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Trong co hoc mbi truang lida tuc khé ¢ the tim mot tuong quan don gidn, quen
thude va duge s dyng shidu trong hoat ‘déng kj thuat hon dinh fudt Hook, Tuy nhién y
nghm clia dinh ludt vin chwa duoc thfv hi%u hoan toan. Trong bii bic’ n2y téi 3¢ chl ra
sdng & day ciing c6 thé niy sinh nhung ¥ tudng hay hép din bdi sy trong samg v mang lai
nhigu k&t qud ¢6 ich, Chung ta-'sé viét cic cong thic & dang ngdn nglt Tenxo khong chi 86 ;
vi qua marng ludi chi s§ kho thiy duoc sy don gide clia tu tudng di néu ra.

Tdt cd cic tenxo trong bai bio pay deu I3 tenxo Euclide. Chung ia phﬁn tir clia
cac bic tenxo bdip: Tpr=3 @I R®... ¥D cia khéng gian vécto «vat Iy » Euclide ba
chizy ban d3u .- Dé la cic 56 By 8, k ... khi-p =0, cic véc to m, a,.. khi p=1, cac
tenxo hang bai «, 7... khi p =2, chc tenxo hang béa G, 8, . khi p= 4.

Céc tenxo hang hai ... duge lﬁy tir khong gian ten xo Fon 51 xung
S=sym>5% > C T2 :

the 13, f = o,

C'ac tenxzo hang bdn s& chi la cic tenxo 14y ti khong gian tenzo con
_ J=d & I Te ]
Céc tenxd tryc giac hang hai s& ky hiéu qua Q,... Bing d6i chiéu duéi diy cko

phép ta fap téc chuyén tt mét coag thiac bit ky trong bai bao nky saag cong thic vift &
dang chi s4 Descartes ;
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o véi mol uécg cd val trd ¢ ldn trong cée suy iuan cha ching ta. g
g0i E Iy dcm vi. Tir dink nﬁhia 847 ra '
1 . N

Eij]rm == ""E‘ (5ik5'm'+'§im 61;;)

Ta nhin thiy réﬁlg Q= E =E v&i moi Q & §,¢trong 36 6 i’y hide nhém cic phép itnﬁn
truc giao clia khong glan .

D&i tuong nghin cfu clia bal bio nay chinh 1a dinh luit Hook thong th
Ching ta ¢ th® cho ring fing sufr la bam tuyén tinh cla bién dang, bign dang 1
trang thai tu nhién khong img sufit 1a mdc bidn dang, tenxzo dmg sudt la d6i nmg,
hudng clia nhiét do vi cla cic trudag khac la khéng ddng ke.

Nha vay, dinh luit Hook co dang e

o = E s 85 g5 = Cijxm Ekm (11)

Teazg € duge goi la tenzo d6 cang. Noi chung, dinh luat Hook che nghich d3o -

aﬂh

g= § LG5 = S]’_‘jkm T km (1‘2)
Tenxo § duoc got 13 teaxo &0 mEm. Cic teaxo L, S nghich ddo 120 phau theo nghia
Cej = S50C = E

Theo truyén thong &3 duge xdc 15p. ching ta 88 md ti cic tink chét din hi biag -
tenxc & cing C. .

Liy mot vt thd dan hdi C tiy ¢. Néi chung, cic teaxo wing sudt o vi bifn dang
lién h{% v4i nhau bing dinh lude Hook (1.1), (1.2), khong nhimg khong t7 18 v5i nhay, tic
2 o=k he véi A bit k¥, mk thim c¢hi con khong dong tryc, Vat th® ddng hudng clng.
Lhong phai 12 ngoai 18, Tuy nhién, c6 th® xlly ra trudag hop la d5i véi var th® dan hdi <
cho trudc, cac b_;en dang € va tng sudt ¢ duge chon lya sao cho Evh ot} [& hoin toan,

tie 14 : . k
. o A B a1 T ARy ) . .

voi mét hing 86 3 ndo d5.
T4t ohién la dite d6 sy ro 481 vél ¢ = o, trong &6 A, w dugc xac dinh bing
dizu kién .
C.o=4o (1.3)
inh nghia: Thing 58 & dupe goi 1d mbdun 35 citng cie odr 1ké dén b C néuy nhu
Wi tai mdt temxe B4i wxing hang hai o =50 thin min dide kigy (1.3, Chish fenso o duge
goi id trong thai ddn koi ridng tnong :f:.v:g.w; mddnn cia citng s pgt thi €

7

Bink 3y Y. Ny wenwe oo Sda rrang thii die B vieng twong dag vei médun 46
cirieg pocta e@t fhe T bl el mit phép quay bt ki O ( j @, tenxe O = o« chng (& irang théi
" e L= B

dan h3i riéng mam: dng véd ckink médun dp ml‘fzg A ota ogf thE Qw C

Chieng mink: MNéu C. @ = d o
thi '

(Q%’C) (Q*C) QH(C u)-’—"?\gzs:m

Ching ta chi xét cde vt thé dan hdi co the
2D {e) =c.8=c.C,

(L.4)
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Toan bo C{_‘zi’\av teink dog rréo
g :

la tich vo buéng zée dink ding dén trong J. ‘
Céc teaxo C& J duge col ohu ld cde tods tif tuyén tinh [ 1 o — of bién i ve

chizh noé
Ho)=C o

Cvol mol .

tic la

Sy tdn tai the dan hdi (1.4) tuong duong v dity kitn sau:
“wped 5

=9

a.C.B=p.C.u v&i moi

2l @=fw

Céc phép bifn dbi tuyén tinh nhu vay clia khéng gian Fuclide dugc goi 1a cac phép
bidu ddi Adi xing. o

Bat ky mot toan tir tuyén tinh ndo tdc déng trong khong gian hitu han ‘chidy déu
duge xdc dinh mot cich duy nhdt khi cho bigt gia tri cta nd tai cie phin td clia mdt
hé co sd cb dinh tuy j. D8 tién loi ta 14y hé co sd trye chuiin trong of: .
0. K1

1, K=1, (1.5) .

Oy oo y0OVI 5 O + WL = BRI =
trong d6 K, L = I...., VL , o _
(¢ day v sau ndy ching ta ddnh ddu céc co s trong of bing cic chir cdi la tink in; khing
ldy ting theo cde chi s¢ lip). Khi vi€r mot tenxo o € o bt ky trong hé co s& iy ta c6 ;

' &= arn + .t AV oV 8K = 6L 0K, ' ‘
Bay gid ta o S
Coo=a.CLur+ ... 4 avi.C. o=
=HC . w) @ ar + . + gg.ﬁw)(@gw].oc
voi mol « & J. Tu 46 suy ra dong nkdr thic co ban: : ‘

E = (C 21) @EI + ot (_(;_ -_E)_VI) ) WVI ) . {1.5)

v0i moi tenxe CE | vh moi hé co 36 tryc chuln ok &Ed, K =1,,.., VL

Bdng nhdt thic (1.6) tuong duong vai kée lugn sav: voi moi hé co 56 tryc chuln
(1.5)
B = ot @_93;_ e+ o 2 vy (1.7}

Trong 1y thuyét v& cac dah xp 361 xing cla cdc khéag gian Fuclide, cde dnk xo chidn
d6ng vai trd chink. Te s8 tim biZu thuc tenzo cla ching. Xét khéng gian con P O 5 vy

phin b truc giso Pl cha nb. Cang thic o =3 @ {;{>,L ¢t nphia 1h w8 mol temzo

a2 S8 chi t6n tai hai. tenxo G ?E@“ 380 cho

1=ap tat ap. al = 0, 1€ P

Tenxd %3 thudng duwoc goi 1a Aink ehidu trye giao cha tenzo o zubng khing gian con P,

Xét tenzo P& ] duoc xéc dioh don tri theo quy tde
. _'?“_Cf = oc@ yéfl moi EE;}




" cha'dun vi née

Temcg ahy duge gob W duk xg ohidn rewe phie soudng ;e;férw gian gon P DE diny
chi ta P & dasg hitn, Gid sv L =dim P < 6, ta My hé co sc ey chula 0F,e s OV 380
cho ?"}KG WKl DK nfm trong P, Khi dé B -
Flamal = el P 0K = 9Bk
'vﬁ ’ f ur = O o6 mol W Gt P
Theo dong nhdy thie {1 f’) ta nhia dugc! _ . _
P o= wret @ ogesd e+ oKL @ oL 3 (185
Thi nguyén cha @ biag s luong cdc thanh phin trong bigu dién (1 S)
dim P = Py :

Hai énh xg chiu P1 xudng P1 va Pz zubng 932 duge gol & rrwe gow, nfu céc -

khéng gian con Py, @ truc giao nhay.
Heé cac 4nh xa chidu tryc gizo nhau ting déi mot Py Pips Po du’cc goi 1a khai tmm

g‘ P+ Pe o (1.9)
Phép khai trign khong gian ra thng tryc t;ép ctra cie khong glan con truc giso nha
titng 461 mot
=P .8 P (1.10)
trong 46 B G?’—Im;&,ocﬁi v D

tuong Gag voi phép kbai tridn clia don w1 (1. D) Va ngugc lai, ph»p khai tri2n don vi (1.9)
i Pt1 1a céc dnh xg chidu truc giao xudng #,, ¢ =1,.., ¢ tucma dmg véi khal triéa {1 10),
trohg d6 Py 1 Pp khi mr#@ :

Bay g:o ta dd sin séng phit bidu dlnh ly chinh ~ dinh 1§ phd cia 1§ thuyét vt chc 4nh
xg dsi xing cla cac khong gian Buclide dugc 4p dung cho truimg hop cua ching ta. (O day
va sau pay ching ta s& st dung cde chi s Hy lap cho cde khai tricn, (L 9) (l 10} vi cho

tat cd cée khai tridn twong tng véi ching: khong ldy tdng theo céc chi s6 Hy lap lap).

Bink 19 2: Vi moi ogr thé din boi C v0n ta1 chi mdr khai 1iidn true gioo cis fa}'arzg
glan che temxo 861 xing hang kai’

I=2 D .. PP, Pl P (1.11)
w9l o= B, p <O 6 vd okl miy 18 hap edc thong 53 Rhdc whaw simg 0 mdt Dy, Rp s he oF Tp
vti o == B o cho
C=nPi+ ...+ %F {1.12}
trong @6 Py ld duk xe ehidu trwe gise sudng Po, e =1, 0. i _

Chitng winh : V6i thuar ngi boi khic & day, chimg minh dink 1§ ndy d2 co troay
phitn thl lidw, chlng han trong [1), {21, [31.

Téc khéng gian con 2, sau nay dong val ted co bin vE of mot § nghia vt 1Y Lodn
un db oting

wo2n 10 ring. flimng bas gom tdr o cdc {rgoy thai din héi rifeg v61 mbds
oy @ = Loy . Thét v8y, v&l mol & € f}a ta b
x, L= {s\i Dot 1Ry 9\? o= he
Cée 4ph =z chiée Pg trong cbag thae (1, Lﬁ} duge gol 13 céc 4nh %4 chidu ogt shdt

che fahfmg giaa cop "37‘3(, & cac khong gian con v ¢hir, con cac khai trifn (1.11), (1. 12}
i3 cac khai trifa vit ¢hét tuong ung voi wit the C. Sas khi viér hé phuong trinh

=D +”+§p

C=nmbrt . +h%
(g—13  .p—1 L p=1 P
< = %\1 By + o g o

(S



+ai dinh thie Vandermonde

T E
Mo.. L R ‘
.'."}s = - A . ] 2 . == ) (la . 3‘@) n_-f-u_ 0
1 -1 s -
?\i S lg pmaf >l

chiing éa 3¢ nhin dugc che bity tiafxc’hién 1] . o
(C - A E) Q. 0 (C - ;\\.05_133) o (C - Agsed E) 0..0 (C - 7\9 E) '_j:.:. :

P, = —= == — e = = =, "{1.13)

ulh (e —21).oe (Ra = Ra-1) (Ra = Aast)r (Ag — 7‘9) A

‘ a=1,..,p . '

Ta cing fuu § cic cdng thic .
' he=C.Ps @=L o
Cac modun &6 cing e 13 cde nghiém coa phuong trink dic trang.
O day phuong trinh dic trung 46 cb dang: ' .
_ CDET (C - AE) =35 + a1 (C) 3° + ... + 35 (C} & + a5 (C) =0, (1.18)
trong d6 : DET A = det (A} ; Axn = Ve . A . vy, = Arx 12 ma trdn 6 X 6 Gng v6i teaxo A
va mot hé co sé tryc chuin of dinh tiy.§ Vi,..., vvr trong . Vige liya chon hé co 58 n.‘a_y'
-khéng dnh hudng t6i cdc hé 58 2i{(C). S8
. ) Ja = dim @a = Elfc.jahah
la boi cfiz nghidm 2o cla phuong trinh (1.14).

Chiing tada trinh by dinh 1¥ phd & dang tbng quit nhit, cach lam 46 co the khang
quer thudc 1&m. C6 th® din za cdc cdch phat bidu khic tuong dwong. Theo quan nigm cha
ching tdi, dinh 1y 36 cb vai trd trung tdm trong viéc mo td cdc tinh chét cla vt thd din
hai. Do §8, dwdi day ching t8i néu 1én ba ménh d& twong duong véi dinh 1 2:

1. Véi tnoi vdr thd dan MM'E ton tgi it nkar mpe hi truc chudn irong S :

W00 OVE; GK . 0L = 8KL

bao gim cdc irang thii dan hdi riéng : :
C.or =ik o ; K=1.., Vi {1.1%)

2. Vi moi vir 1kt dan B33 C fou tai it nhdt mb Wi co 5o truc ehudn (1.15) vd 6 thong
88 hI, ..., AVI 320 che : \ . .
=N & et + .+ Avy oVl () wyi ‘ {1.16)

3. Vi moi ogé 1hd din hii C ot gi it nhas it ki co i trye Chube (1.15) sao che
ma frén Cxn == wx . C. oL of dgm‘g dubag chio. , '

Cang thire (1.12) (hode {1.90)} duge goila cong ihiie ecdu trde e bin cin vit 1h Fan
hoi, Mot sgp trwe chudn bitky cha cde trang thad vidng e, ¥oe= 1,0, VI sde fenne C dupe
goi la répe tewws vai chat cia né. o ' o

Ching ta hiy lya chon m{t thé ty ado do cho cac thinh phia trong (1.11), ching
han thanh phin hc Po duge vidr trudc thiok phie 2p Pp (khong y Wng) aéu g, < gp.
Ta vin gitt thit ty trén cd kbi qo =g 88y Ao > Ag. Lic nay tde cd A v4 Py (tdt nhign
k& cd p — 88 luong cic thagh phin) d%u 4 cic gié tri cha chitng him nao &6 ctia d6i 5
Ctrén J. Digu dé ciing s& dugc ching ta luu § dén khi phét bi¥u dinh 1y sau. |

Biah iy 3: Cic thing s 01,..., Ao g voi vgt th Zan Wi C theo cong thie cdu tric
(1.12) 1i cde bing s& dan ki var chit, con cic dnk xa chidu 08t chii, Py, Pp lé cde tenxo
vat chit twong ing pii C. -7 -

on .




Thirng winh: Tinh Lﬁ bifs ols tenzo 44 rin
Pe(Q® Chemry (Che=1l..,p
suy 7a tir dinh 1§ 1. Tinh déng budng cla Do :
| PafDs C)= Q¥ Pa(C)

suy'ra‘_ngay tls cdc cdog thic hmn {1.13).

- Céc khong gian trang thii ridag dai voi vat the Qs C theo dinh 1} 1 13. cAt - a'ﬁ* .

ciia khong gian trang théi riéng cla vit cé phép quay Q

- Cudt clng, ching 21 Juathém mot. kha; niem c6 ich nia.- S¢ phin tich 58 6 = d1m d-
ra cic 38 hang nguyén duong qi,..., qp (hodc néu tiénf ra cdc so &6 Young [4}) twong’

dng vOl su khai tri®n vit chit cfa knong gian & {1 11) Chung ta vigt su phin tick dé
& dang: .
<TGt e g QU K Gp

va gol 14 chi s cdu tric the nhdt cia vat thd C. Chi 88 cdu tric thé nhft t4t nhién sé

nhu nhau d3i voi cdc vat thé lam tir mot loai vat ligw, né la dic tiph cfia vat lidu,

era.a‘ﬁ ngay 18711983
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MATEMATHUECKAYH CTEYKTYPA YIPYTUX TEJ.
I CUECTEEHH-&EE NFIIPYTHE COCTOAHA

Hpernoweyd ¥onmil cooc 06 ONNCAHNA 38K0oHa ['VEA, OCHOBAHEHN Ha TOHATHY
c@{mmeamm VOPYTOT ¢ COOYOANAR Teas. Bee coScTReyHHe yIPYTHS COCTOANNE
AAREOTO Teds OnACHEaesT TeopgMz 2. Hoavoenm QopMyas BEPEEAWNILHE TRHEOD
:éﬂ:eczr'zi.f)f:'"ﬂ;{ Tead TeRNE cOOCTReHEME YIPYTHE COCTORRHA, |
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