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CHIN CHUNG MINH
CHO MOT PANG THUC VEC TO

HOANG NGU HUAN' - PHAM TUAN CUONG?

\
By

Trong bai viét niy, chiing ta s xem xét mot
s cich khéc nhau dé ching minh ring tong
cdc véc to ndi tAm clia da gidc déu 1 canh véi
céc dinh ctia né bing véc to khong.
GiasttAjA, ... A, ladagidc deuncanhvagoi
O1a tAm ctia né. Dit

—_— —_— —
a) = OA),(IQ = OA;..!.,(l,, = OA,,,

§e=aytag - dn.

Ta sé dua ra chin chéing minh chi ra ring s la
véc to khong.

Phuong phip th nhit (chuyén qua gidi
han)

Goi B, B>, ..., B, tuong tng 12 trung di€ém
clia cdc canh A1Ay,A2A3,...,A,A; cia da
gidc. Khi d6 B1B>...B, cing 1a da gidc deu
(Hinh 1). Dé don gian, ta dit

‘_> ,____} i\
by = OB|.by = OB>,...,by, = OB,

Luu ¥ ring
ar+ay ay +as
/71 = ———*—.bg S T
2 2
In+a
b, = i Mot

2

B

Hinbh 1.
Vi the

l)[ ‘*'bzﬁ»»..%_[)” = ay +(72 n e 'i'(l;, =5

Diéu d6 c6 nghta 1a khi chuyén tir da gidc deu
ncanh AjA; ... A, sang da gidc gidc deu ndi
tiépnéla By, By,..., By thivécto can tinh 12
khong déi.

Ngoai ra v6i chi s8 i bit ky, ta 6 déng thic
|bi| = |ai|cos (£). Lip lai qud trinh trén ta
thu dugc mot diy cic da gidc déu 7 canh
(Hinh 1), mbi da gidc 6 céc dinh la trung
diém clia cc canh clia da gidc dugc xiy dung
trude d6. Sau mbi budc, bén kinh ctia dudng

V2Dai hoc M6 ~ Dia chit.
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tron ngoai ti€p da gidc deu n canh lai nhin
v6i mot s6 khong déi g = cos (%) nho hon
1. Viviy, bin kinh dudng tron ngoai ti€p nay
c6 thé lam cho nhé hon mét s8 thuce duong
bt ky cho truge. Tic 1a d6 dai ctia véc ta s
(nhw d4 bi€t, d6 dai cta véc to téng khong thé
16n hon téng cdc d6 dai ctia cdc véc to thanh
phin) c6 thé nhé vo cung v6 tin. Dieu d6 c6
nghiald [s| =0, hayla s = 0.

Phuong phdp thi hai (hai buéc Lip)
Trong phuong phép trén, ta c6 thé rat gon
thanh hai buéc lip. Tt dagiéc By, B>, ..., B,
ta chuyén t6i da gidc déu n canh C1C, ... C,
(Hinh 2) véi cicvéc tobinkinh ¢y, ca,. .. ,cp
c6 téng vin 12 véc to s.

Hinb 2.

Ching ta s€ tim mdi lién hé gitta 6 dai ctia

céc véc to. Véimoi chisd i, ta cé cdc ding thic
sau

T T
lbil = lailcos (=) lei| = loileos (=)
n n

Hon nta, cic véc to a; va ¢; 1a cing huéng.

Viviy ¢; = cos? (£) a;va
s=e1reyte3tidey
2 (T
= cos (;) (a1+ay+---+ay)

T
= COS2 <—) S.
n
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Tt ding thitc s = cos? (7—;-) s, suy ra (v6in >
215 =0,

Phuong phip thi ba (cich nhém khiéc)
Xét céc véc to (Hinh 3)

e —ep
dy = 0Dy = - +a3,d3 =0D3 = a2—;a4
i
AT DD, e
2
Khi d6

di+dr+---+dy=a14+ay+---+a,=s.

Dé dang nhin thdy, v6i moi chisd itacé ding

thic
2
d; =cos (—75> a;.
n

Liy t8ng theo i, ta thu dugc

=)
§=COos| — |s.
n

Tu déy, talaicé s =0.

A"
Dn A 1

[
0 I

D,
Ds
A3 Ay
Hinh 3.

Phuong phip thy 4 (d6i xing truc)

Véi n chin, khing dinh ctia bai todn 1 16
rang do cdc hang t cta tdng s c6 thé dugc
chia thanh nhém gom cdc cip véc to doi
nhau. Gid st n = 2k — 1. D€ thdy cic véc to

: ’ l TAP 5 — 56 9 THANG 9/2021
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aj va ao2k—1> d3 va Aof=25 v+ A va ak+1 doi
xtng véi nhau qua dudng thing OA| (véc to
a; thudc dudng thing nay). Vi viy cic tong
ap + axe_1,a3 + azx—2,...,a; + ag41 cung
phuong véi véc to a;. Tir d6 ta suy ra tinh
chit tuong ty véi véc to

s =aj+ (ay+axy—1)+(as +axy-2)
+ -+ (ag + agy1)-

Nhung véc toa, (gidng nhu moi véc toa;) cb
vai trd binh ding véi véc to a; cho nén bing
céch ly ludn twong tu nhu trén ta cing suy
ra véc to s cing phuong véi véc to ar. Néu
gid st s # O thi ta s€ suy ra cdc véc to a; va
a, cung phuong véi nhau, la mot dieu vo ly.
bitu d6 c6 nghialas = 0.

Phuong phép thid 5 (phép quay)

Quay tdt ca cdc véc to mot goc %IE theo chi¢u
kim dong ho. Khi d6 véc to a; bién thanh
véc td an, véc to ap bién thanh véctgas .. .,
véc to a, bién thanh véc to a;, con véc to
s = ay +ay + -+ + a, bién thinh véc to
az+az+---+a; = s. Nhu viy, ta quay véc
to s mot géc 2}—1” (g6c nay khong phii la boi
clia27) vi lai thu dugc vée ta s. Ditu nay chi
c6 thé xay ra khi véc to's 1a véc to khong.
Phuong phip 6 (vi ty quay)

itk = 472, V&i mdi/, nhan véc to a; v6ik,

sau d6 quay nd theo chiéu kim dong hd mét

géc o0 = T — LOAA; ta thu dugc vée to ]

va néu ldy diém A; 12 gbc véc to nay sé trung
S

véivécto AjA; 1. Viviy

/ / / /
S =a;+a,+--+a,

S p— e
=A1Ay +ArA3+ - +AA = 0.

Thé nhung véc to s” cting thu dugc tir véc to
s qua phép bién d8i nhu ddi cdc hang tlr ctia
né: nhin véi k vi quay moét gée or. Dieu d6
cho thdy véc to s bing véc to khong.
Phuong phip thi 7 (s6 phc)

Ta quy wéc ring cdc dinh dugc dinh s6
ngugc chitu kim dong ho va dudng tron

TAP 5 — SO 9 THANG 9/2021 ” l
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ngoai ti€p da gidc déu n canh c6 bin kinh
bing 1. Lap mit phéng phtc sao cho toa do
phtic cia tim va dinh A twong tnglaOval.
Ky hiéu

@=—,g=cos@+iIsmnQ =¢e".
n
Khi d6 tdng ctian véc to tuong ting véi téng
ctian s6 hang dau tién ctia cip s6 nhin véi s6
hang d4u tién bing 1 va cong bdi g:

2 n—1 qn_l
Sn=14+qg+q +--+q = a—1"

Thé nhung ¢" = "% = 2™ = 1. Tc I
S =10,

Phuong phip thy 8 (trong tim)

Chung ta sé chiing minh mét khing dinh
téng qudt hon.

Gia st da gidc A1A... A, c6 hai truc déi
xtng /| va > cit nhau tai diém O. Khi d6

R —
OA1+0OAy+---+0A, =0.

Dit vao cdc dinh ctia da gidc céc khoi luong
mdt don vi. Khi d6 bai todn dugc quy ve viée
chitng minh ring trong tim s€ nim tai di€ém
O.Nhu ching ta da biét (xem [10, 11]) trong
tim dugc xdc dinh duy nhit. Gid sl trong
tim nim & diém C khong thudc bit ¢t truc
déi xting / ndo. Ta cé

SO R —
CA;1+CA3+---4+CA,=0.

Xét diém €' d6i xttng v6i diém C qua /. Khi
dé tdng cdc véc to C’—Ai sé d6i xting véi tong
clia cdc véc to 67; (tdc 1a déi xting véi véc
to khong) qua / va vi thé ciing bing véc to
khong. Nhu viy, €' cting 1 trong tim. Thé
nhung trong tim la duy nhit. v6 ly. Vi vy
trong tim budc phai nim trén tryc doi xting
bt ky cua vt thé. Dieu d6 c6 nghia 1a né
thudc ca/; va . Moi thtt duge chiing minh
xong!
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Phuong phip thi 9 (vit ly)
Qua méi diém A, ké dudng thing vudng géc
véivée to a;, céc giao di€m cta cdc cip dudng
thing lién ti€p d6 cho ta mét da gide deu F
déu n canh ngoai ti€p da gidc ban dau. Xét
mot ling tru diing tao ra bing cich kéo F
theo hudng vudng géc véi mit phing chira
dagidc. Gid stt ling tru ndy dugc d6 day nuéce
va dugc dit trén mét mit ban phang. Khi dé
tdng cic véctos = ay +ax+ - +a, ty 1€
véivéc todp luc P ctia chitlong 1én cdc thanh
canh ctia ling try. R rang la ling try khong
dich chuyén vithé P = 0, ticlas = 0.
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