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iM DQC TRO!

e vy bé bSi & ndi dung trige bing nghé thuir doi tai

ympic Mia dong 2002 di khién Uy ban Olympic Quéc
phii thay d5i hé théng bd phigu chim cila mbn

o bang nghé thuic. Viée i

Ji cong bing hon haa ra Lsi khong dé chist nao? Ban hiy
wi Hodm hoe v cude sbag d& tim hicu thém vé chi dé
nhé.

ong chuyén muc Todn cla Bi; ban doc nhé tudi c6 thé
c mi choi. choi mi hoc™ véi nhilng trd chai toin hoc,

gip thim uf Xuin Phong vi cic cing suf bit tén trom
g danh Cuidng By.

doc yéu 5 hoc va 66 hop hin & vé citng thich thi véi
fing diu hiéu chia hét cho 7, bii toin chia binh hay hujc

duia chiing ra vé chiu Au

tim hidu cude cich mang tinh toin bir

bési st du nhip ciia chit 55 ip. Cé vai trd trung tim

cude cich mang 46 1a Fibonacci vi cudn sich Liber

s émg, mie trong nhiing giso trinh diu tién vé cic
g phip sinh 10in sif dyng chir 55 A rip.

nhie
*f nhita thang qua khii nigm dgi xing. Ddi xitng ciing

La chia khia cia mhidy chiing minh khic nhay cita
ding thic vécro wrong Dids &Eﬂ‘“‘

cicban ciang doct
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CHIN CHUNG MINH

CHO MOT PANG THUC VEC TO

HOANG NGU HUAN!

Trong bai viét nay, ching ta s& xem xét mét
56 cich khdc nhau dé chirng minh ring téng
cic véc to ndi tim cua da gidc deéu 7 canh véi
cic dinh ctia né bing véc to khong.
GiasttAjAz ... Ay ladagidc déuncanh vagoi
Olatim cta né. Dit
i

OA] a') 0142, 1 :——OAH,

s=a;+a +---—!—a,,.

Ta sé dwa ra chin chitng minh chira ring s Ia
véc to khong.

Phuong phdp thit nhit (chuyén qua gidi
han)

Goi By,Bs, ..., B, tiong u'ng la trung diém
cla cic canh A]A') ArA3,...,A,A| cua da
gidc. Khi d6 BB, ... B, ciing 1 da gidc deu
(Hinh 1). D& don gian, ta dit

—
by = OB|,b> = OBy, ....by = OB,
LU'U)?r{ing
B s a) +a» B ugﬂfil__z
1 s D = s

a, +a
By = T
P

P

- PHAM TUAN CUONG?

Aj

B

A3 B>

Hinb 1.
Vi thé
by+by+:--+bp=a1+az+:+a,=s.

Ditu d6 c6 nghia la khi chuyén tir da gidc déu
ncanh AjA> ... A, sang da gidc gidc déu ndi
tiépnéla By, B, ..., By thi véc to cin tinh I3
khéng déi.

Ngoai ra véi chi s6 i bit ky, ta ¢ ding thic
|bi| = |ai|cos (’7{) Lip lai qud trinh trén ta
thu dugc mét diy cic da gidc déu n canh
(Hinh 1), méi da gidc c6 cdc dinh la trung
diém chia cdc canh cta da gidc dugc xiy dung
trudc dé. Sau mbi budc, bin kinh ctia dudng
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tron ngoai tiép da gidc d2u n canh lai nhin
v6i mot s6 khong déi g = cos () nho hon
1. Viviy, bdn kinh dudng tron ngoai ti€p nay
¢6 thé 1am cho nhd hon mét s6 thuc duong
bat ky cho trude. Ttc 1a d6 dai clia véc to s
(nhu d4 biét, d6 dai ctia véc to tdng khong thé
16n hon téng cic d6 dai cta cdc véc to thanh
phin) cé thé nhd vé ciing v6 tin. Pieu dé c6
nghfali [s| =0, hayla s = 0.

Phuong phép thit hai (hai buéc lip)
Trong phuong phdp trén, ta c6 thé rit gon
thanh haibuéc l3p. Tir dagidc By, Ba, ..., By
ta chuyén t6i da gidc deu ncanh C1C;...Cy
(Hinh 2) véicdc véctobdnkinh ¢y, c2,..., ¢
c6 tdng vin i véc to s.

A.ﬂ
Cn Bn
7
(& Al
[9)
B; B
v
&)
(&)
A3 B> Az
Hinh 2.

Chting ta sé tim mdi lién hé¢ gitta d6 dai cta
cdc véc ta. Vi moi chisd i, ta cd cdc ding thite
sau

Y[ T
il =lailcos (=) el = b cos ().
n n

Hon nita, cdc véc to a; va ¢; 12 cing huéng.
Viviy ¢; = cos? (,—Tf) a; va

§ = B Lp et iy
T
= cos” (—) (ay+az2+---+ay,)
n

5 (T
=cos" [ — ]S
n

52

Tir ding thic s = cos? () s, suy ra (v6in >
2)s=0.
Phuwong phdp thd ba (cich nhém khic)

Xét cic véc to (Hinh 3)
— ap+a —  ar+a
dy= 0Dy = ———,d3 = 0Dy = =——,
e 1 an+az
adl:OD1: 3
Khi dé

d1+d2+"'+dn:a1+02+"'+an:5‘-

DE ding nhan thdy, véi moi chi 6 ita c ding

thic
d,'ZCOS — | d;j.
n

Liy téng theo i, ta thu dugc

§=COs|{ — ]S
n

Tir diy, talaicé s = 0.

Aﬂ
Dn Al
7\
0 D,
D
Dy
A% A2
Hinbh 3.

Phudng phép thit 4 (d6i xéng truc)

Véi n chin, khing dinh cia bii todn la 18
rang do cdc hang tir cda téng s c6 thé dugc
chia thanh nhém gdm cic cip véc to doi
nhau. Gid stt n = 2k — |, D& thdy céc véc to

T
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ax VAd—1,a3 Viay, _,
xting v6i nhau qua du‘b‘ng th
a; thudc dudng th:’ing niy).
a) +ax—1,a3 + ax_o,..
phu’dng véi véc ta ay. Ty
chit tuong ty véi véc to

) +1 ddi
Ang OA, (véc to
Vi Vay cdc téng
kT agy cling
dd ta Suy ra tinh

s=ar+ (@ +ay_,)+(

a3+a2k_2)
+"'+(ak+ak+1).

Nhung véc toa; (gidng nhu moi véc toa;
vai tro binh ding véi véc tg ai cho nén tl)in

cich Iy ludn twong ty nhy trén 1o cling Sug
ra véc to s cing phuong véi véc g a;. Ne’Z
gid stt s 7 O thi ta s& suy ra c4c véc tg a; vi
ay cing phuong véi nhau, 13 mé didy v
Diéudé cé nghialas =0

)cé

5 ly.

Phuong phip thi 5 (phép quay)

Quay tit ci cdc véc to mot géc 273 theo chizu
kim dong hd. Khi d6 véc to a; bién thinh
véc t0 ap, véc to ay bién thianh véc to as. . .,
véc t0,a, bién thinh véc to a;, con véc to
s =a)+ ap + --- + a, bién thinh véc to
a+az+---+ay; = s. Nhu viy, ta quay véc
to' s mét géc 2X (géc niy khong phai 12 béi
cia27) va lai thu dugc véc to's. Dieu nay chi
c6 thé xdy ra khi véc to s 12 véc to khong.
Phuong phip 6 (vi tu quay)

Pitk = %%AZ . Véi méi i, nhin véc td a; véik,
sau d6 quaylné theo chitu kim ddng ho mc}}:
géc ot = T — ZOA A, ta thu dugc véc td g;
va néu ldy diém A; 13 gc véc to nay € tring

rx) Fd A
Voivec to AjA 4. Vivay

S’=a’|+a,2+"‘+a:1
> — TAL ==
=A1A> +A2A3+"“+‘AHA1 ==

Thé nhung véc ta s’ ciing thu dugc tif vee to

$ qua phép bién d6i nhu d6i cic hang t:I' cctilf:l
né: nhin véi k va quay mot g6c . Diéu do
cho thiy véc ta s bing véc to khong.
Phuong phép thit 7 (s6 phiic)
it quy udc ring cic dinh dugc
ngugc chitu kim dong ho va du

dénh s0
dng tron

"?ak Viak

¢ = 1= COSQ+ising = (i
: ’ R k]
:5111 d6 téng ctian véc tg tuong tng véi téng
Y A L]
hua n sé hang diu tién cga cip s8 nhan véi s§
ang diu tién bing 1 vi cdng boi g:

Sn = 1+q+q2++q""“1 - qn._l
g =l

Thé nhung ¢" = ¢i"? = 27 — | Tyc 12
Sy =10,
Phuong phip thi 8 (trong tim)
Ching ta s& chiing minh mét khing dinh
tong quit hon,
Gia str da gidc A1A>...A, ¢6 hai truc déi
xing !y val, cit nhau tai di€m 0. Khi d6

—  —
OA} + OAs+---+OA, = 0.

Dit vao cdc dinh clia da gidc cdc khéi lugng
mdt don vi. Khi d6 bai todn duge quy vé viéc
chitng minh ring trong tdm s&€ ndm tai diém
0. Nhu ching tadi bi€t(xem [10, 11]) trong
tim dugc xdc dinh duy nhidt. Gia sit trong
tim nim & diém C khong thudc bit c truc
déi xtrng [ nio. Tacd

— e
CﬁT+CA2+---+CAn=0-

Xét diém C’ d6i xﬁ_n_g_;réi diém C qua . Khi
d6 téng cdc véc t_or> C'A; sé déi Xl'l'l’lg véiféng
chia cic véc to CA1 (ttic 12 d6i xu“ng véi vée
to khéng) qua / va vl thé Sﬁng bin:g Vé'cr }1:'10’
khéng. Nhu viy, C' ciing 12 Erqng t?m\}] né
nhung trong tim la d1:1y nhﬁat. v l(};}. ;iy
trong tim budc phai nim trén En;c h ?1 ;{ i g
bi:t ky cua vit thé. Dia{ d6 co rlllg fa :linh
thuoc cil1 val2. Moi thit dugc chung

xong!
53
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Phuong phip tha 9 (vit ly)

Qua méi diém A; ké dudng thing vuéng géc
voi véc ta a;, cic giao diém clia cdc cip dudng
thing lién ti€p d6 cho ta mét da gidc deu F
déu n canh ngoai tiép da giic ban dau. Xét
mot ling tru ding tao ra bing cich kéo F
theo huéng vuéng géc véi mit phing chita
da gidc. Gia st ling tru ndy dugc d6 diy nude
va dugc dit trén mot mit ban phing. Khi d6
tdng cic véctos = ay +ay + -+ - +ay ty 1¢
véivéctodp luc P ctia chdt1dnglén cic thinh
canh cta ling try. R& rang [a ling tru khong
dich chuyénvithé P = 0, tic la s = 0.
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