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VE Sf)' HQI TV CUA MQT PHUO'NG PHAP GIAI GlN 

DUNG LIEN TIEP BAI TOAN BIEN CUA lJY THUYET 

QUA TRINH HIEN D~NG DAN DEO 

BAO HOY BICH, NGUYEN CQNG HQ'P 

Kh3.o sat ve Sl! tOn t~i va duy uhlH ng11i~m b3.i tOan bien ella Iy- thuy8t qua trrnh 
bi€n d~ng c6 dQ1 cong trung binh dii du·qc d0 c~p_ den trong cUe cOng trinh [1,2], cOn bong 
[3,•1]- chlfng minh d~nh l.Y duy nh:\t nghi~m bid toan bien v&i qua trinh bi€in d~ng phUc" 
t~p hat ky: . 

COng trinh nay hghi€n. ct'ru c:lc dH~u ki~u dit cho Sl! ttJn tqi duy nhat ngbi~m cUa 
b3.i tofm xac djnh trueing tOe ctQ djch chuy~n trong v~t th~ hi en (•hmg dan deo. 

, Bid to:ln bien phi tuyen se duqc gilLi giltl dUng hling Citch xip xi qua cac bfli to*n 
tuy6n linh tqa nhu jthtrcm.g ph:lp nghi~m d:ln hf . Xet c;ic dieu ki~n dU d~- d3.m b3.o- cho 
SlJ' h(Ji tv ella d8y n ;hi~rn glin dilng v~ nghi~m chinh x§.c vii tinh htip Jj ctia chUng. 

§1. BAI TOAN BIEN 

Trong (4] di! trlnh bay each thi~t l~p bji loan bi~n cua ly thciy~t quit tdnh hi€n 
ol%ng d;n deo kbi it~t tai phirc t~p bfft ky. Bay lit biti toitn M phi tuy~n. vi~c tich ph~n 
tn;rc tiep chllng rat kh6 khan. Do v~y ta sir d1.1ng phuang ph8..p_ 'giGli giin dltng nhu sa u: 
Chia do;:m thOi gian qua trinh xay ra [0,1] thanb N giai do~n nhO b3ng nhau 'bang ·c6c 
di6m chia 0, t1, 12, ... , IN= 1. Giil tr! ella chu. 6n (iljch, b1en d:;~-ng, Ung suUt tvi tn+l duqc 
Hnh g8.n dUng bang c6ng thllc 

1 • 
Ui(X, tn+t)=ui(x, trd +- ui (x, ln), 

1 . ! 1 • 
Eij(x, tn+l~ = Eij(X, ln) + - E:ij (x, ta), O'ij(X, tn+1) = ('Hj(x,tn) +- O'ij (x, tn). 

. N ... N 
Ehi d6 t~i mOi giai do1}n ta phai gi8.i 'bid to:in: c o bH'it t~ith&i di~m to nao d6 

cac gia tr! Ui(x, to). E:ij(x, to)~ O'ij(x, to), s(x, to I, X E Q, to E {o·, 1) tim cilc tOe dQ ttrang ·lrng 

t0i th&i diem n.:iy trong ·v~t the khi cbju tic dvng ella bi~n thien IQ:c kh6i Ki(x, t 0 ), x E Q, . . 
Ivc m~t F;(x. to). X E Scr va ui(x, to) = O, X E Su, (, ong il6 n E HP (P ~ 2), Scrv Sn = 
= Stran, Srr 1\ Su = 0. 
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Bili toiiJ c6 thG phit bf~u du&i d;;~.ng m(it bid toUn bien nlnr ~au: 
. . . 

Tim ui(x, to), E:ij{x, t ), GrijCX:. to}, X E Q sao chn thOa man: 

- Phuung trinh cAn bUng . . 
Or:rij/axj + PKi ·= 0, X E Q. 

- Phtrcrng trlnh Cauchy 

- Bieu ki~, bie:. 

• 1 • . 
Sii =- (&u;/&x; + i!u;lax,), X E nvs. 
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( 1. 1) 

( 1.2) 
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-Ph;lang trinh Y~t ly: neu qucl trinh hi en rrl:~mg- c6 d¢ collg trung binh 

• 2 ) • ['', l] Sktekt Sij = - O'uk(s Cjj + W (s)'-O"uk(s -.-- Sii 
3 0'~ 

( 1. 4a) 

cOn neu qua ti"inh p!n'rc- t~p.p cO dQ c6ng tity § 
2 H6, S) · , Vu 

Sij =- - cru -- e;j + [rru(0,S) + crufctg6]-· -S;j 
3 - sin-8 cru 

(1.4b) 

cr = 3Ke ( 1.5) 

trong d6 Sii = ~ii- ~Bjj, ~ii = ~ii- ~Bii 

9'= arccosfSi]~ij/O'uVu), Vu·-= (~ ~ i~iil 112 . 
3 

Nh4n xit. BiJi loan bi~n .v&i phtrang trinh v~t ly (lAb), (1.5) I a b· i toitn phi tuyen . 

vi 8 phu thu¢c vao eij, !rang khi d6 hili loan v&i plnrcrng trinh v~t ly (ldal, (1.5) Ia bid 
to:in tuyen tinh. , 

. ' 
D:1u ch:lm trong kj hi~u U'i kh~ng d6ng \:ai trO d~c hi~ gi, nen ae cho 1 ¢.n c6 

th~ bo qua. 

§2. NGHI$M SUY RQNG CIJA BAI TOAN BIEN D6J V(YI T6C D(l 

Ta ky hi~u 
I 

V ~ lv'l v E (L2 
(Q))P, <ij(v) E L 2(0), vlsu = 0, P < 3!. 

V 13 m¢t kh~ng gian Hilbert' v&i tich vO hu&ng 

(u, V)y. = f (~ij(U) ~ij(V) - ;kk(U) ~kk(v))clQ. 
Q 

Thea bat dhg thuc Korn, neu v E V thi v E (H1(0))P 

ya v}su = 0, han Dfra Ql,~ dang chlrng minh duqc 

!lull.< llullv<3l[uilE 
trong d6 11-IIE sinh b&i tich vo lnr&ng 

(u, v)E ~ f ~ij(ul~ij(v)o!O 
Q 

ma (2.2) c6 th~ Iffy lit tich ,-6 htr&ng cua (H~ (Q))P. 

Yi v~y (HI (Q})P C \' C (H 1 (Q))P 

.(2.1) 

Dinh nghia. Ham u E \' a11q< gpi Ia nghi!m suy ring cita bid todn rt.tl, (1,2J, (1.3) 

(1.4bl (tllang itng ( J.4n), (!.5) n!u uE\' 

(tttong itng · 

S F;vv;dS 

So-

J ~~(u)~ij(v)dQ = S pKivtrlQ + S FiVv;dS 

Q Q So-

(2.3a) 

(2,3b)) 
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1 
Vii k.f hi$u G~= ----.I H""= " 1 &~ I ~ 

cruvu.sinO 86 -* e 
O'uSin6 

a'P j" 

ae "'-•* 
sau khi tinh toan ta duqc 

" ( 2 ~:tn • ) • • 0 ( .2 ~:_n , • * lij =G* ---;:2Skie:1-Smn e~ 1 Wm11 +H ---;;Sktekl-
3 Vu · 3 Vu 

- Sma . .....!.!. W mn + {i*W ij + •- ~*e~n V-1 m~Sij 
" ) "'S"' • • 2 . " • 

Ou 30'uVu 

trong d6 W~ -~(1)-~(2) 
mn- mn nm· 

.ViEt g·Qn hOn Glu&i <ll~ng vecto 

lij ;, G0 
[-

2
- (~*. W) (s})- (S,w)] ~~. + H* [~ cs:."-) (~*. w)-

3v~2 11 3v:~ 

Sij/O"u 

(;,~-bJ 13. tich vO hu&ng trong-kh6ng gian oclit·' 
'I'll (3.2) vil (3.5) ta co . 

(<p. -~A) ut - <p.- M> uz, v >v = J I a• [ 2
• 2 (S,;*) (~*. Wl -

3vu 
Q 

- (S, vV)] (~·. ~) + H* [ 
2
d (s, ~·) (-:·. vn- (S, vn] (S. j ~ 

3v\l O"u 

(3.5) 

+ o/• (W :~) + -: <p* c;;\w> (S,clj d!:l + K (1 - ~) J Wkk(u) ;,,kr v)d0 
· 3vucru 

" Q 

~11 tUy suy ra 
I ((p.·- ~A) ul- (f'- ~A) uz, v) 12 <: 

< [ J BI>VI I~ aD + K (1 - ~> J \Vkk ;,k<v) ctOJ' 

n " 

(s.s) 

trong d6 

B [G*I (O'uv~ + [(S, ~)\) + 2 [H*J ( J{S,';•)I + "•) + \o/•J + 
3

2 [<p*l 
3 v~ 

Thay the cac gia tr! ella G*, H*, san mQt s6 tinh tofm dun gi:in ta dugc 

B = !1 + \cos6"1J ----. + 1~*1 +- (1 + lcos5'\l -~. - +I'!'* I " I 1 a<{l~ 2 [ " I 1 8<p* 1 1 
sinO* OEl* . 3 sin8* aeor- ~ 

(3"7) 

rong d6 •f, cp c6 d~ng (3.4). 

Bay git'r gia su tiln t?i h!lng so g(~) > 0 sao cho Yut, uz ta luOn c6 B <:; g(~ ), 
K (1- ~) <:;;;; g(~), khi d6 ap d1,lng bfit d~ng thirc Schwartz cho tich pMri Mn v~ ph~i· 
cua bat a:l.ng !hire (3.6) (a dugc 

I ((p. - PAl u 1- ([L ~ ~A)uz, v) v \2 <:::; g 2 (~)\In! - u% II~ II v\1~. Yu1, uz E V 
\ 

N~u g<Pl thoa man g(~) < « thi theo m¢nh d~ 3·1 loan t{r Qco. Ta c6 djnh ly san 

Djnh ly 3"2. Gia sti thoa ma" cdc gla tkitt cila dink ly 2.1 va ti!" t~i g(p) <a sao c/10 til 
luon co K(1- ~). B <;;; g, trong do B c6 da11g (3.71. thi bai loan biln phi ttty;,. !1.1). (1.2), 
(1.31 (1.4b). (1.5) ton t~i nghi?m duy nhdt u E y • 
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Tn chuy'en sang khJ.o ·sat cac di€u ki~n cUa djnh lj 3. 2 d6i v6i 16-p V,;lt li¢uJ m~ 
cftr thi nghi~m cho dl:ptg ClJ th'e eli a cilc h~tm crh vit f. 

C:lc ham rr~ v_a T c6 tb~ cl1Qn m¢t cllch giin dUng -dtftJi Uey.ng 

~ cr~ {8, S) = <!>'(S) (1- a82), f(8; S) = -"- .k(S)sin8 ~ (4.1) 

(rong d6 k(S) > 0, a> O. Ciing tfr Cac s6 li~u thvc nghi~rn. vlil bi~u thfrc oc =~min lcru 
3 

k(S), <I>'(S), ~ Kj suy ra oc = 2 
<I>'(S). 

2 3 

Mt;tc d.ich Ciia ta lit tim l6p v*t ll~U, ma \'&i cht1ng aau .L:i~n clra d!nh l:f S.2 thOa 
m§n, ttrc Ht h~ th(rc 

? . 
B < ::_. <I>'<S!, VB E [o. "] 

3 
(0) 

doi hOi nay se d~ t nhfrng h~n eM ev th~ l~n thOng s6 a lrong bi~u thfrc eli a ham cru (6, S) 
B~t ~ = 1 va thay (4.1) vito (3.4) ta dtrgc 

~ = 0, 'P = <I>'(S) (cos8 + a82 
- I) 

v&i 0 < 8 <;;; "/2, con vlri rt/2 < e,;;;;;" wang trsg qua lrinh c4t tai <j> = <p = o. Thav cac 
giit tri <j>, cp vito (3.7) a~ tinh B; khi d6 bfft d~ng thirc (4.2l tv d~ng thoa min v&i 0 E 
E (r./2, 7t) va diln ve Mt ding tht'rc 

(1 + cos6) J 
2~6 -.II + I cosO + a62 - 11 < 1 v&i mQi 8 E [0, 7t/2] (4.3) 
sm6 

Khiio sat (4.3) Ia tbAy n6 thoa m§ti v&i rnqi 8 E [0, rr:/2] khi 

1 12 
-<;;;a<--
2 22.5 

Do v~y. trong trrrong hgp ttng quat v&i nhfrng v~lli~u c6 cac bih do "~• f bi~u dii\n 
rJlr6i dQ.ng (-t.t) tucmg d6i giln v&i c3c bi!u' dO tuang Ung trong tru&ng hqp qu)• d~o bilin 
o~ng c6 d(> cong !rung binh fbi plttrang phap ]~p d1i ll~U lrong § 3 c6 hi$u !\fC va bO.i loan 
bien tim tnr&ng t6c d¢ chuy~n d!ch tOn. tl,li nghi¢m duy nb.:lt., Bii:h1 nay cii:ng chUng tO 
linh hqp I}· cUa cftc di~u ki~n dfi nt)u b d!nh l:Y 3.2. 

D~ giai Mi loan bien cua ly thuyel qua trinh hi en dBng dim deo da t!Mt l~p dugc 
phtran.g phap gan dUng lit'~n tH!o t\t:a nhu phuallg phap nghi¢m dan hM ct"u1 Iliusin, nbtrng 
b tlAy 13. d:6i v6·i t6c dQ. V&i cac dieu ki~.n ap dip l~n h3m v:1.t li~u dii chfrng minh duqc 
Sl! h¢i tQ ci'ut plnraug pllap d6 va th~- nghi~m tren mQt l&p- v*t li¢u a:~ mi11h hQa. BH~u 
ki~n nay chi Ll dii;';u ki~n a:u, (.Jo V$-)· cUr 16p v~t li~u thOa man c(:>n e.6 th~ cbo phep 
rQng han. 

Dja chi: Nh¢n ngay 25!3/1984 
Trtti1ng D~i hpc TJng lwp HN 

TAr uf:u THAM KHAo 

1. !JAO HUY BICH. vc djnh ly ton t~i nghi~m biti toim bi~n ct\a ly thuyi<t deo doi v&i 
quit trlnh bie,n d(mg c6 dO cong trung binh. T<.tp chi Co h9c S6 3, T~p Y, 1983. 

2· NGUYEN C6NG H(JP. ve djnh I}· tOn t~i sa duy nh:H nghi¢m -elm JJa.i toan bien IY 
thuyet qua trinh hiBn duni dan hOi cteo. ThOng Lao kboa IH?c khoa To~m Cu, Ho.i hQc 

TOng hQ'p H:'i n¢i <dang in) 
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3. BAo HUY BiCH, ve bAi to2.n bien ctia l;f thuyet d&o khi d?t tai plnl'c t~p- TuyBn 1$-p 
c6ng trinh H¢i ngh! Ca h9c to:ln q6uc liin t.hU 3. Vi~n Khoa hoc Vi¢t Nam 1983. 

,}; )lAO. 3YVl 5J1:K. 0 TeopeMe e)1HHCTBeHHOCTH p€Il\€HH5! KpaeBOH 3a)\aqH TeOpllH 

rrJiaCTHlJ:HOCTH c HcnOJib3osaarreM nmoTean JioKaJ1bHOI1 orrpe)I.eJifSHHOCTH. HaBecTHH A H 
CCCP, ivlexaHHKa TBep,noro TeJia, N':-1,1982. 

SUMMAHY 

ON THE COVEHGENCE OF AN ITERATION METHOD FOR SOLVING THE BOt:NDARY 

VALUE PROBLEM IN TilE THEORY OFELASTO -. PLATIC DEFORMATION PROCESSES, 

In this paper is proposed an iteration method~ as the Iliousin' s method for solving 

the boundary value problem in the thtwry of elasto -plastic deformation processes. 

The convergence of this methO(•l, i. e. the existence and u~iqueness of solution of 

th~ boundary value problem are alsd considered. 

THONG BAO CUA BCHTlJ H¢1 CO HOC Vl~T NAM 

Ng:Jy G thang 7 nftm 1985, Ban c.:hap himh Trung nang H¢i Cu liQc \'i('l rNam da 
hQp phien tlnrCtng I'J..,. !lin thl'r 7 (Kh6a I) t<}.i Ha NQi nhilm rUt kinh nghi¢.m v~ 3 Earn 
h0?t dQng ella Hr)i, a:e xu:it cOng t:ic 6 th.ftng cuOi 198;) vil cite bi~n phap C'bii~1 ehinh tO 
chUc H<)i. chu tjch Nguyen van B(!O chi'I tril c6 rn?t 11 Uy vien, \'Ung 8 Uy \Tien. 

BCHTF HQi d8 m¢t phUt hr&ng ni~m gdto su Nguyen Xuiln '1\uCmg (Uy vien 
BCHTU H¢i) eta LIT tran ngay 30 th<lng, 4 nam 19R5. Gi8.o su· Nguyen Hl"ru Ch'i gi('Yi thi~u 
ve cu<)c dCri ho:.~t d()ng cUa dOng chi Nguyen X<Lln Tl'ln':tng. 

TC'ing thw k_\' Ph~m HuyEin dii bao e~w dl e<\!~ ho~.1t clQng khoa hQc, djch v~1 KHIZT, 
.xi h¢i, tO ehlrc va tai chinh C'lla H¢i trong 3 nam qua. Cac Uy vi£:n Cta thUo ln$-n yfl 
danh gi:i eao ·d.'~ ket q~ul va t3c d1,1ng cUa d.c ho~.1t dQng d6, nll~n djnh rttng trong 
boq_t d¢ng c6 nhieu uu di~m, nhung cling bQc 1¢ mQt s6 nhugc dif!m nhat 1i h·ong c6ng 
tac qu~w 1y. 

BCHTU' H¢i da de xu&t cac bi$n ph3.p khac phvc c:lc nhuqc di~m vil chan cblnh 
tO chtrc, da clr dOng chl Nguy~n Van Hi~p tam ph6 Chi't tjch HQi pht;J tnlch ctJng 
t[l.c Uti }~hinb, dOng chi Ngt:l Hny Cftn lam ph6 tOng thu k)'· Bb sung cac dOng chi 
Nguyen van Di¢;) va Ng6 Huy Clin v£to Ban lhtr6ng Vl,l· 

Trong th6-i gian t6i, ngoai cac hovt d¢ng thuC:tng xuyen, din cHiy rm_mh vi~c 
thAnh lQ r dw ph:l n hQi chuyen ng:'!nh, eRe ·dli hQi dja phrrang vit ca s&, ph<H trien h¢i 
-,it:.n. lang 1:.uc'rng bQ may gn'qJ vi?c cho Ban e.'h:lp bDnh bQi, dt'iy m:;tuh dtc bo~11 d¢ng 
cUa Ban tbLrrJ'ng V!J va nghien cU·u cil.c bii¢n p!JfLp quUn IY dich Vl.,l· 
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