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H - cAc HANG SO DAN H(H 

HYCHLEWSK! J, 

Lay mot v<lt din hoi C. Cong thCrc cau true (1.11) [1] ciia n6 cho phep xu ly m9t 
tenxo bat k~r ((; _ ~ d nhu s~. Ta dua ra" de hlnh chieu trvc giao ctm ~ xut1ng cite k~Ong 
gian con v~t ch't 9>a ella v;}t the C : 

Nb6 rtmg 
P~ . eGa = 0 khi "- =F fo ho~c tuong duong 

eGa . C(;~ - 0 khi rx =F [l 

Ta k)r hi¢u d.c chu~1n d1a hinh chh~u nhn sau : 

•0a cc I~" I= (CZ:. _['_a· ~112 = (CGr,lii CGcalij) 1
1
2 

Tenxo Q,; xitc dinh dan tri ('; cl~ng tOng de hinh chiEu cU_a minh xu6ng cac kh6ng 
gian con v.:)t _chat 

CG = :Gr + ... + ~P (2.1) 

TruOng bop ritng cUa bieu ditn n8y la biCu die~n tenxo 6 dqng tOng phan d:lu va phktn 
l~ch 

Ta sl! c1vng bitu clitn (2.1) cho tctEo Ung Sti5t G vJ tenxo bie'n cktng c: 

rs=cn+ (2.2) 

Tht biCu -~hlrc cf,J ~,--~10 (1.1; [iJ w S(~ nh:Jn chn,K: dq.11g u!ng qu{it ctia iljnh h.ijt If(lnkrJ t!to. 
m)t 11dt tU di!lf hii t1!!J !1 

(2.3) 

D~ng m6i n8.y clta dinh lu~~t Hooke m\S· rQng StJ'bieu dien c(ta cHnh lu~Jt Hooke da ChtQC 
trlnh bar trong c~c sich giito khoa cho_ v:,lt the Chlng hufJng 0 d<;tng hai phuong trinh tenxo: 
dinh hu~-t t)· l~- cUa cac ph~n d.u va cHnh lu~t t)' 1~ cila de phlln l~ch cUa cac ten:xo~ va _:. 

M6i phuong rrinh tenxo (2.3) v6i p <· 6 d¢c hlp v6i cite phuong trinh con lei. 
Phu(1ng trinh .v6l sO hi¢u (/_ tLH;ng throng v6i go: phuong trinh vO _hu6ng. 

Tlr (2.3) d~c bi~t suy ra tinh tY 1~ dia de chulin: 
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i"·l~u s~:r dung h~ co sL,· ten:w \'!it chiit t:·_~.K n~1D J('J 

chinh r;.4c t6i de driu) thl 

r; = G]UJ[ + · · ·i r;.\''{ ~Vl ; °K = _.:'~ · ::::.K 

vkt dinh 1-u~\t Hooke dua t6i s{lU Oieu. ki~n t~r 1~ thu~}n v6 hu0ng. 

O'I := i.IZJ ' •.. ~ 0' Vl = /I.VtiVI (2. 4) 

Dinh lu~t Hooke '' deng (2.3) vit nhat !a c1 d<mg (2.4) giln nhtt lit phit bieu cua 
chinh tac gii1: « ut tensio sis vis>> (2}, [31. CO the ngbi rt1ng R. Houke ·se. hai lOng ntu Ong 
cOn sOng. 

Xet nghich d<lo (1.2) l11 ella cttnh lu(lt Hooke'. CO tb.e du~t rD. cite trqng -~hit~ ritng 
CZ ctla tenxo dQ m~rr:- ~ va cdc m6 dan i!(J m'i!m [J. theo c.Ong thU:c - -~·~=1;.± 

Nhung dit::u d6 lm thira nhu dinh 1)· don gi{m sau st chU:ng t&. 

Dinh ly 4·. Cdc iNJitg thtii ri§ng cifa_ tfn:X:o' a;; m'Jm tnfng pJ·j Ciic tr~ng thdi dim !t~i 
ri?ug, cb1t mfJ dun !19 m?m ngl1jch ildo ·u&i- ''de, ma dx~n il(J _Cil'lzg. · 

ChUng mh ~: Neu C . (0 = P.vl thi 

.E, {t) 
1 

= -- (o) 

). -

Boi v~y, nghtch d&o C chlmg ta sC n-hzin duQc ngay: 

1 1 
s = -. -El + ... + -)- ~r, 
-·- M 'P 

trong do )q, ... , '·r 
trong ajnh 1 y 2. 

la rnO dun:_,JQ c~mg~ u~m ~·~)Il 

N~u scr dung r&pe 

s = 

tenxa v~t cholt _:~K thl 
1 

_,_ (J)l" ® (•)! + ... 
).[ - . -

p 1J. de 3nh X:l chi€u V<i.t ch.1t Qa n6 _(:' 

!:!_vr 

Ch{mg ta c() d1e v8 ngay L~p tLrc nh~n ChrQc ngbich ct~o dw. chnh lu::H Hooke tlt (2.3): 

1 

'[''I II . 1... kh . ~ •''• 't b'·' iA ?) (2 '11 ' I.... -c,'i1»c' ,·.L.'i) ['1.1, ta nna·-.'o •,, .. _, .• 7.,~, C~lC pur;p 0\J t1'iC:11 \'8 Cat \L·,.~_, .)/ \'ClO ~!ln1 " U v~ 

de bf~u thltC n8.ng hrt~ing (LJ Q htd cho '7(tt th_2- b::\t ki' C ('I .::au : 

z 
,\ i :::·' -!- .. ·I 

., .. 

troug cto 

Tlr clJ .. y ta su y ra dinh h co biln. 

B.}.n.li ly 5, 1Vctng !t-t{Jng ddu lzOi s,; ducrng 11J'i mpi f(]n.XU biJn d~tng ~ '=fo () khi v 
chi khi 

),1 > 0, '"' ),p > 0 (2.5) 
Cht';ng ta nh$,n thtly d.c di~u ki%n ducrng ct'1a nclog luqng dan hOi roOI ti_m c6 d<J,ng 

q1c k)· don gi8n. So s{tnh p bat ct!i.ng thlrc -(25) vOi de (1if~u b~n. Si ivestr itp df;tt vfw d!c 
th~mh phan_ Ci.jb.~> clw. teo:w do cUng C (chAng h?n, zem !4]) 18. mYt viGc lam c6 icb, 
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trong d6 

1 

'' nb.o d6 thi ~VI 

1 z + -- (j_VI 
),y[ 

EE ? _!:... ~E , o'K ~ :!_ , ~E ~ /,K > 0, K = I; •.. , VI 

Bitu ditn n2 y ella nilng luqng dan hOi cho pbep gi3i thich hi.nh hoc nhu sau : 

Cite m~t d~ng nang luang <l>(c) = const lit cite ellipxoit 6 chieu trong khong gian 
d cUa cac tenxo d6i xt'rng, bon nfra cite trtJi: clta ellipxoit hu6ng tbeo d.c tq.ng thai dan 
h<li rieng clta v::tt the~ dang xet, cCJn dQ d_ai etta· de ban trl)c bang c1c· m6 dun d¢ clr:ng 

tuong lrng. 
Khi A.K = ),L cite ellipxoit c6 tinh ciOi xUng ·tuong trng. cbn khi h ... = Avl' = A 

chUng trO thanh cac hlnh diu. 

Trtn co s0 c6ng thlr~ c~u· tnJc ta se pban tich vJn d~ x8c dtnh t~p c6.c th6ng ·sO 
v6 hu6ng dOc t~p roO t3 Hen _t1,1c Oa t.;~p dtc v~lt the dan hOi. 

Theo (L15) clieu nay dari toi viec xac d;nh rc\p cite thOr.g s6 d¢c lQp mil tii lien 
t1.,1C da q.p c6.c repe tenxo vc}t chfit. Lay repe (dl{, (•JI.;: •. UlL "'~ O"KL; K, L = I, .... VI. Ta 

se mt\ ta mOi tenxo trong s6 de tenxo WK b3ng 3bat-bien dQ;: l~p, chilng hem, bAng vet 
c1..l.a d.c tenxn U)K , Gh, (•)K, (Uh: L·)K L·jE vit 3 thOng sd cO ciinh cAc tn1c chinh ella C.•JK trong 
h~ toa dQ thi nghi~;;, Chang:h<J:n,-cac g6c Euler e!,, '-Ph:, 1f'·!(. Nhu v~ly, ta tha.y mOi 
ten xn ~r.:. btlng 6 thOng s6, chcing h0-n : . 

tf(•)1(, tf(·J~. tf(•),~, BK~ !'fJK• 1411(, K = I, •••J VI 

36 thOng s6 nh<~n chtQC lien quan v6i nhau bJi 21 di~u ld~n tr\rc giao ; 6. cl:ieu ki~n trong 
so do 1a cac aieu !den chuan hoa 1 oJK 12 = t':':'~ = 1; 30 thong ,c; con lai, chang h~n : 

t~K, tr~1~, 6K, '.pK, '·h:: 
lien quan v(Ji nhau bCJi 15 di~u ki~n trt,rc giao: 

<•lK , <•lL ~ 0 khi K op L (2.,6) 

Chl111g ta ltJa chon cite thOng s6 nhu sau. Chon c3c thOng s6 du61 day lam cac 
thong s6 a(ic lap : 3 thong s6 co ajnh cac trw cua tenxo thu nhat trong phOng thi nghiem' 
chSng hen 

8 CCC 61. 'f' e:C 'fi, '~ = 'fJ 
cite tenxO 5:K• chilng h?n: 

., X!Z ~--' tr~fl 

bien ciJn L~i, chd.ng km : 
fh.::-, cpK. 1.\JEJ K = 1I~ .,, VI 

quct 1S cL.li hxqnz dQc l~p nj •:p, t.(J, X1, ,. ) Xi2 nhd 15 ciii~u ki~n (2.6). 

(2.7) 

N!w n6i chw1g, stl Jw,>ng d.c thOng sO trong o::Ong thlrc du tn'tc 1}.-H) b~ng 
6 -i :12 +- 3 _ 21. Eieu nily tuong lrng v6i s6 de thanb phan khitc kh6ng: 

Cijkm i~ L k, m = 1, 2, 3 
duqc nC~u ra trong d.c sach giao · khoa cUa te11xo dQ clmg C trong he tQa dQ thi nghi~rn. 
Ttit nhiCn ia phcii nhu v~ly vi ca hai t<1.p dht mO t.?i lien tt_tc da tq.p c3c tenxo d¢ c(mg· 

Cdc k8t qud: N6i chung 9 mQt cia t?p d.c v~t the ctan hOi c6 the dan hOi se Guqc m6 
ti mf)t each lien tvc bang tap 21 thong s6 gam 3 tap con rat khac nhau nhu sau: 

T4p COil- tlnt· nlu1t lJ. 6 h!!ng s6 v~t chat c6 tht'r nguyen Ouqc xac dinh don tri dM 
vbi v~h li~u ctan h6i da cho (de bat bif.~n cUa tenxo dQ cling). 

j,l, ... , h1 (A) 

C~c htmg sO n8.y c6 th(x nguyen v0.t ly ella Ung su3t v8. d~u duong. 



~\!hi.!1 c::Jc d1{\C_, rs ,_h t ·, 

rn(l dun 
~;;;.c ;,_",Jl_l· .-:~ n1') <":t mtic Cllll.~' 

th;}C ·C~IU 1/C_;.t li'~LL rn6 dun ct(; itlhung clts vt;tt 1.i0u. Cbling c-L\ng l:i de 
.m.em tfng v6j chlll1g Jf,: 

T ~tp con r hzi· !tai la 1~ h0.ng stl vJ.t chfit kh6Eg rhLI· 
ell) cung) 

"'· .•. , O<Iz (B) 

(de bat bitn cU2 tenKc 

(c!uac xitc-cljnh, chdng h0n, bang cAc cilng thirc (2.7)) hlp tho.nh m<)t M hiun d1, va bat kha 
quy cUa c[tc b.1t bien cl1a repe tenxo vQ.t ch::lt_ (,)1. ••. , <•JYi· C8c b::it QiC::n ni!y dtnJng nhu 
phdn b6 hti c_1Q c1ing tbeu d.r.: sqi vi dtC m4t .. v,it ch-;.{(~· Ticth chat quan trong nh<'ir cl1a 
chUng th~ hi~n 6 chO chlmg del1 nbu nhau d6i vOi ten·xa dQ cling C va tenxo clQ mem S. 
Ta se goi cac hang. sO kh6ng thU nguyen, nay· la d.c bQ phan b6 dQ ctfng. 

Ttjp con tlnt ba B. ba thon·g s6 kh6ng bO:t bitn. chiing h?n cite g6c Euler 

B, cp, ~ (C) 

·co dinh m~)t v~t C\1 tht litm. ttl v~t-li~u dan hoi dang· xet s·o v6i phOng thi n-ghi~m. 
C8c tflr6ng ho,p suy bitn k_hi. m0t s6 m6 dun di) clmg trUog nhJu AK = /q:., v6i nh:J:ng 

ci)p K, L nita do vit (ho?c) khi cac b(l phan b6 il¢ cung ph11 thuoc viFl cac di~u ki~n 
nao d6: 

f;(x 1 , ... , ><!2) ~ 0, i = 1, 2, .... k < 12 

ciin duoc nghien ctru rieng, CJc t.<4p (A)~ (B), (C) dan tdi ~~lp 

(A1, ... , 1-.p; ;q, .. ., :itt, 'f!l, ... , '·!Jlt)r P < 6, t <;;: 12, l1 ~~ 3 
trong d6 A1 khic nhatY tUng dOi· mQt, cOn :q, ... , Xt L:lp thUnh m0t t(lp GU d.c bfit bien tien 
t\lC ella cac imh x~ chieu PL, ... , Pp o c6ng thuc (1.11). Ky hi~u [p+t+u] duqc goi la chi 
sO diu ttllc thlr hai clta lOp-de vQ.tthe dan h()i dang xet. Ta viet c6ng thUc cau trltc 0 d~ng 
Cqkm :::::::. ),l~P(1)1jkm(XJ, ... , 'Yvt; q.11. .. ., ?u) + + Ar PcP:ijkn/~{1, ... , Ht; ?1, ... ,cpu). 

(NGUYJ::N VAN Dl(1,P !~to-e dtch) Nluh 11giiy 18/7/1983 
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}J\ A_TEIV!. i-\Tkl LJECt<_.'-\.5~1 C']'p,'y' f\T Y .VA Y .~11 /;~,.- C .l~··l x· '!'EJ! 
II, y·npJJT'HE iZOI-IC~f'.-\.H'.l'Ll 

Ha OCHOBe DB>2J1C.lHioro B qae:T.n I nonHTll5J coCcTBC.HHOI'O ynpyroro coCT'O­

J:fHHH pa3o6p3H IlOTipOC 06 onpe~n,e.J1e.t-HJ1I CHC're.i\:fhi napa.MeTpOB Henpepl;:;!BHO OIIH<· 

CbiB3IOlll,!-lX 9 B CBII·lOl\f 06II~C.M CJiy·qae, MH0f006pa3IJt'. BC2X .II!IHCifHO-ynpyrnx TeJI. 

floxaS.SkW, LITO 8T8 CIICTI2Ma COCTOHT H3 {) i'dOll,}lo'18i"r }KC'CTKOCTH C 'pa3MepHOCTbK1 

Haiip5.!.1KeHH5:l:, 12 6e3pa3M2pHbiX M8"J·CpimJLbi-IbiX I-WHCT8HT, H8.3BaHHhiX ,Ll,l~CTpH6ya 
TopaMH }I-\eCTKOCTlJ II 3 YfJ10B, OpECHTnpyiOlU.fl){ TeJIO OTHOCHTeJibHO Jia6opaTOpH!L 
3TOT pe3yJlbTflT 5iB.IiH8TC5I, EO BII.ll,U~lGiVly, llpliH"L\lTH.f.i[J,ii.T~HO H()Bbllv\ BXJia)l,Oi\1 _B 

iU'I!J.COf\'-"Ccr<yto reopnro ynpyrocrrr. 
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