
QUAN H~ Glil'A BAI TOAN PHA HUY o·Eo VA 
BAJ TOAN. THICH U'NG CUA H£ DAN~ DEO 

NGUYEN vAN PH6 

Ban ve quan h~ giG: a bfl.i totm phB_ hfty-deo va bid tohn thich Ung ella vl)_t_th~ d~h-"'­
d~o lf _tubng,' \V.T.Koiter Ga neu y ki€n (4] ; •.. « CUn lun_ y din~ c<ic d!,nh l)', v€ phl'l_hUy,. 
deo 13. truQ.c;g hqp gi&i _h:q.n ella d.c· djnh I}· thich trng, tuang Ung vO"i s~r trUng nhau 

· d'ta cQ_n dtrOi va c~n tri'!11_ ella t:lt cil cac tid h'_9ng. 

_ Song cite djnb. iY ve sv phi htl:y d8o. dugc xet rieng, kh6ng nhftr:g vi n6 c:O gia tri 
th~c ti@n to l&n, rca c'On vf n6 hHin nhi~n han. · . 

lH4J_t khic, r.at nw:c nbi€n 18. mOi lien h~ gifra dtc djnh ly ph3. hU_y deo_ va cac dihh 
lY thich U·ng cho dfn Day c6 w cOn kh6ng duqc chll y tlen va l)' thuy&t ph a hlly QJ.eo da 
pUt tri~n d<)c l~p>.·· 

Bf,i tc.!m UU:\'C d~! m' la tim mien ti\i trQng rna M kh6ng hj pha hliy dec bay thlch 
frng rr~n d6. · · 

Be giiti cB.c b8.i toftil tren ngucli ta dt_ra vao cac diilh .lj ,Ph& hUy cleo va djnh IY 
thich irng. 

Trong bid n8.y9 chling t6i x'in trinh bay cac phU.n sau: 
1. Dtp. theo dj~h 1y~ phi hUy d8o cUa D.C.Drucker Y~l d!nlJ .l:Y thich_ Ung cUa 

E. Melan [4] c1~ chtl-r;g minh t0ng· m1€.n tlii tn;mg un ·to?m theo d~n.h 1)' ph:i- hily -deo bao 
rni~n tlti trQng thkh -ling, ' 

2. Dy_·~-· tren CG sb djnh lj l:_ha hl'!y dfo 'cltr. r.c. Drucker va dinh ly thlch frng mil 
chling l6i Q3_ cJ.\t:ng mir;_lliro~g (2j d0 chlrng n1inh rS.ng mi~n tfd trQng antoiHl theo dfnh 
IY pbit bUy cleo cUu D.C,Dnwker tnlng v&i mien ULi -tr9ng thich Ung thea d!nh lj m&i 
ve SJJ, tl:ich (rug [2j. 

3. TL< kr;l cib. pl:d.n !a chl ra d.tig viln de bifn suv trong bid toAn 
thich lir:_g hi "?ffn :<l~ f ~ ;~c L~p 1,· 3) 51 du·uc ,Q·il!.l q12yef mot c6.;h di'lng .bfing erich 
tim mien tU ln;n:g ~t"·~ d6i \·6i -ueu ch~3.n ':"":phi bu.), 1l?:o .(tr-ong cto vfin CiC bi~n suy. 
rtjng CT~l thr('·: qu: itl: CL.'i sc:y l"<l rnU~nr,aJ; to<in c10i v6~ b2li to:w lhich irng. 
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Sau CT:fuy chlmg t.a dHlng minh rang mien tai tntng thich Urig thuQc Vito mi~n tit 
tr9:ng an tofn:t fhBo d~nh I:;· phil hi'ty dEo" 

T.h~t vQ.y, kh6ng lnG.t Hnh chilt tOng ~nD.t. rf~ don gi&n s\r trinh bay, ta :xet lr\tOp.g 
~ 

hgp m¢t t1ti trQng P. 



~ -~ 

L<1AT = II \ix ~· v, C/C SP <::: 

~ _,. ~, -~ 

3uAT => .N<>n = p \ix E Sp <1.2) 

_, -+ 

I f (OA'r) <c Vx E v (1.3) 

_,. 
Trong ~6 GAT 19. 'trtr&ng Ung suit an toan dil:'!u ki~n f = C lA dieu ki~n deo. 

L, N !a cac tolm ti't ch b~ng 
Sp IA pbln m~t v'~t chin tic .ch;mg ~?ti trt;mg ngoai. 

Theo djnh lJ: thich Ung ci'u. E. Melan, diH1 ki¢n aU thich lrng, la 

__,.- _,. 
L p (x) = 0 

! . 
Vx E V, C/C~P (1.4) 

N p (x) = 0 Vx E Sp 

f(crt•l + pJ <C Vx E V ( !.6) 

~""""3> ----:'!> 

Trong d6 p (xl la tnrung irng su~t du kh6ng ph~ thn¢c th&i gian, cr<•lta tnr&ng 

11-Ilg •u&t dim hbi ly ttrbng va vO h~B· 

VI 

----'3- ..,.....,.. ~ 

'fa gQi frng suilt tbug c¢ng !a ctTC = p + o·<• l 

{ ...... L O'(e) = 0 
_,. __,. 

Nate} =P Vx ESP 

va cac to:ln tu L, N t.a tuy~n tinh, theo (1,4), ·(1.5), (1.5) ta c6: 

_,. _,. 
L O'TC =0 Yx.E Y, E Sp 

__, _, _,. 
N G'TC = p \ix E Sp 

_.. _,. 

I f (O"TC) < C \''x E v 
_,. 

· RO rS.ng cr'rC la tr'u&ng l'rng sulit an tolln vl :c6 thOa man d.c d!~u ki~n (161)­
(1.3). 

Nhu vljl.y, h~ u.liCh ITng-td~n G thi h¢ ~n tof:tn (kh611g pha hiiy cteG) tr~n G. f)i~u 
k~t 1u~n nguqc l~i nO I chung hi kh6ng dUn-g. 

Th~t v*y, n6i chung tru&ng Ung suilt an to3n lhco tieu chu:ln phi bUy cleo kh6ng 
~ _, 

lh~ phftncc thanh hai phii.n irng sudt du kh6ng phv thu<)c vao thai gian p (•) va lrng suilt 
__,.. -7-----',;> 

<ian hM ly luang a'•l (x, P). 

£Heu d6 cling hi~n nhien, tru&ng t'rng suilt an toan rhi cAn thOa m§n dilu ki¢n 
cA~ b~i)fg vi kb6ng dfft gi&i ht_tn deo9 trong kh 1 tnr&ng lmg eu~it dAn hOi cln ph3.i tbOa 
mln cac diilu ki~n khlli: cMng hl)n di!\u ki~n Ji~n 1\IC• 



IHJ'.h. 'I' 

Theo [:2) 

I -> -7-'1- -· 
L p (x, P) "' 0 ix E Y,rf: Sp (2:1) 

---'.>--+........;.. --;. ....,.___,. '--';> 

~ p (x, P} '* N p (x, P)"" D lfx E Sp (2.2) 

-+. - __,. 
c 

f (cr 1'l + p) <C lfx·E v (2.3j 
' 

S:au t:1 chlm;~ 1nlnh l'i\-ng ri0u thOa ·man (1.1) - (1.5) th i:: sL:·l ·,,,_: ibOs miin 
(2_.i)- (2 3) v;i ngrrgc l~i) nghla 18. hai mien t:li tn;ng trting ·nha:J;i~ 

TnrU·,: khi chfrhg minh m$nh d~ tren tu c&n IBm sang tO m<)t ~::l1_; de B. each d~t. 
t~li trQng ha"i b,:tfii to!i_n .Ja khac nhau (dun gEm yl) pb(rc 1"p) thl sq tri'l:.(~: nLJ.::.u ciia mien 

. ;tiii tt'Q:rJg d'FQ'C hf€tl< [heO nghla n3_o? 

Btli t(.[\n (1?-t ra·& 1ay hl tim mien t:li tr9ng an to'ftn buy thic:~: 'F!• tron·g m-iei1 
d6 c6 th~ (L_-t tili _d:an '.gJ:in lmg v&i cac quy d~o tai lrQng HI nl:\l}',J.':{ l!::>. <cr(rng thi\ng 
xu&t ph8.t tl!' g6c vit tang dan d:}~u theo rn¢t h1-r6ng (b:ii toan phi hli.·,- CICU; 

COn lc~l.t tD_i ph ire tap (bfri to~tn thich- trng), cltng tr!'!n m{En t~i -LQli.'": i:Q, song quy · 
d~o tili tl"Ql'g cO the ll: {luang th~ng hay·ttu&ng cong va quy lut)_t'biEn thien tre-n cite quy 
d~o,0:6 la tu; Y· 

Trong ba.i toan thi~h ling~ U:ng Suiit ,dim hM lj hr&ng ~oi nhu CUt bi81~ vl kbi gd.i 
b3.i toan .dE:o thi gi8. thi&t (1_3. biet nghi¢m dan hOi. Song cac cht'rng ·minb ~au- dAy,, chi. 
ci\n coi ngbi ·7m Qim hOi em bi~t. cht'r kh6ng ci\h tin~ C~l the chlmg. 

!)~ suy ra r~ng n~u !hila m[n (1.1)- (1.3) thl s~ tbi'll< man (2.1) ·- (~.Blt•. l~p !u~11 
nhusan: · 

Ta tim tnr&ng uug su&t du trong (2.1) - (2.3) !a 
_,.. ... ~ _.,. --7 ~ --,}- ---':!> ........,... 

P (x, P) "" O'AT (x, P) .:_ a<el (x, P) 

hay 
~ -)- ~---';>--..;;. 

(e) ( ) O'AT = a + f' X, P 

·-> --'!>- ---7 ~ 

DoL. N tuyf" ~ tinU~ cr_~·r thOn man (1,1) -.(1.3) va 6:(eJ ix, -P) thOa tni'ir-; (1,\! ·~· (1.2), nen 

chung 

_, -+ ..... 
Lp = 0 ·v x E v, r:t Sp~ VP E ,, 

c' 

·-> ..... -> 
Np - 0 Vx E Sp, \fP E G 

~ --?• ---!> __,.. -> 

Do cl1 ·~u ki.~n (1,3) n& f I a(e) + ~ ( ltp P)} <c. '1 x E V, ·'v' P -~ !_:-

-·+ -> ___,. --;» 

Nghhc l~- Ung ~r&i_ P na(> d:6 thi 3 p ( x, P) thOa mlln (2.1) - .. (2,::'-). ::.J l~ .. dieu phfii 

minh, 
-----;..~ -'r • 

Bay giU ta cllUng minh di€u ngtrr,;c l~i~ ngh'ia Ia n€u 3-p(x, P) th[!,·: rn5.u (2·1)-

(2.3) thi se cJ -;,"" thoa miln (1·1) - (1.3). 

Th~t Y$-.y~ ttrang ttf nhrr tr~n ta chQn tru&ng tmg su!t '.in taan H. 

-> __.:;,. ---;.. -""" _...,.. -"'<> -

crAT a a<<l( x, P) + p ( x, P ) 

.... 
Dt rAng t::;. suy ra ding iJAT thl;JJ. min (1,1) ~ (1.3) 

ll 



thO~:~ man di~u ki~n 

~ -> -+ ~J>- ·--7- __ ..,.. -7 .........,_,. 

dAT( x, P) -· cr<•l( x, P) \j X: E 'v') \j p E G 

....,_,. ---"• 

Ta th~y C>.A'r chl fa nghi~m eU_a pbuang trir~h d.n bfu1g, cOn crfe) U .. nghi~m dan 
- \ . 1 --7. -'l 

h~i ella ·b~l toim, n~Il d6i v-&i h~ Hnh djnl.t c6 khB. n!i.ng trUng nhau <'Ua dAT va crlel9 cOn 
d:6i v&i h~· si~u 't!rih khli niing tnlng nhati it xay ra. 

--4>- ~ ___,. 

· Tn!'Ong hqp_ 11?- sieu tinh? n~u ta tht1iy -v6i m¢t tru&ng crA'r( x, P) n3-o _d6 trting 
_..,... ~--->- ~ --

V&i nghi~m URn hOi a(td( x, P) thi b. chQn lnr&ng O'A'l; khic eiing ling v6'i gi:l trj P db;. 

Vi d.ng trorig tn.r&ng hqp h~ situ tinh ·thl sO lrU'qP.g·-: .... '1'( x: ~; .. ) h v·O h~r1 (frog v&h'.!Ung 
-'-> 

mOt gii trj P ), 
~ 

v~ phU'ang di~n hinh hoc Ia . c6 tht minh hga dieu ·ki~n r( cr(' 1
) < c va 

-+ -> 
f( .,c•J + p) < C nhtr hinh v~ sau: 

Hinh 1 

"""-" ~- ~-:? 

frng su{it din h(Ji l:f• h:rCIIlE d'(e)( ~> P) c6 th2 LL r.goid .m~t 

Thf d¥: X in :r.:Ct m¢t thi rl!~ d'un gip.n IT!.~l ,,m~d: :sU L~c 
·cho djnh lJ h?~-c phtHYil@' rhb.p dw mint lE, ~:}. G G:~lT 
minb. h9a cho SJ.;r 20 sftnh neu 0· cU-::: phi'in tr~i~JJ., 

...... 
h?-n f :.= c, cOn aTe chi 

gla aa cil.n! ra as ~iiinh hQll 
t0i ciJrJg dimg H:d d9 dO a.e 

Tim ml~n thkh twg c{w Xhanh tr6n_ b§.q lduh :.~ d·1ju -U.s d1~ng cUa m6m;;!U xo!ln M 

Nghi~m d?l.11 hOi 12. 

Ta dUng d.c bien kh6ug thlr nguyen 

r 
p ~ ~1 

~-



tL;.i 

b U~y q = q(p, m), C =- ·~/:}. Khi dO _ltn<Yng 1n1g suat tbng e¢ng LA 

1'TC = -. ( 4 -\ 
rnp + q 1 - 3" p } 

Ch<;m <tieu ki?a-- li€o 't'- = + 1 

Xet hq i!aong tr~n .m~t ph~ng (rn;q) 
~ __,. __,. 

q +·o. Tbeo djnh ly thi<h ti:ng eli a E. Mclan 'thi 3 p (x ) , \; P. E G JJghla Ia 111(>t 

truflng ti·ng_ su:it du· V<li n19i giit tri rn bi~n ,thi&n trong mien thich if~lg• HCnl6 q ~ .. ,q(p). 
N~.u m !hay Q(Ji tl1y )' nhLTDg Til> 0 thi. rilmin: = 4/S? m E [o~ 4/:1] vfl. lllmi:n =- 4/_3 V6i 
m < O, m E [ -·1/3, o]. · · 

i 
I 

~1,-41·~--~--·-- .rc®__,.; 8-~- · 
r I , .l.r . . : 

Hlnh 2 

-#J -f lJ 

0:6u m d0i diln. lhi -·1 
rn bi.;n thiCn lily::- t1·•?11 

n\n do rr* E [ -1, 1], ngh!a Ia 

_..,. -"')>- ...-

Th.Bn dinh lY thkh D:r1g m~c ch{Jng tbi aa chlmr, mint trong [2] thi 3 p ( x. p ), 

·nghlu Jil q = q(m, pj. Khi m b16n ihi·en tren A'I' 1a chr;n q := -1, I' E (A'B). Khi m 
bi~n thien tre:n IA ta chqn q = + s~ IE (B'.A.), Nhu •r?y~ mien !h!ch Ung d:Oi v6i m Ia' 

4 4 . 8 - ~ < m < -, ,6m ~ -- . 
3 3 3 

B<iy giO t;l xet b;ii toi 11 trqng thai gif'Yi h(.in d6i v6'i thanh tr6
1
n. Vi d~t t!i dou 

gii-n nen m chi c6 tb~ thay d6i tit 0 ~ th (m > 0) ho~c h'r ·0 ~- 01 (m < 0). De dAng ta 
!hay rang m6men gi&i h~n la ITio = 4/3 (m > 0) vi; mo = -4/3 (m < 6). Do .:16 hai 

'l'nien toi trqng pM bUy cleo vo lbfch img tnlng nha.th 



:~' to{m phi hl1y d~o, ia c6 dtc dfnh J.Y bo:\n to;tn tt;·<J'nf; tv· JUn bien vf.)J 
!J !h6ng i_bi·· :·n;; <1 blf.tl suy r(mg. Vi V$.y -khi giili lt2.i totm .pl1£~ bi1y d;~(, t:U v6'l bi'm va 
v6 mOn&: .:., ·--bc.g g(tp kb6 1{hin. Nguqc lg_i, trong bb\i ·tot;n tblch ll'_ng· tbj i.:.h6ng c6 sv 
u.:tang h,r :c-:)~ ~-!<::<,mil. ta ch] thi:trdJ l~p dtrqe djnh l)' lb:ich .lr.n,7 ttO:Jf( bier~ ;,uy: 1)ng cho 
hirrfg l&p b:;\: 1 o~:no hn) [1~ 3, 5]. · 

Nh't Ir.i11 qua -cbtrng m:inh 0- phAa 2) ta~ho1.~n tofln cO thE tl1ay" vf~c gTH h<li toan 
thich _tin~~ pb,!c t~.p CfOi y(Ji bien ·suy r¢ng hiing. vi~c gHli llili d8_ng bai toiin phil hUy <!leo 
d6i_ v&i hieri 511jt r~ng. cac ket qUa tri!n dAy hoim toan Co tb~ m& r(mg cho bai 1o·an 
thicb t"rng d\!11g h,rc m¢1 drch de dang·. -
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ON"'t-i ~F~ ::>>. -,_TlOti:S Oi-' PLASTIC A>l'ALYSI:~; AND OF SHAKPO~'J~eN t.:--.~AL,;'{SIS 

OF'_EL~~STIC -·PLASTIC S'fHCTC1't"PE:) 

'~'" · -~'-2.C:.:SJ cf D. C Dru~:_e~· ':,_,. the-crsm c;f L;':1e phu~~ )·~ ,~ <-t! I E. ~Je1,an 's 
':Ja.l:r~d·:-~.~,-jl l~'-l c>, lhe pape:· JbiJ.\\3 1bat~ tL· :o~~! r:r_ :ia)D oJ Sha~ 

Io.:u:l (;Omain of ph;~..:Jtic An~::~1:-sis i.s Q llt·?-. 1~: C: 


