc nghiém cho céng viéc tinh todn cta chiing t6i dwoc trinh bay chi tiét trong
nghién ctru cia Leroux va cac cong sy [3]. D6 la dong chdy bao quanh mot profile NACA 0012
c6 chiéu dai day cung c = 60 mm, s& Reynolds ctia dong chay Re = 1000, goc tdn 30° dworc dat
trong 6ng thir thiy lwc ¢ tiét dién mat cit ngang vuong (160mm x 160mm). Phép do PIV
dwgc thye hién véi ngubn laser Nd-YAG Quantel (ndng lvgng xung 2 x 120 mJ), mdy anh tdc
do cao véi cdm bién c6 do phan dai 2.048 x 2.048 pixels, cac hat polyamide dwoc st dung
c6 dwong kinh trung binh 15 um. Khéi lwgng riéng cia nuéc p = 0,000001 kg/mm3; hé s6
nhétdongv = % = 1 mm? /s; thoi gian giita hai files lién tiép At = 0,07813 s.

y [mm]

100 190 100
X [mm] x [mm]

a) b)

Hinh 3. Trwong dp sudt bao quanh profile.
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Hinh 3a minh hoa két qua cua truwedng ap sudt tai thoi diém t; = 10 At dwoc tinh toan tir 5
trwong vector lién tiép tai cac thoi diém t,=8 At, t2=9 At, t;=10 At, t,=11 At va ts= 12 At. Hinh
3b la két qua tinh todn bang phwong phap FTEE + tich phan tuln tw (FTEE_ Fluid Trajectory
Evaluation based on Ensemble-averaged Cross-correlation) cia mot nhdm nghién ctru khac.

4. Kétluan

Trén day ching toi da trinh bay mot phwong phap x4p xi ham bang co s& da thirc truc giao,
dung cho viéc tinh toan trwong gradient ap suit két hop véi phwong phép tich phén tuin tu.
Phwong phap nay dwong nhw la mét gidi phap hiru hiéu doi véi viée tinh todn cac treong ap
suat, 4p dung cho cic s6 liéu thu duoc bing phwong phap thwe nghiém cia profile canh.

Phan tiép theo, viéc tinh toan trudng ap lwe xung quanh profile canh sé twong doi thun loi.
Hon nira, phwong phap nay hoan toan c6 thé mé rong doi véi trieong hop dong chay ba chiéu
(3D). Chiing t6i hy vong sé c6 dip dworc trinh bay cac phén tiép theo trong mét thoi gian khéng
Xa.

Loi cam on
Chuing t6i xin dwgc giri 1oi cdm on dén Gido sw Laurent DAVID, Tién sy Frédéric PONS, Tién
s§ Benoit TREMBLAIS va ban bé déng nghiép trong Vién Pprime, Triwong Dai hoc Poitiers,

Cong hoa Phap, nhirng ngwoi da tin tinh gitp dé va tao diéu kién thuin loi dé chiing téi hoan
thanh céng tac nghién ctru véi két qua tét nhat.
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TOM TAT

Trong bdo cdo, mét quy tdc chuyén dang hinh hoc dwoc dwa ra dé nghién ciru tinh én dinh htru
han ctia hé chuyén phi tuyén suy bién c6 tré va nhiéu. Quy tdc chuyén dwoc cdu triic dwa trén
sw chia nhé viing 6n dinh trong cdc nén 16i sao cho mdi trang thdi chuyén dwoc thuwc hién trén
mot viing nén cu thé. Str dung tiép cdn SVD, mét diéu kién dui phu thudc vao tré nhdm dam bdo
cho tinh én dinh hitu han ctia hé théng dwoc chi ra thong qua cdc bdt dang thirc ma trdn tuyén
tinh. Cdc két qud thu dwoc minh hoa bdi vi du sé.

Tir khéa: On dinh hitu han, Hé suy bién, Hé chuyén, Hé c6 tr&, Bit ding thirc ma trén.

1. Giéi thiéu
Hé chuyén la mét1ép quan trong cta hé lai, phat sinh trong nhiéu qua trinh thuc té va khong

thé mo ta bdi chi mét qua trinh lién tuc hodc roi rac. Cac hé chuyén trong thuc té xuit hién
khi mé ta cic qua trinh san xuit, mang thong tin, diéu khién tw dong, qua trinh hoéa hoc [1,2].

Nhiéu phwong phap dwoc str dung nghién ctru tinh 6n dinh va diéu khién ctia hé chuyén nhw
phuwong phap ham Lyapunov, bat dang thirc ma tran, lwoc do thoi gian dirng trung binh [3-
5]. Bén canh d6, bai toan 6n dinh va diéu khién cta cac hé suy bién ciing dwoc nghién ctru sdu
rong do cc hé suy bién mo ta cac hién twong vat li tot hon cac hé thong thwdong [6-9]. Gan
day, bai toan 6n dinh va 6n dinh hoéa cho cac hé Fuzzy da dwoc trich din trong bai bao [10]
trén co s& cac ham Lyapunov khong toan phwong. V&i cac hé chuyén suy bién khong c6 tré,
viéc nghién ctru tinh 6n dinh [11] dwa vao ham Lyapunov tirng manh va quy tic chuyén thda
man rang budc thoi gian dirng trung binh. Véi cac hé c6 tré, do sw lién két gitra quy tic chuyén,
thoi gian tré, va cac rang budc dai s6 trong cac mo hinh suy bién, viéc nghién ctru tinh 6n dinh
clia cac hé nay phirc tap hon rat nhiéu so vi cac hé suy bién khong c6 tré. Dwa trén cach tiép
can thoi gian ding trung binh, cac tac gia Xing va Min [12], Krishnasamy va
Balasubramaniam [13] da dé xuit nhiéu diéu kién d0 cho sw 6n dinh bén virng chip nhin
dwgc dang mii cta cic hé chuyén tuyén tinh suy bién. Bén canh dé, Zamani va cic cong sw
[14] mé rong cac két qua da cé vé tinh 8n dinh mil ctia cac hé chuyén phi tuyén c6 tré. Chiing
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ta nhan thy rang, hiu hét cac két quéa dwoc dé cap & trén tip trung vao nghién ctru tinh 6n
dinh tiém cén. Trong thuc té, vin dé dwgc quan tAm chinh la dang diéu cia hé théng trong
mot khang thoi gian hiru han. Déi véi cac trieong hop nay, 6n dinh thoi gian hiru han c6 thé
dwoc st dung. Nhiéu két qua quan tim dén gidng diéu hé thong trong khoang thoi gian hiru
han hon 1a gidng diéu ciia mdt hé thong trong thoi gian vo han [15,16]. Khai niém 6n dinh
htru han doi héi sw hoi tu ciia quy dao hé thdng téi diém cin bang trong thoi gian hitu han va
khong doi héi lam rd viing bi chan bat ki. Bai toan 6n dinh hiru han khéng chi st dung cho
mot hé thong bi gi¢i han trong mot khoang thoi gian hitu han ma con bi giang budc budc boi
cac diéu kién bi chdn v&i cic bién hé thong. Déi vai cac bai toan nay, yéu cau hé thdng 6n dinh
tiém can 1a khong can thiét, néi cach khac hé khong 6n dinh van cé thé 8n dinh hitu han.
Theo hiéu biét ca ching t6i cho dén hién tai, c6 rit it két qua vé 6n dinh hitu han cho hé
chuyén suy bién phi tuyén c6 tré. Cac két qua da cé hiu hét 1a cho cic hé chuyén suy bién
tuyén tinh. Cac bai bao [17-19] da nghién ctru bai toan 6n dinh hiru han cho hé chuyén tuyén
tinh khong suy bién. Trong cac bai bao [20,21], cic tac gia da khao sat bai toan 6n dinh héa
hitu han cho hé chuyén tuyén tinh suy bién va khong c6 tré thoi gian. On dinh hitu han cho
hé tuyén tinh suy bién c6 tré da dwoc dé cap trong [22], tuy nhién hé thong 1a kha don gian
va tinh chuyén mach khong dwoc dé cip. Hon thé, phwong phap chinh ctia cac két qua nay la
dua trén thoi gian dirng trung binh.

Trong bo c4o nay, ching téi nghién ctru bai todn 6n dinh hiru han cho mot1ép cac hé chuyén
suy bién phi tuyén c6 tré. Chinh x4c hon, mot thiét ké hinh hoc ctia quy tic chuyén dwoc dé
xuat dwa trén tiép cin phin ra hé thdng. Pong gop chinh ctia bao co thé hién & hai diém: (i)
mot thiét k€ dang hinh hoc ctia quy tac chuyén dua trén sw phan tach khong gian trang thai
thanh cac nén 16i sao cho mdi quy tic chuyén dwoc thwe hién trén cac nén cu thé va moi viing
con dworc xac dinh bai cdc ham toan phwong cu thé xac dinh 4m; (ii) cac diéu kién 6n dinh
duoc thiét1ap béi cac bat dang thirc ma tran tuyén tinh;

2. Cac kién thirc chuan bi

2.1. Cac ki hiéu

R* la tip cac s6 thuc dwong; R"khong gian thwce n chiéu véi chuin ||x|| = m ;
R™ khoéng gian cAc ma tran c& (nxr); A'lama trin chuyén vicliamatrin A;
A(A) latap cac gia tri riéng ctamatran A;

A (A)=max{Rel: 1 e A(A)}; A

i (A)=min{Re i: 1 e A 4};

24 = P (AT A); || Al = 2,0 (AT A) 5

C([a,b],R")1a tap cac ham gid tri trén R" ljén tuc;

A>0x4c dinh dwong néu x'Ax >0 v&i x #0; A>0 nira xac dinh dwong néu x' Ax>0;

x, ={x(t+s):s<[-h,0]}

2.2. Bai toadn.

Xét hé chuyén suy bién phi tuyén c6 tré va nhiéu
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{EX(t): A_x(t)+D_x(t—h)+B,w(t)+ f, (t,x(t), x(t —h), &(t)), £ >0, 0

x(0)=  ¢(0),0<[-h,0],
trong d6 ham o :R" — {1,.., p}1a luat chuyén mach phu thudc vao trang thai hé thong & moi
thoi diém va nhan gia tri trong tip hitu han {1,.., p}; cdc ma trin hé théng (AG ,D_, BU) nhan
gia tri trong tap hitu han (AI, D,, B,), lel,p, trong d6 A,D, eR™,B, e R™ la cAc ma tran
hidng; ma trin E e R™" 1a suy bién va rank(E)=r <n; diéu kién ban dau ¢ e C([—h,O],R")
vanhiéu o(t) 1a ham lién tuc théa min
3d>0:  o(t) o(t)<d, Vt>0; (2)

ham phi tuyén f,(-) théa man

da,,b,m, >0: | f(t,x,x,,@)I<a, Il xI +b, Il x, | +m, | wll, (3)
voititca (t,x,x,,@)eR"xR"xR" xR,
Twong ing v&i lut chuyén o(x(t)), ching tdi gia st rang hé théng dwoc khéi ddng béi cac
luat chuyén |, néi cach khac o(x(t))=1.

Pinh nghia 1. Véi lut chuyén o(.), hé (1) dwgc néi la :(i) chinh quy néu da thic
det(sE —A,) khong dong nhit 0 véi moéi o(x(t)) =1 xung tw do néu bic cha da thirc
(SE —A)=rank(E) véimbi o(x(t))=1;

Pinh nghia 2. Véi mot bo cac s6 dwong cho truwéc T,c,,c,, va ma tran xac dinh dwong

Q eR™, hé (1) 1a 6n dinh hiru han twong tng véi (c,,c,,T,Q) dwdiludt chuyén o(-) néuhé
1a chinh quy, xung tw do v&i moi nghiém x_(¢t,¢) clahé thoa man diéu kién

sup ]{(P(S)T Qp(s)y<c, = x,(t,9) Qx,(t,9)<c,, Yt [0, T],

se[—h,0
v&i moi nhiéu o(-) théa man (2).
Bai toan trong bao cdo chi ra moét16p cia luat chuyén o() dam bao hé théngla 6n dinh hiru
han. Chung t6i thiét 1ap luat chuyén nay dwa trén ciu tric phan chia khong gian trang thai

thanh cac nén 16i sao cho mbi quy tic chuyén dwoc khéi dong trong mdi nén cu thé va moi
vung con dwoc dinh nghia béi mét dang toan phwong cu thé xac dinh am.

Pinh nghia 3. Hé cicma tran {L,}", 1ahoan toan nghiém ngitnéu véimdi x € R" \ {0} ton

tai ie{1,2,..., p} saocho x'Lx<0.

Chuing ta thay hé {L }"_, 1a hoan toan nghiém ngat néu va chi néu

p
J2 =R"\ {0}, where @2 ={xeR":x"Lx<0},i=1,p.

i=1
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N
Ménh dé 1. ([22]) Hé {L,}", 1a hoan toan nghiém ngdt néu ton tai & >0,i=1,p, Z; >0,

i=1

b
sao cho ZQC,.LI. <0.

i=1
Ménh dé 2. (Schur Complement Lemma [23]) Cho trwéc cAic ma trAn hang X,Y,Z, trong d6
X z'
Y=Y >0.Khid6, X+Z'Y'Z<0 @ <0.
Z Y
3. Két qua chinh

Muc dich ctia muc nay la khao sat tinh 6n dinh manh ctia hé suy bién (1). Chiing t6i dau tién
s& thiét 14p cac diéu kién phu thudc tré dé kiém tra tinh chinh quy va xung tw do cia hé (1)
dwa trén phwong phap phan ra gia tri suy bién (SVD). Sau d6, ching t6i chirng minh tinh én
dinh httu han dwa vao thiét ké luat chuyén. Cuéi cting, chiing t6i cung cdp mét vai vi du s6 dé
minh hoa cho phwong phap nay.

Xéthé (1), trong d6 rank(E)=r <n. Tathiy ton tai hai ma trAn khéng suy bién M,G sao cho

I 0
MEG=|"" .

AI Al DI DI Bl 1 R
MA,G:{ i }2}, MDG = { i } MB, { ;}, Mﬁ(.){ﬁl()}.
A21 Azz D21 Dzz Bz fz ()
P6i bién trang thai y(£)=G'x(t), y(&) =(n,(O)", y,(0)"), y.()eR’, y,(t)eR™,
o()=1, hé (1) dwoc dwa vé dang

7 (t) :AI1Y1(t)+A12Yz(t)+D11Y1(t h)+D1z.)’z(t_h)"'Biw(t)"'f;(')'
0 =A[1y1(t)+A22y2(t)+ 1J’1(t h)+Dzzyz(t—h)+Béa)(t)+f2[(-), (4)
y(t) =G"¢(t),t<[-h,0].

Trwéc khi gidi thiéu két qua chinh, ching t6i dwa ra mét s6 cac ki hiéu sau:

a=maxa,,b=maxb,,m=maxm,,
I=1,p I=1,p I=1,p

7o =1-al|G||max!l [4,]" 1,
1=1,p
y, =max(lI [A, T B Jd +mll [ALT 11 d),
I1=1,p

7, = max(ll AT A I +al|G|].]|[A ”)

1=1,p

%ﬂgm%r%Mwmm%rmmﬂ%m&r%mwmm%rm
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T
[]
h . .
’7/6 B ;aé ’7/7 - maXT {as ' ‘Ja3c1 }'7/8 :ﬂ’max (GTQG)J

i=0,12,.051

a,c, +(2+2m)dT
Vs = o

1

o =i (Pya =L PE) a2, (GPTIG)

& 3@ An@ T AL e

V117340 +7z75+7375 eO.SﬁT'a6:(7/7+7/6 V1T V34/ 030 +, YaVs tV3Vs eo.sm)z’
Yo Yo Yo Yo

71 +7/3\/0(361 )z
Yo

a, =

o, 2y, (L5 1575) (1 +rafose,

7o Yo

_ |0 O P 0
ag=787§+ysy§(—y2y5+y3y5)z’M{o I }M’GTPEG{(; 0}'
0

ye+ 167 )0t =17 + 76

n-r

H) =0.5PA +0.5A'P" +0.55,MA, +0.5A'M"S H!, =PD,+S,MD, H., =-U+2bI,
H},=-1H},=S,MB, H,, =-1,H,,=\[a,+b,+m, S,M,H) =-I Hi;=PB,

H. =-1,H =a,+b +m, P,H,=H,i,j=1,6,

L, =0.5PA +0.54'P" +0.55,MA, +0.54'M'S +U+2a1,,

_ _ -1
9 ={xeR":x"Lx<0},1=1,p,2 =02, 0{0}, =2\ JQ,,1=23,..p.
k=1

Pinhli 1. Cho truwdc bd s6 dwong T,c,,c,, va ma trdn xac dinh dwong Q € R™". Hé (1) la 6n
dinh hitu han twong tng véi (c,,c,,T,Q) néu ton tai ma tran xac dinh dwong U eR™", ma

tran khong suy bién PeR™, va cac ma trdn S,eR™,lel,p, cic vd hudng
p

& 20,121,p,2§, >0, vas6 f>0saocho
1=1

PE=E'P' >0, (5)
[H;],, <0, 1=Lp, (6)

14
DL <0, )

1=1
1-al|G||maxl [A},]" >0, (8)

1=1,p
a7eo.5ﬁr +a, -, eO.S/iT
oo 1 <0, )
a

9
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luat chuyén dworc thiét 1ap o(x(t)) =1 néu x(t) € Q..
Chirng minh ctia Pinh Ii 1.

Chirng minh dwoc chia lam hai buéc. Bwéc dau tién la chirng minh tinh chinh quy va xung tw
do ctia Hé (1). Budc thit 2 sé tp trung vao cac diéu kién nham thiét ké luat chuyén cho hé 6n
dinh hitu han dwa vao cac ham twa Lyapunov va ki thuit LMIs (b4t ding thirc ma tran tuyén
tinh).

Bwérc 1. Tinh chinh quy va xung tw do cda hé thong

bit
GT_|:Gll G12:| S _{SL Siz} GTPM1—|:P1 P12:|
- w ’ - .
GZl GZZ Sél Séz P21 P22
Tir diéu kién (5), PE=E'P' >0, dé rang thdy

I ol [P O
GTPEG:GTPMIMEG:GTPMl[(; }:{ ! }20,

G'E'P'G= B Py >0
0 0
va tir day

PO
1321:0,P1=PJ20,GTP1L~"G=[O1 0}. (10)

, P P
Ma tran P khong suy bién chi ra tinh khéng suy bién ctia G' PM ™" = { 01 Plz } theo (10). Hon

22

thé, det(P,) =0, tiép theo 12 P, >0. Tiép theo chu ¥ rang LMI (6) suy ra
H} =0.5PA +0.54'P" +0.55,MA, +0.54'M'S <0,
hé qua la
G'[PA+A'P"+SMA +A'M'S1G<0. (11)

M3t khac, chiing ta viét lai biéu dién G'S,MAG va G'PAG nhu sau

. P P
G'PAG=G PMlMA,G{ ! “}
P22

Ail AiZ :|: l:PlA{l + PlZAél PlAiZ + P12A£2:|
Aél Aiz PZZAil P22A£2
_ stostllo 0
T T 11 12
G'SMAG=G [51 s’ HO . }MA,G
21 22

_|:Gll GlZ:H:Sil S{Z:H:O O :||:Ail Ai2:| :I:GllsiZAél +GIZS£2AQ1 GllsiZAQZ +G125é2Aé2:|

) G S;l SéZ 0 Infr Aél A;Z GleiZAél +GZZS£2A£1 GleizAéZ +GZZS£2A;2 '

21 GZZ
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T (11), ta c6 [621512 +Gzzséz +Pzz]A£z +[A£2]T [621512 +Gzzséz "'Pzz]T <0, chi ra
det(A},)= 0 vaheé (1) 1a chinh quy va xung tw do (xem [9]).
Bwérc 2. Tinh 6n dinh hitu han

Xét ham toan phwong xac dinh khéng am

V(t,x,)=e"x(t)" PEx(t)+e” j. x(s)' Ux(s)ds.

t—h
Gia str hé théng dang dwoc khéi dong béi quy tic chuyén thit 1, ndi cach khac o(x(t))=1,
ching ta lay dao ham V(t,x,) theo t doc theo nghiém ctia hé

V(t,x,)=BV(t,x)+e" x(t) Ux(t)—e” x(t —h) Ux(t —h)
e 2x(t) P[Ax(t)+ Dx((t—h)+ Ba(t)+ £(t,x() x(t-h),w(©))].  (12)

P& wéc lwong dao ham ctia V(¢,x,), chung ta cin cac bat ddng thirc sau. Dau tién, nhan ca hai

vé clia dong nhat thirc sau béi 2e” x(t)'S,M tir bén trai
—Ex(t)+ Ax(t)+ Dx(t —h)+ Bo(t) + £, () =0,
va cht y ring ME =0, ching ta cé
0=2¢"x(t)" S,M[ Ax(t)+Dx(t —h)+B,a(t) + £,()]. (13)
St dung bt dang thirc Cauchy cho cac wéc lwong
2x(t)" S,MB,a(t)<x(t)' S,MB,B M'S,' x(t)+1l () II?,
2x(t)" S, Mf,()<2(1x() S M1 £
<2||x()" S, M |([a, || x(E) 1 +b, | x(t ~ )| +m, || ()] 1]
<(a,+b +m)[|x(t) S, M|[* +a, || x(O)|[* +b, || x(t = W) |[* +m, || ()|,
2x(t)' PB,o(t)<x(t)" PB,B,/ P ' x(t)+Il ao(t)II?,
2x(t) PR <2]1x(0) P £ON211x(0) Pl [a, 11X +b, 1| x(t = )| +m, [| ()]1]
<(a, +b+m)||x() P|’ +a, || x(E)|I" +b, || x(t~h)|[* +m, || ()|,
Chung ta thu dwoc tir (12)-(13),
V-V <e(2+2m)||o(t)|] +e™ &) C,E(t)+e” x(t) Lix(t), (14)
¢, C
trong d6 £(t)" =[x(¢)", x(t—h)"], va C, :le Ciz}'
21 Oz

C!,=0.5PA, +0.54 P +0.55MA, +0.54 M 'S, +S,MB,B/M'S

161



Ky yéu Hoi nghi CBES2-2018

+(a,+b,+m)SMM'S +PBB'P" +(a,+b,+m,)PP",
Cl,=PD,+SMD,C., =-U+2b],
L ,=0.5PA, +0.5A'P" +U+0.55,MA, +0.54" M 'S, +2a,1 .
Tir chd hé cAc ma tran {L,:1= 1,_p} 12 hoan toan nghiém ngét theo (7) va Ménh dé 1, chiing

p —
ta nhan dwoc UQ, =R"\ {0}, va tlr diy bdi cach cau tric tip ,, chung ta cé
1=1

Ql

=R" va .(_2,1 mfz,l =, véimoi [, #1,.

p
Y
Tlr day, véi x(t)eR”", ton tai duy nhit I €{1,2,.., g saocho x(t)e 2, va

x(t)" Lx(£)<O0. (15)

Thiét1ap luat chuyén, o(x(t))=I miénla x(t) € Q,. St dung bé d& Schur complement, Ménh
deé 2, dieu kién (6) chira C, <0, =1, p, vatir cic bat dang thirc(14)-(15), theo sau 1a

V(t,x,)-pV(t,x,)<e”(2+2m)a(t) o(t), Vt >0. (16)

Nhan ca hai vé ctia (16) béi e ”* vachtuy

d _ Bt —fty7 —pt
E(e ! V(t,Xt)) =e”’ V(t,xt)—ﬂe g V(t,Xt),
ching ta cé
%(e‘ﬂtV(t,xt ) <(2+2m)a(t)" o(t), Vt >0.
Tich phan tir 0 t&i t, chiing ta thu dwoc
e "V(t,x,)-V(0,x,)< j (2+2m)a(s) a(s)ds < j (2+2m)a(s)” o(s)ds <(2+2m)dT,
0 0
va tir day
V(t,x,)<[V(0,x,)+(2+2m)dT]e”", vt €[0,T]. (17)
biéu kién (10), diéu kién P, >0 vabiéu dién ctia V(t,x,), chung ta thu dwgc

V(t,x,)>x(t) PEx(t)=y(t)' G'PEGy(t) (18)
=y, (O)" Py, (6)2 4, (P)y, (8) y, () =,y (6) "y, (E).

Miit khac, tir
V(0,x,)=x(0)" PEx(0)+ J x(s)" Ux(s)ds (19)

—h
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< zm,.n(Q) (0 Qx(0)+h ",ZEQ)) sup x(s)' Qx(s)<e; sup o(s) Qpls)<ere,

ching ta thu dworc tir (17)-(19):

IFAGIE \/ai[V[O,xo)+ (2+2m)dT)e” <y.e”*’",vte[0,T]. (20)
1
Tiép theo, ching ta wéc lwong trang thai thir hai Il y,(¢)Il nhw sau. Xét hé phwong trinh thit
hai cta (4)
Y2(0)= 4,1 [ 43,7, (6)+ Dl y, (¢ = W) + Dl y, (¢ = W) + Bl + £, (]
Str dung bat dang thirc (20), chiing ta c6
Iy, (ON<NTALT AL Iy, (N +N[ALT DL Wy, (6 =)0+ [AL T DL Iy, (t—h)I

AL T B o) + 1 [ALT I £ ()l
<ITALT AL Ny, (O +1[AL, T DL Iy, (6 —h) I+ [AL T DL Wy, (e —h) I+ [AL T BL I o)

AL 0 (@l G Iy, N+ v, 1]+ BUGHI y, (e ~B) 1+ vyt~ ]+ mNd )
Sancnrggn[A;21*1u||yz(t)||+(n[AQZ]AA I +al[GII1I[ALT 1)y +

+(0al, 1 DL b G TAL T 1) (75€%T + Joge, N [ALT BL Jd +mll AL T I d +
+( [Agz]-lngz I+b| G [AL T 10 y, (¢ —h)l
< allG 1l max ! (43,1 1y, (Oll a7, + sz |y, (=)l (21)
dua trén cac wéc lwgng cta Il £/ ()l va ll y,(c—h)ll trén [0,T]:
LA OI<allGHIy, O+, ]+ BHGN yie -1+ y,(E - P ]+ md;
Iy, (t-mI<ye® + Ja,c,, te[0,T].
T day, ching ta thu dworc tir (8),
1y, ()|, +as || y,(E—h)]|.
Véi t €[0,h], chungtacd Il y,(t)I<ea, + a4 fasc,, do
I 2 2 Tr,-11T -1
y,(t—m)IP<l y(t - IP=(t—h) [6 1[G et —h) < e,
Bang truy hoi véi t [ih,(i +1)h] N[0, T], ih<T,i =0,1,.., ching ta cé
Iy, (O<e, Y ai +ai oy,
k=0

Vatir day véititca t[0,T]:
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Iy, ()< maxT(a4Zaé‘

i=0,1,2,..[ k=0
L,

+ oy

Cudi cung, ttr (20)-(22),

X(t) Qx(£) = y(6) G QGY(£) < 2, (6 QO) Y(E)IP= 1, (67 QG) Iy, ()7 +1 y, ()% ] < 1, (52

i+1

’\/a3cl)£a476+77 :\/Z'

(22)

2 BT

e +(x6).

Bén canh dd, diéu kién LMI (9), theo Ménh dé 2, twong dwong v&i bat ding thirc sau

a, Q0587

+ay+a.e” —c, <0.

Bang tinh to4an don gian, chiing ta kiém tra dwoc

2_pT

7/8(753 +a6):a7e

0.54T

+a, +ae’,

va nhan duoc x(t)' Qx(t)<c,, Vte[0,T]. Diéundy két thiic chirng minh cta dinh li.

Chiy 1. Diéu kién (8) trong Dinh 1i 1 lién quan dén ma tran A,,, nhung c6 thé thiy tir chitng
minh ctia Dinh li ring diéu kién nay dwoc suy ra tir diéu kién LMI (5)-(6).

Chu y 2. Diéu kién (7) 1a bat dang thirc ma tran song tuyén tinh theo .f,,lzﬂ) va
P,U,S,, 1=1,p. PE tim & >0, P,U,S,,Izﬂ théa man (7) va (6), chung ta c6 thé st dung
phuwong phap phan nhanh va bi chdn dwoc dé xuat trong [24] hodc thuit toan trong [25]. Hon

thé, diéu kién (9) 1a LMI theo e”*/" st dung LMI Toolbox in Matlab [26].
Vidu 1. Xét hé (1), trong d6

2 05 1 -1 05714  —0.2857
E= ,M= ,GZ )
0 0 0 1 ~0.2857 1.1429
0.5 -1 0.5 1 1.1 08
A = 1y = D, = ’
1.5  —05 25 15 08 0.55
14 07 03 03 03 03
D, = By = B, = ’
045 0.2 02 0.1 01 02
a,=b,=m,=0.01,1=1,2,h=1,d =0.1.
St dung LMI Toolbox in Matlab, LMI (6) 1a kha thi véi
[34355  -21132]  [11.8143  3.3383
108589 04717 | | 33383 29799/
[ 0.000 -6.0127] . [ 0.000 ~5.8699
1 26.0127 1.2294 |7 |-5.8699 —4.8430]
Trong triromg hop nay cé thé tinh toan
[-2.0723 47331 L ~6.4058 —6.1607
Y| 47331 1.2905| % |-6.1607 -2.6982]
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................ xm
191
1.8+ ’
|
1.6 H
!
14+ ”
1.3}
1.2f
11} I
1
0 1 2 3 4 5
Time(sec)
Hinh 1. Cdc tdp Q,va 2, Hinh 2. Ludt chuyén o(.)
0.12 ;
x(t) TQx(t)
c 1 (/N | == c, =01 ,02:21 5
0ff= = = m—m b ]
0.08}
x(tyTax(t)
0.06F
0.04f
0.02
0 ; . ‘ ‘
0 1 2 3 4 5
Time(sec)

Hinh 3. Qdy dao x_(t,9) Qx_(t,¢)

-8.4782 -1.4276
L +L,= <
-1.4276 -1.4076

Do do, hé cacma tran {L,,L,} la hoan toan nghiém ngat. Cac tap Qo
O, ={x=(x,,x,)" :(x, +0.1325x,) (x, —4.7005x,) >0},
9, ={x=(x,,x,)" :(x, +0.1325x,)(x, —4.7005x,) <0}.
Hon thé, chung ta thiy

. [es711 17178
PE=E'P' = >0,

1.7178 0.4294 |

1-al|G||.max Il [A, ] I=1-0.01x1.2612x1=0.9874 >0,
1=1,p
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va diéu kién (9) dwoc théa man voi

1 0
B=0.01c,=0.1c, :21.5,T:5,Q:{0 J.

Theo Pinh Ii 1, hé (1) ciing véi quy tic chuyén o(x(t)) =1 < x(t) € 2, 1a 6n dinh hitu han
véibo (0.1,21.5,5,Q).

4. Kétluan

Trong bao cao, chiing tdi nghién ctru sw 6n dinh hitu han ctia hé chuyén phi tuyén c6 tré va
nhiéu. Bang cach st dung phwong phap SVD va ki thuat LMIs, mdt tiéu chuin én dinh hitu
han dwoc thiét 14p thong qua cac bat dang thirc ma tran tuyén tinh. Ti€p cin ndy, cho phép
chiing ta 4p dung két qua thu dwgc cho hé bat dinh. Mot vi du s6 dwoc chi ra d€ minh hoa cho
két qua thu dworc.
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Ky yéu Hoi nghi

lan thi hai

Nhin ti tich phin va tich phin thir nhat

Hoang Ngu Huin*, Nguyén Thi Kim Son

Khoa Khoa hoc co bdn, Trwong Pai hoc M6 - Dia chdt;

* Email: huanhoangngu@gmail.com

TOM TAT

Noi dung bai bdo néi vé cdch gidi phwrong trinh vi phdn thuong bang cdch ha cdp ctia phwong
trinh vi phdn théng qua viéc tim kiém nhdn tir tich phdn va tich phdn ddu. Xét vé itng dung vt
Iy thi tich phdn ddu chinh la dinh ludt bdo toan vi gid tri biéu thikc vi phdn khéng thay doi doc
theo nghiém ctia cdc dinh ludt vdt ly (vén la cdc phwong trinh vi phdn). Bai bdo sé néu ré dinh
nghia va chi ra phwong phdp tim nhdn tir tich phdn ddu, sau dé dp dung vao cdc 16p phwong
trinh cdp 2, 3, 4 dé tir dé lam ré cdc ky thudt chi yéu ctia phwong phdp.

Tiwr Khéa: Nhan tir tich phan; Tich phan dau.

1. Gii thiéu
Xét phwong trinh

y® —F(x,y,y', .., y® ) = 0. (1)
Biéu thirc vi phan

R =Ri(x 3,y e, y®), k <m, (2)

dwoc goi la nhin t tich phan cta phwong trinh (1), néu sau khi nhan phwong trinh (1) véi
no thi phwong trinh méi c6 thé viét lai duwéi dang dao ham toan phan ciia mot biéu thirc P
nao dé

Riy™ — RiF = Dy[P]; (3)
Biéu thirc P trong cong thirc trén dworc goi 1a tich phan dau (dinh luit bdo toan) ciia phwong
trinh (1).
Néu dwa ra biéu thirc phu thudc ciia nhan ti tich phan (2) (hay cua tich phan dau) doi véi
dao ham cp cao nhat (n — 1), thi tir (3) c6 thé thiét 1ap mot thuat toan cho phép tim tich
phan diu & dang phu thudc da cho (néu nhw n6 ton tai). Phwong phap dwoc st dung la
phuwong phdp nhém (béc tach 1an lwot). Tir (3) suy ra

Pe+ By + -+ P a2y + P iy ™ = Ry™ — R F. 4)
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DPong nhat hé s6 ta dwoc
Py(n—1) = Rk'

Vi sw phu thudc ctia P, Ry, va F vao y ™D cho trwéc nén ta ¢ thé nhém phuong trinh con lai

Pe+ Py + -+ Py = R F (5)
theo s6 mii ctia bién y ™~ va s& tim duoc biéu thirc phy thudc ctia P vao y =2 mét cach
twong minh. Tiép d6 biéu thirc tim dworc lai tiép tuc dat vao phwong trinh (5) va nhém theo
s6 mii cia y™=2)..,
2. Thwc nghiém
2.1. Phwong trinh cdp hai
Cho phuong trinh

y'=F(x,yy')=0. (6)

a) Néu nhan tir tich phan khong phu thudc vao dao ham R = R(x, y), khi d6 tich phan dau la
tuyén tinh d6i véi dao ham va cé dang

P=R(x,y)y" +Q(xy), (7)
con ham F cta phwong trinh (6) la tam thirc bac hai ctia dao ham
F=a(,y)(y)?+bxy)y +clxy),
véi
R Ryx+Q x
a(ey) = —-2,b(xy) = -2 c(x,y) = - & ®)

CAc gid tri tir cong thic (8) trén cho phép dé dang kiém tra xem phwong trinh (6) cé tich phan
dau dang (7) hay khong: tir a(x, y) ta tinh R, tlr c(x, y) tinh ham @, sau d6 14p vao dang thirc
cta b(x,y) dé kiém tra.

Néu ham F tuyén tinh d6i véi dao ham, ticla :

F=F(x,y)y +F(x7y), 9)
thi
R+ x
R = R(x):F1(x»Y) = - R(xfy'FO(x'y) = _RQ(X).

Cac ham F, va F, lién hé v&i nhau bang cong thirc
0F, dF, R R"
oy x RUTR
Vacudicungnéu F = F(x,y),thiR = R(x),Q = —R'y + S(x), tlrc la phwong trinh ban dau
1a tuyén tinh:

Fe—y—"
R” "R
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Khi d6 nhan ti tich phén cling chinh 1a nghiém ctia phwong trinh tuyén tinh (thuén nhat) ban
d4u, vi vay viéc tim kiém tich phan dau va tim nghiém ctia phwong trinh la twong dwong nhau
vé miit do kho.
b) Xét truedrng hop nhan ti tich phéan la tuyén tinh d6i véi dao ham
Ry = 2R(x,y)y" + S(x, ).
Khi d6 tich phan dau c6 dang tam thirc bac hai:
P =Ry +Sxy)y +Qxy), (10)

con ham F cta phwong trinh (6) c6 dang
Ry + (R +5,) (0 + (Sx + Qy)y' + Qx

2Ry’ + S '

F =

Néu ham F c6 dang (9),thi R = R(x) va
Sy = —(R"+ 2RF}),Q, = —(Sy + SF; + 2RF).
Con biéu thirc cudi cing Q,, = SF, nghiém nhién s& théa man.

Néu djt didukién Ry, = R, + S, = S, + Q, = 0 thi

1
S=-Ry+¢Q=5R"Y =9y +,
va

R/Hyz _ 2§0”y + Zl,b

F=-—
2(2Ry' + R'y — @)

voi R, @, 1a cic ham s6 cua bién x.
Cudi cuing, doi véi phwong trinh
}’”_F(x'}’)=0' (11)
c6 thé tim duoc F(x,y) & dang twong minh. Cic ham s6 trong tich phin d4u (10) va ham
F (x,y) rang budc v&i nhau theo hé sau
R, =0,
Ry +S, =0,
Se+Qy, +2RF =0,
Q, + SF = 0.

(12)

T phwong trinh ddu tién c6 R = R(x), con tir phwong trinh thit hai c6 S = —R'y + ¢(x).
Két qua ta thu dwoc hé hai phwong trinh

{Qy —R"y+¢' +2RF =0,

Qx—(R'y —@)F =0,

& d6 chi c¢6 hai ham hai bién 1a Q va F. D€ tim nghiém cta hé nay ta sir dung phwong phap
sau: mot trong hai ham an (chinh la ham Q) sé bi triét tiéu tir diéu kién Q, = Q. Ly vi
phan phurong trinh diu tién theo bién x, con phwong trinh thit hai theo bién y, ta thu duoc
phuong trinh dao ham riéng tuyén tinh cip 1 d6i véi F (x, y) nhw sau

(13)
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(R’ ) O R 3R F—R"y 4" =0
Nghiém ctia phwong trinh trén la ham
1 1 1
F=R7329(z) + 3R {[RR” —SR)?|y =R + ER'qo},

voi

7= RV2y +1[ oR3/2dx; (14)
Ham W la ham bat ky ctia bién , cadc ham R va ¢ la cic ham bat ky ctia bién x.
Khi d6 tich phan dau c6 dang

1 1
RGD? =Ry = @)y’ + 7RI R)?y* =R Ry +
1,
+R Lp? —2 [WY(2)dz = C;. (15)

Phuong trinh trén dé dang dwa vé phwong trinh véi bién phan ly bang cach tinh (z')? tir
phwong trinh (14) réi biéu dién lai (15) du¢i dang

R%(z)? -2 f Y(z)dz = Cy,

Tich phan tdng quat ciia phwong trinh dau c6 dang

B dx c
-+ [ pgyt

z

J‘ du

0 Jz Jo w@dt| + ¢
Nhw viy, trong treong hop nay ching ta da gidi dworc bai todn nguwoc - tim tich phan dau,
hon thé nira ching ta dam tim dwoc 16p tit ca cc phwong trinh dang (11) c6 tich phan dau
dang tam thirc bac hai va da chirng minh dwoc rang bat ky phwong trinh nao thudc 1ép nay
déu 14y tich phan dwoc.
2.2. Phwong trinh Ermakov

Mot trong nhitng phwong trinh dién hinh trong viéc &ng dung ki thuit tim tich phin dau la
phuwong trinh mang tén Ermakov

y'=fx)y—Ay~>. (16)
Cung véiné ta xem xét phwong trinh dang “cut” (dang cat ngén), tirc phwong trinh tuyén tinh
y"'=fx)y. (17)

Ta sé tim tich phan dau dang tam thirc bac hai (10) déi véi dao ham cip méot

P(x,y,y") = R0, y)¥)*+ S, y)y" + Q(x,y).

Két qua thu dwogrc sé la: néu tim dwoc hai nghiém doc 14p tuyén tinh ctia phwong trinh “cut”
tuyén tinh (17), thi nghiém tong quat cia phwong trinh Ermakov (16) c6 thé tim dwoc mot
cach twong minh (khéng chira diu tich phan). Nghiém thu dwoc khac véi nghiém trong cudn
sach [6]: & d6 chi cAn mot nghiém ctia phwong trinh (17) nhung nghiém thu dwoc van chira
dau tich phan. Ky thuit st dung & diy hoan toan twong ty véi phwong trinh tuyén tinh cap
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hai: khi biét hai nghiém riéng ddc lap tuyén tinh cé thé xay dung dwoc nghiém téng quat ma
khéng cén lay tich phan.

Lwu y la trong vong 100 ndm phwong trinh Ermakov la vi du duy nhit vé phwong trinh va
nghiém tong quat ciia n6 hoan toan dworc xac dinh tir nghiém ctia phwong trinh tuyén tinh
twong wng. Mii t¢i nhivng thap nién cudi cua thé ky hai mwoi ngwoi ta méi tim dwoc thuit
toan xay dung nhitng phwong trinh cip bat ky cé tinh chit nhw trén.

Vi thé viéc tim tich phan dau véi ki thuét trong ty nhw trén doi véi phwong trinh Ermakov
mao rong

y'=f@y+g' @yt = [g])*y3 (18)
la rat tha vi.
2.3. Phwong trinh cdp ba
Xét phwong trinh
y"=F(xyy,y")=0. (19)

Nhin chung, thuét toan tim kiém nhén t tich phan 1a khéng khac doi véi phwong trinh cap
hai. Vi thé chling ta s& xem xét cu thé trwomg hop F),» = 0,hay F = F(x,y,y").

a) Néu nhan tir tich phin khong phu thudc y"’ thi tich phan thir nhit tuyén tinh doi vai dao
ham cip cao nhit

P=R(xy,y)y" +Qxy.y) (20)
sau khi nhom va dong nhat hé s6 cia phwong trinh dinh nghia ta thu dwoc hé
Ryr =0,
Ry +Ryy'+Qy =0, (21)

Qx + Qyy' +RF = 0.

Tlr day suy ra néu tich phan dau c6 dang (20) thi nhan tir tich phan khong phu thudc vao dao
ham: R = R(x,y), con ham Q c6 dang tam thirc bac hai v&i dao ham cip mot

1
Qx,y,y') = —El?y(y’)2 — Ry +9(x, ).

Tl phwong trinh thir ba ctia hé (21) suy ra diéu kién rang budc doi véi F

1R 3R Ry —
Foifyy ong 3By g B Wy
>R OVt Oty Yy,
tlrc 1a F 1a da thiee cip ba d6i voi y'. Lwu y cac treong hop riéng sau day:
3a’(x) e L @y +B") -y, Y
)+ -

= 2oy + p] 1800 Y T ay+ B
R = a(x)y + B(x),y laham bat ky.
F:ﬁ”(x)_lpy r lle
ay+B@) 7 a@y + &)

R = ay + B(x), a lahang s6, 3 1a ham s6 bat ky;
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L")y +v' (x)
ay + f(x)

R=ay+Bx),Y=p"(x)y+y(),alahingssd, B,y lacdcham bt ky ctia bién x. Trudomg
hop riéng, phwong trinh

F:F(x.}’):—

)

yur — Axny—l
c6 tich phan dau

1 A
yyu _E(yl)Z _ — 1xn+1 — C,Tl +* _1;

hay
1
yy" —E(y’)2 —Alnx =C,n=—1.

b) Gia st nhan tl tich phén tuyén tinh theo dao ham cap hai

R, =R(x,y,y)y" +Q(x,y,¥").
Khi d6 tich phan dau c6 dang tam thirc bic hai

1
P =R, Yy, Y)Y+ Q0 y, y)y" + Sy, y).

Pong nhit hé so theo y'' ta cd hé
Ryl =0,
11
ERx +§Ryy + Qy' =0,
LQX +Q,y' + S, +RF =0,
S +5,y +QF =0.

Tl diy c6 thé suy rangay R = R(x,y),Q = — iRy(y’)2 — %ny’ + w(x, y), tirc la cac ham
R, Q c6 ciu tric twong tw nhu treong hop a).

Viét cac phwong trinh con lai dwéi dang

1 3 3 2 1 ,
RF:ZRyy(y) +Zny(3’) +<§Rxx_wy)y _(‘)x_Sy"

1 1
ZRyF(y’)2 + (ERXF — sy) y' —wF -5, =0.

DE tiép tuc tién hanh phwong phap nhém can phai cu thé héa dang cia ham F. Gid st F =
F(x,y).Khido
S =1 OD* + Y306 D + Y206 )2 + Y1 (6 )y + Yo (x, )

(Lwu y 12 biéu thirc ctia S s& van c6 dang nhuw trén ké ca trwomg hop F ¢6 phu thudc vao y’
dang da thirc téi cip ba - chi c6 mot diém khac biét 1a hé phwong trinh déc trung phia dwdi
sé c6 dang khac). Sau khi nhém va déng nhit hé sé theo bic cda y' ta thu dwgc hé muoi
phwong trinh
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1
Yay =0, APy =7 Ryy,
3
¢3y + P4 =0, Y3 = Zny'
1
Yoy + P3x =0, 2, +wy, = ERxx'
1
¢1y+¢2x:ZRyF; Y1 + wy = —RF,
1
Yoy + P1x = ERxF; Yox = —wF.

Trong trudng hop tong quat (R, R, # 0),ta co
1 1
Yy =a,P3 = ZX'(X)JPZ = —ZX”(X))’ + 0, (x%);

1 1
R = 8ay” + x(0)y + p(),0 = 5 1" 0y +[30"0) = 02|y + 3,00,

Hé con lai bon phwong trinh

RF = _(l)x_llil,
1R F=19y —1 "(x)y + 05(x)
4 yi = Y1y 4)( y 2 ’
1
l ERxF=l/)0y+lp1x'
(JJF szX'

T phwong trinh dau va phwong trinh thit hai ta thu duoc

1 R
b= R o000+ [ (32777 = 05 = 2o )Ry

va dang tong quat ctia phwong trinh
5 1
P =R 0= [ (Gamy - 50+ 30) R ),

Phuong trinh thit ba va thit tw din dén han ché cta F:

1 1
(J.)Fy + ERxe + ((Uy + ERxx) F = lplxx'

sau do thi tim dworc .

Néu ta gia thiétla R, = 0 thi

1
Ypo=9P3=00= (ER” - 2(72)}’ + 01,1 = =03y + 03(%),

va hé c6 dang mai

174



Ky yéu Héi nghi Gdan két khoa hoc co bdn véi khoa hoc trdi ddt (CBES2-2018)

( 0,y — 03 — Wy = RF,

n ! 1 !
l/)oy_o-zy‘l'o-?)ZERF,

1
lll)ox = - [(ER” - 202)}/ + 0'1:| F.
Tl phwong trinh d4u suy ra ham F tuyén tinh theo bién y
1
RF = (302’ - ER"’)y — 0, — 03,

1, 1a tam thirc bac hai cta bién y, tir phwong trinh cudi ta nhém va dong nhat hé so theo bac
cta bién y ta sé thu dwoc ba phwong trinh dé xac dinh cdc ham o4, 0,, 03, R va mét ham méi
1a o4 (x) (s6 hang tw do 14). Nhw vy ham F chiva t6i da 1a hai ham ty do.

Gid st rang R, = 0.Khi do
Yo=0a,9P;3=0,9, = 02(x)»
R =8ay? + by + c,w = =20,y + 04 (x),
tlr day co
1 =n(x)(Bay? + by + )™* + 203y — 0}
va dang tong quat ctia ham F:
F = —n(x)(8ay? + by + ¢)~5/*,
Con lai hai phwong trinh

{ Yoy +P1x =0,
Yox = (203y — 01)F.
Tir diéu kién gy, = Yoy, tatim dwoc oy = 0, = 0van(x) = yx + §.Két qua cudi cing c6
F = —(ox + 8)(8ay? + by + c) /4,
tirc 1a phwong trinh
y'" = (Ax + B)(ay* + By +y)>/* (22)
c6 tich phan dau dang

1 1 1
P =5y + By + N =7 Qay + OGNy +ga(y)* -
—(Ax + B)(ay* + By +y) "ty + A j(ozy2 +By+y) Vtdy =,
v&i nhan tir tich phan la
Ry = (ay? + By +1)y" — 7 2ay + DO

2.4. Phwong trinh cdp bén

Vi thuat toan 1a hoan toan twong tw nhw & trén, nén ching ta chi xem xét maot vai truweong hop
riéng. Gia st phwong trinh c6 dang
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y") +ay" + By — F(x,y) = 0. (23)

Nhén ti tich phan khong phu thuéc dao ham cip ba, tirc 1a tich phan dau tuyén tinh déi véi
dao ham c4p cao nhit

P=R(,yy,y")y" +Qxyy,y").

Nhom va déng nhit hé s6 theo dao ham cip ba cho ta két qua

R=R(x,}’;y,):
1 ’ 17 2 ! n !
Q=-5R,0" — (Ryy' + Ry)y" +S(x,y,¥".

Tiép tuc nhém va dong nhat hé s6 cia phwong trinh dinh nghia (theo dao ham cip hai) ta sé
thu dwocdangcuthéciaRva s

3
R=r(X)y — Er’(x)y + (%)

o 3
s=(3r-r") 0N+ [fp” tap -7+ ar')] Y+ oxy)

[ €, +Cpe®™ + Cye=%,5 = /—%‘",khi a <0,

r(x) = ! Ci +2Cyx + C3x2 khia = 0, (24)

va ham r(x):

lCl + Cy sinwx + C cos wx, w = ’z?a khia > 0.
Hai ham con lai c6 dang

3
wy — E(TUV) +ar")y+¢" +ag —pry+rF =0,

wx + ;Br’yz - ;r’yF + @F = 0.
Diéu kién wy,, = wy, dan dén phwong trinh dao ham riéng cdp mot dé xac dinh ham F:
( r'y — (p) +7F, +2 ~r'F — (zr(V) + %ar”’ + 4ﬁr’)y +o") +agp" + B = 0.(25)
Nghiém tdng quat ctia n6 viét dwdi dang

F =r75/? {‘P(z) + r‘3/2yfr3 (gr(v) + ;ar”’ + 4ﬁr') dx
f r=5/2 U r(V) + = ar”’ + 4pr ) dx] dx

- f r3/2(q)(”’) + aq)” + ﬁ(p)dx},

trong do

z =132y + [ or=5/2dx, (26)

@, 1a cAc ham tw do véi bién da cho, r = r(x) dwoc xac dinh theo cong thirc (24). Liy tich
phéan s6 hang cu6i cing trong tirng biéu thirc dwédi dau tich phéan ta sé thu duoc
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F = ﬁy + Fl'
trong dé

Fy =1r75/? {‘P(z)

3 3
+ Er_3/2yfr3(r(v) +ar’)dx + Ef pr—>5/2 [f 3™ + ar'dx| dx

- fr?’/z((p(”’) + a<p")dx},
con phwong trinh (23) thi cé dang
y(IV) + ayll _ Fl(x, y) — 0’

bién z dworc xac dinh theo cdng thirc (26).

3.Kétludn

Phwong phap tim kiém va tinh chat cda tich phin dau. Nhitng tinh toan cu thé & trén cho thiy
rang véi bat ky phwong trinh cip cao hon mét nao déu ton tai thuat toan don gian nhung
hitu hiéu dé tim tich phin dau c6 dang phu thudc vao dao ham cip cao nhat cho trwdc. Khuyét
diém duy nhit ctia phwong phap nay 1a két qua khéng thé dy bao trudre, tire 1a: dat biéu thirc
tim dwgc vao phwong trinh cudi cling cia hé xac dinh c6 thé thu dwoc tich phan dau dang
tdm thwong P = C.

Vi vdy trong nhiéu trwong hop (cac vi du trén da cho thay rd) bai todn ngwoc to ra thi vi hon,
tire la liét ké tit ca cac phwong trinh ctia mot 16p nao dé cé tich phan dau cé dang phu thudc
cho truéc vao dao ham cip cao nhat. Khi d6 ham F thoa man phwong trinh dao ham riéng
tuyén tinh cAp mdt, va nghiém cta phwong trinh c6 thé dé dang tim dwoc, hoic 1a hé phwong
trinh dao ham riéng dang tuyén tinh ctia F va mot s6 ham bé tro (trong truedng hop nay hé
xudt hién nhw 1a hé qua ctia qua trinh xac dinh).

Lwu y mot s6 tinh chat don gian cda tich phan dau:

Néu P la tich phan dau, thi ®(P) (v&i @ 1a ham kha vi bat ky) ciing la tich phan dau cta chinh
phwong trinh da cho. Vi vay, nén bat dau viéc tim kiém tich phan dau & dang don gian nhat:
phu thudc tuyén tinh vao dao ham cip cao nhit.

Tich phan d4u clia phwong trinh (1.1) tao thanh mot phwong trinh vi phan cip n — 1 (bang
cach cho dong nhit véi mot hang s6 tw do) va né ¢6 nghiém trung véi nghiém cia phwong
trinh d4u. Piéu nay twong dwong véi viéc gidm cip ctia phwong trinh dau xudng mét don vi.
Néu tich phan dau chita k hang s8 tw do va doc 1ap véi nhau, thi chiing ta c6 k tich phan dau
doc lap. Tir day néu triét tiéu cac dao ham cdp cao nhat thi ta sé thu dwgc phwong trinh cap
(n — k) c6 nghiém trung v4i phwong trinh dau. Va diéu dé twong dwong véi viéc giam cap
cta phwong trinh dau xuéng k don vi.

Tai liéu tham khao
1. Nguyén Thé Hoan va Pham Phu (2007), Co sé phwrong trinh vi phdn va Ii thuyét 6n dinh,

NXB Giao duc.

2. Bluman G. W, Anco S. C. (2002), Symmetry and integration methods for differential
equations, Springer.

177



Ky yéu Hoi nghi CBES2-2018

AspamkoB II. II. (2004), AnropuTMbl CUMMETPHUHHOIO aHaJM3a OOBIKHOBEHHBIX
JubdepeHMaNbHbIX ypaBHEHUH TpeTbero Mopsijika, AuccepTalys Ha COMCKaHUe
y4€HOU cTerneHHU K. ¢p.-M. H., KazaHb.

3atineB B. @., Jlunuyk JI. B. (2008), luddepeHuranbtbie ypaBHeHUsl. CTPYKTypHas
Teopus. Y. 1., KHM>KHBIN.

3atinieB B. @., Jlunuyk JI. B. (2008), luddepeHunanbubie ypaBHeHUs. CTPYKTypHast
Teopus. Y. 2. KHIKHBIN [0M.

3atinee B. @, Iloasnun A. /I. (2001) CnopaBo4yHUMK 1O OOGBIKHOBEHHBIM
JubdepeHaibHbIM ypaBHeHUAM, M.: PU3MaT/IUT.

H6parumos H. X. (1989), A36yka rpymnmnoBoro aHaau3a, 3HaHue, cep. “MatemMaTHKa U
KrubepHeTHKa”, Ne 8,

178



Ky yéu Héi nghi Gdan két khoa hoc co bdn véi khoa hoc trdi ddt (CBES2-2018)

Ky yéu Hoi nghi

lan thir hai

Mot s6 két qua vé nhém tw dang ciu ciia cac mo hinh
trong khong gian C»

Nguyén Thi Lan Hwong’, Nguyén Thé LAm

Khoa Khoa hoc co bdn, Trwong Pai hoc M6 - Dia chdt;

* Email: nquyenlanhuong@humg.edu.vn

TOM TAT

Gid str M la mét da tap phirc. Nhém tw dang cdu cia M (ky hiéu béi Aut(M)) la tdp hop cdc
song chinh hinh ctia M véi phép todn hai ngdi la hop thanh cia hai tw ddang cdu. Topé trén
Aut(M) la tépd hoi tu déu trén cdc tdp khéng compact.

Theo quan diém ciia F. Klein, hinh hoc ciia méi mét 1ép doi twong la hinh hoc ctia nhém bién
déi. Chang han,hinh hoc Euclid la hinh hoc ctia nhém cdc phép bién déi ddng cu, hinh hoc Affine
la hinh hoc ctia nhém bién déi Affine. Vi thé, hinh hoc ctia cdc da tap phikc ciing c6 thé xem nhw
hinh hoc ctia nhém cdc tw dang cdu cia da tap phirc. C6 hai bai todn co bdn khi nghién ciru
hinh hoc cua cdc da tap phtec la:

Bai todn 1. Tim cdc tinh chdt hinh hoc bdt bién qua nhém cdc tw ddng cdu.
Bai todn 2. M6 td nhém tw dang cdu ctia mién trong C.

Bdo cdo nay tdp trung vao nghién cteu Bai todn 2. Cu thé, chiing téi nghién ctru moi quan hé
hinh hoc ctia mién trong Crva cdu triic ctia nhém tw dang cdu ctia né. Béi véi truong hop nhém
tw ddang cdu khéng compact, cdc nha todn hoc dé phan loai thanh céng cdc mién bi chdn trong
Cr. Con doi véi truwong hop mién khéng bi chdn trong Cr, bai todn phédn logi mdi chi dworc gidi
quyét trong mot s6 trwong hop ddc biét. Tiép tuc ludng nghién ciru trén, chiing téi chon dé tai
nghién cteu la: “Mét s6 két qud vé nhém tw ddang cdu ctia cdc mé hinh trong khéng gian Cr”.

Tir khéa: Ty dang ciu; M6 hinh.

1. Kién thirc chuan bi

Gia str Q 1a mot mién clia mét phang phirc C va f1a ham bién phitc z = x + iy x4c dinh trong Q.
Dinh nghia 1.1 Ham f dwoc goi la C-kha vi tai diém z, € Q néu ton tai gidi han
NGORG]

h—0
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Trong truwedmg hop nay, ta néi rang f c6 dao ham theo bién phirc tai diém z, va ky hiéu 1a
' BT f(Zo+h)_f(Zo)
() =lim A,
DPinh nghia 1.2

i) Ham f dwoc goi la ham chinh hinh tai diém z, néu n6 la C-kha vi tai mo6t 14n cin nao dé cda
diém zo.

ii) Ham f dwoc goi 1a chinh hinh trong mién Q néu né chinh hinh tai moi diém cta mién ay.
iii) T4p hop cadc ham chinh hinh trong mién Q ky hiéu la H(Q).

binh nghia 1.3 Ham f: Q—Q dwoc goi la ham song chinh hinh néu né la mét song dnh chinh
hinh tir Q vao Q.

Dinh nghia 1.4 Mot ham song chinh hinh tir mién Q vao chinh né dwgc goi 1a tw dang ciu clia
0, ky hiéu la Aut(Q).

Aut(Q) = { f: Q—Q: fla ham song chinh hinh}.

Luu y: Néu f va g1a hai tw dang ciu ciia mién Q thi fog cling 1a tw dang c4u, va ham nguoc xac
dinh béi

(fog)™t =g tof 1.

Pinh nghia 1.5 Ham u: Q—R (hodc C) dwoc goi la diéu hoanéund la C2va
o’u u , du

=t = — =
ox* oy  ozoz

Au 0.

Vidy 1.6 Ham u(x, y) = X2 + Xy - y2 1a diéu hoa trén R2.
binh nghia 1.7 Ham u: Q—R (hoac C) dwoc goi la diéu hoa duwdi néu né la C2 va
o’u ou , du

Au=—2+—2:4 —>0.
ox~ oy 020z

Vidu 1.8 Ham u(x, y) = x2 + y2 1a diéu hoa dwéi trén R2.
Dinh nghia 1.9 Mién G c Cr v&i bién trén 16p C2 dwoc goi 1a gia 16i tai p € 6G néu tén tai ham
xac dinh bién p, tirc1a Q N U = {p < 0} v&i U la mot 1an cin cda p sao cho

L (p)(w)= Z azp—@wiw_jw.

ij=1 OZ0Z;

Vé&i moi w e Cnthéa mian
n

zmw:o.

1
= 0z,

Vidu 1.10 Q ={(z1,22) € C% |za|* + |22|? < 1} 1a mbt mién gia 16i vi
Chonp = z,.2; + z2z% -1

Taco: p,, = 22127 Vap,, = 2,
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Khi do: p, .wi+.p,,w, = 0w, = —p, , Wy = pg,
Lai o pz,, = 0; pz,, = 4121|% Py, = 1

Vay: L, ()W) =7, — 2207 (14 0) (72 )0

1/ \2z1z7

Dinh nghia 1.11 Mién G < Cr v&i bién trén 16p C2 dugc goi la gid 16i chit tai p € 0G néu ton tai
ham xac dinh bién p, tircla Q N U = {p < 0} vé&i U la mot 1an can cta p sao cho

Lp)w)=3 PP, s,

i,j=1 Z Z
Vé&imoi w e Cn\{0} théa man
Zap_(p)w =0.
= 0z,
Vidu1.12 Br={z € Cn: |z1]2 + |Z2|2 + ... + |za|? < 1} |a mOt mién gid 16i chat.

Dinh nghia 1.13 Mot diém p € 0Q dwoc goi la diém tu quy dao néu ton tai day {fj} = Aut(Q)
vatoén tai q € Q sao cho fj(q) - p khij— .

Dinh nghia 1.14 Cho Q < Cr la mot mién tron C* va diém p e 6Q. Khi do, kiéu D’Angelo (00,
p) ciia 6Q tai p dwoc dinh nghia nhw sau

7(0€02,p)=sup ('0( )7)

& d6 p 1a mot ham duwoc xac dinh cho Q trong mét 1an cén clia p, supremum dwoc 14y trén tit
ca cac dwong cong chinh hinh khac hiangy: (C, 0) — (C, p).

Ta néi rang p 1a diém hiru han néu t(6Q, p) < oo va 1a diém vd han néu nguoc lai.
Khdi niém cdp triét tiéu
TH1: Chof:U—R,feC»(U),UcR,aeclU
Khi d6, va(f) = n < f(a) = £(a) = ...= foD(a) = 0 va fo(a) = 0.
TH2: Chof:U—Cchinhhinh,UcR,aeU
Khi d6, va(f) = n < f(a) = (@) = ...= foD(a) = 0 va fa(a) = 0.
TH3: Chof:U—R UcC(=R?)
f(x,y) =Ci(x-a)"+ Cy(y-b)n

- (ab)—O \7L+]<k
Vap(f) =min {n, m} =k < ax %/

Y @b #0

Fig,jolo +Jjo = kva 5 Xiay
TH4:  Cho £:U—Rm, U C, 2|~ f(2) = (f.(2), - fn(2))

v(f) =min{o(f) [j=1,..,m}.
Vidu1.15
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1) f(x) = x2017 + ... thi vo(f) = 2017.

2)f(x) = {e E X # 0 thi vo(f) = +00 =f triét tiéu cAp vé han tai 0.
0x=0

Vidu1.16

M= {p=|z[2+ |z|2 - 1= O}.

Tacé: p(1,0) e M.

Chon: y(t)=(1,1),teCy(0)=(1,0) e M.

Ta thay: v(y) = 1; poy(t) =1 + [t]2- 1 = |t|2= v(poy(t)) = 2

Vay

©(M,p) = sup, ooon) = 2= 3,

o) 1

2)N={p=|z1|>+|z2|?m -1 =0} vé6im € N.

Taco: p(1,0) eN.

Chon: y(©)=(1,t),te Cy(0)=(1,0)eN.

Ta thy: v(y) = 1; poy(t) = 1+ |t|2m - 1 = |t|2m = v(poy(t)) = 2m
Vay

T(N,p) = sup, wlpoy) _ 2m _

o) 1
3)Q={p=|za]?2+P(z2) -1 =0}

2m.

1
P(z2) = {e_|z2|2 Z; #0
0 Zz = 0

Taco: p(1,0) eN.

Chon: y(t)=(1,t),te Cy(0)=(1,0) eN.

Khidoé: t(02,p) = +

Pinh nghia 1.17 Cho X, Y 1a cac da tap phirc va F  Hol(X, Y)

i) Mot day {fj} — F la phin ky compact néu moi tip compact K = X va moi tip compact L Y,
ton tai jo = jo(K, L) sao cho f;(K) N L = ¢ v&i moi j = jo.

ii) Mot ho F 1a khéng phan ky compact néu F khong chira diy con phin ky compact.

Pinh nghia 1.18 Mot da tap phirc X dwoc goi 1a taut néu véi ho bat ky F < Hol(X, Y), ton tai

mot day {fi} — F hoac 1a hoi tu hoac la phan ky compact, 5 d6 A={z € C: |z| < 1}.

binh nghia 1.19 Cho {Q,} 1a mét ddy cAc mién trong Cnsao chop ﬂ 0, -Néupladiém trong
v=1

cla ﬂ £ thi hat nhan Caratheodory 2 tai p ciia day Q, dwoc dinh nghia la mién lén nhét

v=1

chira p, c6 tinh chat 1a méi tAp con compact cia £ ndm & tt ca trirra s6 lwong hitu han clia
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mién Q,. Néu p khong la diém trong cua ﬂ € thi hat nhan Carathedory 2 la {p}. Day Q,
v=1

dwoc goi la héi tu téi hat nhan tai p néu moi diy con ctia Q, c6 hat nhin giong nhw hat nhan
tai p. Ta ndi rang day Q, ctia mién trén C» hoi tu chuin tac dén 2 (ky hiéu bi limQ, =2 )
néu ton tai diém p ﬁ €0 sao cho Q, hoi tu téi hat nhan Caratheodory (2 taip.
v=1
2. Cac két qua nghién ciru
2.1 Tw dang cdu ciia mdt phdng phirc
Nhan xét: cAc phép tinh tién, co dan va quay déu 1a cac tw ddng ciu cta C.
Vivay, véimoia, b € Cvéia=0,anh xa f(z) = az + b 1a mot tw ding c4u ctia C.

Dinh Iy 2.1.1 Cho f1a mdt 4nh xa bao giac tir mat phing phitc C vao chinh n6 thitén taia, b €
Cvéiaz0saochof(z)=az+bvdimoiz e C.

Do vay, Aut(C) ={az+b:a,b € C,a=0}.
2.2 Tw dang cdu cuia hinh tron don vi
Ky hiéu: D 1a hinh tron don vi.
Nhan xét: moi phép quay goc 0 € R: py(z) = e’z déu 1a tw ding ciu ctia D, ¢ 4nh xa nguoc la
e1%z. Hon nita, ton tai tw ding ciu c6 dang
0.(2) = % ,a €D.
Bé dé 2.2.1 V&i moi a € D, chirmg minh duoc rang ¢, 1a tw dang ciu bdo giac ctia D véi 4nh xa
nguocla @al = @a.
Dinh ly 2.2.2 Néu f: D—D 1a mot tw ddng ciu bao giac va £1(0) = a thi tdn tai © € R sao cho
f(@)=e—.

1-az
ig a—z

Do d6, Aut(D) = {e

:80eR,aeD}.

1-az’
2.3 Tw dang cdu cua nira mdt phdng trén
Dinhly 2.3.1

az+b

Aut(H) = { 'a,b,c,dERv:‘iad—bc=1}.

cz+d’
2.4 Phép bién déi Mobius va tw dang cdu ciia C{ o0}
*Phép bién d6i c6 dang T (z) = % trong do a,b,c,d déu la cic s6 phirc, dwgc goi la phép bién
doi phan thirc tuyén tinh (LFT).
*Néu ad-bc = 0 thi T dworc goi la Phép bién ddi Mobius. (tirc 1a T # const)

az+b
cz+d

*XétT(z) = trong dé a,b,c,d € C va ad-bc# 0.

Néu c =0 thi T 1a ham tir C vao C.
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Néu c 0 thi T la ham tr C\{-d/c} vao C.
*M& rong ctia mét phang phtrc C 1a tap C{oo}, ky hidula C.
*Phép bién d6i Mobius T: € —C xac dinh béi

az+b J
m —
cz+dZ¢ ,Z F /c
=1 e,
c
| wz=-d/c
T(o0) = 0.

*T dinh nghia nhu trén 1a mdt 4nh xa 1-1lién tuc tir € vao C.

Hon nita, T 1a ham chinh hinh trén C\{-d/c} véi cuc diém don tai diém {-d/c}.
Ménh dé 2.4.1 Phép bién d6i Mobius la ham hop cta cac phép bién do6i dwdi day

i) Phép tinhtiénz|—>z+b,beC

ii) Phép quay va co dan z | > Az, A € C\{0}

iii) Phép nghich ddoz |- 1/z

(N6i cach khac, phép bién ddi Mobius la tong hop ctia cac phép bién doi néu trén).
Dinh ly 2.4.2 Phép bién d6i Mobius T'(z) = % 12 mot song 4nh tir € vao chinh né.

dz—b
—cz+a’

(Ticla T eAut(€)),véiTt =

Nguorc lai,

Aut(C) = {Z:s ca,b,c,d € Cvaad — bc;fO}.

2.5 Nhém tw ddng cdu ctia mé hinh trong C?
2.5.1. Nhém tw dang cdu cia mé hinh E
Eim={(z1, 22) € C2: |72|%2+ |z1|?m < 1}.
Nhom Aut(E1m) 1a tAp cia tit ca cic 4nh xa chinh hinh
2y1/2m
(z1,25) = (eiel 122——_5122’ eib> % Z1>
voia € Cthéaman |a|<1va by, 0; € R
2.5.2. Nhém tw dang cdu ctia mé hinh €2y,
Qm ={(z1, Z2) € C% Rez; + (Rez1)2m < 0}.
Néu m > 2 thi Aut(Qm) dwgc sinh bdi {Td, T, Ry, Si: t € R, A > 0}.
Trong do, ky hiéu T, T:2, Re, Sy 1a cac tw ding ciu cho bai:
T (21, Z2) |- (z1 +1t, Z2)

T (Z1, Zz) |—) (Z1, Z2 + it)
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Re: (21, Z2) | (€21, 22)
Si: (21, 22) | > (Az1, A2mz3)
& doét e R, A> 0 va exp(if) 1a can nguyén thiy bac L.
2.5.3. Nhém tw ddng cdu ctia mé hinh My
Mo hinh khéng twong dwong chinh hinh véi E1, m hodc Qm dwgc goi la mo hinh téng quat.
Ta xét mo hinh
My = {(z1,2;,) € C*:Rez, + H(z;) < 0}

trong do6

2m— _2m—j - 1 2m—-2j
H(z) = 270 agn—j21 2, = a2 |*™ + 2 275 21| Re(a;2; ™) (%)
1a mot da thirc thuan nhat cé gia tri thwe bac 2m véiaj e Cvaaj= gy,
Pinhly5.2.1

V&i mé hinh chung bat ky My, Aut(My) dwoc sinh bdi {T, Re, Sy: t € R, A > 0 va exp(i0) la mot
can bac L cia 1}.

2.6 Nhém tw ddng cdu ctia mé hinh da chiéu hivu han trong Cr

Cho diém z = (21,22, ..., Zn) € Cn, ddt z’ = (21, Z2, .., Zn-1).

. . 1 L, fe s x
Cho cactrongs6 —,..., ,1 twéng ing véi cac bién zy, ..., Zn.

2m, 2m

n-1 Jo
Ky hiéu wt(K)=)_ o V6K = (ki kat) € 2000
j=14M

J

Pa thic P trén Cr1 dwoc goi la da thivc thudn nhat c6 trong s6 véi trong (my, ..., ma-1) (hoac

1 1 " e, N
— )néu P(t"*Mz,,..,t""" 1z )=tP(z,,. 2z, ,) v6imoiz € Cr1vat>0.

ml mn—l
Néum =mj = ... = mp4 thi P dwgc goi 1a thudn nhit bac m.
4 N ~ ) N A 7 n ~ 7 . 1 1 N
Lwu y rang néu P(z’) la mot da thirc thudn nhat véi trong —, ..., thi
ml mn—l

—1
p(z")= Z aKLZ'K z'

wt(K)+wt(L)=1
Trong d6 ax. € Cvéiak.=a k.
Dinh Iy 2.6.1 Cho P la mét da thirc da diéu hoa duwdi thuin nhat c6 trong so6 trong Cr-1 cho béi
T 1K _vL
p(z')= z Az Z

wt(K)=wt(L)=1/2

Vi gia thiét thém rang P(z') > 0 véi moi z’ € Cr-1\{0}. Khi d6, Aut(Dp) dwgc tao bdi Gp va {¢,,
naeA0eR}L
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Trong do:
D, ={(z',z,) € C":|z,["+P(z) < 1}
Gp 12 tAp tAt ca cac tw ding ciu c6 dang (2, zn)—>(AZ), zn), voi A = diag(Ay, ...Ax), moi A 1a ma
tran kha dao c& (jj - ij1) x (ij - ij-1) va P(Az") = P(2).
Dinh ly 2.6.2 Cho Mp 1a mé hinh chung théa man diéu kién: Mp khéng 1a song chinh hinh véi
QrvaP(z") >0 v&imoiz e C1\{0}. Néu M, la mién WB thi Aut(Mp) dugc tao boi
{T, Site RA>0} UG

Trong dé, Q, ={(z',z,) € C": Rez +P(z') < 0}.

3.Kétluin

Béo c4o da khai quat cac két qua kinh dién vé nhom tw dang ciu va cac két qua médi dat duoc
trong thoi gian gan day. Vi vy, ndi dung bao cdo la tom lwoc cac khai niém dién hinh va dwa
ra cac bé dé, ménh dé, dinh ly mét cach tong quat; ban doc cé thé tim thiy cac chirng minh
chi tiét cho cac b6 dé, ménh dé, dinh ly cia cac muc 2.1, 2.2, 2.3, 2.4 trong [1], [2] va [3]; cac
chirng minh chi tiét cho cac b6 dé, ménh dé, dinh Iy cia cac muc 2.5, 2.6 trong [4] va [5]; trong
dé [5] 1a két qua cong bé méi nhit ma tic gid chinh ctia bao cdo nay la mot trong s6 cac thanh
vién clia nhdm nghién ctru.

Loi cam on

Nhém tac gia tran trong cam on sy gidp d& vé y twdng khoa hoc cia PGS. TS. Ninh Van Thu

va s dong y cia nhém téc gia cac bai bao [4] va [5], da cho phép tac gia chinh cda bao cao
nay dwoc dwa cic két qua méi cong bo nhw 1a mot phan ctia bdo co nay.

Nhém tac gia tran trong cdm on su ho tro cia lanh dao Khoa Khoa hoc co' ban va lanh dao b
moén Toan da tao diéu kién dé cac tic gid dwoc tham gia nghién ciru khoa hoc va bdo cao cac
két qua da nghién ctru.
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Ky yéu Hoi nghi

lan thir hai

Toi wu héa va ly thuyét tro choi trong marketing

Lé Bich Phwong’, Pham Ngoc Anh

Khoa Khoa hoc co bdn, Trwong Pai hoc M6 - Dia chdt;

* Email: lebichphuong@humg.edu.vn

TOM TAT

Ly thuyét tro choi chién lwoc (hay thuong dwoc goi tdt la Iy thuyét tro choi) la mét nganh todn
trng dung dworc thién tai todn hoc John von Neumann sdng Idp ra vao ddu thé ky 20, va tir dé
dén nay né da tré thanh mét chuyén nganh Ién véi rdt nhiéu vdn dé nghién ciru khdc nhau,
lam thay déi hoan toan by mdt cta viéc tng dung todn hoc trong cdc nganh kinh té, xd hoi.
Thanh céng va strc manh cua ly thuyét tro choi thé hién qua viéc c6 hon mwdi nha todn hoc
trng dung da doat gidi Nobel vé kinh té vi cdc céng trinh trong ly thuyét tro choi. Sau ddy la
m@t danh sdch khéng day du:

Kenneth Arrow (1972): Vi cdc céng trinh vé cdc vdn dé can bdng va chon lwa trong xa héi (vi
du nhw vdn dé tuyén sinh dai hoc véi nhiéu trwong va nhiéu thi sinh), ddc biét la dinh ly
“impossibility theorem” vé sw khong ton tai thudt todn chon Iwa ndo trong xd hoi théa mdn
dwoc mét b cdc tién dé vé tinh nhdt qudn trong moi tinh hudng.

John Harsani, John Nash va Reinhard Selten (1994): Vi cdc cng trinh lién quan dén khdi niém
on dinh Nash, do nha todn hoc Nash dwa ra tir nam 1951.

Leonid Hurwicz, Eric Maskin, Roger Myerson (2007): Vi ly thuyét “mechanism design”, c6 nghia
la co ché (ludt choi) ra sao dé véi nhitng ngwoi choi tim cdch t6i wu héa cho ho thi ra dworc két
qud tét cho moi ngurdi.

Alvin Roth va Lloyd Shapley (2012): Vi cdc céng trinh lién quan dén ly thuyét tro choi hop tdc,
néi bdt la “gid tri Shapley” tinh mikc chia loi nhudn hop ly cho mét cudc hop tdc giiva nhiéu
bén.

Bdo cdo nay nham gidi thiéu vé Ly thuyét tro choi va mot s6 ting dung ctia né trong cdc vdn dé
kinh t€ xd hoi.

Tir khéa: Ly thuyét tro choi; On dinh Nash; Gié tri Shapley.
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1. bat vian dé

T marketing, v&i goc 1a sw market (cho, thi treomg), & day dwoc hiéu la hoat ddng ciia doanh
nghiép nhin tir quan diém cda thi trwong (v&i cac khach hang va cac doanh nghiép khac, hop
tac hodc canh tranh).

Nhirng vin dé marketing chti yéu ma ching ta sé ban & diy la lam sao dé t6i wu hoa két qua
cta cong ty (lam tang gia tri cia cong ty) & cac cong doan nhw la:

- Phan khic va dinh gia sdn pham.

- Quang cio, tao dung hinh anh vé doanh nghiép va vé cic san phdm va sy quan tim
ctua khach hang.

- Dy doan nhu cau va strc mua ctia khach hang.
- Gay dwng va duy tri quan hé véi khach hang.

C6 nhiéu tai liéu, sach vé trén thé giGi ndi vé marketing, nhw la Game theory Economics and
the theory of games... véi nhirng két luin va loi khuyén cu thé quy bau cho cac doanh nghiép.

& day, ching ta muén tim hiu cac két luan va loi khuyén d6, dwa trén nhitng mé hinh vé t6i
wu hoa va ly thuyét tro choi. Mot trong cac tng dung cu thé 1a cong ty Sputnik Education, véi
nhirng ciu hoi vé viéc xac dinh mang thi trwong can wu tién, chit lwong va s6 lwong san phim,
dinh gia san phdm, quang cdo, quan hé véi khach hang,...

2. T6i wu héa trong Marketing

Vin dé cia marketing ciing chinh 1a van dé t6i wu hod gia tri cia doanh nghiép. Ham gia tri
nay phu thudc vao nhiéu bién, nhw la:

- Chi phi quang cao

- Doanh thu

- Chi phi san xuit

- Giatri cda thwong hiéu

- Chi phi diéu hanh

- Chi phi quy tri quan hé v&i khach hang

Vi du nhu, chi phi cho quang cao tang thi doanh thu tang va gia tri clia thwong hiéu cling tang.
Vé mat ly thuyét, c6 mot mirc quang cdo tdi wu, ma néu chi phi cho quang cao vwot qua mic
dé6 thi mirc tang ctia doanh thu va cia thwong hiéu khong bu lai dwoc mirc tang cta chi phi
cho quang cdo, con néu chi chi cho quang cdo & dwdi mirc do thi cling khong phai 1a téi wu,
khong phat huy dwoc hét tiém nang cia doanh nghiép.

Trén thuc té, viéc tim mirc chinh xac mirc t6i wu d6 1a bai toan kho, phu thudc vao nhiéu gia
thiét va tham s6, ma c6 thé cac gia thiét dwa ra khong thich hop véi thuec té.

Tir sy ton tai clia diém t8i wu, ta ¢d thé tim cach tiép cin diém d6 bang phwong phép gradient
dé tdi wu hoa: lam cac phép thir xem tang cwong quang cdo dwdi hinh thirc nao do thi doanh
thu va gia tri thwong hiéu tang 1én twong (rng ra sao, va tang cwdng quang cao manh & nhirng
noi ma c6 gradient dwong lém, gidm quang cao & nhitng noi c6 gradient am.
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Trong moi trweong kinh doanh phirc tap véi cac doi thu vira canh tranh vira hop tac, viéc toi
wu hod phai dwa trén sw van dung ly thuyét tro choi, tinh dén phan &ng cta cac déi thu.

3. Ly thuyét tro chei trong kinh doanh va trong marketing

Ly thuyét tro choi c6 thé dwoc dung d€ phin tich cac van dé ctia kinh doanh néi chung, va cia
marketing néi riéng. Dw¢i day 1a mot sé y twdng va vi du lam co so.

Da6i thi canh tranh va hgp tac: Cic cong ty trong cing mét nganh thi canh tranh véi nhau,
vi du nhw 1a cac hang taxi, cac siéu thi,.. (Mot doanh nghiép B tré thanh d6i tha canh tranh
vGi A, khi ma ngudi dung c6 thé dung san pham cia ho thay thé cho san phdm cua A). Tuy
nhién, gitta cac d6i thu canh tranh véi nhau khong chi ¢ canh tranh ma con ¢é ca hop tac hay
b6 trg cho nhau, vi ho c6 thé chia sé cac quy trinh, kinh nghiém, chi phi,... B la b6 trg cho A
néu nhuw nho ¢ B thi A gidm dwoc cac chi phi nao d6, tang cwdng dworc cc gia tri nao do, vi
du nhw 12 khi c6 nha cung c4p C néu cung cip cho ca A 1an B thi gia ré hon 1a néu chi cung cip
cho A. Tro choi canh tranh - b6 tro (co-opetition) nay khong don thuén la zero-sum game ma
phitrc tap hon: Tirng doanh nghiép muén tim cach chiém dwgc phin to hon cta téng thé
miéng banh (chiém linh thi phan va lgi nhuin), nhwng dong thoi cling muén lam cho tong
thé chiéc banh to 1én (loi cho toan nganh).

Quan hé giitra ngwoi mua/ké ban: Quan hé gitra bén ban A va bén mua B ciing c6 thé mo
phéng nhw mot tro choi co-opetition vira canh tranh (A mudn ban dit, B mudn mua ré) vira
hop tac (vi du nhw ca hai déu muén nudi dwdng quan hé tao s tin twdng thi co loi ca doi
bén), va c6 mdt tinh déi xirng quan quan hé nay. Do vay, d6i véi mot doanh nghiép thi quan
hé v&i nha cung cip (khi doanh nghiép déng vai tro ké mua) ciing quan trong khéng kém
quan hé véi khach hang (khi doanh nghiép déng vai tro ké ban). Lam viéc véi nha cung cap
cling quan trong ngang véi lang nghe khach hang. Quan hé gitra cong ty va nhan vién cling
vay: nhan vién (v&i vai tro nha cung cip) cling quan trong khéng kém gi khach hang, va béi
vay néu ludn dat khach hang lén trén nhin vién sé 1a sai lam, ma phai coi quan trong ngang
nhau. Néu nhw mot khach hang nao d6 mudn mot dich vu dic biét, vi du giao hang nhanh,
nhung lai khong muén tra tién cho ngwoi lam viéc d6 dé€ bu lai viéc anh ta da bi mat ngay nghi
cudi tuan cung gia dinh minh, khi dé viéc dap &ng cong viéc nay 1a khong tao ra gia tri - thuc
té né con lam mét di gia tri. Khach hang khong phai lu6én luén ddng va cac nhan vién da lam
thué cling c6 quyén cta ho.

Trong tro choi kinh doanh ctia moét cong ty, cac player tao thanh mang gia tri cia cong ty do,
trong do c6 ca cac ddi thu canh tranh, cac ngudi bo tro, cac nha cung cip, nhan vién va khach
hang. D€ c6 chién lwoc choi tét, cin hiéu ré vé mang gia tri ndy, va nhw viy can phai biét vé
doanh nghiép ca tir bén trong va bén ngoai.

Vi du phéan tich mang gia tri cia trweong Pai hoc:

- Khach hang la ai? Trwéc hét d6 la cac sinh vién (tuy cac treong dai hoc khong phai lac nao
cling ddi x v&i sinh vién nhw nhitng khach hang ciia minh). Sinh vién cin lam theo huéng
dan ctia gidng vién, va nguoc lai cac gidng vién cling phai chu y 1ang nghe sinh vién bay t6 vé
murc d6 hai long cia minh véi cac dich vu do ho cung cip. Phu huynh ciing 1a khach hang khi
ho tra hoc phi cho con céi minh. Chinh phu 1a khach hang khi chinh pht tra hoc bong. Chinh
pht con l1a khach hang tir mdt khia canh khac khi chinh phu dat cac treong dai hoc thye hién
cac chwong trinh nghién ctru cho minh.Mét nhém khach hang rit quan trong khac 1a nhém
cac nha tai trg: Ho tim kiém sw tw thoa mén, uy tin hay cac co hoi got gitia thé hé twong lai
theo y minh dé doi 14y sw dong gop vé tién bac. Nhin nhin nhitng nha tai trg nhw khach hang
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khién cac truedmng can suy nghi vé quan hé ciia minh véi nhém khach hang @6 nhw thé nao dé
thuyét phuc dwoc ho tai tro nhiéu, quan tim téi nhirng gi ma cic nha tai tro mudn.

- Nha cung cip la ai? Nha cung cip ctia mot trwedong dai hoc trudre hét 1a cadc nhan vién lam viéc
& do, cac giang vién, cac can bd va nhitng ngudi quan ly hanh chinh. Do c¢dng viéc ctia treong
dai hoc 12 ph6 bién c4c thong tin, ho cling ndm trong thi trrdng clia cac y twdng. Vi vay, cac
nha xut ban sach gido khoa va tap chi cling nhw cac nha cung cap cac dich vu thong tin dién
tir déu dwoc coi 1a nha cung cip cho cac treong hoc.

- B6i thi canh tranh. Cac trwong dai hoc khong thiéu cac d6i thd canh tranh: canh tranh véi
cac trweong khac trong viéc thu hit sinh vién, trong viéc nhan tai trg, trong viéc tuyén can
bd,... Cac treorng canh tranh khéng nhitng véi cac tredng khac ma con véi cac to chire tir thién,
bdo tang va cac td chirc phi lgi nhuin khac trong viéc nhan tai tro. Canh tranh ca véi cac
doanh nghiép muén thu hut giang vién chuyén sang lam cho doanh nghiép. Canh tranh véi
cac tb chirc gido duc theo hinh thirc méi, nhw 1a gido duc online,...

- C4c ngutri bé tro. Cac treong canh tranh véi nhau, nhung cling bé tro cho nhau, dic biét la
trong viéc tao ra thi trrdng dao tao bac cao: Cac hoc sinh ph6 thong sé sdn sang dau tw nhiéu
hon cho viéc chuén bi vao dai hoc khi thiy c6 nhiéu lwa chon,... Cac treong hoc tir vwron tré
cho dén trwong phd théng cling bo tro cho cac dai hoc,... Co rat nhiéu thi khac c6 tic dung bo
tro cho dai hoc, vi du nhw: nha & cho sinh vién (vi vay cac trweong thwong tim cach giup dé
sinh vién vé chd &), phwong tién giao thong cong cong dén truwdmg, dich vu khach san dia
phwong, cac hoat dong van hod cta thanh pho, cdc doanh nghiép dia phwong cin tuyén
nguoi,...

Phan tich tic dong bé tro: Mot player trong tro choi kinh doanh ¢6 thé cing mét lic dong
nhiéu vai, nhw 1a vira canh tranh vira b6 tro. Néu chi nhin thy vai canh tranh ma khéng nhin
thAy vai bd tre (hay cac vai khac) thi phan tich s& sai 1éch dan dén chién lwgc sai JAm. Mot vi
du la khi ¢6 truyén hinh céc trin d4u thé thao, ngudi ta chi lo sor1a né sé cwdp di khan gia di
xem truc tiép. Trén thuc té xay ra ngwoc lai;: truyén hinh c6 tc dung bo tror nhiéu hon la
canh tranh v&i kinh doanh vé xem truec ti€p cic tran thé thao, va néu cdng ca hai lai thi tong
thi treong ting rat manh. Twong tw nhw vy d6i véi phim chiéu rap va phim xem tai nha
(bang dia video, hay nhw bay gior 1a video on demand). Vi du & M§: Nam 1980, doanh thu tw
phim anh & rap & My 1a 2, 1 ti USD, doanh thu tir bang hinh xem tai nha la 280 triéu USD. Dén
nam 1995, doanh thu tir phim chiéu & rap khong gidm di ma tang lén thanh 4, 9 ti USD, trong
khi kinh doanh tir viéc cho thué va ban video con ting manh hon nhiéu, 1én thanh 7, 3 ti USD.
Dai véi sach gidy va sach dién tir, hiéu ing cling twong tw nhw vay: sach dién tir khong lam
cho doanh thu sach gidy giam di (d6i véi nhitng sach c6 ca ban gidy va ban dién tir) ma co tac
dung nguorc lai. Theo Joseph L. Dione - Téng giam d6c¢ nha xuat ban McGraw-Hill, “Trong cd
chuc trwong hop khi chiing téi dwa ra phién bdn dién tir cia mot dn phdm in... thi cdu ctia chinh
dn phdm in dé lai tang 1én”. Viéc mua mot san phdm b4 tro sé khién khach hang dé mua ca
san pham cuta ban. Nghia la ca hai, cht khéng phai chi ci nay hodc cai kia. Hay khi mot nha
cung cip cung cip ngudn luc cho mdt ngudi bé tro, ho cling sé dé cung cip ca cho ban nira.
Mot lan niva lai 1a ¢ hai, chir khdng phai chi cai nay hay cai kia.

Téac dong bo tre tao ra thi trwong: Viéc ngwoi choi c6 thé dong thoi la ca ddi thi canh tranh
va nguoi b tre gidi thich mot hién twgng ma nhin qua c6 vé vo ly: nhiéu clra hang canh tranh
véi nhau lai ndm ciing mot chd, vi du nhw hé théng ctra hang ban kim cwong doc theo phé 47
New York; hay c4c ctra hang d6 c¢6 ndi nhau trén khip quang trrdng Grand Sablon & Brussels.
(' Viét Nam c6 rat nhiéu vi du nhw vay.
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Da6i thi canh tranh la ban hay thu? Trong cic “zero-sum game” thi chién lwgc t6i wu la lam
cho minh dwoc nhiéu nhat, d6i tha dwoc it nhat. Nhung tro choi kinh doanh khéng hin nhw
vay. Nhiéu khi, d€ cho d6i thi canh tranh dwoc phat dat, dwoc lgi nhiéu hon lai 1a chién lwoc
tét hon, boi vi mét doi thii canh tranh dang phdt dat thwong it gdy nguy hiém hon mgt déi thi
tuyét vong. MOt cong ty gidm gia dé loai bo ddi thi canh tranh c6 thé dé dan dén thiét hai cho
chinh céng ty do; canh tranh vé cac thi khic thay vi ban pha gia cé thé sé tot hon cho ca dai
tha va cho chinh minh.

Nam yéu t6 co sé cuia ly thuyét tro cheoi trong kinh doanh. D6 la: Nguwoi choi (player), Gia
tri gia ting (added value), Quy tic (rules), Chién thuét (tactics) va Pham vi (scope), goi chung
lai la PARTS.

1. Gid tri gia tdng: TOng gia tri cai banh tang 1én tirng nao néu cé ban so v&i néu khéng cé ban,
do6 1a gia tri gia ting cta ban trong tro choi. Méi player cin xac dinh dworc gid tri gia ting clia
minh, dé xac dinh phan ma minh c6 thé doi hoi tir cuc choi 1a bao nhiéu. Ban khong thé doi
héi nhin dwoc nhiéu hon mic gia tri gia ting d6, nhwng néu doi hdi qua thap thi ndi chung
cling khong phai 12 t8i wu. Vi du nhu cac dién vién hay cau thd, ban dau thi ho c6 gia tri gia
ting thap, khéng thé doi hoi cao, nhuwng khi ho tré nén noi tiéng thi gia tri gia ting sé tang vot
1én theo va nguwoi ta sé phai tra cho ho hang triéu USD méi hop dong.

2. Cdc quy tdc: C6 rat nhién cac quy tic d€ diéu tiét cac cudc thwong lwgng trong kinh doanh.
Cac quy tic nay c6 thé 13y tir thong 1, hop dong hay diéu 1é. Cling gidng nhw gia tri gia tang,
cac quy tic 1a mot yéu td quan trong co thé giip mang lai quyén lwc trong cudc choi.

3. bdnh gid, cdm nhdn va chién thudt: Cac player khac nhau c6 cac danh gia, cdm nhan khac
nhau (vi du nhw vé s& thich va gia tri ctia cac thir) va diéu nay anh hwdéng dén chién thuit. Vi
du nhw hai con khi A va B chia nhau mét qua tdo va mét qua chudi. Néu A thich tio hon va B
thich chudi hon, thi A nhan to va B nhan chudi 1a chién thuit t6t hon 1a A nhan chudi B nhin
tdo. Boi vay, dé c6 chién thuit tot, khdong nhirng cin biét cdm nhin ciia minh ra sao, ma con
can biét cac player khac danh gia cac thit ra sao. Bang cach thay ddi cAc cdm nhan, danh gia
clia ngwoi choi, ban cling c6 thé tic ddng 1én chién thuét cia ho.

4. Pham vi ctia tro choi: Trong thuc t&, khong c6 trd choi kinh doanh nao 1 riéng 1&, méi tro
choi déu lién quan dén cac tro choi khac. Nhwng dé phan tich mot tro choi, thi cin hinh dung
mot pham vi, ranh gi¢i cho né, chir néu mé rong né thanh qua phirc tap thi cling sé kh6 phin
tich.

Tinh ly tri hay phi ly tri trong tro choi. Trong ly thuyét tro choi, nguoi ta hay gia st 1a cac
player déu duy ly tri (rational) ludn tim chiéc lwoc t6i wu. Tuy nhién, trong thuc té cuéc song
diéu nay khong dung. Dic biét 1a trong marketing, noi ma cé rat nhiéu yéu t6 tim ly anh
hwdng dén hanh vi ctia khach hang, chir khong chi 1a hai yéu té chat lwong va gid thanh.
Nhirng hanh vi c6 thé goi la “phi ly tri” nay cin dwoc tinh dén khi lam md hinh tro choi, méi
cho ra két qua chién lwoc dung din. Van dé “phi ly tri” ctia khach hang ciing 13 mot nguyén
nhén chinh khién cho ly thuyét tro choi nhw kiéu “c6 dién” kho dp dung dwoc vao marketing:
dé 4ap dung, cin thay ddi cac khai niém vé “ham thoa dung”, dé tinh ca dén cac yéu td khac
cta ngwoi choi, vi du nhw yéu t6 tim ly.

Mot vi du don gian trong marketing. Gia st c6 hai doanh nghiép A va B canh tranh tryc
tiép véi nhau. Néu A ting manh kinh phi quadng cdo ma B khong ting theo thi thi phan ctia A
1én, loi nhuin tiang 1én, con B c6 thi phan gidm di, lgi nhuén it di. D6i véi B cling nhw vay.
Nhung néu ca A va B déu ting manh chi phi quang céo, thi khéng bén nao chiém dwoc thi
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phéan bén kia, va loi nhuén cta ca hai bén bi giam. Tinh huéng nay 1a mét tinh huéng nhw kiéu
“prisoners dilemma” pho bién trong ly thuyét tro choi.

Cac vi du twong tu cho thiy rat nhiéu mang cia ly thuyét tro choi (vi du nhw 6n dinh Nash,
chién thuit mixed, tro choi c6 1dp lai,...) c6 thé xuit hién trong cac vin dé marketing.

Van dé dit ra 1a xy dwng cac md hinh tro choi chién lwgc thich hop cho cac tinh huéng khac
nhau, tir d6 dung cac cdng cu toan hoc (t6i wu hod lién tuc hay roi rac, phép tinh bién phén,
hé déng luc, simulation, cAc phwong phap stochastic,...) d€ tim ra chién lwoc toi wu, hodc chién
lwore c6 tinh tién hoa tién tdi t6i wu khi ma rat kho biét dau 1a toi wu.

4. Mot s6 phan tich vé tac hai ciia canh tranh gia

Pélam vi du phan tich, & day ching ta xét cAc anh hwdng xau cta viéc 4p dung canh tranh vé
gia. D€ co tinh sat thyce, cdc mo hinh tro choi kinh doanh va marketing can tinh dén cic anh
hwdng nhw thé nay.

1. Viéc nay tén kém thoi gian, va kha nang thanh céng khong cao, c6 cic viéc khac hiéu
qua hon dé lam (nhw 1a ting chit lwong, da dang ho4, cai thién dich vu,...).

2. Kiém dwoc khach méi vi ha gia thdp qua thi bi 16, khi ban ting gia 1én lai cho ¢4 1ai thi
khach lai b di.

Dai thu ctia ban ¢6 thé tra diia, gdy ra vong xody di xudng tao thiét hai cho ca hai bén.

4. Cackhach hién tai ciia ban ciing sé biét va doi hoi gia thip di, ban lai cang khé c6 13i.
Lam cho d6i thu thiét hai khéng phai ltc nao ciing 1a hanh dong khén ngoan, vi ho
khdng chi c6 vai tro canh tranh ma con c6 vai tro bé tro cho ban.

5. Cong cu tin hoc va tri tué nhan tao

Mot trong cac y twdng cia dé tai 1a viéc st dung tri tué nhan tao / hoc mdy (artificial
inteligence, machine learning, dac biét la str dung cac neural networks) vao viéc nghién ctru
tim cac chién thuét t6i wu cho cac van dé ly thuyét tro choi trong marketing,

Nhw chiing ta biét, tri tué nhan tao hién tai da c6 kha ndng tu tao ra cac chién luwgc wu viét
hon con ngwoi rit nhiéu trong nhiéu tro choi, vi du nhw c& vua hay go. Trong marketing,
dwoc mé hinh hod nhw 1a moét tro choi chién lwoc, machine learning ciing cé thé tao ra cac
chién lwoc tdt, bang cach cho cac chién lwgc khac nhau d4u choi véi nhau trong cac simlation
(mé phdng), roi hoc tir cac cudc diu choi do dé tién hoa.

6. Kétluan

Trong bao cdo nay, ching tbi da phan tich dwoc cac van dé dé t6i wu héa két qua lam ting gia
tri clia cong ty & mot s6 cong doan nhw 1a: Phan khic va dinh gia san pham; Quang céo, tao
dwng hinh anh vé doanh nghiép va vé cac san phdm va sy quan tim ctia khach hang; Dy doan
nhu ciu va strc mua cta khach hang; Gy dung va duy tri quan hé véi khach hang. Trén co s&
dé, chung toi da ap dung thwc hién tai cong ty Sputnik Education, v&i nhitng cau hoi vé viéc
xac dinh mang thi tredng can wu tién, chat lwgng va s6 lwong san pham, dinh gia san phim,
quang cdo, quan hé v&i khach hang,... mang lai hiéu qua dang ké.
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Nghién ciru va &rng dung mot s6 mo hinh hoc may
cho bai toan dw bao mwc nwré’c ngam

bang Hitu Nghi®, Bui Thi Van Anh

Khoa Céng nghé théng tin, Trwdong Pai hoc M6 - Dia chdt;

* Email: nghidanghuu@gmail.com

TOM TAT

Hoc mdy (Machine Learning) la mét nganh khoa hoc nghién cttu cdc thudt todn cho phép mdy
tinh c6 thé hoc dworc cdc khdi niém. Hoc mdy c6 irng dung réng khdp trong cdc nganh khoa
hoc/sdn xudt, ddc biét nhitng nganh cdn phan tich khéi luong dir liéu khéng 0.

Trong khoa hoc vé Trdi Pdt, dir liéu thong thwong déng mét vai tro cuwc ky quan trong trong
viéc kiém tra va chitng minh cdc gid thuyét. Loi thé ctia phwong phdp hoc mdy déi véi cdc ky
thudt thong ké truyén théng, ddc biét la trong khoa hoc va khoa hoc trdi ddt, la khd ndng mé
hinh cdc dir liéu cé nhiéu thudc tinh va phi tuyén tinh vdi cdc hoat déng phtkc tap.

Trong bai bdo nay chiing téi st dung mot s6 phwong phdp hoc mdy nhw cdy quyét dinh
(Decision Trees), mang Noron (Neural Network), SVM (Support Vector Machine), hoc sdu
(Deep Learning) dé dw bdo mwc nwdéc ngdm cho cdc giéng khoan trong ving Ha Noi. Nwdc
ngdm dwoc st dung réng rdi trong nén kinh té qudc dan, vi thé viéc dw bdo sw thay doi lwong
trit nwéc ngdm ma ddc truwng cta né la muc nwéc la mot viéc hét sikc cdn thiét. Két quad dw
bdo ctia cdc phwong phdp sé dwoc so sdnh véi nhau bing phwong phdp phdn tich 16i dw bdo.

Twr khéa: Hoc may; Dy bao; Nuwéc ngam.
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lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan sy, 4/2018.

Mot cach danh gia hiéu suat cho thuit toan da gia
thuyét theo doi da muc tiéu

Nguyén Thi Hing'*, Nguyén Van Hung?, Nguyén Thi Hién?, Lé Thi Hvong
Giang!

1 Khoa Khoa hoc co bdn, Trwong Pai hoc M6 - Pia chdt;
2Vién Cong nghé théng tin, Vién KH&CN qudn sy;

* Email: nquyenthihang@humg.edu.vn

TOM TAT

Theo doi muc tiéu la mot yéu cdu thiét yéu cho hé thong gidm sdt str dung mét hodc nhiéu cdm
bién cting vdi cdc hé théng mdy tinh thir cdp. Theo déi da gid thuyét (MHT-Multiple Hypothesis
Tracking) la phwong phdp thwdng dworc st dung dé gidi quyét vdn dé lién két dir liéu trong bai
todn theo déi nhiéu muc tiéu (MTT- Multiple Target Tracking) hién dai. Trong bai bdo nay
chiing toi dé xudt mét phwong phdp ddnh gid hiéu sudt ctia thudt todn da gid thuyét theo doi
da muc tiéu dwa vao xdc sudt phdt hién cdc muc tiéu, thé hién qua cdc théng sé quan trong
nhu: ty I8 tin hiéu trén nhiéu SNR, xdc sudt phdt hién quy dao, nguéng phdt hién muc tiéu.

Twr khéa: Thuit todn da gia thuyét; Theo ddi da muc tiéu; Quy dao; Ngwdng phat hién; Hiéu
suit thuit toan.
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lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan s, 4/2018.

Nghién ciru wng dung thuat toan Gauss-Jourdal
trong xtr ly sé liéu trac dia cong trinh
Nguyén Viét Hal*, Pham Tudn Cuong?

1 Khoa Trdc dia, Ban do va Qudn ly ddt dai, Trwdng DPai hoc M6 - Dia chdt;
2 Khoa Khoa hoc co bdn, Trwdng Dai hoc M6 - Pia chdt;

* Email: nguyenvietha@humg.edu.vn

TOM TAT

Bai bdo nay da itrng dung thudt todn Gauss_Jordan dé xtr ly sé liéu do trong trdc dia céng trinh.
Cu thé la tng dung thudt todn Gauss_Jordan dé'tién hanh ddng thoi gidi bai todn tuyén tinh va
nghich ddo ma trdn trong bai todn binh sai va ddnh gid dé chinh xdc tri do. Két qud viéc trng
dung la gidi thudt, modul phdn mém tinh todn binh sai va ddnh gid do chinh xdc tri do, lam cho
bai todn don gidn hon va tinh todn nhanh hon trén mdy tinh, ngodi ra con dé dang hon cho
viéc qudn ly, ldp chwong trinh va cdp nhdt chwong trinh trén mdy tinh.

Tir khéa: Xir 1y s6 liéu trac dia; Panh gia do chinh x4c; Nghich ddo ma tran.
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lan thi hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan sy, 4/2018.

Comparison theorem of nonlinear fractional
differential equations and application

Dao Xuan Hung!*, Nguyen Thi Hong?

1 Khoa khoa hoc co bdn, Trurong Pai hoc M6- Pia chdt;
2 Khoa Khoa hoc co bdn, Hoc vién Ky thudt Mdat mad;

* Email: daoxuanhung@humg.edu.vn

TOM TAT

In this paper, we first establish a comparison theorem for the nonlinear factional differential
equations, then derive a local asymptotical stability theorem for the nonlinear differential
equation under some suitable conditions.

Tw khoéa: Caputo derivative; Equilibrium; Asympticalability.
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Ky yéu Hoi nghi

lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan s, 4/2018.

Ap dung k¥ thuat siéu am xay dwng hinh anh trweong
van toc va treong hé so suy giam nghién ciru sw pha
huy vat liéu bé tong trén may nén don truc

Bui Trwong Son

Khoa Khoa hoc va Ky thudt Pia chdt, Truong Pai hoc M6 - Pia chdt;

Email: buitruongson@humg.edu.vn

TOM TAT

Bdo cdo nay trinh bay mot itng dung ctia ky thudt siéu Gm dé nghién citu qud trinh phd hiy
vdt liéu théng qua viéc xdy dwng hinh dnh truong vdn téc va trwvong hé sé suy gidm séng siéu
dm cho cd ba logi séng (1 séng doc va 2 song ngang). Thudt todn SART (Simultaneous
Algebraic Reconstruction Technique) dd dwoc str dung dé xdy dwng hinh dnh, két qud cho thdy
hwdng phdt trién ctia ving phd hily trén hinh dnh theo sw tdng cta tdi trong don truc. Hinh
dnh trwdmg van téc va truomg hé sé suy gidm séng siéu dm trung véi mdt phd hily ciia mdu vat
liéu quan sdt dwgc sau thi nghiém.

Tiwr khéa: Siéu 4m; Hinh anh; Van t6c; Hé s6 suy giam.
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lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan sy, 4/2018.

Anh hwéng cia diéu kién dau dén tinh chit chuyén
dong cuia co’ ciu tay quay - con trwrot

Nguyén Vin Khang!*, Nguyén Vin Quyén?, Pham Thi Mai Anh?2

1 Trwong Pai hoc Bdch khoa Ha Néi;
2 Khoa Khoa hoc co bdn, Trwdng Dai hoc M6 - Dia chdt;

* Email: khang.nguyenvan2 @hust.edu.vn

TOM TAT

Hé nhiéu vdt c6 cdu tric mach vong la mét hé phi tuyén manh. Trong cdc hé phi tuyén manh,
vdi cting mot bé tham s6 ctia hé cé thé ton tai nhiéu nghiém khdc nhau, phu thudc vao cdc diéu
kién ddu. Cdc co cdu la mét dang dién hinh ctia hé nhiéu vdt. Chuyén dong quay toan vong clia
khdu néi gid ctia co cdu dwoc quan tdm nghién ctru trong déng lwc hoc mdy. Trong bai bdo
nay, cdc phwong trinh chuyén dong ctia hé nhiéu vdt cé cdu triic mach vong dwoc thiét Idp
dwéi dang cdc phwong trinh vi phdn - dai s6. Sau do, stv dung phwong phdp khtr nhdn t
Lagrange bién doéi hé phwong trinh vi phdn - dai s6 vé hé phwong trinh vi phdn thuong. D€
thdy ré sw phu thudc ctia chuyén dong quay toan vong ctia khdu ndi gid vao diéu kién dau, ta
gidi hé phwong trinh chuyén déng ctia co cdu véi cdc diéu kién ddu khdc nhau. Cdc két qud mé
phdng sé bing phiin mém MATLAB® da cho thdy dnh hwéng ctia diéu kién ddu tdi tinh chdt
chuyén ddng quay toan vong ctia co cdu.

Tiwr khoa: Phwong trinh Lagrange dang nhén tir; Hé phi tuyén manh; Phwong trinh vi phin
- dai s6; On dinh héa Baumgarte; Chuyén déng quay toan vong.
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lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan s, 4/2018.
Phin tich anh hwéng ctia rotor bom canh kKhé co
bién dang cycloid téi dong chay qua bom

Nguyén Thanh Tung’, Nguyén Vin Tué
Khoa Co-Pién, Truwong Dai hoc M6 - Dia Chdt;

* Email: nquyenthanhtung@humg.edu.vn

TOM TAT

Nghién ctru nay tdp trung vao xdy dung bién dang hinh hoc ctia rotor bom cdnh khé bing
phwong phdp t6 hop cdc dwdong cong ho cycloid.. Trén co' sé mé hinh todn hoc dwdong cong ho
cycloid cting sw hé tror ctia phdn mém Matlab va AutoCAD bién dang hinh hoc rotor bom cdnh
khé kiéu 2 thity, 3 thity va 4 thily dwoc hinh thanh. Nghién citu ¢é st dung phwong phdp phdn
tich dong lwc hoc dong chdy CFD (Computational Fluid Dynamics) va mé hinh luéi dong dé xdc
dinh cdc théng sé ctia dong chdy qua bom nhw cét dp, lwvu lwong, téc dd dong chdy qua bom.
Két qud tinh todn cho thdy rotor kiéu 2 thuy cho hiéu sudt thé tich Ién nhdt. Rotor kiéu 3 thily
va 4 thily khdng lam tdng hiéu qud lam viéc nhung cé cung cdp dong chdy cé nhiéu wu diém.
Két qud mé phdng con cho thdy khi téc dé rotor tdng thi ¢t dp va téc dd dong chdy tdang gdn
tuyén tinh theo téc do rotor. Khe hé giira hai rotor trong khodng 0,1-0,2 mm khéng dnh huéng
nhiéu t&i hiéu sudt ciia bom

Twr Khéa: Bom canh khé; CFD (Computational Fluid Dynamics); Epicycloid; Hypocyclid.
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lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan sy, 4/2018.

Tinh toan hé s6 quan sat gitra mot bé mat vi phan va
moét bé mit hivu han cé cac 16 tréng dang hinh tron
str dung phwong phap mo phong Monte-Carlo

Pham Ngoc Chung!*, Nguyén Nhw Hiéu?

1 Khoa Khoa hoc co bdn, Truwong Pai hoc M6 - Pia chdt;
2Vién Co hoc, Vién Han ldm Khoa hoc va Céng nghé Viét Nam;

* Email: chunghumg86 @gmail.com

TOM TAT

HE s6 quan sdt la mét tham sé quan trong dwoc st dung trong tinh todn trao doi bitc xa giita
cdc bé mdt trong cdc bai todn truyén nhiét ctia khoa hoc ky thudt. Trong bai bdo nay, cdc tdc
gid nghién cteu bai todn xdc dinh hé sé quan sdt gitta mot bé mdt vi phdn va mot bé mdt hiru
han cé chita cdc 16 tréng dang hinh tron str dung ky thudt mo phéng Monte-Carlo. Trong pham
vi nghién cttu ctia bai bdo, cdc tdc gid xét bé mdt hitu han cé dang hinh chi¥ nhdt. Cdc tinh todn
dworc thuc hién cho truomg hop bé mdt vi phdn song song véi mdt phdng chita bé mt hivu han
dang xét. Sw phu thudc ctia hé sé quan sdt vao khodng cdch, vi tri bé mdt vi phdn, bdn kinh va
sw phédn b6 clia cdc 16 tréng duoc khdo sdt chi tiét. Két qud thu dwoc chi ra rdng nghiém mé
phdng bang phwong phdp Monte-Carlo la khd gdn véi nghiém gidi tich. Sw héi tu ctia nghiém
thu dwoc ttr md phéng Monte-Carlo dworc ddnh gid théng qua sé tia phdt ra tir bé mdt vi phdn
va s tia dén dwoc bé mdt hiru han dang xét. Gid tri ty sé gitva s6 tia dén dworc bé mdt hitu han
va s6 tia phdt ra cho ta hé s6 quan sdt cin tim. Tinh todn thuec té€ chi ra rang khi s6 tia phdt ra
dt o thi hé s6 quan sdt trong mé phéng Monte-Carlo sé tiém cdn gid tri chinh xdc va tudn
theo ludt s6 lémn.

Tir khéa: M6 phong Monte-Carlo; Hé s6 quan sat; Bé mat hiru han; Bé mat vi phan; Lo trong
hinh tron.
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lan thir hai

Tap chi Nghién ctru Khoa hoc va Cong nghé quan s, 4/2018.

Dao dong tham s6 cta hé phi tuyén cap ba co chira
ma sat Coulomb va can nhét cip phin s6

Nguyén Van Khang!'*, TrAn Pinh Son2, Bui Thi Thidy?, Trwong Qudc
Chién!

1 Trwdng Pai hoc Bdch khoa Ha Néi;
2 Khoa Khoa hoc co bdn, Trwdng Dai hoc M6 - Pia chdt;

* Email: khang.nguyenvan2 @hust.edu.vn

TOM TAT

Bai bdo nghién ctru cdng hwéng diéu hoa ciia hé phi tuyén cdp ba cé chira ma sdt Coulomb va
cdn nhét cdp phdn sé ste dung phwong phdp tiém cdn. Nghiém xdp xi gidi tich dwoc xdc dinh
va dwong cong bién do tdn sé dworc thiét Idp. Sau do, khdo sdt diéu kién 6n dinh ctia nghiém
diéu hoa bdng ly thuyét Lyapunov. Cdc két qud sé ciing dwoc xem xét va cho thdy dnh hwdéng
ctia cdc tham s6 trong dao ham cdp phdn s6 déi véi bién do dao ddng dirng, dwdng cong bién
do tdn s6 va diéu kién 6n dinh cia hé.

Twr khéa: Pao ham cip phin s6; Dao dong tham s6; Phwong phap tiém cin; Cong hwdng
diéu hoa; Pwong cong bién do tan so.
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lan thir hai

Nang cao nang lwc tw duy ly ludn cho giang vién ly
luin chinh tri Trwong Pai hoc Mo - Pia chat

bang Thi Thanh Tram

Khoa Ly ludn chinh tri, Trwong Pai hoc M6 - Dia chdt;

Email: dangthithanhtram@humg.edu.vn

TOM TAT

Ndng luec tw duy ly ludn la céng cu sdc bén trong hoat dong gidng day cdc mén chinh tri, la biéu
hién ctia chdt lwgng gidng vién Iy ludn chinh tri. V&i cdch ddt vian dé nhw vdy, tdc gid néu vai
tro ctia ndng luec tw duy ly ludn ctia gidng vién Iy ludn chinh tri déi véi hoat dong dao tao ngudn
nhdn lwc chdt lwong cao, vdi viéc tuyén truyén, bdo vé dwong 161, nén tdng tw twdng ctia ché
dé trong béi cdnh thé gidi ciing nhw trong nwéc dién bién phitc tap, nhanh chéng hién nay.
Ndng lyc nay ctia gidng vién Iy ludn chinh tri dwoc thé hién qua hai ndi dung la ndng luc nghién
cttu khoa hoc va chdt lwong hoat ddng gidng day. Khdo sdt ddi ngii gidng vién qua website
khoa Iy ludn chinh tri tai cdc truomg dai hoc, cao ddng khéng dao tao chuyén nganh ly ludn
chinh tri va tir thuec tién noi cong tdc, tdc gid cho rdng, hién nay, ndng lwc tw duy Iy ludn ctia
gidng vién nhin chung con han ché Trén co s& chi ra nguyén nhan dan dén tinh trang nay la
do cd yéu t6 chu quan va khdch quan, tdc gid dé xudt mot vai khuyén nghi nhdm néng cao ndng
Iwc tw duy ly ludn cho ddi ngii gidng vién, ma cu thé la gidng vién Khoa Ly ludn chinh tri dai
hoc MG - Pia chdt. Trong sé cdc gidi phdp thi y thirc tw dao tao, tw hoc, tw ndng cao ndng lwc
ctia bdn than gidng vién gitk vai tro quyét dinh nhdt; sw hé tro, thiic ddy, tao diéu kién ctia cdc
bo phdn chirc ndng dé gidng vién ndng cao ndng luc cé y nghia rdt quan trong.

Tir khéa: Tuw duy ly luan; Nang lwc tw duy ly luan; Giang vién ly luan chinh tri.

1. Gidi thiéu

Ly luan dwoc hiéu 1a hé théng tri thirc dwoc khai quat tir thue tién khach quan trong tw nhién,
x4 hoi va tw duy ctia con nguoi, dwoc biéu dat dwdi dang cic khai niém, pham tru, quy luit,
tw twdng, quan diém,... nhdm gitp con nguoi chi phdi va cai tao thuec tién [1].

Ning luc tw duy 1y luan 12 kha ning tw duy vé nhirng van dé chung, tong thé, toan ven, nim
bat d6i twong trong tinh chinh thé clia sw ton tai, van ddng va phat trién; d6 1a kha niang tw
duy khoa hoc, sang tao trong st dung cac khai niém, pham tru dé phan tich, so sanh, tong
hop, triru twong hoa, khai quat hod nham dem lai nhitng tri thirc méi mang tinh chinh xac,
sAu sdc, chit ché, 16gic va c6 hé thong,... phit hop véi quy luat khach quan cta hién thuc. Nang
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lwe tw duy 1y ludn c6 strc manh dwa ly luin vao cudc song, cu thé hoa Iy ludn thanh muc tiéu,
phwong hwéng, gidi phap kha thi dé giai quyét cac van dé cia cudc song mét cach cé hiéu qua

[3]-

Ly luan chinh tri 1a bd phan quan trong trong kho tang ly ludn cta nhan loai gi¢i han trong
linh vie chinh tri, phan &nh ma&i quan hé cta cac giai cip trong viéc gianh va gitr chinh quyén.
N6i cach khac, 1y luan chinh tri 1a hé thong tri thirc vé linh vic chinh tri thé hién thai d6 va loi
ich giai cip doi v&i quyén lwc nha nuwéce trong xa hoi cé giai cip, 1a két qua ctia hoat dong
nghién ctru khoa hoc va thuc tién chinh tri ctia nhiéu ngudi, qua nhiéu thé hé [1].

Ly luin chinh tri & Viét Nam hién nay 1a hé thdng nhirng nguyén ly ciia chti nghia Mac - Lénin,
tw twdng H6 Chi Minh, dwong 16i, quan diém ctia Dang, chinh sach, phap luit cia Nha nwéc
cung nhitng tinh hoa tw twéng chinh tri ctia dan tdc va nhan loai. N6 phan anh tinh quy luat
ctia cac quan hé kinh té - chinh tri - x4 hoi, thé hién lgi ich va thai d6 cta giai cAp céng nhan
va nhin dan lao dong déi vaéi viéc xay dwng nha nwéc phap quyén xa hédi chli nghia, 1a cong
cu quan trong cho viéc xay dung va bao vé T6 qudc Viét Nam x3 hoi chd nghia. Nhw vy, ¢
thé thiy LLCT bao gom nhitng tri thirc tong hop, lién nganh mang tinh dang, tinh giai cap ro
rét, déng thoi co6 tinh khai quat héa, triru twong hda va tinh dw bao khoa hoc cao. biéu nay
khéng dinh vai tro va tAim quan trong to 16m ctia né déi véi nhan thirc va hanh dong cia tirng
ca nhin ndi riéng va sy phat trién cta toan xa hoi n6i chung, dong thoi cho thay sy khé khan,
phtrc tap clia qua trinh sang tao, nhan thitc va van dung 1y luan chinh tri vao thuc tién cudc
song.

Trong hé théng gido duc dao tao bac cao dang, dai hoc, trang bi nhirng tri thirc LLCT ndy cho
sinh vién, ngu6n nhan lwc chat lwong cao cta dat nwdérc, thudc vé sit ménh ctia doi ngii giang
vién LLCT. D€ thuc hién tot dwoc sit ménh ctia minh doi hoi giang vién phai c6 nhiéu nang
lwc, trong d6 ning luc tw duy ly luan 1a cong cu sic bén nhat trong hoat dong giang day thé
hién rd nhat chat lwong gidng vién LLCT. Bang chinh nang lwc tw duy ly lun ctia minh, ho
khéng chi 1a nguoi thay dinh hwéng nguoi hoc xay dung thé gidi quan, phwong phap ludn
khoa hoc, cach mang; thai d6 sdng, lam viéc lanh manh, pht hop véi cac dinh hwéng gia tri
cda Viét Nam hién nay ma con la nhitng chién si tich cwc nhit trén mat trin tw twdng, tuyén
truyén va dau tranh bao vé nén tang tu twdng, dwong 16i ciia Pang va chinh sich, phap luat
ctia Nha nwérc, gop phan bao vé ché dé XHCN.

2. Két qua nghién ciru

Nhay cAm v&i moi sw d6i thay cia thuee tién xa hoi, ddng thoi chiu Anh hwéng truec tiép moi
trwong xa hoi la diém dac biét cia gido duc LLCT. Thé gi¢i ngay nay chira dung nhiéu
khuynh hwéng tw twdng khac nhau, ngwoc nhau, thim chi d6i 1ap nhau tao nén nhirng co
s& 1y luan cho nhiéu md hinh phat trién phong pht, da dang. O trong nwér, kinh té thi truong
dinh hwéng xa hoi chii nghia cling dang tao ra nhiéu thay d6i trén nhiéu phwong dién; qua
trinh hdi nhip quéc té ngay cang siu rong cling nhw tinh hinh qudc té bién déng khén lwong
anh huwdng manh mé dén cong tac giang day LLCT. Thuc tién cudc song ludn ludn van dong
va phat trién khong theo mot khuén mau dinh sdn hay mot con dudng thing tip, ma quanh
co, khiic khuyu. Trong diéu kién ca Iy luan va thuc tién & Viét Nam hién dang con rat nhiéu
van dé chwa dwoc nhin thire, gidi quyét thau dao doi hoi nhirng nghién ctru day da, nhirng
téng két khoa hoc, nhirng gidi thich xac dang. Tinh hinh nay cho thay, nhan thirc nhirng kién
thirc LLCT, ndm bat nd, truyén tai n6 dén ddi twong gido duc 1a mot qua trinh khong hé don
gian, doi hoi nhirng nang lwc, phdm chit va yéu cau chuyén mon nhat dinh. Nang luc tw duy
Iy ludn cta giang vién LLCT ldc nay doi hoi vira phai cé tri thirc vé mon hoc, vira phai c6 ndang
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lwc ndm bét thong tin vé chinh tri - xd hoi nhay bén, chinh x4c; c6 kha ning danh gi4, luan
giai vé s bién ddi, vAn dong cla thuc tién; phan bién thuyét phuc trwdc nhirng thong tin
trai chiéu; c6 kha ning tong két thuc tién dé ddc rut ra nhitng bai hoc kinh nghiém, cai tao
x4 hoi. San pham thé hién ndng lwc nay chinh la chit lwong hoat dong giang day va cac cong
trinh nghién ctru khoa hoc gin véi thuc tién cudc s6ng. Néu gidng vién khong cé nhirng ning
lwe nay ma chi dirng lai & nhirng nguyén ly thuén tiy, kién thirc sich vé... thi vo hinh chung
ho bién nhitng mo6n hoc LLCT tré nén so cirng nhit, khé hiéu va it gia tri nhit.

Khao sat doi ngii gidng vién qua website [6] cda cac khoa LLCT & cac truwedng dai hoc khong
dao tao cac chuyén nganh ly luin néi chung (noi céng bé s6 liéu vé sé lwong, trinh d6, cac
cong trinh khoa hoc ctia gidng vién) chiing t6i nhin thay giang vién LLCT & cac don vi nay
c6 nhiéu diém twong dong. Tuy theo quy mé dao tao, co ciu td chirc cla tirng tredng ma
Khoa LLCT dao dong tir 16 - 30 nguoi (c6 nhitng khoa dong 1a do trirong ghép thém mot s6
b6é mon khac khong thudc linh viee LLCT). SO gidng vién trén 50 tudi dén 60 tudi con it,
khoang 01- 03 ngwoi; gidng vién tir 40 tré xudng, trong d6 tAm tir 25 tubi dén 35 tudi la chu
yéu. Trinh do cht yéu 1a thac sy, s6 PGS chiém khoang 5% - 10%, tién si dat khoang 20-25%
va nhiéu truedng van c6 giang vién trinh do méi cir nhan. Diéu nay cho thiy, doi ngii giang
vién LLCT cht lwc & c4c treomg dai hoc, cao ddng hién nay con kha tré khong chi tudi doi,
tudi nghé ma trinh dé ciing can tiép tuc phai dworc cai thién.

Khong khac biét véi cac trweong khac, Khoa LLCT trweong Pai hoc M6 - Dia chit hién nay c6
20 can b giang day, ddm nhiém 04 hoc phan: Cac nguyén ly ctia chi nghia Mac-Lénin, Tw
twong HO6 Chi Minh, Puwdng 16i cach mang cia Pang cdng san Viét Nam, Phéap luat dai cwong
va 06 hoc phan tw chon chung thudc linh vic khoa hoc x4 hdi nhan van. Ngoai 02 PGS. GVCC
dén tudi nghi ché d6, Khoa c6 06 TS, 10 thac sy, 01 NCS, 01 hoc vién cao hoc; gi¢i tinh da
phén 12 nit (13 nit/05 nam), do tudi tir 40 tré xudng dén 27. Nhw vay, xét vé trinh d6, bang
cip, Khoa da & mic dat chuin ty 1€ tién si theo muc tiéu phan diu chung ciia nganh la tir 25
- 35% [2]. Tuy nhién, xét vé nhitng biéu hién cu thé cta nang lwc tw duy Iy luin thé hién &
cac san phadm nghién ctru khoa hoc va chit lwong hoat dong giang day thi con khong it bat
cap.

Vé san pham nghién ctru khoa hoc: Theo quy dinh vé nghién ctru khoa hoc ctia Truwdmg, hing
nam, mic du khong c6 can bd nao bi diém liét vé hoat dong nay song chat lwgng cac san
pham nghién ctru chwa cao; s6 lwgng bai viét dang tap chi chuyén nganh chi khoang 4 bai/01
nam; dé tai cac cap it, chi yéu la cap co sé tir 1 dén 2 dé tai, c6 nam khéng cé [2]. Nam 2017,
Khoa chi c6 03 can b du tiéu chudn tham gia thi thing hang GVC trong tong s6 12 can bo
cOng tac trén 13 nadm da c6 bang thac s§ va tién sy do thiéu tiéu chi cic cong trinh khoa hoc.
Trong khi d6, & nhiéu don vi trong Trudng, ty 1€ can bd dat tiéu chuin nay cao. Vi du, Khoa
Khoa hoc co ban, cac bd mén Vatly, Héa hoc, Toan ty 1é 1a 100%, cac bé mon con lai nhw Cor
ly thuyét, Hinh hoa, Thé duc ciing dat 50% trd 1én; cic khoa chuyén nganh nhw Dia chit,
Dau khi, Trac dia, Co dién, Mdi trwdmng... khdng nhitng dat 100% ma con cé nhirng gidng
vién du tiéu chuin PGS khi tudi cong tac chwa dén 15 nam [4].

Vé chat lvong hoat dong giang day: thong qua mot s6 budi dy gior va trao déi chuyén mon
(it dwoc t6 chirc), nhiéu van dé trong chwong trinh giang day chwa dworc gidng vién nghién
ctru, nhan thirc twong tan, su sac, dung din; viéc cap nhat théng tin vé tinh hinh chinh tri,
kinh té, xd hoi, van héa trong va ngoai nwéc cling nhw cac két qua nghién ciru khoa hoc
chuyén nganh khong thuwdong xuyén. Piéu nay dan téi hé qua 1a cac vi du minh hoa, lién hé
cho ndi dung gidng day mang “hoi th” cudc song hién tai khéng nhiéu; mot s6 gidng vién
t6 ra ling ting trong viéc phan bién trudc cic thong tin trai chiéu, phan dién tir nhiéu kénh;
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hoic viéc ly giai, xau chudi cac su kién, vin dé chinh tri - x4 hdi con han ché, chua sic bén,
thuyét phuc. Pay 1a nguyén nhan chu yéu khién cho cac hoc phan do Khoa ddm nhén chwa
hap din nhiéu déi véi ngudi hoc; vi thé cia mdn hoc trong téng s6 hoc phan cda sinh vién
thuong cho la it gia tri; vi thé cta ban than can bd Khoa LLCT so v&i cac can b chuyén nganh
khéc vé cac van dé chinh tri xa hoi doi lac cling to ra yéu thé.

Vdy nguyén nhan dan dén sy han ché nay?

Nang luc tw duy ly ludn do nhiéu yéu t6 quyét dinh: bAm sinh, di truyén, sy phat trién ctua
khoa hoc va thyec tién x3 hoi 1a diéu kién can thiét; qua trinh gido duc, dao tao déng vai tro
cht dao; qua trinh tw gido duc rén luyén la yéu t6 mang tinh quyét dinh dén phat trién ning
lwc tw duy ly luén [5]. Tir nhitng yéu t6 nay, ta c6 thé xem xét nguyén nhin cta sw han ché
nay dwdi hai goc do:

Vé phia ban than giang vién: Mot trong nhitng yéu t6 quan trong dé giang day LLCT t6t la
can phai cé thuc tién cudc séng phong phu. Tuy nhién, da phan can bd hién nay con tré, chua
c6 nhiéu trai nghiém trén nhiéu linh vuc xa hoi; trinh d6 chuyén mon phan 16n 1a thac sy,
kién thirc lién nganh it 6i, trong khi d6, trinh d6 ngoai ngit, tin hoc con han ché. bay khong
phai la hién twong riéng c6 ciia don vi, ma la thuc trang chung cia Trwedng, cda nganh gido
duc. Piéu nay dan t&i hai hé luy. Thir nhit, can b khong khai thac dwoc tai nguyén dit liéu,
thong tin giau co trén thé gi¢i d€ phuc vu cho hoat dong giang day va nghién ctru khoa hoc.
Thi hai, nhiéu can b0 sé gap khé khan trong xay dung ké hoach hoc tp & bac tién si khi ma
yéu ciu chuin ngoai ngit ning cao. Thém nira, da phan can bé la ni, cong tic tai mot treong
ki thuat nén cé tam ly an phan, strc y 1én, ngai nang cao trinh dd, nang lwc tw duy ly luan, cai
tién phuong phap giang day.

AN

Vé phia khach quan: Thuc tién vira 1a “chat liéu” vira 13 “thwéc do” d6i vdi ly luAn. Mudn cé
tw duy ly luan sic bén &t phai din than vao thuc tién phong pht, da dang, sinh déng. Tuy
nhién, cic giang vién LLCT trong nhitng ndm gin day lai it dwoc xAm nhép thuc tién trén
nhiéu phwong dién kinh t€ - van héa - xa hoi - khoa hoc ctia dia phwong, dat nwéc va nuée
ngoai. Khéi lwong gidng day trén da gidm chung tuy vay, moi nim hoc, trung binh sé gicr
vuot dao dong khoang 350 - 400 tiét [2]. Cung vdi d6, viéc bé tri thoi khda bidu gidng day
do phong chirc nang sap xép chwa hop ly nén giang vién khong c6 du thoi gian chuyén tAm
gianh cho viéc nghién ctru khoa hoc, trau d6i chuyén mén; d6i méi phwong phap giang day
mot cach thue sw nghiém tidc. Cach tra thu nhip cho hoat dong giang day, cling nhw quy ché
danh gia, xép loai can bo, quy ché thi dua, khen thwdng déi véi gidng vién hién nay cia
Trudng chwa tao dong lwc di 16m d€ ban than moi giang vién cling nhw cac don vi ddy manh
viéc cai tién, nang cao chat lwong ma chi yéu hwéng téi hoan thanh va vwot khéi lwong
giang day theo yéu cau. Quy dinh vé viéc nghién ctru khoa hoc con nhiéu bat cip; mot s6 can
b6 chi tham gia trén danh nghia ding tén cung nguwoi khac. Cac bd mén chwa chi dong,
quyét tAm trong viéc trién khai ¢ hiéu qua cac hoat déng trau do6i chuyén mon, ning cao
nang luc tw duy ly ludn cho giang vién.

Ndng cao ndng lwc tw duy ly ludn cho gidng vién LLCT - mdt s6 dé xudt

Trong bdi canh c4c treong dai hoc déu buére vao 16 trinh d6i mai, tw chii, khang dinh thwong
hiéu, xép hang thir bAc mét cach manh mé thi chit lwong gidng vién la mot trong nhirng yéu
t6 then ch6t ma cc trvong quyét tAm nang cao. Triwong Dai hoc M6 - Dia chit khong nam
ngoai xu hwéng dé. Tuy khéng nhiéu vé sé lwgng, nhung giang vién Khoa LLCT c¢6 vai tro
khéng nhé trong viéc dam bao chat lwgng dao tao nguén nhan lyc trinh d6 cao cling nhw
chit lwgng ctia nhiéu hoat déng khac do Khoa dam nhiém. Vi 1€ d6, nang cao tw duy ly luén,
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mot trong nhirng tiéu chi quan trong nhit thé hién chat lwong cta giang vién LLCT 1a hét
strc cin thiét.

Vi cach tiép cén, truy tim nhitng nguyén nhén, gidi quyét né chinh la cich dé ning cao nang
lwe tw duy ly ludn cho giang vién LLCT, chiing t6i dé xuit thuc hién cac giai phap sau:

Thit nhdt, ndng cao ndng lwc chuyén mén cho gidng vién, ddc biét chu trong tri thirc vé chii
nghia Mdc-Lénin, tw twéng H6 Chi Minh, nhitng quan diém cét 16i ctia Pdng Céng sdn Viét
Nam trén cdc phwong dién. Pay chinh la nhitng tri thirc nén tang, cin c6t ma giang vién phai
nhén thirc ding, sdu sac gia tri c6t 16i, ban chat. V.I. Lénin da tirng khang dinh: “Chirng nao
nguwoi ta chwa biét phan biét dworc loi ich cta giai cAp nay hay cia giai cAp khac, 4n dang sau
bat ky nhitng ciu noéi, nhirng loi tuyén bd va nhirng loi hira hen c¢é tinh chat dao dirc, ton
gido, chinh tri va xa hoi, thi truéc sau, bao gior ngudi ta van 1a ké ngdc nghéch bi ngwoi khac
Itra bip va tw Itra bip minh vé chinh tri” [6]. Muén viy, mot mat, Hoi d6ng Khoa LLCT can xay
dung16 trinh ning cao trinh d6 hoc van bic tién si va pho gido suw cho can b dat khoang 40-
50% s6 lwong trong vong 5-7 ndm t&i. O trinh d6 nay, giang vién méi thue sy phat huy kha
nang doc lap nghién ctru, phat trién nang luc tw duy ly luin. Mat khic, don vi cin ddy manh
hoat dong nghién ctru, khai thac tac phdm ctia cac nha kinh dién, cac van kién cia Dang, cac
tac phadm ctia Chu tich H6 Chi Minh d€ giang vién c6 diéu kién tiép xic nhirng luin diém goc,
tranh tinh trang “tam sao thit ban”. Nho d6, gidng vién mai c6 diéu kién phan bién, diu
tranh véi nhirng tha thuit nguy bién, chiét trung, ngd bién... lan tran trén nhiéu phwong
tién truyén thong. Khoa, bd mon cin phai tich cwec ddy manh hon nira hinh thic sinh hoat
hoc thuét, toa dam vé cac van dé co ban, c6t 16i; nhitng quan diém ngoai macxit, nhat la
nhitng quan diém cua cac hoc gia tw san hién nay xung quanh van dé bai giang.

Ban Tuyén gido Trung wong cling cin tao diéu kién cho tit ca cac gidng vién dworc tiép xuic
céc thong tin “ndi bd chinh théng” mot cach thwong xuyén. Khoa va Trudng phdi hop to
chtrc cac cudc trao doi véi cac chuyén gia dau nganh veé cac van deé ly luan va thuc tién cia
dat nwéce theo quy, hodc theo cac sw kién 1én ciia dat nwére. Thdong qua cac hoat dong nay sé
gilp gidng vién LLCT c6 d6 day kién thikc toan dién, chuyén sau. Day la co s& dé ho ¢ ban
linh chinh tri vitng vang, c6 thé thwc hién dwoc vai tro ciia nha chinh tri, nha tuyén truyén
dong thoi cé thé tham gia d4u tranh chéng lai cac tw twdng, 1y luin sai trai mét cach hiéu
qua.

Ngoai ra, d€ bai gidng ly luAn hip dan, thiét thuc véi sinh vién treong ki thuat, gidng vién
nén dua cac “chatliéu” thwc tién gin véi nganh nghé sinh vién dang dwoc dao tao 1a rat can
thiét. Viéc b sung nhitng kién thirc lién nganh (ma Trwong Pai hoc M6 - Pia chit dang dao
tao) thong qua cac khda hoc ngin ngay hoic bang hinh thirc dw thinh mot s6 hoc phan
chuyén nganh Ia mét cach thirc hiéu qua trong viéc nang cao tw duy ly ludn cho gidng vién
LLCT.

Thi hai, tao diéu kién cho gidng vién LLCT tiép xic véi thuc tién phong phii trén nhiéu linh
vuc

AN

Nhirng tri thitc c6 dwoc tir thuc tién “mudn mau, mudn vé” 1a “ngudn nguyén liéu” quan
trong 1am cho cac bai gidng c6 gia tri hon, mai sic thém nang luc tw duy ly luin cla gidng
vién LLCT. Vi thé, giang vién khong chi cAn dworc tiép xic voi thuc tién dia phwong, trong
nwéc, cic nganh nghé do Trwong Pai hoc M6 - Dia chit dao tao ma con dwoc nghién ciry,
tham khao ca thyc tién & nuéc ngoai. Mudn hoat dong nay c6 hiéu qua, truédc hét, cac don
vi chirc ndng tir B6 Gido duc & Pao tao dén Trwong, Khoa phai nhén thirc diing vé hoat dong
nay, khéng nén coi viéc nghién ctru thuc té nhw cac hinh thirc tham quan don thuin, ma
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phai coi day 1a nhitng dot nghién ctru thuc sy, ndm trong chwong trinh nang cao chat lugng
giang day cho gidng vién LLCT. Do d6, mdi ndm, Trudng can tao diéu kién cho can bo di
nghién ctru thuc té tir 2-3 1an tai cic dia phwong mang tinh dac treng cho mo hinh phéat trién
kinh té - x4 hoi dit nwéc va nghién ctiru thue té tai nwée ngoai theo chu ky 2-3 nam mot lan.

Nghién cttu khoa hoc 14 hoat ddng tri 6¢ & trinh dd cao, 1a con dwong ngin nhit d€ ning cao
nang luc sang tao, nang lwc tw duy 1y ludn va chat lwong giang day. Nghién ctru khoa hoc cta
giang vién LLCT thuc sw c6 gia tri khi n6 gin véi thuc tién. Hoi dong Khoa can dinh hwéng
nghién ctiru khoa hoc cho giang vién mot cach hop ly, hwéng dén nhirng van dé ly luin, thuc
tién con nhiéu vurdng mic, hodc gitra Iy luan va thuc tién con c6 mau thuin; hoic dé tai phai
gin lién véi thuc tién cia Truong, clia dia phwong, doi héi phai cé khao sat, va cham thuc
té, 14y ly luan soi roi thuec tién; ddng thoi, tir thue tién cé nhirng nhan thitc, nhitng phan bién
tich cwc ngwoc lai déi véi ly ludn.

Thit ba, ndng cao y thirc tw boi dwdng, tw dao tao ctia gidng vién LLCT

Thuec tién ludn van dong, bién d6i khong ngling, tri thirc khdng ngirng sinh sbi, phat trién.
Nguwoi thdy néu khong thudong xuyén tw dao tao, tw nang cao chuyén mon nghia la tut hau,
khong dap ing duwgc yéu cau cuia cong viéc. Piéu nay dong nghia véi viéc tw xéa b vai tro,
nhiém vy, vi tri cong viéc cia minh. Hon ltc nao hét, trong béi canh cudc cach mang cong
nghé dién ra manh mé&, hoi nhap qudc té trén moi linh vire, trong d6 c6 gido ducla khong thé
dao nguwoc, doi hoi mdi gidng vién phai khong ngirng tw dao tao, tw boi dwdng niang luc
chuyén mon thwong xuyén, lién tuc. Doi véi gidng vién LLCT, d6 1a viéc tw minh phai thwong
xuyén cip nhat, nim bat, xau chudi, phan tich, ly gidi dwoc cac van dé chinh tri - kinh té - xa
héi trong nwéc va qudc té; nhirng tri thirc mai, nhirng hoc thuyét, quan diém, thanh tuu
khoa hoc chuyén nganh cia minh. Khéng nhirng thé, gidng vién LLCT ciing cAn ndm bat cac
thong tin, quan diém trai chiéu, chéng pha ctia cac lwc lwgng phan déng trén nhiéu phwong
tién thong tin. Cong cu hitu ich cho cac hoat dong nay chinh la ngoai ngit va kha nang st
dung céng nghé thong tin. Do do, tw ning cao, tw boi dwdng kha nang st dung hai céng cu
nay trong hoat dong nghién ctru khoa hoc va giang day LLCT la hét strc can thiét.

Thit tw, tao dong lwc khuyén khich gidng vién LLCT khdng ngirng ndng cao ndng lwc tw duy ly
ludn

Moi hoat ddng ctia con ngudi déu nham dat dwoc mot loi ich nhat dinh nao dé vé vat chit
hodc tinh thin dé thoa man nhu ciu. Khi dwoc dap ng day dd nhirng nhu cu lgi ich chinh
dang, giang vién LLCT s& ¢ dong luc to 16m thiic ddy d€ bang moi hinh thikc, tw ¢8 ging viron
1én dé€ nang cao tw duy ly ludn ctia minh. Truwdng Pai hoc M4 - Pia chat can cé ché do khich
18 ca vé vat chat va tinh than, cling nhu str dung nhitng gidng vién c6 trinh d6 LLCT t6t trong
cac hoat dong phu hop cla Nha trirong. Dac biét, phai xay dung co ché tra thu nhap c6 sw
phan biét ro nét cho giang vién dwa trén chat lwong, chir khong chi chii yéu nwong theo khéi
lwong giang day.

Nhuw vy, dé ning cao nang luc tw duy cho giang vién Khoa LLCT, cin phoi hop thuc hién
d6ng thoi nhiéu gidi phap, trong dé sw quyét tAm tw dao tao cda gidng vién cé nghia quyét
dinh, viéc tao diéu kién dé thic diy gidng vién cai thién nang luc ngoai ngi, tin hoc, chuyén
mon, trai nghiém thuc tién, nghién ctru khoa hoc ctia cac don vi chitc ning c6 y nghia cin
thiét, quan trong.
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3.Kétluan

Tém lai, nang lwc tw duy ly ludn khong chila cong cu sic bén trong hoat dong giang day LLCT
n6 con thé hién chatlwong cua gidng vién LLCT. D6i ngii nay gitr vai tro quyét dinh trong viéc
trang bi tri thirc LLCT cho ngu6n lao dong chat lwong cao va tham gia tuyén truyén, bao vé
nén tang tw twdng cua ché do XHCN. Tuy nhién, hién nay, ndng lwc tw duy ly luin cda giang
vién LLCT & cac treong cao dang, dai hoc ma cu thé 1a & Trwdong Pai hoc M6 - Dia chit con
khiém tén. C6 nhiéu nguyén nhan chii quan va khach quan dan dén tinh trang nay. D& nang
cao nang luc tw duy ly luin cho gidng vién LLCT tai Trwdong Pai hoc Mo - Dia chit can phai
phdi hop thuc hién nhiéu gidi phap do nhiéu chi thé tién hanh tir ban than giang vién, don vi
quan ly cip bd mon, Khoa, Trudng dén Bo Gido duc & Dao tao. Noi dung tip trung vao viéc
dam bao cho giang vién nam virng, trau doi chuyén mon, mé rong kién thirc lién nganh, ting
cwong cac hoat dong trai nghiém thuc tién, cic hoat dong nghién ctru khoa hoc gin véi thuc
tién, tao dong lwc chinh dang ddng vién gidng vién tw hoc, tw ddo tao, tw ning cao nang luc.
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Ky yéu Hoi nghi

lan thir hai

Mot soO suy nghi vé giang day toan hoc va co hoc cho
sinh vién nganh Xay dwng va Khai thac mo tai
Trwong Pai hoc Mo - Dia chat

Nguyén Xuin Man

Khoa Xdy dung, Trwong DH. M6 - Dia chdt;

Email: mannxdoky@gmail.com

TOM TAT

Trwong Pai hoc M6 - Dia chdt la mét Trung tdm dao tao va nghién cteu khoa hoc hang ddu &
Viét Nam vé cdc linh vuc Khoa hoc Trdi ddt - M6. Tuy Trudong nam trong khéi trwdmg ky thudt
- cOng nghé nhwng Pai hoc M6 - Pia chdt c6 nhitng ddc thu rdt riéng trong hoc tdp va nghién
cttu khoa hoc thudc cdc linh vwc xdy dung mé, xdy dung céng trinh ngdm, xdy dwng cdc céng
trinh ddc biét, xdy dung ha tdng co sé, xdy dung dan dung - cbng nghiép, dia ky thudt xdy dung
va linh vwec khai thdc mé khodng san,...

Trong khuén khé bdo cdo nay chiing t6i muén nhdn manh dén nhiing nét riéng, nhitng ddc thu
vé cdc nganh, chuyén nganh thudc linh vwrc xdy dung va khai thdc mé khodng sdn dang dao
tao tai DH M6 - Pia chdt, bao gém: khai thdc 1 thién, khai thdc hdm 16, xdy dung mé, xdy dung
cong trinh ngdm, xdy dung cdc cdng trinh ddc biét, xdy dung ha tdng co sé, xdy dwng ddn dung
- cbéng nghiép. Ttr nhitng ddc thii ctia linh vwre dao tao, xét dén méi trwong cong tdc sau khi sinh
vién ra trudong, ddc diém ddu vao ctia sinh vién ma chiing ta cdn c6 cdch tiép cdn phu hop trong
viéc trang bi kién thirc cho sinh vién nganh xdy dung va khai thdc mé, trong dé cé nhirng kién
thikc vé linh vwre todn hoc (dai s6, gidi tich, xdc xudt thong ké, toi wu,...) va co hoc ( stec bén vt
liéu, cor Iy thuyét, co hoc méi trudomg rovi, co hoc vt ran bién dang, co hoc ddt, co hoc dd, co hoc
két cdu, 6n dinh cong trinh, dong lwc hoc cong trinh,...).

Madu thudn I6n nhdt hién nay la gidi han vé théi gian danh cho hoc tdp trong truomg véi luong
kién thitc khdng 10 ctia cdc linh vwre khoa hoc co bdn vé todn hoc va co hoc dé cdp trén day.

Xudt phdt tir suy nghi cdn cung cdp nhirng kién thirc co bdn, thiét thuec, cé tinh ting dung, tiép
nhdn tién bé vé todn - co, todn - tin, co - tin hoc va cdc kién thirc lién nganh khdc, chiing ta cdn
Iwa chon thdt ky cdc kién thirc va khoi lwong phu hop trong dao tao sinh vién nganh xdy dung
va khai thdc mé trong thoi gian hoc tai truomg 4 ndm, ddp tng yéu cdu ctia thuc tién va tao
nén tdng viing chdc cho sinh vién phdt trién nganh nghé sau khi ra truong.

Twr Khéa: Dic thu; Co hoc; Sinh vién; Xy dwng; Mo - Dia chat.
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1. M¢& dau

Dai hoc M6 - Dia chit da cé bé day dao tao va nghién ctiu cac linh vuc vé khoa hoc trai dat -
mo trén 60 nam (tlr nam 1956, khi con la khoa Mé-Luyén kim ctia Pai hoc Bach khoa Ha N6i).
Trong giai doan nay cac thé hé can bé va sinh vién ctia Trwdong da trai qua chang dwong dau
tién v&i mudn van kho khan, thach thirc. Treomng da bat ddu gan nhw tir khong dén c6 dé tré
thanh mét trwomg Pai hoc ki thuit manh nhw hién nay [1], 1a 14 c& d4u trong dao tao va
nghién ctru khoa hoc thudc linh virc M, Dia chét, Trac dia - Ban do, Dau khi clia ca nwérc, 1a
mot trung tAm dao tao, nghién ctru khoa hoc, chuyén giao cong nghé, da nganh, da linh vuec,
chat lwong cao theo chuin quéc té vé cac linh vuc M4, Pia chat, Tric dia - Ban d6, Dau khi,
Maéi trueong, Co - Dién, Xay dung, Cong nghé Théng tin, Kinh té & Quan tri Kinh doanh [2]. C6
duwogc thanh twu dé 12 do sw ¢d ging phan d4u clia nhiéu thé hé thay, c6 gido va hoc sinh cta
Trwong trong cac linh viuc chuyén moén va cac linh vwre khoa hoc co ban nhw toan hoc, vatly,
héa hoc, co hoc, tin hoc,...

Trong giai doan hién nay, thiét nghi cAn gan két thuc chit hon nira gitra khoa hoc co ban va
khoa hoc cong nghé-ky thuét. Cac nha khoa hoc co ban, nhat la vé toan hoc va co hoc c6 cong
cu manh vé todn va co dé giai quyét cac nhiém vu dat ra cia cdng nghé va ky thuit. Tuy nhién
délam dwoc van dé nay, theo chung t6i cin c6 nhan thirc sau day:

Thir nhdt, ngay nay ing dung khoa hoc co ban vao thure tién mot cach thuan tily khong mang
lai két qud mong mudn. Trai lai, khoa hoc co'ban phai “nhép thian” vao mét s6 cdng nghé khac,
cho nén nguwoi lam toan hay co phai c6 kha nang tiép cin cac cong nghé méi cta linh vuc
chuyén nganh cdng nghé-ky thuat.

Thi¥ hai, muén &ng dung toan hoc hay co hoc vao linh virc nao thi phai c6 hiéu biét dua tot vé
linh vire d6 va ciing c6 nghia la phai hiéu thém mot nganh cdng nghé méi. Pay chinh la nhirng
diéu ma phan 16n nhitng ngwdi lam khoa hoc co ban ngai nhét.

Thit ba, dwa ly thuyét toan hoc, co hoc vao nganh cong nghé chinh 1a tién hanh tich hop khoa
hoc, 12 “lién nganh hda” khoa hoc. Ngoai ra cAn thém “vén thyc tién” vé linh vuc cong nghé-
k¥ thudt cia nganh chuyén mon.

Thi¥ tw, nhitng ngwoi lam chuyén mon vé linh vec cong nghé-ky thuit nao dé cling can
thudng xuyén cip nhit vé cac tién bd clia toan hoc, co hoc, khoa hoc tinh toén, ... chi c6 nhw
thé chiing ta méi co tiéng néi chung, c6 sw hiéu nhau va gan bo trén nén tang kién thirc khoa
hoc lién nganh. Vi Ié d6, cong tac hoc va day hoc cac hoc phan khoa hoc co ban nhuw toan, co
cho sinh vién, can b6 ky thuét, can bé tré la nhu ciu vira truc ti€p vira c6 tinh 1au dai cho phat
trién nganh nghé bén virng.

2. Thyc trang giang day cac hoc phan vé toan va co’ cho sinh vién nganh Xay dwng va
Khai thac mé

Trong chwong trinh dao tao sinh vién hé chinh quy cho nganh xay dung va khai thac mé bao
gom cac hoc phin vé todn va co hoc nhw Bang 1. Ttr s6 liéu trong Bang 1, nhan thay:

- Khéi lwong thoi gian hoc cac hoc phan toan va co cia PH Téng hop Mé Moscow LB Nga
nhiéu hon han so v&i DPH M6 - Dia chat va DH Xay dung cta Viét Nam (tir 9-12 tin chi). Khéi
lwong hoc cac hoc phan toan va co hoc ctia PH M6 - Pia chit nhiéu hon 3 tin chi so véi PH
Xay dung Ha Noi.

- Trong linh virc co hoc thi PH Téng hop Mé Moscow LB Nga c6 thém 03 hoc phan: Ly thuyét
dan hoi, Vat ly da va Co hoc pha hiy. Pay la cac hoc phan mang tinh dic thu cia nganh xay
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dwng md, khai thac mo, xdy dwng ngam, xay dung céng trinh ha ting co s6,... Kién thirc Ly
thuyét dan hoi tao diéu kién dé ngudi hoc tw doc cac kién thire co hoc khac lién quan; kién
thikc vé VAt ly da va Co hoc pha hily gan véi cac ng dung thuec té clia chuyén nganh ky thuét
mo va xay dung.

Bdng 1. Chwong trinh dao tao cdc hoc phdn todn va co cia mét s6 co’ sé dao tao [3, 4]

Hoc phén va khai lwong

TT Ténhocphan PH. M6 - Dia DH Xay dung 0! NM:
chét, s6 TC HN, s8 TC <& ter &,
I Toan hoc
1 Dai s6 3 4 -
2 Giditich1va2 7 7 -
3 Cac phwong phap s6 2 2 -
4 Xac suat thong ké 2 2 45
5 Phwong phap tinh 2 2 -
6 Toan t6i wu 2 - 30
7 Pai s6 tuyén tinh - - 60
8 Hinh hoc giai tich - - 45
9 Giai tich ham - - 90
Cong 18 17 255 tiét= 17 TC
11 Cac hoc phan co hoc
7 Co hocly thuyét 1 va 2 5 - 90
8 Cohoccoséd1va?2 5 -
9 SBVL1,2+BTL1,2+TN 6 5 90
10  CohocKC1,2+BTLL2 6 5 90
11 Co hoc dat (Co hoc da) 3(4) 3 75
12 Thuy luc co sé& 2 2 30
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13 bong luc hoc cong trinh 2. 2 -

14 Ly thuyét dan hoi - - 30

15 Vatly da - - 45

16 Co hoc pha huy - - 60
Cong 24 22 510 tiét ~ 34TC
Cong: 1 +11 42 39 765 tiét= 51 TC

Ghi chii: 1 Tin chi (TC) = 15 tiét

- Trong linh vurc toan hoc thi & PH Téng hop Mé Moscow LB Nga trang bi kién thirc giai tich
ham sau hon, tao kién thirc nén tang cho sinh vién tién hanh cac phwong phap giai tich nghién
ctru cac van dé cia nganh xay dwng va khai thac khoang san. Tuy nhién trong chwong trinh
ctia PH Téng hop M6 Moscow lai thiéu cic hoc phéan: Phwong phap tinh, Phuwong phap s6 sé
lam cho viéc tiép cin va st dung cdc phdn mém tinh toan gip tré ngai.

- Theo quan diém cda ca nhin, thi trong chwong trinh hoc phin gidi tich ctia tredng Mo - Dia
chit c6 nhitng ndi dung it gan véi chuyén mon nganh xay dung va khai moé nhw: Khong gian
Eucid, 4nh xa tuyén tinh, tich phan boi, tich phan dwong; trong hoc phan Co hoc Iy thuyét cia
chiing ta ¢ nhitng ndi dung gan nhiéu v&i nganh co khi ma it gin véi nganh xay dung va khai
mo nhu: Chuyén dong song phang.

Nhw vy ching ta cin lwu ¥ nhirng nhan xét trén dé€ dwa ra chwong trinh giang day cac hoc
phén vé toan hoc va co hoc cho phu hop hon.

3. Gan két Toan hoc, Co' hoc véi Xay dung, Khai thac mé dé giai quyét mét s6 nhiém vu
datra

Qua thuc tién nghién ctru va giang day trong nganh xay dung va khai thic mé chiing t6i thay
c6 nhiéu van dé ctia chuyén nganh rat can cé sw phdi két hop véi toan hoc va co hoc. Viéc gin
két nay sé tang hiéu qua dao tao va nghién ctru, c6 thé mé rong va di sdu thém vé hoc thuét
cta chuyén nganh. Mot s6 nhiém vu cé thé dit ra nhw sau:

Nhiém vu 1: Can khai thac lvu lwong nwée ngdm Q cho nhu ciu st dung. C6 thé khoan N giéng
khoan va khai thac véi lvu lwong twong Gng lan lwot 1 Qy, Qz,..., Qn-1, Qn tai cac giéng 1, 2,...,
(N-1), N vé6i digu kién: Q = YN Q;. Hay xac dinh vi tri twong ddi giita cac giéng d;j (d; - khoang
cach gitra giéng i va giéng j) va lwu lwgng khai thac t6i wu [Q]; (i=1,2,.,N) cua tirng giéng sao
cho d6 ha thap mat dat Ah gy nén béi dnh hwdng cda khai thac lwu lwong nwée Q 1a nho
nhat, tirc Ah dat cuc tiéu.

DE giai quyét bai toan trén diy, ngoai viéc stir dung cac quy luét ctia co hoc dat, co hoc chit
lwu gitip tim ra quan hé gitra Ah véi cac dai lwong Q;, d6 ha thap mat dat Ah; do riéng khai
thac lwu lwong Qi gy nén, dy, cac chi tiéu co-ly ciia méi trweong X;; thi cin phai c6 cach tiép
cn toan hoc dé giai bai toan néu trén.

Nhiém vu 2: Trong xay dung cac dwong 10 trong mo, xay dung cac dworng hdm giao thong, cac
cong trinh ngdm dan dung,... trong moi trweong dat-da co6 cac chi tiéu co-ly X; véi cac thong sé
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thiét ké cta vat liéu lam két cdu chong Vjva dic diém Dy cia két cAu chong; cin tim hinh dang
cta két cdu chong, sao cho né la dwong phimoment uén hoic moment udn trong két ciu la
nho nhit cé thé. Si dung quy luit cta co hoc dat-da cho phép luin giai hinh thanh tai trong
tac dung 1én két ciu. Tuy nhién bai toan c6 thé giai tot va hiéu qua khi tng dung cic nguyén
ly ctia cohoc két ciu, co hoc ly thuyét va toan hoc giai tich. Twong tw nhw vy, trong xiy dung
dan dung va cong nghiép, xay dung ciu ngwoi ta cling dwa ra bai todn xac dinh dang diéu
dwong cong, mat cong, mai cong thda méan yéu cau tdi thiéu héa moment uén, thoat nuéc
nhanh, chiu tai gi6 tot.

Nhiém vu 3: D& n min pha d4 tai mot bai né can dung lwong né Q, b tri vao N 16 khoan véi
lwong né 1a Q; (i=1,2..,N), véi Q = Z%\I Q;. Khi da c6 cac chi tiéu co-ly cia méi trwong M, cac
dac tinh cia thudc nd str dung G;, cic thdng s6 cong nghé va phwong phap né P;; Can tim lwong
thudc n6 Qi va khoang cach t6i wu Cj gitra cac lwong né Qi; sao cho lwong dat-da V né ra dat
Vimax, vVa théa man cac yéu cau: dong déu cd hat, khdng vang xa, ton thit va anh hudng cia né
dén moi treong xung quanh la thip nhat véi chi phi nho nhit. Ngoai viéc ap dung nguyén ly
cta co hoc pha hiy chung ta can thiét 14p hé phwong trinh rang budc gitra cic thong s6 Vimay,
Q, Q, Ci;, P;, M;, N ma todn hoc c6 thé gitp giai quyét rat hiéu qua.

Nhiém vu 4: Khi khai thac kho4ng san bang mé ham 10 sé tao ra cac san ga cudi 10 ha, dau 1o
thwong dé tap trung dat d4 va khoang san cho mdi mdt ting, mot khu, mot canh clia rudng
mo. Tl cic vi tri nay sé van chuyén khodng san, dit d vé san ga day giéng chinh va tir d6 truc
tai lén mét dat. Bai toan dat rala vi tri cia giéng chinh dit & dau dé tong chi phi van tai khoang
san khai thac dwgc va da thai ra 1a nhé nhat. Bai toan dé dang dwoc giai quyét khi 4p dung ly
thuyét t6i wu ctia todn hoc két hop véi quy trinh cong nghé khai thac cic via khodng san theo
thoi gian, téc dd khau 10 cho va cong suit cla cac thiét bi khai thac, truc tai dwoc st dung.

Nhuw vy trong thuc tién dit ra nhiéu nhiém vu ctia cong nghé va ki thuat thudc chuyén nganh
can dwoc gidi quyét. Néu cac nha khoa hoc chuyén nganh két hop chét ché véi cac nha khoa
hoc co ban thi gitp cho chiing ta gidi quyét dwoc nhiéu van dé mot cach hiéu qua va khong
chi c6 thé, con thic ddy nhirng tién bé méi trong nghién ctru khoa hoc va trong dao tao nguén
nhan lyc theo yéu ciu cla thuc tién.

4, Kétluan

- Cackién thirc cia khoa hoc cor ban nhw todn hoc, co hoc dong mot vai tro quan trong, khong
thé tach roi trong dao tao va nghién ctru khoa hoc thudc linh virc cong nghé va ky thuat. Khéi
lwong va cac hoc phan vé toan hoc, vé co hoc tai Triwong Pai hoc M6 - Bia chit kha hop 1y véi
chuyén nganh xay dung va khai thac khoang san.

- b€ ting thém hiéu qua dao tao va nghién ctru khoa hoc thudc linh vuc xay dung va khai thac
mo ching ta cin ¢ nhitng diéu chinh thich hop vé s6 lwong hoc phan, ndi dung chi tiét cia
mdi hoc phin, thoi lwgng tirg hoc phan theo hwéng thiét thire, nham cung cip kién thirc vira
c6 tinh nén tang co ban vira c6 tinh thich &ng, cip nhat véi chuyén nganh.

- Trén tinh than dé véi chuyén nganh xay dung va khai thac khodng san c6 thé xem xét bo
sung cac hoc phan vé ly thuyét dan hoi, vé co hoc pha hiy, vé vat ly da va thém hoc phan vé
mo hinh héa cac qua trinh cong nghé, ki thuat nham giai quyét cac nhiém vu dit ra ca theo
cach tiép cén ly thuyét va ca theo cach tiép cin thwe nghiém.

- Tang cwdng hon vé hoc phan phwong phap sd, phwong phap tinh; gan véi khai thac cac
phan mém rng dung c6 lién quan dé gidi quyét cac nhiém vu c6 tinh lién nganh theo hwéng
tich hop, tong hop.
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- V& t6 chirc: Nén xem xét thanh 14p B mén Co hoc hay B6 mon Co hoc trng dung trén co s&
Bd mén Co ly thuyét va B6 mon Strc bén vt liéu; tao sw thdng nhit vé hoc thuat giang day
cac hoc phan co hoc.

- Vé hoc thuit c6 thé dé ra hai hwéng trong dao tao co hoc: (i) Cac hoc phin co hoc co sé; (ii)
Cac hoc phan co &ng dung. Véi cic hoc phan trong toan hoc cling nén cé hai hwéng: (i) Cac
hoc phan Toan co s&; (ii) Cac hoc phan toan rng dung.
Loi cam on
Cong trinh nay dwoc thwce hién véi sw ho tro cia Ban T6 chire Hoi nghi: “Gan két khoa hoc cor
ban véi khoa hoc trai dat [an thir 2 - 4/2018; t6 chikc tai Trueong DH. M6 - Dia chat”.
Tai liéu tham Khao

1. https://viwikipedia.org/wiki/Tr%C6%B0%E1%BB%9Dng %C4%90%E1%BA%

2. Lé Hai An. Thw ngd ctia Hiéu trwdng Trueong DH. M6 - Dia chat glti cAn bd va sinh vién
nhan 50 nam thanh lap tredng 1966-2016 (http://humg.edu.vn/gioi-thieu/pages/).

Chwong trinh dao tao ctia Trwong Pai hoc M6 - Dia chit, Ha Noi, 2016.
4. Chwong trinh dao tao ctia PH. Téng hop M6 Moscow Lién Bang Nga, M., 2014.

https:/ /vi.wikipedia.org/wiki/To%C3%A1n_h%E1%BB% (Pham Huy Dién-Vién
Khoa hoc va Cong nghé Viét Nam va Pham Ky Anh-Pai hoc Quoc gia Ha N6i).
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lan tht hai

Reén luyén va phat trién tw duy thuit toan cho sinh
vién qua viéc Khai thac 16'p cac bai toan sir dung
phép thay mat phang hinh chiéu

Lé Thi Thanh Hang", Tran Hong Hai

Khoa Khoa hoc co bdn, Trwdong Pai hoc M6 - Dia chdt;

* Email: lethithanhhang@humg.edu.vn

TOM TAT

Hinh hoc hoa hinh la mén hoc diing cong cu la cdc phép chiéu dé gidi quyét vdn dé biéu dién
vdt thé ctia khéng gian ba chiéu Ién khéng gian hai chiéu. Viéc gidi cdc bai todn téng hop lwong
va vi tri thwong gdp kho khdn do khd ndng tw duy khdng gian cta sinh vién chwa tét. Cdc
phwong phdp bién déi hinh chiéu st dung dé dwa vdt thé tir vi tri tdng qudt vé vi tri ddc biét,
nho d6 cdch gidi quyét bai todn tré nén quen thudc, dé dang hon. Dung phép bién déi hinh
chiéu la mét trong cdc cdch rén luyén gitip sinh vién hinh thanh, phdt trién tw duy thudt todn,
qua dé dat két qud cao khéng chi trong Hinh hoc hoa hinh ma & cd cdc mén hoc khdc doi héi
ky ndng tw duy khéng gian cao.

Bdo cdo nay théng qua st dung phép thay mdt phang hinh chiéu dé gidi quyét cdc bai todn ddc
thit trong hinh hoa qua mot sé cdc thi du. Ttr dé d6 phdt trién tw duy thudt todn ciing nhw ttrng
bwérc rén luyén khd ndng tw hoc, tw gidi quyét vdn dé cho nguoi hoc.

Tir khéa: Thay mat phang hinh chiéu; Tw duy thut toan; Bai to4an hinh hoc hoa hinh.

1. Gii thiéu

Trong hiu hét cic tredng hop, két qua hoat dong ctia con ngwdi phu thudc vao mirc do chuan
x4c do nhan thirc dwoc ban chit thuét toan ctia cac hoat dong d6. Nho kinh nghiém, khi giai
quyét mot loat van dé, ngudi ta biét cAn phai cé nhitng hoat dong gi; Mdi hoat ddng c6 nhitng
thao tac nao; Thir ty cac thao tac dé ra sao; Viéc tim ra mét day cac hoat dong, thao tac, theo
do giai quyét dwoc van dé c6 thé xem la da xay dung duwgc mot quy trinh c6 tinh thuét toan
ma viéc tuan theo quy trinh d6 s& dan dén két qua [4].

Tw duy thudt toan (tw duy thuat giai) lién hé chat ché véi khai niém thuat gidi. Phwong thire
tw duy nay thé hién & cac hoat dong sau: (i) Thuc hién cac hoat dong theo mét trinh tw xac
dinh phu hop véi mot thuat giai cho trwdec; (i) Phan tich mét hoat dong thanh nhirng hoat
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dong thanh phan dugc thuce hién theo mét trinh tw xac dinh; (iii) M6 ta chinh xac qua trinh
tién hanh mot hoat dong; (iv) Khai quat hoda mét hoat déng trén nhirng déi twong riéng 1é
thanh mot hoat dong trén mot 1ép déi twong; (v) So sdnh nhirng cach khac nhau cung thuc
hién mot cong viéc va phat hién con dwong tdi wu.

Tw duy néi chung va tw duy thudt giai noi riéng chi c6 thé hinh thanh va phat trién trong hoat
dong [3].

Trong cac treomg DH khéi ki thuat, Hinh hoc hoa hinh 1a mén hoc nghién ctru cac hinh khong
gian trén hai mat phang hinh chiéu vudng géc véi nhau. Hoc phan nay trang bi nhitng kién
thirc va ky niang giup ngwdi hoc doc hiéu va thiét ké dwoc ban vé ki thuét.

Dé thay 1a trong thuc tién, ban vé ky thuat thudng 1a hinh biéu dién clia cAc chi tiét may, cong
trinh xay dung... & vi tri dic biét vai cac mat phang hinh chiéu nén can dit trong tAm vao bai
toan lién quan dén hinh biéu dién ctia hinh dwoc dit & vi tri dic biét.

Tuy nhién, da s6 cac bai toan Hinh hoa dwoc xac dinh & treong hop tdng quat, trong khi cling
véi cac bai toan do khi xét & cac trwdong hop hay vi tri dic biét sé cho 1o giai ngan gon dé
hiéu, ddng thoi gidp ngwoi hoc dé dang lién twéng téi cac bai todn thuc té cia Vé ki thuat.
Bén canh d4, viéc dwa mot bai toan dang tong quat vé trueong hop dic biét con gitip nguoi
hoc nhan dinh, phan tich va tim ra dwoc thuat todn 4n tang trong dé.

Thuc té€ cho thiy da s6 sinh vién chwa cé tw duy thuét toan hodc chwa vin dung ching mot
cach hop ly, linh hoat. Piéu nay can tré rat nhiéu tinh sing tao ctia ho trong str dung, khai
thac kién thirc da dwoc trang bi d€ giai quyét cac tinh huéng méi dwoc dit ra.

Bai bao nay trinh bay viéc khai thac loi gidi ciia mét s6 bai toan Hinh hoc hoa hinh str dung
phép thay mit phang hinh chiéu, nham muc dich: Gitp ngudi hoc thdy dwoc sw cin thiét clia
viéc dua bai todn vé truedrng hop dic biét, qua do phat trién tw duy thuat toan cling nhw tirng
buwéc rén luyén kha nang tw hoc, tw gidi quyét van dé cho nguwoi hoc.

2. Noi dung nghién ciru
2.1. Vé tw duy thudt todn

Trén thé gidi, cic cong trinh nghién ctru vé phat trién tw duy thuit toan cho ngwdi hoc, chi
yéu tap trung trong khoa hoc may tinh. Viéc nghién ctru va céng bo cac cong trinh vé tw duy,
thuat todn, tw duy thut toan rat dwgc cac nha khoa hoc quan tAm, ching han nhu: Theo mot
nghién ctru vé tw duy ctia X.L. Rubinstein thi “Tw duy d6 la sw khoi phuc trong y nghia ctia chu
thé vé khach thé véi mie @6 ddy da hon, toan dién hon so v&i cac tw liéu cam tinh xuat hién
do tac déng cta khach thé” [5].

Theo Snyder (2000) [9]: Tw duy thuat toan la thuat nglr dwoc sir dung thwong xuyén, mot
trong nhirng nang lwc quan trong nhat cé thé dat dwoc trong gido duc tin hoc.

Gerald Futschek, Julia Moschitz (1980) [8] cho rang: Hoc tw duy thuat to4n c6 thé bat dau tir
nam d4u di hoc clia tré! va co6 thé dinh hwéng vé kha nang tw duy cia tré véi cac déi twong
hitu hinh don gian. Cac tac gia dwa ra ca kich ban minh hoa.

Bén canh do, hai tic gia nay da dwa ra phwong phap phat trién tw duy thuét toan dwa trén tro

1 Learning algorithmic thinking can start in early years and must be oriented on the thinking ability
of young children with tangible objects and easy.
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choi, ngudi hoc c6 thé vira choi vira tw duy. Theo hai tac gia nay, viéc phat trién tw duy thuat
toan cho nguwdi hoc c6 thé doc lap vai viéc hoc lap trinh [6].

Veé tAm quan trong cta tw duy thuit toan, Gerald Futschek (2006) [7] cho rang: Tw duy thuét
toan dwoc thé hién boi kha nang thiét ké va hiéu cic thuat toan: Kha nang phin tich van dé
dwa ra; Kha nang xac dinh van dé chinh xac; Kha ning tim kiém cac hanh déng co ban da dé
xac dinh van dé; Kha ning xay dwng mot thuit toan chinh xac dé giai quyét van dé nhit dinh
bang cach st dung nhitng hanh déng co ban; Kha nang dé suy nghi vé tit ca cac trudomg hop
c6 thé dic biét va binh thwdong ciia van dé; Kha nang dé nang cao hiéu qua ciia mot thuit toan.
Mudn thiét ké cac thuit toan dé giai quyét dwoc vin dé, can c6 kha nang tw duy thuit toan;
Tw duy thuat todn ham chira su sdng tao 16m.

Cac nha nghién ctru Gido duc trong nwéc cling chi ro vai tro cia tw duy thudt toan trong doi
séng. Nguyén B4 Kim (2011) [3] da gi6i thiéu khai niém thudt todn (thudt gidi): “Thudt todn
dwoc hiéu nhw mot quy tdc mo td nhitng chi ddn ré rang va chinh xdc dé nguoi (hay mdy) thuc
hién mét loat cdc thao tdc nham dat dworc muc dich dé ra hay gidi mot I6p bai todn nhdt dinh.
bdy chwa phdi la dinh nghia chinh xdc ma chi la mét cdch gitp ta hinh dung khdi niém thudt
todn mét cdch truc gidc”, Quan niém nay cé tinh mé hon so véi cac tac gid nwée ngoai (Cac
tac gid nwére ngoai dinh nghia chat ché theo khoa hoc may tinh).

Bén canh d6, Nguyén B4 Kim ciing néu 1én khai niém qui tdc twa thudt gidi, ciing nhw dit van
dé veé rén luyén tw duy thudt gidi trong day hoc gidi mot s6 bai toan.

DPong nhat gitra cAc tAc gia trong va ngoai nwére, cAc nha nghién ctru déu khang dinh: Viéc phat
trién tw duy thuit toan trong nha trwong 1a rit can thiét.

Nghién ctru vé day hoc cling nhw phat trién tw duy thuét toan, da cé rat nhiéu céng trinh cia
cac tac gid nhu: Vi Quéc Chung vé boi duwdng mot sé nang luc tw duy cho hoc sinh cac 16p
cudi bac ti€u hoc; cong trinh ctia Nguyén Thai Hoe vé rén luyén tw duy cho hoc sinh qua giai
bai tAp toan, Nguyén Vin Thuan (2004) vé phat trién tw duy logic cho hoc sinh, Tran Luin vé
b6i dwdng tw duy sang tao cho hoc sinh...

Nhw vay, vai tro va tim quan trong cda thuit toan va tw duy thuat toan rat 1ém. Tuy nhién
nghién ctru khong dat van dé day hoc thuit todn ma muc dich la phat trién tw duy thuit todn
cho nguoi hoc thong qua kKhai thac 1o giai cia mot 1ép bai toan dac trung,.

2.2. Kién thirc co’ s
Trwdc hét ta nhac lai mot s6 kién thirc co ban khi thay mat phang hinh chiéu
+ Thay mat phang hinh chiéu dirng (P1)

Khi xay dung hinh biéu dién ctia diém A néu ta thay (P1) bang (P1’) L(P2), giit nguyén vi tri
ctia (P2) va A (Hinh 1a) thi hinh chiéu bang A, va do cao ctia A khong déi.

Viéc thay mat phang hinh chiéu dimg (P1) thuc hién nhw sau (Hinh 1b):
- Thay truc x (12 giao tuyén cta (P1) va (P2)) bang truc x’ (1a giao tuyén cta (P1") va (P2))

- Thay hinh chiéu dirng A; cia A bang A’y sao cho AA’y L X' va A1Ax = A’1Ax. + Thay mit phiang
hinh chiéu bang (P2).

219



Ky yéu Hoi nghi CBES2-2018
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Hinh 1a. Hinh 1b.
Néu thay (P2) bang (P2) L (P1), gitt nguyén vi tri cia (P1) va di€ém A thi hinh chiéu dirng va do
xa ciia diém A khong thay doi. (Hinh 2a)
Viéc thay mit phing hinh chiéu bang (P2) thwc hién nhw sau (Hinh 2b):
- Thay truc x bang X’ (1a giao tuyén cua (P1) va (P?)).
- Thay hinh chiéu bing A; ctia A bing A’; sao cho A1A”, L X’ va AAy = A”Ay.

XAX A
Al«‘/ /
e

X o

Hinh 2a. Hinh 2b.

Tuy dic thi bai toAn ma ngudi hoc c6 thé chon thay mit phang hinh chiéu dirng hoic hinh
chiéu bang. V&i mot s6 bai todn phitc tap, ¢d thé thay lién ti€p cAc mat phang hinh chiéu dé
dat dwoc muc tiéu. Viéc chon thay mit phang hinh chiéu méi thé nao tuy theo yéu ciu cta
bai todn nham dwa mot ddi twong (diém-dwong thang-mat phang) & vi tri téng quat vé vi tri
mong mudn. Thay mot madt phang hinh chiéu twong dwong chon mét truc hinh chiéu méi
thich hop. Cac kha niang cia phép thay mit phang hinh chiéu la:

Phép thay mat phang hinh chiéu ding:
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- Puong thang thuong t thanh dwong mit (chon x'//t2)
- Pudng bang b thanh dudng thang chiéu dirng (chon x' L by)

- Mt phang thudng thanh mat phang chiéu dirng (x'L bz, trong d6 b 1a dwong bang clia mat
phang da cho)

- Mt phang chiéu bang thanh mat phang mit (x'// Q2)

Phép thay mat phing hinh chiéu bang:

- Pudng thang thudng t thanh dwong bang (chon X’/ /t1)

- Puwong mit m thanh dudng thing chiéu bang (chon X' L my)

- Mt phang thwong thanh mit phang chiéu bang (x' L my, trong d6 m 1a dwdng mit clia mat
phéng di cho)

- Mt phang chiéu dirng thanh mit phang bang (x'// Q1).
2.3. Khai thdc thudt todn qua Iép cdc bai todn téng hop vé lwgng

Vi du 1. Cho doan thing MN va hinh chiéu bang ctia diém A. V& hinh chiéu dirng cia A biét
rang khoang cach (A, MN) bang d cho trwéc (hinh 3).

Hinh 3.

Phuong phap giai thong thwong: Day la bai toan dang tong hop cac bai todn vé vi tri va vé
lwgng. Cach gidi thong dung nhit 1a im do 1om that d’ ctia doan BH bang “phwong phap tam
giac”, trong d6 B 1a mot diém bat ky c6 hinh chiéu bang B trung véi hinh chiéu bang A, ctia
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A, con H la chan dwong vudng géc vai MN ké tir B. So sanh khoang cach d véi khoang cach d’
sé suy ra dwoc hinh chiéu ding A; cia A.

Phuwong phap giai nay doi hdi ngudi hoc ndm chic ly thuyét cac bai toan vé lwong, dong thoi
van dung linh hoat c4c céng thirc tim do 16m that clia doan thang, hinh vé phai chuin xac. Néu
khéng sé gay nhiéu kho khin trong cach 1ap ludn va giai quyét van de.

Phuwong phap thay mat phang hinh chiéu: Ta thiy khoang cach d tir A dén MN sé 1a d6 16n
that néu MN 1a dwong thang chiéu, khi d6 moi doan thang vudng goc vai MN sé co hinh chiéu
bang hay hinh chiéu dirng thé hién do 1on that. Vi MN bat ky nén phai thay lién ti€p hai mit
phéng hinh chiéu: Thay P; d€ MN thanh dwong mat va thay P, d€ MN thanh dwong chiéu
bang. Khoang cach (A, MN) = d = A’;H’; nén A’; phai nam trén dudng tron tim M’z, ban kinh
d. Ngoai ra, trong phép thay P, d0 xa cla diém A dugc bdo toan (A2Ax = A'2Ayx). Vay A’z 1a giao
clia duwdng thang song song cach x” mot doan bang A;Ay véi dwong tron ndi trén. A’y 1a giao
clia dwomg déng qua A’z vudng goc x” va dudng déng qua Az vudng goc véi X'. A; ndm trén
dwong dong A; vuong géc véi x va cd A1Ax = A’1Ax.

Néu d > A;A, bai todn ¢6 2 nghiém; d = A;Ay. ¢6 01 nghiém, d < A2Ay: v nghiém.

Vi du 2. Tim giao tuyén clia mit phang R (v1R, v2R) v&i mit cu. Xét thdy khuat clia giao tuyén
va cla mit cau.

Cach 1 (Hinh 4):

Hinh 4.

- Thay mat phiang hinh chiéu bang P, dé R tré thanh mat phang chiéu bang va tim hinh chiéu
diirng ctia giao tuyén (c) = R cau.

- Thay mat phang hinh chiéu dirng P 1 d€ R tré thanh mat phang chiéu dirng va tim hinh chiéu
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bang cua giao tuyén (c) = R M cau.
Céch 2 (Hinh 5):

- Tim tAm H ctia dwdng tron giao tuyén (c) = R M cAu: vé qua tAm O clia ciu dwong thangd N
R (dung mat phang phu tre chiéu dirng T)

- Hinh chiéu bang cua (c) 1a mot elip c6 truc 16n AB nam trén mot dwong bang, truc nhé CD
nam trén dwdng doc nhat cia R so véi Po. DE tim AB diing mét phang phu trg B, vé cac giao
tuyén phua =B ciu;i=B N Rvatim cic giao difm A,B=ina.

Pé tim CD, vé qua H dudmg PQ dbc nhit so véi P, ciia mat phang R(P2Q: L v2R) roi dung
“phwong phap tam gidc vudng” dit trén PQ cac doan thang HC = HD = HA. Xac dinh c4c diém
gi6i han thiy khuit (E, F) nho mét phang phu tror1a mat phng bang Cqua O: dac6v=CnR
tasé dwocE,F=bnw.

- Hinh chiéu ding (c) 1a elip c6 truc 16m I] nam trén dwong mét véi Hilh =HiJq = H2A,, truc nho
KL ndm trén dwong déc nhit ciia R so véi P1 12 uv (ding “phwong phép tam giac vudng” dé
dat trén uv HK = HL = HA). Tim c4c diém gi¢i han thay khuat (M, N) nho mat phang méit phu
tro M: dabiétk=M N cau, timm =M N R, sé dwocM,N=mnNk.

Hinh 5

Vi du 3. V& giao tuyén va xac dinh do 1én cia giao tuyén ctia mat phang Q va hinh chép (con
goi 1a hinh thap) S.ABC trong cac trweong hop sau:

a-QLP;
b-QLP;
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Xét thiy khuat ctia giao tuyén va ctia hinh chép.

Giai:

a- (Q) chié’u dl'l’llg: Cac giao dlém M1 = A1C1 M Q1; N1 = A1B1ﬂ Q1; P1 = S1B1 M Q1 va R1 = S1C1
M Q1 theo thi tw 12 hinh chiéu dirng cia cac giao diém ctia Ac, AB, Sb va SC véi mét phang Q.

T M1 — M; € ACy; tir Ny — N2 € AzB2; Tir Ri — R € S2C,. Riéng canh SB la dwong canh nén
ta gan P vao dwong bang PI//BC cta mit (SBC) cta hinh chép: P11y // B1Cy, tir 1 = I; € S2C2
— [P, // B2Ca.

- Cac doan PB, RC, MC, CB, BN nam dwéi Q nén khuAt trén hinh chiéu bang.

-DE& tim d6 1ém cua giao tuyén ta thay mat phang hinh chiéu bang P, sao cho Q tré thanh mat
phang bang, mudn vay taldy x’ // Q1.

b- (Q) 1a mit phang chiéu bang:

Hinh 6. Hinh 7.

- Giao diém K=SB N Qco6 Kz =SB Qy tir Kz — Ky € S1Bs.
- Giao diém L=SC N Q c6Lz=S5C2M Qz; tr Lz — L1 € $1C1.

- Giao diém1=AB N Q cd I = A;B2 M Qz; d€ tim I; ta gan I vao duwdng thang IM // SA: .M, //
SzAz; M, > M; e SlB1; M; — M1y // S1A1.

- Giao diém ] = AC N Q ¢6 J2 = A2C2 M Qz; d€ tim |4 ta gén ] vao dudng thang N // SA: |:N2 //
SzAz; N,—>N; € S1C1; Ni— N1]1 // S1A1.

- D& tim d6 16m cta giao tuyén ta thay mat phang hinh chiéu dimg P; sao cho Q tré thanh mit
phang mat véi truc x’ // Qi

- C4c doan thang KB, LG, IB, JC ndm & sau (Q) nén khuAt trén hinh chiéu ding.
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Chu y: C6 thé tim I] bang cach kéo dai canh SA va tim giao diém R = SA~ Q. Khi d6 1 = KR N
ABva]=LRNAC

3.Kétluin

Qua viéc phan tich, khai thac viéc st dung phép thay mat phang hinh chiéu dé dwa mot bai
toan trong tredng hop tong quat vé tredng hop dic biét, ta nhan dwoc loi gidi hay véi két
qua dep d&, gan giii v&i nguoi hoc trong cach tw duy ciing nhw goc nhin cho cc bai toan, qua
dé6 giup nguoi hoc ¢6 co hoi thuin loi tim hiéu va phat trién tw duy thuit toan déi véi cac
dang bai toan lién quan.

Nhw vy mét bai toan thdng thwong déu cé thé giai quyét theo hai phwong phap: phwong
phap truyén théng va phwong phap bién d6i hinh chiéu. Phwong phap truyén théng “cé dién”
khong dwa cac d6i twong cta bai todn veé vi tri dic biét, phwong phap nay doi hoi nAm chic
kién thirc co ban, cé sw phan tich, 1ap luin chat ché. Yéu cau nay la khé doi véi cac sinh vién
mai tiép cdn mon hoc. Cac phwong phap bién d6i hinh chiéu, trong d6 thong dung nhat 1a
phép thay mat phang hinh chiéu dwoc trinh bay trén day tim cach dwa cac ddi twong bai toan
& vi tri téng quat vé vi tri thuan loi, dé dang cho cach nhin nhan va giai quyét van dé. Mat
khac, nhw chiing t6i da néu & phan trén, mot loat cac kha ning cua tirng phép thay mit phing
hinh chiéu da dwoc hé théng lai, gitp cho ngwoi doc c6 thé dé dang lwa chon va dwa ra quy
trinh cu thé gid quyét 16p cic bai toan vé lwong tong hop.

Tai liéu tham Khao

1. Nguyén Quang Cu, Nguyén Manh Diing (2004), Hwéng dan gidi bai todn hinh hoc hoa
hinh, NXB Xay dung.

2. Nguyén Dinh Dién, D6 Manh M6n (2006), Hinh hoc hoa hinh - Tdp 1, NXB Gido Duc.
Nguyén B4 Kim (2011), Phuong phdp day hoc mén Todn, NXB DHSP, Ha Noi.

4. Nguyén B4 Kim (2015), Phuong phdp day hoc mén Todn (Tdi bdn lan thit 7), NXB DHSP,
Ha Noi.

5. Davwdov V.V. (2000), Cdc dang khdi qudt héa trong day hoc, NXB DPai hoc Qudc gia Ha
Noi.

6. Gerald Futschek and Julia Moschitz (2011), Learning Algorithmic Thinking with Tangible
Objects Eases Transition to Computer Programming, Conference on Informatics in

Schools: Situation, Evolution and Perspectives, ISSEP 2011, Bratislava, Slovakia,
October 26-29, 2011. Proceedings.

7. Gerald Futschek (2006), Algorithmic Thinking: The Key for Understanding Computer
Science, Vienna University of Technology Institute of Software Technology and
Interactive Systems Favoritenstrasse 9, 1040 Vienna, Austria.

8. Gerald Futschek, Julia Moschitz (1980), Learning Algorithmic Thinking with Tangible
Objects Eases Transition to Computer Programmin, ISSEP'11 Proceedings of the 5th
international conference on Informatics in Schools: situation, Evolution and
Perspectives, Pages 155-164.

9. Snyder (2000), Computer Scientist Says all Students Should Learn to Think
'Algorithmically’, The Chronicle of Higher Education.

225



Ky yéu Hoi nghi CBES2-2018

Ky yéu Hoi nghi

lan thir hai

Mot s6 phwong thirc dich ciu c6 ménh dé quan hé
trong tai liéu tiéng Anh chuyén nganh Pia chat thiy van
Nguyén Thi Ctc*, Nguyén Thi Thao

Khoa Khoa hoc co bdn, Trwong Pai hoc M6 - Dia chdt;

* Email: hoangcucbk50@mail.com

TOM TAT

Trén co s& nghién ctru cdc phwong thikc dich thudt ctia Delisle, Vinay va Darbelnet ciing nhw
cdc tai liéu dia chdt thiy vdn bdng tiéng Anh va tiéng Viét, bai bdo dwa ra cdc phwong thirc
dich phtt hop dé dich cdu c6 ménh dé quan hé trong tai liéu tiéng Anh chuyén nganh dia chdt
thily van sang tiéng Viét. Cé ba phwong thirc dich thudt thich hop la dich chuyén doi tir loai
(transposition), dich bt tir vung (omission) va dich thém tir vieng (addition). Phwrong thirc
dich chuyén doi tir loai str dung tir n6i ma véi sw thay doi tw dong vé thir tw ttr trong ménh dé
quan hé, khién cdc y ctuia cdu dwoc lién két mot cach mwot ma, mach lac va ddm bdo méi quan
hé y nghia giita ménh dé quan hé va cdc phdn con lai ctia cdu. Ddc biét, tir n6i ma thwdong xudt
hién khi danh tir ctia ménh dé chinh dién dat thoi gian hay noi chén véi cdc trang tir quan hé
when va where. Véi phwong thive dich bt ttr vieng, cdc dai tir quan hé déng vai tro chu ngiv
ctia ddng tir trong ménh dé quan hé which va that sé dwoc bé di trong vdn bdn dich ma khéng
dnh huéng dén y nghia cia cdu; theo d6, vin bdn dich sé ngdn gon, bét dai dong va ddm bdo
dwoc d chinh xdc, khtic chiét va tinh mach lac ctia vdn bdn chuyén nganh. Phwong thirc dich
thém tir vung lai ddc biét phu hop véi cdc cdu dai, phite tap, chtva nhiéu théng tin. Khi do, dé
trdnh sw téi nghia cho bdn dich, cdc cdu dai sé duworc tdch thanh cdc cdu hodc ménh dé ngdn
khi dich tir tiéng Anh sang tiéng Viét.

Tiwr khda: Ménh dé quan hé; Tiéng Anh chuyén nganh Bia chat thiy vin; Dich chuyén doi tir
loai; Dich bét tir veng; Dich thém tir vung.

1. Gidi thiéu

Ngay nay, viéc day va hoc cac mon tiéng Anh chuyén nganh da chirng to vai tro to 16m cla
minh trong viéc gitip gidng vién va sinh vién ti€p cin v4i nhirng kién thirc chuyén nganh méi.
Tuy vay, viéc dich chinh x4c cac tai liéu chuyén nganh bang tiéng Anh sang tiéng Viétlai khong
hé dé dang. Dic biét, viéc dich cAu cé chira ménh dé quan hé trong cac ti liéu tiéng Anh
chuyén nganh sang tiéng Viét da giy ra rit nhiéu khé khin. Qua qua trinh nghién ctiru cac
phwong thirc dich thuit cta Delisle, Vinay va Darbelnet va khao sat cac tai liéu dia chit thuy
van bang tiéng Anh va tiéng Viét, bai bao dwa ra cic phwong thirc dich thich hop va hiru ich
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dé dich ciu c6 chira ménh dé quan hé trong tai liéu tiéng Anh chuyén nganh dia chit thiy vin
sang tiéng Viét.

Vé co ban, dich thuit1a mot qua trinh chuyén nghia tir ngdén ngir géc (NNG) (source language)
sang ngon ngitr dich (NND) (target language). D€ thuc hién qua trinh nay, ngwdi dich can c6
phwong phap dich (translation method) hay phwong thirc dich (translation procedure) nhit
dinh [1, 2]. Theo Newmark, phwong phap dich lién quan dén toan van ban dich con phwong
thirc dich dwgc dung cho cac cau va cac don vi ngoén ngit nhé hon cau [1].

Vinay va Darbelnet phin biét phwong phéap dich thanh hai loai chinh la dich truc tiép (direct
translation) va dich gian tiép hay dich xién (indirect/oblique translation). Phwong phap dich
truc tiép bao gdom phwong thirc dich vay mwon (borrowing), dich sao phéng (calque) va dich
nguyén van (literal) [3]. Trong phwong phap dich gian tiép, c6 phwong thirc dich chuyén déi
tir loai (transposition), dich bién d6i hinh thai (modulation), dich twong dwong (equivalence)
va dich thoat (adaptation) [3]. Ngoai ra, Delisle liét ké thém bén phwong thirc dich gian tiép
1a dich thém tir vung (addition), dich béi tir vng (omission), dich dién giai (paraphrase) va
dich ngit canh (discursive creation) [4]. D€ phuc vu cho muc dich nghién ctru, ba phwong thirc
dich chuyén déi tir loai, dich thém tir vieng va dich bt tir vung sé dwoc phan tich rd trong
phan dwéi day.

Dich chuyén déi tir loai (transposition) 1a phwong thirc dich chuyén vé ngir phap hay tir loai
tr NNG sang NND. Vinay va Darbelnet phan loai phwong thitc nay thanh hai nhém nhé:
chuyén déi tir loai bat budc (tirc 1a chi c6 mot lwa chon duy nhit) va chuyén dai tir loai khong
bat budc (nghiala c6 thé lwa chon ciu triic dwgc wa thich hon & NND) [3]. Newmark cho rang
chuyén dai tir loai chi lién quan dén ngir phap, bao gdm: chuyén doi tir s6 it sang s6 nhiéu,
chuyén d6i bat budc khi mot ciu tric dic biét trong NNG khong ton tai trong NND, chuyén
doi tir cum dong tir sang cum danh tir va ngworc lai ... [5]. Vi du, dung phwong thirc nay, cum
twr “a beautiful girl” sé dwgc dich 12 “mét c6 gdi dep” véi sw thay ddi tw dong vé thir tu tir trong
cum danh tir trong tiéng Anh sang tiéng Viét.

Dich b6t tir vieng (omission) c6 thé hiéu 1a sy du thira ciia mot s6 hinh thire ngir phap nhit
dinh trong NNG ma ngwoi dich budc phai bé di khong dich sang NND. Nida cho rang nguoi
dich can phai dich bt tir vung khi cin tranh sw lap tir khdng cén thiét, khi cum tir cn dich
da c6 sw tham chiéu ré rang, hay khi thanh phan can dich la lién tir va trang tir khong can
thiét [6]. Vi du, cum tir “the car that I bought last year” sé twong dwong v&i cum tir “chiéc xe
téi mua ndm ngodi” khi dai tir quan hé trong NNG dwoc dich bang phwong thirc dich bot tir
vung.

Dich thém tir vung (addition) 1a mot hinh thic bién déi vé mét ngtr phap s dung thém tir
dé ban dich thém ro rang, dé hiéu, do tiéu chi ngdn ngir khac nhau ctia NNG va NND. Nida dé
cip mét s6 tinh huodng budc nguoi dich phai dich thém tir veng, d6 1a khi can 1am rd nhirng
cum ttr tinh lworc (elliptic expression), tranh sy da nghia (ambiguity) trong NND, khi can bién
doi tir loai (grammatical category), hay can lam rd cac yéu t6 ngdm 4n hay cin b6 sung thém
caclién ttr (connector) [6]. Vi duy, hai cum ttr tinh lwoc “the Beanie Babies” and “eBay” s€ dwgc
dich bang phwong thirc dich thém tir vung thanh “nhitrng mén do choi Beanie Babie” va “trang
mang ddu gid truc tuyén eBay”.

Delisle cho rang phwong thuc dich bat tir vieng 1a sw suc tich (concision) con dich thém tir
vung la 16i néi quanh co (periphrasis) khong thé ly giai dwoc (unjustified) va coi hai phwong
thich dich nay la nhitng 16i dich thuat (translation errors) [4]. Cling theo Denisle , néu dich
thém tir vieng 1a thém nhirng thong tin hay yéu t6 phong cach phi ly vén khéng c6 trong NNG
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vao trong NND thi dich bt tir ving lai 13 sw nén lai (suppression) nhirng yéu t6 ¢ trong NNG
dé n6 khong con xuat hién trong NND [4].

Ménh dé quan hé (relative clause) la mot thanh phan cda ciu dung dé giai thich rd hon vé
danh tir dirng truedc, thwong dung dé két hop hai ciu don thanh mot cau phirc bao gom it
nhat hai ménh dé tré nén [7, 8]. Viéc dich cAu c6 ménh dé quan hé khong hé dé dang do ciu
tric phirc tap ctia cdu. Theo Newmark, ciu c6 chira ménh dé quan hé 1a mot trong nhirng dac
trung rt tiéu biéu cua tai liéu chuyén nganh [1, 5]. Trong phin tiép theo, ciu c6 chira ménh
dé quan hé sé dwoc khao sat va nghién ciru trong trong tai liéu tiéng Anh chuyén nganh dia
chit thiy van dé tim ra cac phwong thirc dich thuit phi hop nhat.

2. Phwong phap nghién ciru

Phwong phap nghién ctru dinh tinh dwgc ap dung d€ quan sat va phin tich cac ciu cé chiva
ménh dé quan hé tiéng Anh va cu tiéng Viét twong dwong trong tai liéu tiéng Anh chuyén
nganh dia chat thiy van. Dit liéu nghién ctiru dworc trich tir cuén sach tiéng Anh chuyén nganh
dia chit thuy van - Applied Hydrogeology cua tac gia C.W. Fetter [9] va ban dich Dia chdt
thity van ivng dung (tp 1 va tip 2) cia cac dich gia Nguyén Uyén, Pham Thanh Hién va
Pham Hitu S§ [10]. Qua d6, wu nhwoc diém ctia cac phwong thive dich thuat dwoc ap dung dé
dich cac cau cé chira ménh dé quan hé trong tai liéu tiéng Anh chuyén nganh dia chat thiy
vin sé dwoc xem xét va danh gid dé tim ra phwong thiec dich phu hop va hiru ich nhit.

3. Két qua nghién ciru
3.1. Ménh dé quan hé trong tai liéu tiéng Anh chuyén nganh dia chdt thiy vdan

Két qua nghién ctiru cho thiy, trong cac tai liéu tiéng Anh chuyén nganh dia chit thdy van
dwoc nghién ciru, ménh dé quan hé (MPQH) dwoc str dung véi tin suit cao véi hai chire ndng
truyén théng twong &ng véi hai loai ménh dé la MDQH gidi han (defining relative clause) va
MDQH khong gi¢i han (non-defining relative clause). Néu MPQH gidi han xac dinh va lam rd
nghia cho danh tir dirng truede, thi€u MPQH gidi han, ciu sé khong di nghia thi MPQH khéng
gi¢i han chi cung cip thém théng tin vé mot danh tir da dworc xac dinh ro.

Khac véi tiéng Anh, khai niém vé MPQH va dai tir quan hé khéng cé trong tiéng Viét; vi 1€ do,
dé x6a nhoa sw khac biét giira hai ngdn ngit hay noi cach khac la d€ dén bu cho viéc khong
thé tim twong dwong dich thuét (translation equivalence) cia MPQH trong tiéng Viét, dich
gia thwong st dung cac tir nhw & no'i ma, ngay ma, & dady, tai day, khi véi vai tro la cac tir
ndi két hop véi cum dong tir ciing cac yéu té khac (néu c6) dé dich MPQH tir tiéng Anh sang
tiéng Viét. Thuc té€ da chirtng minh rang viéc sir dung tir ndi ma trong khi dich cac ciu chira
MDQH trong tai liéu tiéng Anh chuyén nganh dia chit thiy van da giap sw lién két cia MPQH
véi cAc ménh dé con lai ctia cAu thém mach lac va chit ché.

Cu thé, két qua nghién ctru da tim ra ba phwong thic dich thuit chinh dwoc ap dung khi dich
ciu c6 chira ménh dé quan hé trong van ban tiéng Anh chuyén nganh dia chit thiy vin sang
tiéng Viét, d6 1a phwong thirc dich chuyén doi tir loai (transposition), dich bét tir vung
(omission) va dich thém tr vung (addition).

3.2. Dich cdu c6 ménh dé quan hé bdng phwong thirc dich chuyén doéi tir logi
(transposition)

V&i phwong thire dich chuyén doi tir loai (transposition), trong ciu sé c6 sw thay doi tw dong
veé thi tw tlr trong cum danh tir trong tiéng Anh sang tiéng Viét véi sw tre gitip cia tir ndi ma.
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Do dai tir quan hé bd nghia cho danh tir dirng ngay trwedc né va chiu anh hwdng cta vai tro
cda danh tir d6 trong cau (chu ngit hay tan ngtr cia dong tir trong cau), viéc dich dai tir quan
hé c6 anh hwdng 1én dén viéc dich ca ciu. Pic biét, néu danh tir cia ménh dé chinh dong vai
tro la tin ngir ctia dong tir trong ménh dé quan hé thi tir ndi ma sé duwoc dung dé tao lién két
trong cau dwoc dich. Hay cung xem xét cac vi du sau day:

The start of the baseflow recession was considered to be the day when the annual discharge
dropped below 3500 ft3/s.

Thoi diém bt dAu cla sy suy gidm dong co s& 1a ngdy ma lwong mwa hang ndm gidm xuéng
dudi ft3/s.

Wells in tectonic valleys should be located where the aquifer material is coarse, the depth to
water is not great, and a source of recharge water is available.

Cac giéng khai thac trong nhitng thung liing kién tao phai dwgc dit & nhirng noi ma vat liéu
chira nwéc 1 hat tho, dd sdu murc nwéc ngam khong 16m va ngudn bs sung nuwée da co san.

Tir cac vi du trén, ta thay tir n6i ma dwoc duing trong phin ciu gidi thich, theo sau n6 la ménh
dé quan hé di kém danh tir ma ménh dé d6 bo nghia. St dung tir ndi ma khién sv lién két
gitra cac y ctia ciu thém muwot ma va ddm bao méi quan hé y nghia giita ménh dé quan hé va
cac phan con lai ctia cau.

Tuy nhién, qua phan tich nhiéu vi du ctia cdu cé chira MPQH trong tai liéu dia chit thiy vian
tiéng Anh va tiéng Viét, két qua cho thiy tir n6i ma thwong xuat hién khi danh tir cia ménh
dé chinh dién dat thoi gian hay dia diém dién ra sw kién trong ménh dé chinh, va khi ménh
dé quan hé bit dau v&i cic trang tir quan hé when va where. Khi d6, tir ndi ma sé di sau cac
tir nhw & nhitng noi, trong nhirng thang va déng vai tro 1a lién tir thay thé cho cac trang tir
quan hé when va where khién cAu thém mach lac va ré rang hon.

3.3. Dich cdu c6 ménh dé quan hé bang phwong thirc dich bét tir ving (omission)

Qua qua trinh phan tich cac cAu chira MPQH trich tir van ban tiéng Anh chuyén nganh dia
chat thily van dwoc nghién ciru, két qua chi ra rang c6 thé bo tir ndi ma trong van ban dich
giong nhw cach cac dai tir quan hé dworc bo di trong van ban tiéng Anh. Khi d6, phwong thirc
dich thut pho bién dwoc ap dung la phwong thirc dich b6t tir veng (emission). Hién twong
nay dic biét dung véi ménh dé quan hé bat dau véi cac dai tir quan hé that va which nhw
trong vi du sau day:

Research has shown that the manner in which pirecipitation is measured can affect the
amount of evaporation that is calculated at an evaporation station.

Cac nghién ctru cho thiy rang cach do lwong mua c6 anh hwéng dén lwong bdc hoi tinh dwoc
tir mot tram bdc hoi.

Vi du trén cho thdy rang c6 thé dai tir quan hé which va that dong vai tro rit quan trong trong
ciu tiéng Anh vi chiing dirng trirdrc dong tir va déng vai tro la chi ngit cia ménh dé quan hé
nhung ching s& khong con quan trong va cé thé dwoc bé di khi cAu dé dwoc dich bang
phwong thirc dich bt tir veng sang tiéng Viét. Du tir ndi ma dwoc 4n di trong ngdn ngir dich
nhung ngudi doc van dé dang hiéu dwoc nghia clia cAu. Co thé thay, khi khong c6 tir néi ma,
c6 vé nhu van ban tiéng Viét sé thém phan c¢d dong, bét dai dong va phire tap hon. Theo do6,
tinh chinh x4c cia vin ban ky thuit cling nhw tinh stc tich va sy lién két ctia ban dich ciing
dwoc ddm bao.
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Phwong thirc dich bét tir vieng con ddc phu hop khi dich cac cum tir xuét hién trong phén chu
giai hay chu thich cho cac hinh dnh xuit hién trong tai liéu dwoc nghién ctiru. D€ dich nhirng
phén chu thich nay sang tiéng Viét, dich gia thwong bo di tit ca cac phwong tién lién két dé
dwa ra nhirng 101 giai thich chinh x4c ma ngan gon nhw trong vi du sau:

A. Cross section of a gaining stream, which is typical of humid regions, where ground water
recharges streams.

A. Mt cat ngang mot dong chdy nhan nwéc dién hinh cho cac viing &m - nwéc ngdm dé vao
dong chay.

B. Cross section of a losing stream, which is typical of arid regions, where streams can
recharge ground water.

B. Mit cat ngang mdt dong chay mat nwéc dién hinh cho cac ving khé han - nwéc tir dong
chay d6 vao nwédc ngam.

Nhuw viy, cac dai tir quan hé (which, that) trong phan dau ctia cic cum tir tiéng Anh da dworc
dich thanh c6ng sang tiéng Viét bang phwong thirc dich bt tir loai. Tuy nhién, cAn chi y rang
khi trang tir quan hé where xuit hién trong ciu thi dich bét tir vung lai khong phu hop vi
phuong thirc dich nay sé khién nguoi doc béi rdi vé y nghia clia cau. Hay xem xét cac ciu c6
chira trang tir quan hé where duéi day:

However, there may not be any surface streams near areas where wells are needed.
Tuy nhién, & gan nhirng vung can dén giéng lai c6 thé khong c6 dong chay mat nao.

At one time, considerable ground-waer outflow occurred from the Bunker Hill Basin in the
area where the Santa Ana River crosses the San Jacinto Fault Zone (Colton Narrows).

Mot thod, da c6 mot dong nwde dang ké chay ra tir lwu viee Bunker Hill & novi s6ng Santa Ana
cit qua déi dirt gay San Jacinto (Colton Narrows).

Néu ta ap dung phwong thirc dich bét tir vung, ban dich sé khong con nhitng tir nhw & gdn
nhi¥ng viing va & no’i séng, khi d6, y nghia ctia ciu sé that kho hiéu déi véi ngudi doc. Do do,
ngudi dich chi nén 4p dung phwong thirc ndy dé dich cAu c6 ménh dé quan hé bat dau véi cac
dai ttr quan hé which va that.

3.4. Dich cAu c6 ménh dé quan hé bang phwong thitc dich thém tir veng (addition)

DPang chi y 1a trong tai liéu tiéng Anh chuyén nganh dia chit thiy van cé rat nhiéu ciu chira
ménh dé quan hé dai, phirc tap va chira lwong théng tin 16n. Rat kh6 dé dich nhirng ciu trén
va néu c6 dich ma khong thay ddi ciu tric cta ciu thi ¢ thé san pham sé 1a nhitng ciu dich
dai dong va t6i nghia. K&t qua nghién ctru cho thay trong hau hét cac trwong hop nhu viy,
dich gia s& chia nhé cac cAu nay thanh cic cAu don ngén hay thanh cdc ménh dé ctia mot cau
dé dich bang phwong thitc dich thém tir vung (addition). Theo d6, tuy lién két giira cac cac
ménh dé trong NND sé khong con chit ché nhw trong NNG nhwng sy phan chia nay lai khong
lam dnh hwéng dén y nghia cia ciu. Phwong thirc dich nay thwong ap dung khi dich cac ménh
dé quan hé khong gi¢i han dic biét 1a ménh dé quan hé bat dau bang dai tir quan hé which
nhuw trong ciu sau day:

Water that infiltrates into the soil on a slope can move downslope as lateral unsaturated flow
in the soil zone, called through flow.

Nwéc thim vao dit & mai doc co thé chdy xudi déc nhw thé dong chdy & bén khong bio hoa
& trong déi dat. Co ngwai goi dé 1a dong chay xuyén (through flow).
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At any given temperature, air can hold a maximum amount of moisture, called the
saturation humidity, which is directly proportional to the temperature of the air.

O’ bat ki nhiét dd nao khong khi ciing c6 thé chira mdt lwong cwc dai hoi nwéc, d6 1a d6 Am
khéng khi. N6 tj 1 thuan véi nhiét d6 khong khi.

Trong cac vi du trén, ménh dé quan hé dwoc rut gon thanh “called through flow” va “called
the saturation humidity”, nhung ménh dé quan hé dang day du c6 thé dwoc khoi phuc mét
cach dé dang thanh “which is called through flow” va “which is called the saturation humidity”.
Ap dung phwong thitc dich thém tir ving, dich gia sé chia nhé nhiing cau phitc dai dong nay
thanh hai hoic ba cAu ngan dé dich sang ti€ng Viét gitp tranh dwoc sw mo ho vé nghia hay
sw téi nghia trong van ban dich.

Bén canh d6, dong vi ngir (apposition) - hién twong hai ngir danh tir ding lién tiép nhau, ca
hai lién quan dén cting mét sw viéc, nhwng cho thong tin khac nhau vé né, khi dé, ngir danh
ttr thi hai dworc coi la dong vi cia ngit danh tir thir nhit [9, 10] - cling dwoc ap dung khi dich
cau c6 chira MPQH trong tai liéu dwoc nghién ctiru. Cling c6 thé coi dong vi ngir 1a bién dang
cta phwong thirc dich bién déi tir loai (transposition) va dich thém tir ving (addition) dé dich
ménh dé quan hé dic biét khi khéng thé st dung cac phwong tién lién két nhw ¢ noi ma,
ngay ma, & ddy, tai ddy, khi va khi dai ttr quan hé dong vao tro 1a cht ngir cia ménh dé quan
hé khong giéi han béi khi d6 dai tir quan hé dwoc xac dinh qua nghia cia danh tir ma MBQH
b6 nghia bit ké danh tir 6 dong vai tro gi trong ménh dé chinh trwdc dé. Hay cing xem xét
cac vi du sau day:

In ground-water hydrology, we utile the concept of a ground-water basin, which is the
subsurface volume through which ground water flows toward a specific discharge zone.

Trong thiy van nwéc ngim, ta c6 khai niém leu vec nwde ngdm - dé 1a mot thé tich ngim
dwéi mat dit qua dé cac mach nwéc ngdm chay vé mot viing thoat riéng biét.

Lusczynski (1961) introduced the concept of point-water head, which is the water level in a
well filled with water coming from a point in an aquifer and which is just enough to balance
the pressure in the aquifer at that point.

Lusczynski (1961) dwa ra khai niém cot nwéc - diém (point - water head), né 1a muc nuwéc
trong giéng chira day nwdc téi tir mot diém trong tAng chira nwde va du can bang véi ting ap
suit trong ting chira nuwérc tai diém nay.

C6 thé thdy rang dong vi ngitr c6 thé dwoc thé hién bang mot d4u ndi (-) hay bang cac tir ndi
nhu dé la, tirc Ia, né la hoic bang ca hai hinh thikc trén d€ phan biét ménh dé chinh va ménh
dé quan hé trong vin ban dich. K&t qua phan tich chi ra rang du dong vi ngir khéng xuit hién
nhiéu trong tai liéu tiéng Anh chuyén nganh dia chit thiy van nhung cé thé thay day ciing la
mot phwong thirc dich kha hiéu qua vi phwong thirc nay gép phan ddm bao tinh chi tiét va
chinh xac ctia van ban dich.

4, Kétluan

Qua viéc nghién ctru cac phwong thirc dich thuét dwoc dé xuit béi Delisle, Vinay va Darbelnet
cling nhu céc tai liéu dia chat thiy van bang tiéng Anh va tai liéu tiéng Viét twong dwong, bai
bo dwa ra ba phwong thirc dich phu hgp dé dich ciu c6 ménh dé quan hé trong tai liéu tiéng
Anh chuyén nganh dia chit thdy vin sang tiéng Viét. D6 la phwong thich dich chuyén doi tir
loai (transposition), dich bét tir vung (omission) va dich thém tir vung (addition). Phwong
thirc dich chuyén doi tir loai stt dung tir néi ma véi sw thay doéi tw dong vé thir tw tir trong
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ménh dé quan hé, khién cac y ctia ciu dwoc lién két mot cach mwot ma, mach lac va dam bao
moi quan hé y nghia gitra ménh dé quan hé va cac phan con lai cia ciu. Dic biét, tir ndi ma
thuwdng xudt hién khi danh tir cia ménh dé chinh dién dat thoi gian hay noi chdn va ménh dé
quan hé bat dau bang cac trang tlir quan hé when va where. Vi phwong thire dich bot tir vang,
cac dai tir quan hé déng vai tro cht ngit ctia dong tir trong ménh dé quan hé which va that sé
dwoc b di trong van ban dich ma khong anh hwéng dén y nghia cia ciu; theo d6, van ban
dich sé& ngan gon, b4t dai dong, ddng thoi, ddm bao dwoc dd chinh xac, khic chiét va tinh
mach lac ctia van ban chuyén nganh. Phwong thirc dich thém tir vung lai dac biét phu hop véi
cac ciu dai, phirc tap, chira nhiéu thong tin. Khi d6, dé tranh sy t6i nghia cho ban dich, cac cau
dai sé dwoc tach thanh cic cAu hodc ménh dé ngan khi dich tir ti€ng Anh sang tiéng Viét.
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TOM TAT

Day hoc tich hop la mét quan diém day hoc nhdm hinh thanh va phdt trién & hoc sinh nhiing
ndng lwc cdn thiét trong dé cé ndng lwe vdn dung kién thirc dé gidi quyét cé hiéu qud cdc tinh
huéng thuc tién. Thong qua day hoc tich hop, hoc sinh cd thé van dung kién thirc dé gidi quyét
cdc bai tdp hang ngay, ddt co s& nén mong cho qud trinh hoc tdp tiép theo; cao hon la c6 thé
vdn dung dé€ gidi quyét nhitng tinh huéng cé y nghia trong cudc séng hang ngay.

Tiwr Khéa: So d6 khoi; Tich hop; Hinh hoc hoa hinh.

1. Gi¢i thiéu

Ngay nay, véi sw phat trién nhw vii bio ctia khoa hoc, ki thuét va cong nghé, tri thirc ctia loai
nguwoi dang gia tang nhanh chéng. Khong nhirng thong tin ngay cang nhiéu ma véi sw phat
trién cuia cac phwong tién cong nghé thong tin, ngy cang c6 nhiéu co hdi d€ moi nguoi dé
dang tiép cin cac théng tin méi nhit. Trong béi cadnh 4y nén xem lai chirc nang truyén thong
clia nguwoi gido vién la truyén dat kién thirc, ddc biét 1a nhirng kién thirc cia tirng mén khoa
hoc riéng ré. Gido vién phai biét day tich hop cac khoa hoc, day cho hoc sinh cach thu thép,
chon loc, xtr li cac thong tin, dédc biét la biét van dung cac kién thirc hoc dwoc trong viéc xtr ly
cac tinh hudng ctia doi séng thuec té [1].

O’ nhiéu nwérc, viéc thue hién quan diém tich hop trong Gido duc (GD) va day hoc (DH) sé gitip
phat trién nhirng nang luc giai quyét nhitng van dé phirc tap va lam cho viéc hoc tip tré nén
y nghia hon doi véi HS so vi viéc cac mén hoc, cac mét GD dwgce thye hién riéng ré. Tich hop
12 mot trong nhitng quan diém GD nham ning cao ning lwc cia ngwoi hoc, gitp dao tao
nhitng nguwoi c6 day du phdm chit va nang lwc dé giai quyét cac van dé cua cudc sdng hién
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dai. Nhiéu nwéc trong khu vire Chau A va trén thé gi¢i da thuc hién quan diém tich hop trong
DH va cho rang quan diém nay da dem lai hiéu qua nhat dinh [2].

Trong mot bai bado dwoc cong bd bdi Hoi dong Nghién clru Quéc gia My trong cudi nhitng
nam 90 cta thé ky XX da ghi: Tw duy thudt todn bao gém cdc chirc ndng: bdc b6, sw Idp lai (dé
quy), to chire dir liéu co bdn ¢ tinh cdu triic (bién bdn, mdng, danh sdch), khdi qudt va tham s6
héa. Ciing Iwu y rdng mét s6 loai tw duy thudt todn khéng nhdt thiét doi héi viéc str dung hodc
sw hiéu biét vé todn hoc phikc tap.?

Theo Fluent (1999) [7]: Tw duy thudt todn la chia khéa dé hiéu nhiéu khia canh ctia c6ng nghé
théng tin. Cu thé, nd la diéu cdn thiét dé thdu hiéu hé théng céng nghé théng tin lam viéc nhw
thénao va tai sao lam nhw thé. Né gitip khdc phuc sw ¢ hodc go réi mét vdn dé trong hé théng
coéng nghé thong tin, hay trng dung. N6 la diéu cdn thiét dé cé mét s6 ky vong vé nhitng hanh vi
thich hop nén dwoc chdp nhdn. Tw duy thudt todn la chia khéa dé trng dung cong nghé thong
tin vdi cdc tinh huéng cé lién quan.

Thuec té cho thiy gidng day tich hop - lién mén dem lai loi ich la kich thich gido vién tw duy
va khong nglrng trau doi kién thirc & nhiéu linh vuc, bd mon khac nhau dé c6 mot phong kién
thirc siu, rong da dé dap wng véi nhirng doi hoi ngay cang cao ciia day hoc hién nay. Bén canh
do6 ngwoi hoc hirng thu véi nhitng tiét hoc hon, dé hiéu va hiéu sdu ndi dung bai hoc. Dac biét
cac em sé ¢ nhirng chuyén bién ro rét trong kha nang vin dung kién thirc, ki ning vao thuc
tién. Bai bao nay trinh bay tu twéng day hoc tich hop Hinh hoc hoa hinh - Céng nghé thong
tin qua viéc “biéu dién thudt todn trong bai todn vi tri bdng sor do khoi”.

2. No6i dung nghién ciru
2.1. Tich hop va day hoc tich hop

* Tich hop 1a khai niém réng, khong chi dung trong linh vy li ludn day hoc. Tich hop (tiéng
Anh, tiéng Dirc: Integration) c6 ngudn goc tir tiéng La tinh: Integration v&i nghia la xac 14p cai
chung, cai toan thé, cai théng nhit trén co s& nhirng bd phin riéng 1. Theo tir dién Anh -Anh
(Oxford Advanced Learner’s Dictionary), tir Intergrate c6 nghia la két hop nhirng phan,
nhitng b6 phin v&i nhau trong mét tong thé Nhirng phan, nhitng bé phin nay cé thé khac
nhau nhwng tich hop véi nhau.

Trong linh vurc khoa hoc gido duc, khai niém tich hop xuit hién tir thoi ki khai sdng, dung dé
chi mét quan niém GD toan dién con ngudi, chéng lai hién twgng lam cho con ngudi phat
trién thiéu hai hoa, cAn déi. Tich hop con c6 nghia la thanh 14p mot loai hinh nha treomg mai,
bao gom cac thudc tinh tréi ctia cac loai hinh nha trudng von co.

* Day hoc tich hgp: La dinh hwéng day hoc gitp cho nguwdi hoc phat trién kha nang huy dong
tong hop kién thirc, ky nang,... thudc nhiéu linh virc khac nhau dé giai quyét cé hiéu qua cac
van dé trong hoc tip va trong cudc song, dwoc thwe hién ngay trong quia trinh linh hé tri thirc
va rén luyén ki nang; phat trién dwgc nhitng ning lwc can thiét, nhit 1a nang luc giai quyét
van deé.

2 Algorithmic thinking, including functional decomposition, repetition (iteration and/or recursion), basic data
organizations (record, array, list), generalization and parameterization, Note also that some types of
algorithmic thinking do not necessarily require the use or understanding of sophisticated mathematics.
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Muc tiéu:
1) Hinh thanh, phat trién ndng lyc hoc sinh, nhit a nang lyc gidi quyét cc van dé thuc
tién.
2) Tao md&i quan hé gitta cAc mon hoc v&i nhau va véi kién thire thuec tién.
3) Tranh trung ldp vé ndi dung thudc cdc moén hoc khac nhau.

Nhuw vay c6 thé thiy ro: Tich hop 1a tw twdng, 12 nguyén tic, 1a quan diém hién dai trong GD.
Tuw twdng tich hop bat ngudn ti co s& khoa hoc va doi séng. Moi tinh hu6ng xay ra trong cudc
song bao gi¢ cling 1a nhitng tinh hudng tich hop.Khéng thé gidi quyét mot van dé va nhiém
vu ndo cua li luan va thyc tién ma lai khong str dung téng hop va phéi hop kinh nghiém ki
nang da nganh ctia nhiéu linh vic khac nhau. Tich hgp trong nha trudng sé giup nguwoi hoc
linh hoi tri thirc mot cach thdng minh va vin dung sang tao kién thirc, ki nang, phwong phap
cta khoi lwong tri thivc toan dién, hai hoa va hop li trong gidi quyét cac tinh huéng khac nhau
va méi mé trong cudc song hién dai [8].

Quan diém vé mé hinh day hoc tich hop:
1) Tich hop trong ndi b6 moén hoc: tim kiém sw két néi gitra cac ndi dung, chi dé; hinh
thanh cac cht d& méi gan lién véi thuc tién dwa trén cc chi dé, ndi dung da co;
2) Tich hop da mén: mot cha dé cé thé xem xét trong nhiéu moén hoc khac nhau;

3) Tich hop lién mon: phéi hop sw déng gép ctia nhiéu mon hoc dé nghién ciru va giai
quyét mot tinh hudng;

4) Tich hgp xuyén mon: tim cach phat trién & hoc sinh nhitng kj ning xuyén mon c6 tinh
chit chung va ap dung dwgc & moi noi.

Day hoc theo chu dé lién mon:

Logi 1: Chu dé dwoc dé cap trong nhiéu mén hoc;
Loai 2: Chli d@ trong thuc tién lién quan téi kién thitc, k§ ndng ctia nhiéu mén hoc;

Loagi 3: Chu dé trong mot mon hoc két hop véi cdc mén hoc khic theo nghia cong cu (két hop
véi Tin hoc, Ngoai ngtt, Nghé thuat, Ngon ngit...).

2.2. Té chirc gior day vin dung kién thirc lién mén

- T8 chirc gior hoc trén 16p 1a tién trinh thwc thi ban ké hoach phdi hop hitu co hoat dong ciia
gido vién va hoc sinh theo mét co cdu sw pham hop li, khoa hoc, trong dé gido vién gitr vai
tro, chirc nang t6 chirc, hwéng dan, dinh hudng chir khong phai truyén thu 4p dit mot chiéu.
Nguoi hoc dwoc dit vao vi tri trung tAm cta qua trinh ti€p nhin, déng vai tro chi thé cam
thy, nhin thirc thAm mi, truc ti€p tién hanh hoat dong tiép cin, kham pha, chiém linh kién
thirc.

- T6 chirc hoat ddng doc hiéu van dung kién thirc lién mon trén 1ép, gido vién phai chi trong
moi quan hé gitra ngwoi hoc va ndi dung day hoc, phai coi diy 1a méi quan hé co ban, quan
trong nhit trong co ché gio hoc.

- T6 chirc chu dé tich hop lién mén tuyét déi khéng cho ngwoi hoc biét truede hé thdng cau
héi va ndi dung kién thirc ma ching ta chi thong bdo cha dé day hoc dé cac em tw tim toi,
kham pha noi dung lién quan.
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2.3. Phwong phdp

- Phwong phap day hoc theo hwéng tich hop 1a 16ng ghép ndi dung tich hop vao cc bai day,
tuy theo tirng mén hoc ma l6ng ghép tich hop & cdc mirc dd nhuw lién hé, 16ng ghép bd phin
hay la toan phén,( Phan ndi dung bai hoc, phan bai tip hay 1a tong két toan bai...) Khi tich hop
gido vién cin str dung ngdn tir két noi sao cho logic va hai hoa... tir d6 gido duc va rén ki nang
sOng, gia tri song cho ngudi hoc [3].

- P& ning cao hiéu qua ctia mon hoc tich hop, gido vién cé thé sir dung mot sé6 phwong phap
dé day hoc tich hop nhw sau:

+ Day hoc theo dy an.

+ Phwong phap truc quan.

+ Phwong phap thyc dia.

+ Phwong phap day hoc dat va giai quyét van de.
+ Phwong phap khan trai ban...

Trong cac phwong phap trén, ching ta thwong str dung phwong phap thit tw d6 la: Phwong
phép day hoc dit va gidi quyét van dé. Phwong phap day hoc dit va giai quyét van deé la
phwong phap day hoc trong d6 GV tao ra nhitng tinh huong c6 van dé, diéu khién ngwoi hoc
phat hién van dé, hoat dong tw giac, tich cuc, chi dong, sing tao d€ giai quyét vin dé va thong
qua dé chiém linh tri thirc, rén luyén ki nang va dat dwgc nhirng muc dich hoc tip khac. Dac
trung co ban cua phwong phap day hoc dit va gidi quyét van la “tinh huéng goi van dé” vi
“Tw duy chi bat dau khi xuAt hién tinh hudng c6 van de”.

2.4. Day hoc tich horp lién mén Hinh hoc hoa hinh - Céng nghé théng tin qua chu dé: “Biéu
dién thudt todn trong bai todn vi tri bang so dé khoi”

Chuing t6i xac dinh nhirng bai toan vé vi tri trong hoc phan Hinh hoc hoa hinh gébm hai bai
toan co ban sau:

Bai to4n 1: X4c dinh giao di€ém cua duwdng thiang véi mit phang
Bai todn 2: X4c dinh giao tuyén cta hai mit phang
K& thira kién thirc ciia Hinh hoc Euclide, thuét todn giai bai toan 1 va bai toan 2 nhw sau

Thuat toan 1 (Hinh 1)
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Buwdrc 1. Xac dinh mat phing phu trg (R) qua dwong thang d (Chu y: Mdt phdng phu tro (R)
dwoc chon la mdt phang chiéu);

Buwdrc 2. Xac dinh giao tuyén phu g = (R) N (P);
Buwéc 3. XacdinhI=dng;I=d n (P).

Thuét todn 1 dwgc mo ta bang so d6 khéi sau:

( Bat dau )

Nhap
duong /
thang d

)Séc dinh mat
phang phu tror (R)

Song song

Xac dinh
g = (R)NP)

Kiém tradk

song song hay
khéng

Khéng song song

I =dNg

Xuéat ra
diém |

( Két thuc )

Vi du minh hoa: Xac dinh giao diém I cia dwdong thang d (di, d2) va mat phng (P) trong moi
trueong hop sau [5]:

(@) (P)=(axb)  (b)(P)=(a//b) (c)(P)=(ViP,V2P)

Lo gidi va d6 thirc minh hoa dwoc thé hién trén hinh 2.

Giang vién t6 chirc cho sinh vién thao luin, tw dé xuat thuit toan cling nhw minh hoa trén do
thirc. Sau d6 gidng vién dwa ra két luin tir nhirng y kién dé xuit ctia sinh vién. Thuit toan giai
cac tredrng hop nhu sau:

Bwéc 1. Xac dinh mat phang chiéu dimg (R) chira duwong thang d, c6 gi tring ds;
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Buéc 2. Xac dinh cac giao diém 1,2 ctaa, bvdi (R)c6 1i=dinag, 21=diNby
Buwére 3. Xac dll‘lh g = 1225 L=da N g2.
Ta dwoc I la giao diém can tim. (Hinh 2).

Néu chti y cho ngwdi hoc nhikng diém cin lwu y gitra trwdng hop mdt phang cho béi vét va mdt
phdng cho béi cdc truong hop con lai.

=g L d-= ViR

Hinh 2.

Tr kinh nghiém day thuwc té, mot trong nhitng khé khin thwdong gap ctia ngwoi hoc déi vai
dang toan nay la: Khi gan duong thing d vao mit phang phu tro chiéu (R), ltic ndy mot hinh
chiéu ctia giao tuyén phu da biét, nhwng t&i day nguwoi hoc ling ting khdng biét cach xac dinh
hinh chiéu con lai.

Véi tredmg hop mit phang dwoc xac dinh béi hai dwdng thang a va b, néu diém 1; thudc ay,
dé xac dinh diém 1, ta phai dong tir 1, xudng dwong a; (twong tw déi véi viéc xac dinh diém
2,).

Trwong hop mat phang dwoc xac dinh béi hai vét V1P va V,P, néu diém 1, thudc VP, dé xac
dinh diém 1, thay vi déng xudng truc x (vi x 1a hinh chiéu bang cta V,P) thi thwong nguoi
hoc lai déng xudng V,P. iy 1a sai IAm phd bién clia ngudi hoc ma gido vién cin chu y khic
phuc cho ngudi hoc.

Thuat toan 2
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Bai todn 2 ¢ rit nhiéu cach giai khac nhau. Trong pham vi nghién ctru cta bai bao, dé€ vén
dung quy trinh thuit todn da phat biéu trong bai todn 1, bai toan xac dinh giao tuyén g cua
hai mat phang (P) va (Q) dwoc thuc hién theo cac budc sau:

Buwérc 1: Chon 2 dwong thang phan biét a, b trén mat phang (Q);
Buwérc 2: Van dung quy trinh thuit todn trong bai toan 1 dé€ xac dinh 1=an (P) vaK=bn (P);
Buwdc 3:g=1K=(P)n (Q).

Thuit toan 2 dwoc mo ta bang so dd khdi sau:

( Bat dau )

Xac dinh mat phang
)

Nhap dwéong thang
avab

Kiém tra 2
dwdng thang
phan biét

Khéng

1 = an(P)
K = bN(P)

Xuét ra 2
diém | va K

Xac dinh giao tuyén
IK

Xuét giao
tuyén IK
( Két thuc )

Vi du minh hoa: Xac dinh giao tuyén g ctia mat phang (ABC) = (A1B1C1,A2B>C;) va mat phang
(P) = (V1P, V2P) [5].

Loi gidi dugc thé hién trén d6 thic (Hinh 3)
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3.Kétluan

Day hoc tich hop, lién mén thudc vé ndi dung day hoc chir khdng phai la phwong phap day
hoc.Cac kién thirc Hinh hoc hoa hinh déu dwoc xay dwng xuit phat tir cac van dé thuc té, lién
hé mat thiét va 1a co s& d& nguoi hoc doc hiu va thiét k& cac ban vé ki thuat. An ting trong
loi gidi cac bai toan Hinh hoc hoa hinh la cac quy trinh thuit toan hoac twa thuat toan, do vay
néu trong qua trinh day hoc Hinh hoc hoa hinh, gidng vién biét chon lwa ra va 16ng ghép hop
1y cac kién thirc cia Cong nghé théng tin sé giip nguwoi hoc thay dwoc mai lién hé mat thiét
vé kién thirc gitra cic mén hoc, biét str dung tong hop kién thirc dwoc hoc trong nha trweong
dé giai quyét nhirng vin dé khac nhau trong cudc séng.
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TOM TAT

Bai nghién cttu trinh bay cdc cdch thirc gido vién chika 16i cho ngudi hoc mét cdch truec tiép va
gidn tiép, qua dé c6 thé thdy dwoc wu diém va nhwoc diém ciia mbi mét cdch chira 16i trong
méi mot hoan cdnh nhdt dinh pht hop véi ndng luc ctia ngwdi hoc. Phwong phdp nghién citu
la téng hop cdc két quad cdc nghién ciru trudc dé trong cdc hoan cdnh va cdc doéi twong khdc
nhau. Ngodi ra tdc gid con dwa trén phwong phdp quan sdt va phdng vdn thuec té cdc gido vién
khdc nhau dé it ra két ludn cho tirng cdch thikc chiva I6i trén thuc té Két qud cho thdy méi
mot phwong phdp chiva 16i nén dwoc gido vién st dung linh hoat, phtt hop véi ddc diém clia
nguwoi hoc dé chira 16i cho nguwdt hoc sé dat duwoc hiéu qud tét.

Tir khéa: Chira 16i; Truc tiép; Gian tiép; Feedback; Recasts.

1. Gi¢i thiéu

Hiéu qua chung ctia phan héi chita 16i di dwoc cong nhan rong rai trong cac nghién ctru cia
cac hoc gia Russell va Spada, 2006; Mackey va Goo, 2007; Lyster va Saito, 2010. Trong
phwong phéap day hoc theo dwong hwéng giao tiép va giao nhiém vy, viéc khai thac cac hinh
thirc phan hoi chira 16i cling dworc cac tac gia di su tim hiéu thong qua cac bai b4o ngdn ngir
hoc (Ellis va Sheen, 2006). Theo nhw nghién cttu, chita 16i c6 hai van dé: vai trd cta chita 16i
truc ti€p va gidn tiép trong nhan thirc ngdn ngtr thir hai va nhirng hiéu qua cta viéc khai thac
va 4p dung céch chira 10i truc tiép va gian tiép. Vi vay, nghién clru nay sé tom tat lai vai tro
ctia viéc chira 16i va cach thirc chira 16i cho ngwoi hoc. Téc gia hy vong rang sau khi nghién
ctru ly thuyét vé van dé nay dirng tir géc nhin ctia mét gido vién thi nhirng két ludn c6 tinh
dinh huéng sé& gitp t6i da hoa tiém ning clia viéc chita 16i trong 16p hoc ngdn ngit.

2. Phwong phap nghién ciru

Tac gid sir dung phwong phap dinh tinh - quan sat va phong van. Nhirng phwong phap da
dang nay dworc tién hanh d€ ddm bao cho tinh tin ciy ctia nghién ctru. Viéc quan sat huwéng
dén thu thap dit liéu trong mot s6 tinh hudng thuc t€ hang ngdy. Cac cudc phdng van nham
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diéu tra thai dg, kinh nghiém va th6i quen ctia moi nguwdi trong viéc dwa ra phan hoi chira 16i
va lam ré nhitng huwdng nghién ctru cac tac gia da quan sat dugc trwdec do. Cac sach tham
khdo, ly thuyét lién quan, va cac nghién cru dwoc st dung, phan tich mot cch phan bién va
téng hop dé lam nén khung ly thuyét cho nghién ctru nay.

3. Két qua nghién ciru
3.1. Chira I6i truec tiép

Theo quan diém clia Long (1996), viéc 4p dung chita 16i trrc tiép 1a rat quan trong vi su hiéu
qua cia nd. Tuy nhién, diéu nay gap phai nhitng phan bién ctia nhirng hoc gia khac. Egi (2007)
bao c4o lai rang khi nguwoi hoc cia 6ng ta nhan dworc chita 16i truc tiép, ho chi coi nhitng diéu
nay lién quan dén hoat dong ghi nhan va khang dinh chit khong phai thong tin ngdén ngir (18
- 21%). Chita16i truc ti€p dwoc dwa ra véi hai chirc ndng 1a chita 16i va dinh hwéng ngit nghia,
nhung thuong chi dwgc ghi nhin & treong hop thir hai theo phdng van va quan sat tir phia
nguwoi hoc. Thure chat, viéc chira 16i tree tiép co thé thay d6i da dang chir khong chi 1a mot cAu
trdc thudn nhit, né c6 thé thay doi lién tuc tir ngdm y dén hién hién va phu thudc vao mot sé
cic nhan to.

Tém lai, méc du gia tri tri nhin theo ly thuyét ctia viéc tao ra sw tip trung vao céng thirc va
nghia, ban chit cta chita 16i tAp trung vao cong thirc trong cac 1¢p hoc thuc té van bi qua
ngam y. Do dé, néu chita 16i dwoc tién hanh, theo cach hiéu qua thi dinh huéng stra 16i can
dwoc nang cao hon.

3.2. Chiva 16i gidn tiép

Leeman (2003) chi ra rang c6 mot cach dé viéc chira 16i c6 thé dat hiéu qua 1a thong qua cung
cap cac hudng dan gian tiép. Chira 16i gian tiép duwgc nang cao béi vi né dién ra trong cac phat
ngdn khong ngat quang lién quan dén 16i ctia ngudi hoc (Long, 2007). Diéu nay c6 thé dwoc
giai thich cho hién twong tai sao viéc chita 16i xu4t hién hiéu qua hon déi véi cac cau triic muc
tiéu cu thé trong nghién ctru ciia Long, Inagaki va Ortega (1998) so sanh cac hinh thirc va
céch thirc chira 16i. Tuy nhién, chira 10i gian tiép lai gdp phai van dé tir nhan thirc ciia ngudi
hoc. Tuy theo sw bién d6i phat ngdn ctia ngudi hoc, chita 16i gian tiép co ban dua trén dang
thirc ngdn ngir ctia ho, nhan thirc ctia nguoi hoc vé dang thirc ngdn ngir nay phu thudc vao
ban than ho ciing nhw dang thitc dwoc chira 16i.

Bén canh su thanh thao hodc sw sdn sang phat trién ki ning tiéng, s lo lang cia ngwoi hoc
dwoc biét 12 dnh hwdng dén viéc tién hanh chira 16i cho sy phat trién ngdén ngir thi hai. Cu
thé&13, nhitng ngwoi hoc itlo ling hon sé tao ra dwoc két qua da dang hon, va sira chira nhirng
16i dwoc chira dé thac ddy viéc hoc.

3.3. Quan diém chira I6i trong day hoc ngoai ngir hién dai

Trong qua trinh hoc ngoai ngit, c6 mot s8 16i co bAn ma ngwdi hoc thwdng xuyén méc phai.
D6 12161 vé ngit phap (dung sai thi, ding sai gidi tir...), 16i tir vung (dung sai ngit canh, ding
sai thanh ngit...), 10i phat &m (16i phat Am co ban, 16i trong 4m tir, trong 4m cAu), 16i viét (ngtr
phap, chinh ta...).

Quan diém truyén théng cho rang mic 16i 1a mdt van dé nghiém trong. Sinh vién nao mac 16i
thuwong bi cho 1a kém nang lwc va thwong nhan dwgc cai nhin tiéu cuc tir phia gido vién va
ban bé.
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Nguoc lai, nhitng quan diém gi4o duc hién dai lai cho ring 16i 1a mot phan tit yéu cua qua
trinh hoc. Sinh vién khong thé khéng mac 16i va chi c6 méc 16i sinh vién mai c6 thé tién bo.

3.3.1. Chira I6i ngi¥ phdp

Gido vién thuong lo lang khi ngwdi hoc méc 16i va ¢6 gang han ché diéu nay dén muc thip
nhit bang cach sira lai tit ca nhirng gi dwoc coi 1a khdng dung voi ngir phap chuin. Digu nay
bit ngudn tir quan diém day ngoai ngit phd bién vao nhirng nam 50 va 60 ca thé ki trwdc
cho rang ngdn ngir thdong qua qua trinh luyén tap thwc hanh cic dang thirc ding cho dén khi
ching trér nén tw dong.

Hién nay, viéc ngudi hoc méc 16i ngdn ngit dwoc coi 1a diéu tw nhién va 1a mot phan ca qua
trinh hoc ngoai ngit. Thay vi thai dd tiéu cwc voi viec mic 16 ciia sinh vién, gidng vién coi day
13 tin hiéu thé hién nhirng gi ngwoi hoc da va chua hoc dwoc, qua d6 tim bién phap khac phuc
hay diéu chinh qua trinh day va hoc dé& giip ngudi hoc gidm thiéu 16i mac phai hodc nguoi
hoc c6 thé chita 16i cho nhau. Noi nhw vy khong c6 nghia 1a giang vién hoan toan khong chira
16i cho sinh vién. Diéu quan trong 1a chita khi nao va nhw thé nao:

- Trong giai doan luyén tap, giang vién cd thé chita 1di truc tiép dé nguwdi hoc nam virng
kién thirc chuin ngay tir dau.

- Trong giai doan van dung hay khi ngwdi hoc dang lam viéc theo nhém hodc theo cap,
gidng vién nén sir dung bién phap chira 16i gian ti€p bang cach ghi lai cac 16i va chira
chung cho ca 1&p dé khdng lam anh hwdng téi qua trinh tién hanh hoat dong ctia sinh
vién.

- Gi4o vién khong nén chita nhitng 16i nhé hoac khong lién quan truc ti€p dén ndi dung
ctia bai hoc do han ché vé thoi gian va c6 thé gay phan tan sw chu y cia nguwoi hoc déi
vo1i ndi dung chinh.

Crichton (1990) cho rang néu gi4o vién 1¢ di khong chira 16i thi ho khéng dwa ra cho nguoi
hoc phan hoi kip thdi, con néu chira 16i thi lai 1am gian doan giao ti€p lam &nh hwéng tim ly
ngwoi hoc va nhw thé viéc chira 16i c6 &nh hwdng xau. Hay Walker (1973) nghién ctru nguoi
hoc phan trng nhu thé nao khi ho dwoc chira 16i, da cho thiy ring nhitng 16i nhé khéng can
chira vi n6 1am mét di sy tu tin va budc ho ch y thai qua ma méit di nang lwc téng quan st
dung ngén ngitr. Néu nhuw trong gior ngtr phap, muc dich cda viéc noi la dé luyén cac ciu tric
ngir phap, thi viéc chita 16i ngay 1ap tirc 1a can thiét, dé tranh cac 16i ngdn ngitr ciia ngudi hoc
tr¢ thanh théi quen. Nhwng trong gior khdu ngir giao tiép 1a muc dich chi yéu, thi cac kién
thirc dwoc hoc van dung vao giao tiép thuec té, ciu tric ngit phap chi la cong cu giao tiép, viéc
hoan thanh giao tiép quan trong hon 1a cu tric hoan chinh, thi viéc stra 16i ngir phap ngay
lap tirc trong khi ngwoi hoc dang ndi 1a khong can thiét. Ngoai trir 16i ngir phap hay 16i tiép
bién van hoéa clia ngudi hoc 1am gian doan, can tré qua trinh giao tiép, gy ra hiéu sai léch,
gay ra kho chiu cho ngudi nghe, gido vién phai chira 16i ngay 1ap tirc néu khong giao tiép clia
nguwoi hoc bi that bai. Khi xuit hién 16i don 1¢ khéng &nh huwdng dén thong diép ma ngwdi hoc
cung cAp trong qua trinh giao ti€p hoic 10i xay ra thudng xuyén, thi gido vién cé thé chira 16i
ngay sau dé. Ngoai ra gido vién can lwu y chita nhitng 16i phd bién ctia ngudi hoc, vi nhitng
16i nay 4nh hwéng chung dén phan dong ngudi hoc trong 16p hay mot nhém.

3.3.2. Chira 16i trong hoat déng néi

D6i véi nhivng 16i méc phai trong hoat dong néi thi ¢ hai trirdng phai y kién.
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- Truwdng phéi dau tién cho rang viéc chita 16i trong hoat dong néi can phai lién tuc va
triét d€, nghia 12 16i & dau chira & d6. Nhwng néu lam vay sé cit ngang hoat dong néi
cuda sinh vién, khién ho gidm hirng thd va khong mudn tham gia & nhirng lan sau.

- Truwdng phai thit hai cho rang16i trong hoat ddng néi 1a hién twong binh thwdng. Muc
dich cta hoat ddng néi 1a gitip cho ngudi hoc c6 thé giao tiép bang tiéng Anh. Khi ho
c6 thé 1am nguoi khac hiéu thi 16i khong dang quan tAm. Nhung van dé 1a néu 16i
khong dworc stra thi ngudi hoc sé khong y thirc dwoce rang minh dang phat ngdn
khong dung quy chuin ngir phap, tir vieng hay phat 4m.

Tuy nhién, phwong phadp méi ma rit nhiéu gido vién ngly nay ap dung la “chira 16i c6 chon
lwa”. V&i phuwong phap ndy, ngudi gido vién chi quyét dinh stra mot s6 16i nhat dinh. Nhitng
16i ndy c6 anh hwéng truec ti€p dén muc tiéu bai hoc hoic loai bai tp cu thé dang dwoc luyén
tAp tai thoi diém do.

No6i mot cach dé hiéu, néu sinh vién dang hoc dang bat quy tic clia mot s6 dong tir thi qua
khir don thi ngwoi gido vién chi tip trung vao stra nhitng 16i c6 lién quan dén bai hoc dé (vi
du nhw goed, thinked ...). Con nhitng 16i & thi twong lai hay 16i cach két hop tir (chang han
nhu I made my homework) thi c¢6 thé bé qua. Tuy nhién, viéc chita 16i phai dwoc tién hanh
sau hoat dong noi.

Néu sinh vién mac 16i ma gido vién sira ngay sé khién ho bi cit ngang mach suy nghi, bi gidm
hirng thd va ngai tham gia vao céc lan sau. Gido vién c6 thé doi dén cudi gior tong két lai cac
16i co ban, phén tich nguyén nhan dé tit ca nguwdi hoc déu cé thé hoc hoi va rat kinh nghiém.

3.3.3. Chira 16i trong hoat déng viét

Stra 16i viét khong phai 1a mot viéc don gidn. T4t nhién gido vién dong vai tro chi dao trong
hoat dong nay; tuy nhién, gido vién cling nén phat huy tinh tich cuc cia sinh vién bang cac
cach sau:

- T chirc cho sinh vién chira bai cho nhau. Qua cach lam nay sinh vién c6 thé hoc duoc
tir10i cia ban minh. Twong tw nhw vy, gido vién c6 thé thu bai roi lai phat cho calép
chdm chéo, sau d6 yéu ciu ngwoi chdm ghi tén bén duwdi dé ho co trach nhiém véi
cong viéc cia minh.

- Gido vién gach chan cac 16i sau d6 dwa ra goi y d€ sinh vién tw stra. Néu bai lam cua
sinh vién mac qué nhiéu 16i gido vién c6 thé dung but chi gach chan va goi y cach 1am,
tranh duing bit dé va stra qua nhiéu sé khién cho ho ¢ cdm giac tiéu cuc vé kha nang
cua ban than.

Tém lai, viéc chira 16i 1a vo ciing can thiét trong qua trinh hoc ngoai ngit, nhung vin dé quan
trong nhit la gido vién chira khi nao va chira nhw thé nao. Véi bat ki phwong thirc nao thi thai
d6 ctia ngwoi gido vién ciling déng vai tro vo cung quan trong. Ho phai khuyén khich duoc
ngudi hoc tich cye tham gia vao qua trinh hoan thién cac ki nang ngén ngi.

Diéu t6i ki ma cac gido vién nén tranh 1 chi trich sinh vién vé viéc ho mic qua nhiéu 16i vi nd
s& khién ho cam thay 4p luc va xdu hé vé viéc mac 16i ctia minh.

4. Kétluan

Chira 16i truc tiép hay gian tiép mudn dat dwoc hiéu qua cao can phu thudc vao nhiéu yéu td
ma mdt sd yéu to trong d6 khé cé thé kiém soat dworc. RS rang, chiva 10i c6 chon loc sé thic
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ddy ngudi hoc hon 1a chita tirng 10i trong qua trinh hoc ngoai ngtr. Mot s6 goi y cho viéc trién
khai chira 16i nhw sau:

- Viécchitalbi nén dwoc cAn nhic st dung trong cac ngtt cdnh noi ma trong tAm hwdng
dén su chinh xac.

- Viéc chita 16i c6 thé phat huy t6i da hiéu qua ctia n6 trong diéu chinh 16i ngtr Am va
tir veng. Chira 16i c6 thé dwgc dwa ra ngay lap tic trong cac loai 16i nay nhung chi
nén ngan gon va tap trung vao mot hay hai 16i nho.

- Gi4o vién nén két hop chita 16i véi cac loai phan hdi khac nhw khuyén khich ngudi
hoc hay nhic lai va st dung giong diéu tuyén b8 hoic nhan trong 4m vao ciu tric can
day.

- Gi4o vién khong nén thay do6i hoat dong ngay sau khi chita 16i va nén cho ngwoi hoc
co hoi stra 16i cia ho trwédre.
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TOM TAT

Viéc day hoc cdc kién thirc co s, co ban khéng chi gitip sinh vién cé nhitng hiéu biét sdu sdc
vé nghé nghiép, cong viéc ctia minh, ma con gitip cho sinh vién biét cdch suy nghi dé nhdn thiec
va gidi quyét nhitng vdn dé ndy sinh trong thuc tién. Theo muc tiéu dé, hoc phdn Hinh hoc hoa
hinh vira trang bi cho sinh vién nhirng kién thirc co bdn dé doc hiéu va thiét ké cdc bdn vé ky
thudt, dong thoi tirng bwérc gitip ngudi hoc biét cdch gidi quyét vdn dé theo mdt trinh tw nhdt
dinh, tikc la phdt trién tw duy thudt todn. Bai viét nay trinh bay mdt trong nhitng bién phdp
phdt trién tw duy thudt todn cho sinh vién cdc trwong Dai hoc khéi ky thudt théng qua hoc
phdn Hinh hoc hoa hinh.

1. Gidi thiéu

Phét trién ning luc ngwoi hoc, trong d6 c6 nang luc giai quyét vin dé va sang tao dang 1a mot
trong nhirng diém mai trong gido duc quéc té va Viét Nam. Diéu nay khéng chi ddng véi gido
duc pho thong ma con diung véi gido duc Pai hoc.

Theo “Tiéu chudn vé gido duc tir ndm 2000 cia cdc nha gido duc Au My” [Bdo Gido duc thoi dai,
3/1994]: Ci¥ nhdn tét nghiép cdn phdi dwoc rén luyén tét khd ndng giao tiép, trao déi thong tin
va lam viéc cé hiéu qud cao trong mdt nhém cdng dbng; phdi cé kién thirc va hiéu biét tét vé
mdy tinh va cdc nganh ky thudt khdc...

Van dung todn hoc vao gidi quyét vdn dé, ddc biét la nhitng vdn dé ndy sinh tir thuc tién la mét
trong nhitng ndng lwc ctia nguoi hoc dwoc nhiéu nwdc trén thé gidi ddt ra trong thé ky XXI.
Theo William Lauden (1992) [5]: Bdy ndng lwc co bdn ctia ngwoi lao ddng thé ki XXI cén cd: (1)
Ndng lwc thu thdp, phdn tich va té chirc thong tin; (2) Ndng luc truyén théng y tudng va théng
tin; (3) Ndng lwc ldp ké hoach va té chirc hoat déng; (4) Ndng lwc lam viéc vdi déi tdc va theo
nhém; (5) Ndng lwc st dung tw duy todn hoc va ky thudt; (6) Ndng lyc gidi quyét vdn dé; (7)
Ndng lyrc st dung cong nghé.

Veé tAm quan trong cta tw duy thuat toan, Gerald Futschek (2006) [4] cho rang: Tw duy thuat
toan dwoc thé hién bdi kha nang thiét ké va hiéu cac thuét toan: Kha nang phan tich van dé
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dwgc dwa ra; Kha nang xac dinh mét vin dé chinh xac; Kha nang tim kiém cac hanh déng co
ban du dé xac dinh cac vin dé; Kha nang xay dung mot thuit toan chinh xac dé giai quyé&t mot
van dé nhit dinh bang cach str dung nhirng hanh dong co ban; Kha nang dé suy nghi vé tit ca
cac treong hop cé thé dic biét va binh thwong cia mot van dé; Kha nang dé nang cao hiéu
qua ctia mot thuét todn. Néu ai d6 mudn thiét ké cac thuit toan dé giai quyét dwoc van dé, thi
nguwdi do can c6 kha nang tw duy thuit toan; Tw duy thuit todn ham chira mét sw sang tao
manh mé.

O trong nwérc, cac nha nghién ciru ciing rit chii trong t&i viéc rén luyén va phat trién tw duy
thuat toan. Theo Nguyén B4 Kim (2015) [3]: Viéc phat trién tw duy thuit todntrong nha
trwong la can thiét vi nhirng 1i do sau day: i) Tw duy thuit toan gitip ngwoi hoc hinh dung
dwoc viéc tw ddng hoa trong nhirng linh virc hoat dong khac nhau cia con nguwoi, gép phan
khic phuc sw ngin cach giita nha trudmg va xa hoi tw dong hoa. i) Tw duy thuat toan giup
nguwdi hoc lam quen véi cach 1am viéc trong khi giai bai toan bang may tinh dién tir. iii) Tw
duy thuit toan giup ngudi hoc hoc tip tot nhitng moén hoc & nha truedng, roé nét nhat 1a mon
Toan. iv) Tw duy thut todn cling gép phin phat trién nhitng nang lwec tri tué chung nhw phin
tich, tong hop, khai quat hod,... va hinh thanh nhirng phim chit ctia ngwoi lao ddng méi nhw
tinh ngin nép, ki luat, tinh phé phan va théi quen tw kiém tra...

Trong cac trwong dai hoc khéi ki thuat, hoc phan Hinh hoc hoa hinh cung cap cho sinh vién
nhitng kién thitc cin thiét dé biéu dién cac vat thé trong khong gian O-clit ba chiéu 1én mit
phéng va giai cAc bai toan thudc khong gian ba chiéu bang cach vé trén cac hinh biéu dién
diéu do. Nhirng kién thirc cia mdn hoc nay 1a co s& cho viéc doc hiéu va thiét ké cac ban vé
ky thuit, phuc vu cho nghé nghiép sau nay cda sinh vién. Ta c6 thé thiy hoc phin Hinh hoc
hoa hinh c6 lién quan truec tiép t&i cac nang luc (5), (6). (7): Hoc phan nay gép phan phat trién
cac nang lyc st dung tw duy thuit toan, nang lwc str dung phan mém AutoCAD, nang lwc van
dung toan hoc vao thiét ké, sang tao cac chi tiét ki thuat, cAc mit khong gian trong thuec tién.

Hoc phan nay doi hoi ngwdi hoc phai biét tw hoc (day la phong cach hoc & dai hoc), biét giai
quyét nhirng bai toan vé xac dinh hinh chiéu va tinh toan cac kich thwéc cta vat thé trén ban
vé, biét hop tac, sang tao van dung va tim ra nhirng thuit toan giai nhirng bai toan. Cac bai
toan hinh hoa dit ra thwong & cac vi tri tdng quat véi nhirng 1o gidi kha phirc tap va kho doi
véi nguoi hoc, trong khi cling véi cac bai toan dé khi xét & cac trweong hop hay vi tri dac biét
s& cho 11 giai ngin gon dé hiéu, ddng thoi 1o gidi cia cac bai toan d6 ciling gitip ngwdi hoc dé
dang lién twéng téi cac bai toan thuc t& clia vé ki thuat. Mot thuc té nita dé nhan thiy, d6 1a
da s6 sinh vién chwa c6 tw duy thut toan hodc chwa vin dung tw duy thuét todn trong hoc
tap hoc phan Hinh hoc hoa hinh.

No6i dung bai bao trinh bay viéc khai thac 1o giai cia mét s6 bai toan Hinh hoc hoa hinh st
dung phép chiéu phu v&i muc dich: Gitp nguwoi hoc thdy dwoc vai tro cia phép chiéu phu
trong viéc gidi mot bai toan & trwomg hop tong quat, qua dé phat trién tw duy thuét toan cling
nhuw tirng bwde rén luyén kha nang tw hoc, tw gidi quyét van dé cho nguoi hoc.

2. Néi dung nghién ctiru

2.1. Pai cwong vé phép chiéu

* Phép chiéu xuyén tim [2] (Hinh 1)

Trong khong gian 14y mat phang (P) va diém S khong thudc (P).

Chiéu mot diém A bat ky tir tim S 1én mp(P) la:
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- Dungdwong thang SA
- Xac dinh giao diém A’ cia dwong thang SA va mp(P)

S A

A

\
[N [N

Hinh 1 Hinh 2

Cac tén goi:

- S: Tam chiéu

- (P): Mit phang hinh chiéu

- SA: Duong thang chiéu (Tia chiéu)

- A:Hinh chiéu ctia diém A tir tAm chiéu S 1én mat phang (P).
* Phép chiéu song song (Hinh 2): La trwong hop dac biét ctia phép chiéu xuyén tim khi tAm
chiéu & vo cuing
* Phép chiéu thang géc:q La trwong hop dac biét ctia phép chiéu song song khi phwong chiéu
s vudng goc véi mat phang hinh chiéu (P)

* Xay dung do thirc cia diém trong phwong phap hai hinh chiéu thing goc

N

A
..
=
Al
l A,
Hinh 3

LAy hai mat phang vudng goc v6i nhau: Mit phang (P1) thang dirng va mat phang (P2) nam
ngang, giao tuyén cia chung la x. Cho mét diém A trong khong gian, goi A1 la hinh chiéu cta
A trén (P1), goi Az 1a hinh chiéu cta A trén (P;); sau d6 xoay (P2) quanh truc x dé nira phia
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trwdc cha (P2) trung véi niva phia dwéi cta (P1). Ta dwoc d6 thirc ctia diém A trong phwong
phép hai hinh chiéu thing géc. Ky hiéu A (As, Az).

* Ve phép chiéu phu: Trong mot sé trieong hop dac biét, ngwoi ta con st dung cac phép chiéu
theo mot phwong nao dé (khong nhat thiét phai 1a thing goc) 1én mot mat phang hinh chiéu
khac véi (P1) hay (P2). Phép chiéu nhu thé dworc goi la phép chiéu phu. Trong Hinh hoc Hoa
hinh, phép chiéu phu it dwoc quan tAm va gidi thiéu véi ngudi hoc. Tuy vay cac bai toan st
dung phép chiéu phu bao gi¢ cling 1a cic bai toan khé va c6 1o gidi hay, doc déo.

2.2. Mgt s6 bai todan vdan dung phép chiéu phu

Bai toan 1. Tim giao diém ctia dwong canh AB v6i mat phang (P) = (V1P, V2P).

Cung tim hiéu va khai thac 1o giai bai todn theo nhirng cach giai khac nhau.

Cdch 1: (Hinh 4a) Dung mit phang phu tro (R) xac dinh bang hai dwong thang song song p
va q, v&ip qua A, q qua B; & day ta ldy p va q 1a hai dwong thang mit.

- Tim giao tuyén I] = R " (P) trong d6 I = p n (P); J= g N (P). P& c6 I ta dung mat phang
mat (M) 1am mat phang phu tro. D& c6 ] ta dung mit phing mat (N) lam mit phang phu tror

- Xac dinh giao diém H = I] N AB.

Cdch 2: (Hinh 4b) Dwng mit phang phu tro (R) 1a mit phing canh: ViR=V,R= A;B1= A;Bx.
- Tim giao tuyén MN = (R) N (P) v&i M = ViRNV1P; N = Vo,RNV,P.
- V& hinh chiéu canh ctia AB va MN. X4c dinh giao diém H = AB N MN:

Hs = AsBs~ M3N3; Hs—>Hie AiB; va Hoe AzBo.

VIR=V2R
q, A
2z As
A1
ViP, ni y
My, M3
R
my
H
Hy Iy V1P . Hs
B
. B B
X X M= N N3

\\ V2P \Hz
P

N2

g, = Mz=m,

A;

Az
Hinh 4.

Cdch 3: Dung phép chiéu phu chiéu mat phang P va dwdmg canh AB 1én mat phiang P theo
huwdéng V1P xudng mat phing P, (Hinh 5)
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Hinh 5.

Nhén xét: Cing mdt bai todn dat ra véi 3 cach gidi khac nhau, c6 thé nhén thiy viéc sir dung
phép chiéu phu cho ta 1o gidi ngan gon, doc dao trong 101 giai thi 3.

250



Ky yéu Héi nghi Gdan két khoa hoc co bdn véi khoa hoc trdi ddt (CBES2-2018)

Bai toan 2. Cho ba duwong thang chéo nhau d,e,f. Hiy dung mot dudng thang cit d tai M, cat
e tai N, cit ftai K sao cho MN = NK.

Loi gidi (Hinh 6): Chi€u ba dwong thang d,e,f theo phwong dwong thing e 1én mit phang hinh
chiéu bang P; ta dwgc hinh chiéu phu cta d,e,flan lwgtla d’, €', f. Do €’ 1a mot diém nén nén
hinh chiéu phu cta diém N thudc e 1a diém N’ thudc e’. D€ MK = NK thi M’'N’ = N'K’. Dén day
ta giai bai toan: Dung di€ém M’ thudc d’ va K’ thudc f sao cho N’ 1a trung diém cua M’K’. T
hinh chiéu phu M’, N’, K’ ta im dworc cac diém M, N, K ( cach dwng xem do6 thirc)

Bai toan 3. V& giao tuyén ctia mat phang (P) véi mat chop S.ABCD

Lo gidi (Hinh 7): Chiéu chép va mat phang P theo huwémng V2P 1én mit phang hinh chiéu dirng
(P1), dwa mat phing P tir vi tri bat ky vé vi tri m&i 1a mat phiang chiéu. Hinh chiéu méi cda
mit phing (P) 12 dwong thang trung véi vét ViP, hinh chi€u méi ctia chép 1a S1’Ar’B1’C1'Dy’.
Ta tim dwoc ngay hinh chiéu ctia giao tuyén & vi tri méila 11°21'31'41’. Sau d6 dwa két qua tré
lai bai toan ban d4u, ta c6 dwoc giao tuyén cia mat phang P va chép SABCD 1a ti gidc 1234 (
cach vé xem do thirc)

Sy

3.Kétluin

Qua c4c bai toan trén ta thy: Viéc str dung phép chiéu phu dé gidi quyét mot s6 bai toan dang
ning cao, ta nhan dugc 101 gidi hay vai két qua dep dé, tir d6 giup ngwoi hoc ¢ co hoi thuédn
loi tim hiéu va phat trién tw duy thuit toan doi véi cac dang bai toan lién quan, dong thoi
tirng buwde biét van dung linh hoat phép chiéu phu trong qua trinh linh hoéi tri thic ctia hoc
phan V& ky thuét.

251



Ky yéu Hoi nghi CBES2-2018

Tai liéu tham khao

1. Nguyén Quang Cu, Nguyén Manh Diing, 2004. Hwdng ddn gidi bai todn hinh hoc hoa hinh,
NXB Xay dung.

2. Nguyén Dinh Dién, D6 Manh Mén, 2006. Hinh hoc hoa hinh - Tdp 1, NXB Gi4o Duc.

3. Nguyén B4 Kim, 2015. Phwong phap day hoc mén Toan (T&i ban Ian thi 7), NXB DHSP,
Ha Noi.

4. Gerald Futschek, 2006. Algorithmic Thinking: The Key for Understanding Computer
Science, Vienna University of Technology Institute of Software Technology and
Interactive Systems Favoritenstrasse 9, 1040 Vienna, Austria.

5. William Lauden, 1993. Competency-Based Standards in Teaching: Two Problems - One

Solution, Australian Journal of Teacher Education, 17(2).

252



NN

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
31
32.

Ky yéu Hoi nghi Gdan két khoa hoc co bdn véi khoa hoc trdi ddt (CBES2-2018)

CHI MUC

A

L& Thi Hai Anh 60
Pham Thi Mai Anh 199
Pham Ngoc Anh 187
H6 Quynh Anh 78,98,111,113,118
DPoan Tuin Anh 60
Pham Tuin Anh 56, 64
Bui Thi Van Anh 194
Pham Thi Van Anh 62
B

Pao Hong Bach 64
Ta Ngoc Bach 106
Ninh Khic Ban 61
T6 Xuadn Ban 62
Nguyén Thé Binh 233
D6 Danh Bich 107
C

Truwong Quoc Chién 202
Trwong Thi Chinh 109
Tran Van Chinh 35
Pham Ngoc Chung 201
Hoang Thi Chung 42,58
Nguyén Thi Cic 226
Ng6 Tuin Cwong 110
Pham Tuin Cuong 121, 196
D

Vii B4 Diing 113
Cong Tién Diing 42,50,57,58,59, 64,67
Pham Tién Diing 9,51,67
Nguyén Trung Diing 60
Vi Ngoc Duy 60
Nguyén Vin Duy 107
Lé Thi Duyén 9,59, 63
Nguyén Dinh Dwong 54,56
Bui Thi Thily Dwong 105
Pham Van Dwong 105
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63.
64.
65.
66.
67.
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b

Nguyén Van Diép 105
T6 Van bBinh 155
Nguyén Dinh Do 23
G

Bui Thi Ha Giang 69
Lé Thi Hwong Giang 195
Nguyén Khac Giang 62
Trinh Thi Giang 112
H

Nguyén Manh Ha 23,42,57,58
Trin Thi Ha 116
Nguyén Viét Ha 196
Nguyén Thu Ha 23,35
D6 Thi Hong Hai 70,118
Tran Hong Hai 217
Do Thi Hai 55,59, 63
V0 Thi Hanh 55,59, 63
Nguyén Phan Hang 53
Lé Thi Thanh Hing 217
LAm Thi Hang 107,115
Nguyén Thi Hing 195
Nguyén Thi Hau 69, 117,118
Nguyén Thi Hién 195
Thac Thu Hién 246
Nguyén Thi Thu Hién 17,53
Trwong Thi Thu Hién 53
Nguyén Nhu Hiéu 201
Nguyén Vin Hiéu 109
binh Xuan Hoang 62
Vi Thi Minh Hong 51
Cao Thi Hong 59
Nguyén Thi Hong 197
Nguyén Tuin Hong 60
Hoang Nguw Huan 168
Vii Thi Hong Hué 66
Nguyén Thi Minh Hué 110
Nguyén Dirc Hing 68
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72.
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74.
75.
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77.
78.

79.
80.
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83.

84.
85.
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88.
89.
90.
91.
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96.
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98.
99.

100.
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Nguyén Manh Hung 86,98,107,111, 115,117
Nguyén Van Hung 195
Nguyén Viét Hung 9,23,42,57,58
Nguyén Tran Hung 65
Nguyén B4 Hung 53
Nguyén Viét Hung 56
bao Xuan Hung 197
Nguyén Thi Lan Hwong 180
Nguyén Thi Mai Hwong 241
Nguyén Thi Hwong 54,56
Tran Thu Hwong 108,114
K

Phan Van Kiém 61
Nguyén Cao Khang 110,115
Nguyén Van Khang 199, 202
Nguyén Vin Khanh 67
Hoang Thi Khuyén 108,114
L

Vii Pinh Lam 78
Nguyén Thé LAm 130,179
Ng6 Thi Lién 115
Pham Hoai Linh 106
Nguyén Khic Linh 93
Cao Thuy Linh 59
Pang Hong Luu 78
Ung Thi Ly 52
M

Nguyén Minh Man 130
Nguyén Xuan Min 211
Nguyén Dirc Minh 52
Pham Hong Minh 105
N

Nguyén Hoang Nam 23,57,58
Pham Hong Nam 106
bao Thé Nam 60
Pham Thi N3m 55,59, 63, 67
Vii Thi Ngan 52
Pang Hiru Nghi 194
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105.
106.
107.

108.

109.
110.
111.
112.
113.
114.

115.
116.
117.
118.

119.
120.
121.
122.
123.
124.
125.

126.
127.
128.
129.
130.
131.
132.
133.
134.
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Bui Hitu Nguyén 86
Nguyén Minh Nguyét 112
Nguyén Van Ngoc 143
Nguyén Thi Nhan 69
Nguyén Xuan Nhiém 17
Pham Xuan Nui 62
0

Lé Thi Mai Oanh 107,115,117
P

Mai Van Phuéc 68
Lé Bich Phuong 187
Vo Hoang Phwong 54,56
Nguyén Thu Phuwong 67
Ha Thi Phuwong 108
Poan Thi Thay Phuwgng 115
Q

Lé bang Quang 49
Dwong Tuin Quang 52
Vii Binh Qui 78
Nguyén Vin Quyén 199
S

L& Thi Sau 59
bang Van Soa 69
Tran Pinh Son 202
Nguyén Thi Kim Son 168
Nguyén Ngoc Son 54,56
Bui Trwong Son 198
Phan Viét Son 121
T

Hoang Van Tai 233,246
binh Thi Mai Thanh 9,55,59, 63,67
Nguyén Truong Thanh 136,154
Vii Minh Thanh 60, 64, 67
Nguyén Vin Thao 60
Phwong Thao 50
Lé Thi Phwong Thao 9, 35,55,59
Nguyén Thi Thao 226
Dw Thi Xuan Thao 78,98,111,112,117
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136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.

167.
168.
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Nguyén Van Thing 65
Dao Viét Thang 107,111, 115,117
Pinh Van Thién 70,109
Nguyén Thi Kim Thoa 17,61
Nguyén Thi Thom 59,67
Nguyén Thi Diéu Thu 70,78,111,116
Lé Van Thu 64,67
Lé Nhu Thuc 119
bang Thi Ngoc Thuy 23
Bui Thi L& Thiy 23
Pao Thi Lé Thiy 69
Bui Thi Thiy 202
Vii Thu Thiy 64
Vi Kim Thw 61
Pong Quang Thirc 50
Nguyén Van Tién 60
Nguyén Xuan Tu 105
Pham Anh Tuan 93
D6 Thanh Tuén 53
Vit Anh Tuan 67
Tong B4 Tuin 98,112,113
Nguyén Vin Tué 150,200
Nguyén Thanh Tung 150,200
Nguyén Manh Tudng 65
Lé Dac Tuyén 78
Nguyén Viét Tuyén 116
bang Thi Thanh Tram 203
D6 Thi Trang 17,61
Pham Thi Trang 98,112
Tran Thi Thu Trang 64
Nguyén Gia Trong 136
Nguyén Tién Trung 52
\%

bao Thi Hong Van 66
Lé Thi Vinh 108,114
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