
BUI :ElUC TAN 

§ D!T VAN Dt 

K HI tinh loan n{>i l1tc cliu M dam '(dam d~c. dam h¢p, dam thep- bet6ng Wm hqp) 

theo phuong phip phan tif hfru h:;m, ta chia chung thitnh' cac phlin til: Him ho~c 

Him va lhanh. B~ tiet ki~rn b¢ nh& cua may 
tinh trong tn:r<'mg hqp. so hrqng cac T>han tif 
qua l&n trong hili b:io trii~h bay 1 ph uong phap 
chuy~n tiep ·li'en h~ Him c6 sm'm. Gia SIT cau 
h~ dam duqc chia thitnh 'cac phan tif Him noi 
cung tl}-i nul nhtr hlnh 1. M6i nut c6 6 chuyen 
vj d¢c l$.p nen s6 an CUl:l h~ la 6n X m. Nllu ta 
chi lay chuyb vi cua gii\i llll! dau lien lam lin 
s6 rol Ian h:rqt chuyb tiep den cac giai tiep 
theo va thanh l~p dieu ki~n bien a gild nut 
cu6i cling thi ktch thrr6c cua rna tr~m A trong 

--;... ~ 

h~ phuong trinh AX + B = 0 se giam xu6ng 
n Ian so v&i phtrung phap chuyen vj thong 
!huang. Hinh 1 

L Su d1,.1ng cac gil1 thiet quen thu¢e cua CIJ UQC k<Et cau li!l. Ie! h$ co i'J:I giui flltl 

m6i giai d?:u c6 n mH" 

:2. Yecta chuyhl vi (hO~d:? ph an 1\tC) cila cac nut th UQC giai i (i = 1 ~ nd hi~u 

Ia Ui(on)· Theo ci\.ch drwh so cua hlnh ve chi' s6 moi :mH cua. giii.i i bien !hli',n l!r 

{i -l)n + 1 dt:n n;" 

3. Be cho dan gian. Ia gqi 

I(' 
. H(6X6) 

la kh6i con cila rna !r$n d¢ ctrng .eua phiin tif tam S. bih thj Ivc hilt t:,;.i 1 chuyen vi, 

ra srn! khi <'Hi bien (1oi theo h¢ t(h\ di) l:hnng. 



§ 2. cAc PHUONG TRINH 

~ ~ ~ -+ 

Gia si'r ch9n Ut Hun vecta lin so ban dliu va Ui-1, U; da du:qc bi1~u di~n qua Ut. -tu• di"eu ki~n can b~ng ti:nh t~i gi!ii i ta rUt ra Ui+l nhu sau: 

-1 - - -~ 9'C .. , (9'C;, ;_t Ui-t + 9'C;, i U; + P;) 
1, lT 1 --- ___ _ ___ _ 

(2.0 

6' dl\y: -P; - vecto tai trQug ngoid t~i gl3i i, (6n). 9'Ci-1, i, :::K:;, i • :::K:;, i+t la cac rna tr~n 
dg cling thu{>c giai i, m6i phiin ti'r ctia ch{mg bi~u thj lgc nut lren giai i do chuy~n v! 

hrang ung t1·en giai i -1, i hay i + 1 gay ra. 

Ta hay xel cilu true cua cac rna tr~n nay. Vi c:lc giai c6 so luqng :mlt nhu nlw.u 

u~n chung la nhftng ma tr~n vuong cilp 6n X 6n, chua n X n khoi con cap 6 X 6. Ttiy theo 

dl}.ng ket cau, ml5i ma tr(m nay se c6 m{>t so nh!i.t djnh duerng cheo kh6i. Nhu hinh ve, so 

. du<'rng cheo khoi cua ch(mg la 4, b&i vi ml5i ·mit ciia gilli i, c6 lien h~ nhi~u nMt hi. 4 vii. 

it nhllt 13. 2, v&i cac nul thn(ic giai i -1, i hay i +1. 

. M(it each tang quat, rna Jr*n d9 cling 9ti, P• (v&i p = i-1, iva i+l) c6 d~ng: 
··II . 

:::K:; , p = [Kkq] ; k,q - 1 + n (2.2a) 

trong d6 

(2.2b) 

Kkq bH\u thj cac thl!.nh phan lgl' cua nut k (k E i) do chuy~n vi nut q. (q E p) gay ra. 

Duong nhien khi k E i va q E p khong chung phan l.i'r S thi Kkq =,0. Dau t~ng b vlf pl:).ai 
ciia (2.2b) thgc hi~n tren rnQi phll.n ti'r S c6 chung k va q. tlic la t~ng cac rna tr~n d¢ 

cU:ng (1.1) Clia c&e phan ti'r c6 chung nut 

l=(i-1)n+k 

t = (p- 1) n + q 

(2.2c) 

Bieu thirc (2.1) viet du&i d~ng t~ng quat cho nhftng h¢ chua cac phll.n ti'r bat ky -chi din cac gi:H c6 so luqng pban ti'r nut nhu nhau. Nhu hinh ve. sau khi chQn Ut l{!m vecto 

an ban dau, qua trinh chuyen tiep se hat dau t1r giai i = 2 den giai i = m. D~ thay 

rang khi o· giai i c6 lien ket ctmg thi chuyen vi luang ung vai lien ket d6 Mng khOng 

v:1 phan lv:c trwng ung phai xen~ !a an s6. Luc d6 cac rna tr~n d¢ crrng g(i , P trong (2.1) 
11hai bHin dM : -X;+ Pi) (2.3al 

(2.3h) 

~~ * 
Trong d6 '?/(._ . va '?K.. 

1 
. la cac rna Iran d¢ cCrng ST(i. i vii. ~i+h ; ·ia 'bien doi, sao 

lt l t+. 1 • ,. 

cho cac phan tU: tren c¢t tuang ung v&i lien ket cling. bang khOng. Ngoai c:ic an so ban 
__,. - I 

dau chua trpng u,.,.. vee I o Xi trong (2.3b) bieu thi cac ph an lvc la ~n s6 bCi sung ciia giai i. 
~ ,., . . . 

Xi c6 c}lieu la 6n, gam c:ic phan tu· o, tn! cac phll.n tu tuang ung v6i lien ket cung lren 
• giiii i hl'lng -1, · 
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Dieu ki~n ·bien dt:l gHi.i lin s6 ban diiu lii. d.c thanh phan lgc hay chuy\311 vj da 
biet tm&c. Chling h~n. t~i giai nul cuoi cung tren hinh ve c6 r lien k~t cung thi ta c6 
ngay r phuang trinh 1·h(ra :ln s6 ban dltu bieu thj cac chuyen vi tuang ung v&i lien ket 
d6 bang khong trich trong h~ phuang tr:lnh xac d!nh chuyen vi mH ctia giai m: 

- - --1 - ~ - -
Urn = - g{, . (~m~l> m-2 Um-2 + g(m-1, m-1 Um 1 + Pm-1) (3.Ja) 

m-t. m 

Gia si'r M chi c6 6n i\n b:m dliu, d~ giai cMng. ngoai r phuang trinh Hiy trong 
(3.1a), so con l@.i (6n-r) phuang trinh Hi.y duQ'c trong h~ phuang trinh can Mug tinh tf}.i 
cac mit cua gild m: 

- - ->-~~ m Urn+ ~m, m-1 Urn-i + Pm = 0. Cl" !h) 
' 

RO rang khi gl;ip goi cung phili dua them an vao cac ~n s6 ban dliu, nhtrng chinh t~i cac 
goi cirng d6 ta th:inh l~p duQ'C dieu ki~n bien M sung bien thj chuyen vi btmg khong. 
Nilu M c6 g6i dan hM thi cac y~u to l\fC cua goi dim _hoi se c6 m~t trong cac rna tr~n 
dO cung gilti g{;i,p trong (2.1), va h~ s6 dan hoi ctia g6i cho pbep ta xac djnh cac pMn 
lt;rc tuang irng. 

Tom l~i, d~ giili bai toim theo phuang phap tren ta C:in. lh\fc hi~n cac bu6·c sau : . 

1. Phan chia kfit diu thanh cac phan tu S va thanhv l*p cac rna tr*n d¢ c(mg 
pban ti'r K" (1.1) 

2. Xac dtnh vecta b s6 ban dau va xi.y dgng cac rna tr~n d¢ cung cim gii'd 9<:i,p 
theo (2.2a), (2.2b). Neu c6 cac goi cirng trung gian tbi bi~n dlH 9<:i.p d(\ c6 9<:~ trong 

I,p 
(2.3a), (2.3b) 

3. Thgc bi~n cbuy~n ti~p theo (2.1) d~ c6 vecta chuyEln vi giai nut cuoi Cl'mg. 
4. Thanh l~p dieu ld~n bien theo (3.1a), (3.1b) va giai ra ~n ban dliu. 

5. Li;ip l:~j bu6c 3 de tim cbuyen Vi nut cua cac giai va tir chuyen vi n(It tinh ni)i 
lg:c Dtlt cua h~. . 

§ 4 THi DV 

Ta hay xet mi)t thi d\1 dan gian hang so de n6i ro phuang phap. Can xac djnh 
chuyen vi nut cii.a tam phling nhu hinh 2. Chia tam lam 4 phan trr, chieu duong ciia 
chtiy~n vi va th(r b;r nut ghi tr~n hinh ve. Cbo tnr&c rna tr~n d¢ crrng ciia 1 phan 
• ( s tu K11 ) 

att-1 

Hinh 2 
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i. 2. ,j, 

( 32 10 ... 5 -8 -10 -I 

10 32 -5 -17 -10 -8 
-7 -5 32 -10 -17 5 

s s E.t 5 -17 -10 32 -5 -7 
K = Klt.= 48 -8 -10 ·-:-17 -5 32 10 

-10 -8 5 ~i 10 32 
-17 5 -8 10 ..::::7 ..:..5 
-5 -7 10 -8 5 -17 

Chqn cac chuy~n vi nut giai l Hun jltu ban dau: 
-i>-

Ut = {Utx, Uty, U2x, U2y, U3x. Uay} 

v ecta tai lrqng t~i giai 1 : 
-i>-

Pt = {o -P 0 -P 0 -Pj 

Ta c6 ~ac 9(i,p nhu sau : 

~1,1 = 

0 

0 

s s 
K21 + K34 

4 
~ K~. 

JJ j=1 

0 

s 
K::\1 

0 

.t 

-17 -5 
5 -7 i 

-8 10 
2 10 -8 

-7 5 j 
-5 -17 
32 '-10 

-10 32 4 

Sir dt.Ing phuang trinh (2.1) v&i i = 1+2 ta c6 ht; phuang trinb chinh tac cua c!ifu ki~n 
bien, biiEu th! cac chuyen vi mH ciia giai 3 bang khOng: 

- -0 
0 
0 
0 
0 
() 

59,11 - 26,045 - 31,937 24,312 - 2,11 30,950 - 1,606 
137,706 137,190 -117,390 -598,165 -- H, 700 303,389 14,855 

- 8,327 2HJ,310 71,638 -323,273 - 15,355 81,310 4,682 - '-96,723 -544,581 33,217 885,713 96,723 -544,581 -19,747 
- 3,058 - 73,615 - 32,100 59,113 58,605 - 16,615 0,397 

8,639 30,362 53,805 - 64,2115 -131,640 164,162 6,482_ 

48P 
H~ nay duqc chuy1'm v! nut cita giai 1 (nhari. v&i Et ) : 

Utx = 0,105 111\l, {]Jy = -0,253151 

U2y = -0,235955: U3x = -0,156680 

U2I = -0,026383 

U3y = -0,215031 

Utx 

UJy 

X U2x 

U2y 

U3x 

_U3y_ 
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Qui!. lrlnh J(q' l;_ti cho: 

U4x = 0,07776S 

Usy = -0,088058 

IJ4y = -0,09182;) 

U6x = -0,102285 
Uoz :=: -0,016382 

U6y = -0,110896 

Phuang phap chuyen liep tren drty cling c6 nhfrng uu khuyet di~m nhu phuang phap 
rna tr~n chuy~n. DHlu dang quan tam la dip cua rna Lr~n nghich duo nhO thua cap cua 
h~phuang irinh cbinh tac iheo phuang phap chuy'tn vi thOng thuahg m Ian. PliU'O'ng phap 
cuag r!it ti~n lg.i k.H ap dt,mg vao h~ thanh kMng gian phuc t~p. h~ d~m h<)p v.y.,, 

Dia chi: 
Trung h9c gtao thOn,q v4n tai drr&ng bt) 
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PE3IOME 

METO)J, OEPEXO)J.A B CHCTEME PE5PHCTbiX OJlACTHHOK 

f'llaBHa.ll 1'1Ae5l <lTOfO MeTOAa npe)\CTaB,1lieT COOOi! npHMeHeHHe MaTpllll, lKeCKOCTH R llBTOMa­
TH3a~HH nepexoJia HaqaJI&HhlX neH3BecTHbiX B npo6Jie'JaX petipncThlx nJiaCTHHOK, Opou;ecc nepexo,[(a 
ocyru;ecTBJI.IleMcx rryTeM npnMeneHH.Il ypaBIJeHHil ~TaTH'!ecnoro pa,BHOBecn.ll B y3i!aX. 

Pac<'MOTpeHHbiH Bhllll;e MeTOA TaKiRe rrpnro~Nt B rrpo6i!eMax c.JOJKHbiX npocTpa!H~TBeHHhlX 
CTep.l!\HeBblX C!1CTeM H KOpO()'IaTbiX l'iaiJOI{• 
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