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CHfIrrCHUNGMII\H
cHo MQT pAxc rHUc \rrc TO

HoANG Neu luAN' PHAMTuAN cuoNe'

Tiong bii vidt n)y, chtng ta s6 xem xdt m6t

sd cdch khdc nhau dd chrtng minh ring tdng

circv6cto ndi tAm cria dagi6c dbu n canh v6i

cdc dinh cria n6 bing vdc to kh6ng.

Gii srlA rAz . . . A,, li da gi6c dbu n canh vi ggi

O li tlm ctra n6. DIt

--) -+
(tl - OAI'ul - OA:" "(111 :' Q4"'

s : {rl * uz* "''l an.

Ta sE drla ra chin chrtng minh chi ra ring,r li
vdc td kh6ng.

Phrt'cng phrip thrf nhdt (chuydn qua gidi
h+')

Goi B1 ,82,...,8,, tr/dng rlng li trung didm

ctia citc c4nh A 1A2,A2At. . . . ,AuA1 cria da

gidc. Khi do I) 182. . . 8,, cirng li da gidc dbu

(Hinh 1). Dd don giin, ta dlt

_) -"+
hr - OBt.h,' O81.....b,, - OB,t'

Ltuy rilng

u t I tl) rr. --l- fl t
h,-'' -.h:-=t,2
. a,,! tll
bn : "-V-.

L

IIinlt l.

Vi thd

l;y *h2+ "'+ bn: rr, f rt: I "' -1- r1,, :,1'.

Dibu d6 c5 nghia 1)" khi chuydn tir da gidc dbu

n carh AtAz. . .A,, sangdagiitc gi6c clbu n6i

tidp n6 lb, ii y,Il2, " . . ,8,, thi vdc to cbn tinh l)
kh6ng d6i.

Ngoii ra v6i chi sd i bdt kj', ta c6 dlng thr?c

lbil : lu ilcos ( ,a ). LIp lai quii trlnh tr€n ta

thu dtloc m6t dly cic da gidc dbu rr canh

(Hinh 1), m6i da gidc c6 cic dinh li trung

didm cria cdc canh ctndagiitcduoc xiy dung

tnJdc d6. Sau m6i brr6c, bdn kfnh cfia dudng

t) Dai hot Mi - Dia d:it.

rAP 5 - so s rrrElrC ofiozr 51



trdn ngoai tidp da gi6c dbu n canh l4i nhin
v6i m6t sd kh6ng d6i q: cos (f ) nh6 hon
1. Vi viy, bdn kinh drrdng tr6n ngoai tidp n)y
c6 thd l)m cho nh6 hon m6t sd thr/c dudng
bdt k}' cho tnJdc. Tfc li d0 &i cria vdc td s

(nhrr dd bidt, d6 d)i cria v6c td t6ng kh6ng thd
l6n hon tdng cdc d0 dii c&'a cic vdc td th)nh
phhn) c6 thd nh6 v6 ctng v6 tAn. Dibu d6 c6

nghia li lrl : o, hay li s : 0.

Phrrong phrip thrf hai (hai brr6c $p)
Tlong phuong phdp tr6n, ta c6 thd rft ggn
thinh hai brr6c lap. Tir da gi6c 81,82, . . . ,8,
ta chuydn t6i da gi6c dbu n c4nh C1C2. . .Cn

(Hinh 2) v6i cicvl,c tobdn kinh c t, c2, . . ., cn

c5 tdng v6n li vdc td s.

4,,

Hinh2.

Chtng ta sE tim mdi li€n hQ gitra cl6 dii cta
cicvl,c to. V6i moi chi sd i, tac6 cic dXng thfc
sau

lbil:lnil."r (;) . l.il - lb,l..' (;)
Hon nfi4 cdc v€c rd aivi c; l). cirng hrf6ng.
Yi viI ci : cos2 (*) o,rl,

.i:c1 lczl.cz*."*c,,
c /7t\: CoSr l;)@t *a: * ...* a,)

t / 7l\: cos_ (;/ ,

52

TU dnng thfc s : cos2 (#) r r", ra(v6i n )
2) s :0.
Phr/ong phrip thrf ba (c{ch nh6m kh{c)

X€t cic vdc to (Hinh 3)

----+ or l az -----+dz: ODz: -#,d3: OD3:)
----+

...,dt : oDt :

Khi d6

aZ* a+

2'

a: v:l ,

xrlng'
rzr thr
a:-t
phrro
chdt t

_f=

Nhrl
vai ui
cich I

ra vdr

$i sn

ril cfi
DiEu,

Phdo

a'r
kim d

rtc U
rlec u
-i:d
cl: -r
tdJ !
clr2]
c6fil
Phdr

Dirt
saud
g&o
vinf;
voi*

s

Ttfr
s qu.
n6: n
cho d

Phdr

Taq
n$rq

ieei

an* a2

di: cos (+) ",

Ldy tingtheo l, ta thu drroc

s:cos (+)'
A1

Tii dXy, ta lai c5 s : 0.

A,,

dt * dz+ "' + dn : at * az+ "' I an : s.

D6 ding nh6.n thdy, v6i moi chi sd I ta c6 ding
th(rc

H)nb3.

Phrlong phip thfi4 (ddi xrfng trgc)

Y6i n chin, khing dlnh cfra bli to{n li 16

ring do cdc h4ng trl ctra t6ng s c6 thd tlrroc
chia thlmh nh6m gbm cdc clp vdc td ddi
nhau. Gii. sr? rz : 2k - 1. D6 thdy cdc vdc td



a2 vi a21r-1 , a3 vh. (12k-2t . . . , ak v) a111 cldi

xilng v6i nhau qua drrdng thhngOAl (v6c to
c1 thu6c drrdng thing niy). Vi v{y c{c t6ng
a2 I a21r-1 ra3 * a21r-2,. . ., ak* ap11 ctng
phrrong v6i vdc td a1. TU d6 ta suy ra dnh
chdt trlong td v6i v6c td

s : dr * (a2 * azr-r)* (a: * azn-z)

+ "'+ (ap* ap1).

Nhrrng v6c td a2 (gilngnhu moi v6c td ai) c6

vai trd binh ding v6i vdc td a1 cho n€n bing
cichlf luin trlong trl nhu trdn ta cfrng suy

ra v6c td s ctrng phuong v6i vdc td az. Ndu
gii srl s + 0 th) ta s6 suy ra cic vdc td a1 vi
a2 cingphrrong v6i nhau, l) m6t dibu v6 ly.

Dibu d6 c6 nghia lIs : 0.

Phr/ong phip thrf 5 (phr5p qua,

Quay tdt c6. cdcv€cto m6t S6rT theo chibu

kim clbng hb. Khi d6 vdc td a1 bidn th)nh
vdc to a2, vdc to a2 bidn thlnh v6c td a3 . . .,

v6c td an bidn thlnh vdc to a1, cdn vdc to
s : at * az + "' * an bidn thinh vdc to
a2* a3+''' + at : s.Nhr/viy, ta quayvdc

td s m6t g6rT fu6c niy kh6ng phii l) b6i
c&eZn) vI lai thu duoc vdc tos. Dibu niy chi
c6 thd xly ra.khi vdc tos lI vdc to kh6ng.

Phdong phrip 6 (vi tU qua,
Ditk : lff .Vttim6i i, nhan v6c td ai v6ik,
sau d6 quay n6 theo chibu kim tlbng hb mQt

g6c a - fi - lOAtAz ta thu ducc vdc to a',

vI ndu ldy didm A; li gdc vdc td niy s6 trtng
v6i vdc td AiA;.Yi uil

s,:a,t+aL+...+",,
i I: ArAz*A2A3+ "'+AnAi :0.

Thd nhrrng vdc td s/ c0ng thu duoc tr! vdc to
s qua phdp bidn d6i nhu ddi cdc h4ng tfi cira

n6: nhin v6i k vi quay m6t g6c a. Dibu d6

cho thdy vdc to s bing v6c td kh6ng.

Phdong phdp thrf I (sd phrfc)

Th qoy t/6c ring c{c dinh drroc ddnh sd

ngt/gc chibu kim dbng hb v) dr;dng trbn

ngo?l ueP oa glac oe

bing 1. L{p mat phlng phrfc sao cho toa d6

phrlc cira tdm vi dinhAl tr/dng (fng li0 vi 1.

Kyihi6u

2tr
E :'i,? : cosg *lsin Q : e'e .

Khi d6 tdngcian vdc to trldng (rngvdi t6ng
ciran sd hang dhu ti6n cria cdp sd nhin vdi sd

hang dhu ti6n bing 1 v) c6ng b6i q:

nnI
S,: I +q+q2+...*qn-t :' i'q- |

Thd nhrrng qn : ei'? - ,2tti : 1. T(lc lI
Srz :0.
Phdong phip thrf 8 (trgng tim)
Chirng ta s6 ch(tng minh m6t khing dinh
t6ng qudt hon.

Gii srl de gi6c AtAz. . .A, c6 hai truc ddi
xitng /1 vil2 citnhau tai di6m O. Khi d6

---+
oAi + oAz + ...* oA',: g.

Dit vio cdc dinh cfia da gidc ci,c khdi lrrgng

m6t don vi. Khi d6 bii todn clrtoc quy vb vi6c

chrlng minh ri.ng trong tim sE nim t4i didm

O. Nhu chdng ta d6 bidt (xem [10, I 1]) trgng
tim duoc xdc ctinh duy nhdt. Gii sfi trong
tAm nim 6 didm C kh6ng thu6c bdt crl truc
ddi xitng I nio. Th c6

CAr + CAt+ "'lCAn: g.

Xdt didm Ct ddixitng v6i didm C qua 1. Khi

-cl6 t6ng circ v6,c to CtAisE ddi x(ing v6i t6ng
------+

ciua circ vdc to CA1 (t(tc llL ddi x(ing v6i vdc

to kh6ng) qua I vI vi thd cfing bing vdc td
kh6ng. Nhrr viy, Ct ciungll trong tim. Thd
nhung trong tim li duy nhdt. v6 lf. Vi v{y
trong tim buQc phii nim trdn truc ddi x(tng

bdt k}. cira v{t rh6. Dibu d6 c6 nghia li n6

thu6c c6,\ vb,/2. Moi th(i drroc ch(lng minh
xong!
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Phdong phfp thrf 9 (vit ly)

Qua m6i di6m A; k6 clrrdng thing vu6ng g6c

v6i vdc td o i, cilcgiao didm ciua ci,cc{p drrdng
thlng li6n tidp d6 cho ta m6t da gi6c tlbu F
dbu ,r canh ngo4i tidp da giitc ban dhu. Xdt
m6t hng tru ditng tao ra bing cdch kdo F
theo hrr6ng vu6ng g6c vdi mit phing chrla
dagi6,c. Gii sfi ling tru niy drtoc d6 dhy nrrdc
vi tluoc dlt trdn m6t mlt blLn phlng. Khi d6
tdng cdc vdc to s : at * az + ... * a,, ty l€
v6i vdc td 6p luc P cira chdt l6ng l6n c6c th)nh
canh cira ling tru. R6 r)ng li ling tru kh6ng
dich chuydn vi thd P : 0, rrlc li s : 0.
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