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M@ dén

Tit nhimg nim 30 cia thé k¥ 20 him da tri, ciing goi 14 him diém-tip
di duoc nghién citu nhiéu ( Bouligand, Kuratowski...) do nhu cau iing
dung cling nhu su phit tri€n logic néi tai cla téan hoc. T61 vu hda, vdi
md1i lién quan m4t thi€t véi téan kinh t€ 1 mét trong cic Knh vuc tng
dung him da tr1 nhi€u nha't. Thuc chit cic tng dung niy xuit hidén tr
dau thé k¥ 19, ching han trong dinh 1§ ¥& cau vudt cung, ngudi ta gid
thi€t him da tri p — 2% (fng mdi bdng gia p véi tip vector nhu cau
trdi z Ji nita lién tuc trén vi ching minh ducc sy ton tai bing gid p+ dé
cb z+ € Z(p+), z+ = 0 ttc |d cdu khéng vugt cung. Cdc dnh xa da tr
con diing nhiéu hon trong viéc nghién citu cic mé hinh kinh t€ thi truéng
canh tranh Walras-Ward vi Arrow-Debreu-Mckenzie d€ khing dinh su
ton tai cla cdc trang thdi cin bing.

Cdc bii téan phu thuéc tham s di gdp of nhi€u thé k¥, trong moi
linh vuc; ndiriéng trong t6i wu cling viy. Cé hai nguyén nhin chinh din
t6i vidc xét bdi téan o6 tham s6, vd do dé cé hai cdch ti€p cin chinh.
M6t i cdc bii 6an thuc t€ thudng o6 nhiéu bién quan hé vdi nhau rit
phitc tap ma khi mé hinh téan hoc, mic du di don giin di nhiéu, vin
can phin biét nhiéu loai bién. Ngéai loai chinh 1i bién déc lip va him
con o6 bién vdi vai tré nhe hon, hodc Ji hdi khdc biét, tifc ld cdc tham
50. Cdch ti€p cin tham s6 thit hai, phd bién hon, lién quan dén tinh én
dinh, hay dé nhay cdm clia hé. Cdc dit kién ciia moi bdi tdan thuc té
thuéng dudc do bing thi€t bi hodc xdc dinh bang théng k&, nén phdi coi
i cic s6 xAp xi. Hon nita diéu kién thyc t€ ciing Juén bién déng hoic
phu thudc cdc yéu t6 ngau nhién. Sy xdc dinh thi€u chinh xdc ndy cé
thé bi€u thi qua viéc phu thuéc tham s6 clia dit kién. Néi dung chinh
clia dé tii nghién citu khoa hoc niy Ji xét sy ton tai nghiém, su thay déi
cdc tip nghiém cdc bdi téan khi cdc dit kién dat 1én bii téan bi nhiéu.



Trong dé€ tii nghién cifu ndy ching i di c6 mét vii k&t qud vé
cic didu kién di 61 wu, 1¥ thuy€t d6i ngiu, sy ton tai nghiém cic gid
bi't ding thitc bién phin, vé dn dinh nghiém vi cic 1ing dung cho bii
tdan diéu khi€n, bii tdan mang giao théng. Cu thé dé tii nghién citu
niy bao gom ndi dung chinh clia cic bii bio saw:

1- (Vi P. Q. Khinh) On the Existence of Solutions to Vector Qua si-
Varfational Inequalities and Quasi-Complementarity Problems with Appli-
cations to Traffic Network Equilibria, Journal of Optimization Theory and
Applications, Vol. 123, No. 3, pp. 533-548, 2004,

2- (Vdi P. Q. Khinh) Lower Semicontmuity and Upper Semiconti-
nuity of the Solution and Approximate Solution Sets to Parametric Multi-
valued Quasivariational Inequalities, di nhin ding trong Joumal of Op-
timization Theory and Applications.

3- (V61 P . Khianh) Upper semicontinuity with respect to parame-
ters of solutions to vector quasivariational inequalities, Journal of Global
Optimization, Vol. 32, pp. 569-580, 2005.

4- (V61 P. . Khanh) Some existence results for quasi-variational
inequalities involving multifunctions and applications to traffic equilibrium
problems, Joumal of Global Opttmitztion, Vol. 32, pp. 551-568, 2005.

5- On the &-Approximate Sufficient Optimality Conditions of Mul-
tifunction Optimization Problems Involving Parameters and Applications
in Optimal Control Problems with a Set-Valued Objective.

6- Om The Traffic Equilibrium Problems and Time-dependent Trai-
fic Networks with Multivalued Demands. The Relations Between Qua-
stvariational Inequalities, Multifunction Optimizations and Existence of



Equilibria Flows .
Sau déy la ndi dung chinh ctia cde bai bdo

I. V€ cac diéu kién dd S-Approximate cda bai tedn té6i uu da tri cé
tham s& va ng dung vac cdc bai tedn diéu khién t6i vu véi ham muc
tiéu da tri.
Biibdo xét cic difu kign di t61 wu S-approximate clia cic bii téan toi
vu da tri c6 tham s8 theo tinh mta khd vi déng nhit. Thi€t Hp difu kién
quasi Kuhn-Tucker, d6ingiu Wolfe vi 1ing dung vio bii téan di€u khién
¢0 muc tiéu da tri

Chiing ta s& xét cdc bdi todn t6i vu da tri v4i tham 86 « vd bién co
56 x. Pifu niy li can thiét trong thuc t€. Vi du trong cdic bii todn di€u
khi€n, cdc gid thi€t v€ tinh khd vi cla bién di€u khién = thudng y€u hon
so vdi bién trang thii z. Trong Ref. 7 di xét cic di€u kién dd t6i vu véi
cic gid thi€t ki€u 16i. Cach ti€p cin ¢ diy 1i st dung cic dic trung cla
xAp xi cdc tip chip nhin dudc vi cic gid thiét vé tinh nira khd vi ddng
nhi't dé chitng minh cho cic diéu kién dd &1 1.

Gid st X vi Y 1A cdc khdng gian Banach thuc, Y sip thit tw bdi
n6n 181 K, snt K £ 0. Him da tri F : X — 2¥ g0i B o6 S-minimum
(8 =0) tai(xy fo) wén tip A C X, néu f, € Flxy), ¥f € F(4),

fF—fedBy+ Y \N((—K)\K). ()

Néu § = 0 thi (xy; fi) dudc goi 1d minipmen cia F trong 4. Néu (1) dudc
thay thé€ bdi

f=fo€dBy + Y\ (—int K), (2)
thi (zo; fo) goi i § - weak minimum clia F tong 4, & diy By bifu thi

il



qud cau mé trong Y. N&u § =0 thi (z; fy) goild weak minimum clia F
trong A.

Tip domF = {x € X : Flx) # 0} goi 1d domain cla F vi
grF ={{z,y) € X %Y 1y € Flz)} chi graph clda F.

Gid st Y* chi topological dual cia Y, K* chi dual cone clla K vd
K° chi quasiinterior ciia K*.

K'={ecY" < h\y>>0 ¥Yyec K},

Ko ={MeK" 1< hy>>0 WecK\(-K)}.
(xo; fo) goi Wi posttively proper minimum cia F tong A C X néu o6
A € K° sao cho, v6i moi f € F(A),

= )\,f—ﬁ) == (0,

Pinh nghia 1.1.1 Gid s¥ X va Y ld cdec héng gian Banach, Y sdp
thit ti bt convex cone K, o9 € A ¢ X. Hamdatri F X — 2Y
dugc got la semt K-differentiable tat (zo, fo) € A x Flzo) néu ¥e > 0,
Ve A, A, =0, va vy =T, = %, vf € Flz),3f € DF(zo; )7,

1 ’
T_(f—fm)—f < e By — K.
F goi K semi K -differentiable tai z, néu tinh khd vi ndy dhing vdi moi

fo € Filzo).
Fooili semi K -differentiable trong tip A néu F li semi K -differentiable
taizy, ¥xo € A. Chd ¥ rdng néu F(A4) vi DF{z, fo)lA) i cdc tip gidi
ndi thi F 1 semi K-differentinkle trong A.

Gid st X,Y, Z vi W 1i cdc khéng gian Banach, Y vi Z dudc sdp
thit o béi cdc nén 161 X vi M, chita géc véisnt K £ 0. Gid st D c X
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va Uldatiptuy y. Fvai Gl cichim da tmtit X = U7 vio ¥ vd Z, tuong
ing. »: X x U/ — W JA him don tri. Xét bdi toan (P) sau

men Flx,u),
Glz,u) C —M,
plz,u) =0,
(z,u) € O x UL
Néu trong bai téan (P) ta thay G(z,u) € —M béi Glz,u)N{—-M) £ 0 ta
c6 biitéan P. O diy mén F(x,u) dudc hi€u theo nghia 5-minimum (hodc
minimum), weak hodc positively proper §-minimum (hoic minimum) clia
F. D€ ¥ K dong théi (P) va (P) 14 md rdng clia cdc bii todn 161 vu véo
td trong truéng hdp don tri.
E ={lr,u)eQxU Gz,u) C —M,plzx,u) =0},
B = {(z,u) €0 % U Gla,u) N (= M) # 0,p(x,u) = 0},
Qoy i={¥(z—m) v 20,z € 02},
=Y \((-K)\ K),
Sy =Y\ (—int K).

Dudidiy ta gid st ring (x¢,u0) € £ hodc (zo,un) € Evig < Glzg,un )N
(— M) trong moi ttudng hop tuong ing. Pat

My ={~v{z+q):v=0,2 € M},
My ={ue M < pgy >=0} = (M),

Ky hiéu £{ZY) i khong gian cic 4nh xa tuyén tinh gidi néi tit
Z vio Y. Him Lagrange cud (FP) (vector vi v6 hudng) 1

Liz,u, A, A) = Flz,u) + AG(z,u) + APlz,u),
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Loz, A, gty v
=< X Flz,u) » + < g, Glo,uw) » + < v, Plz,u) =,
¢ diy (z,u) € O x U A€ LZ)Y)vii AlM) C KA € LWY), ) e
K e MY veWr,
Tuong tu, cia (P) 14,

E(:E}u}ﬂ} A= Flz,u)+ AG(z,u) N (=M + AP{z,u),

-

Loz, A, gty )
=< N Flz,u) >+ < g, Glo,u)n{(—M) > + < v, Plz,u) =,

Ta néi 1l di€u kién guasi-Kuhn-Tucker cia { P) (k¥ hiéuli gKT) tai
(2o, g, &, A D) thod néu i mbiw € U, 3T, € £L(X,Y ) vdiT, (0, ) C K
vd by = fo+ Ago, fo € Flao,ue), 00 € Glao,uo),

() D.Lizg,u, NA lu) )z —Tyarz SN (=8)vVr € X, Yuc U,

(i) Lizg,u, A,A) — Iy C K, Ly — L{z,up, AA) C K,

V{z,u) € E;

(ii) A{My) C K.

Néu S trong () dugc thé bdi S, thi difu kién niy goi la diéu kién
weak gquast- Kuhn-Tucker (qKTw).

Gid st 0 #£ X € K*u € M v &€ W* véi (xo,uw) € E,fo €
Flxo,uo), 50 € Glxo,uo),los = < A fo > + < po,90 >. Ta néi i di€u
kién scalar quast-Kuhn-Tucker (sqKT) cla ( P) tai (xg,ug, A g, v los) 14
thod néu

() DyLslzo,w, A p, vy bhlu))z € By, Yo ell,, Yuecl,

(ﬂ) LS(IC')“) )';“LL:, V) —lys R-i-) bos _LS(Iauﬂa )":Jufa ;r_/jl _ Ri—i Vr €
{dp,, YU,



(i) < py 90 >= 0.

Thé cic diéu kién quasi-Kuhn-Tucker & trén cia (P) L, L., E, g €
Gz, un) b3 £, L, B, g0 € Glwa,u) N (—M), tuong 1tng, chiing ta cé
cic diéu kién quasi-Kuhn-Tucker ctia { P}, biéu thi bdi (gKT), (K Tw)
vi (sqKT), tuong 1ing.

Diéu kién (#3) goi 1A di€u kién vé d6 J&ch bi, (:) 14 difu kién
Euler-Lagrange. N&u bdi todn khéng tham s8 thi (3) vd (433) goi ld diéu
kién Kuhn- Tucker.

Piéu kién da téi uu

Gid st o6 A € L(Z,Y),A € LIW,Y), vdimbiw € U, T, € £(X,Y),
vi A(M) © K, T(Q,) © K vily = fo+ Ago, o € Flao,ug),g0 €
Glwo,uo )y A€ Ky o€ Majaw € W, log = (Mo} + {12,905 (@o,10) € E.
Gid st tf moi w € U, L., u, A,A) 1d semi K-differentiable tai {zy,u),
lo(n) € Dizg,w, A,A) thi véimoi z vd Ve, > 0, Wy =T, = %‘l,
Wl € Liz,u, A,A) T € DLz, uw, A, AL )7,

1
_u(g — Jg(u)) — F = EHBY — K.
Veu

VGid > 0xéttip W' i={({u,z) € E: 3, 12 >T7

€7

s.t. 2e,70 = O}

Néu (zg, 1) € W Whihi L(.,.,A, A) dudc goi 1A semi uniformly
K-diffeventiable v6i 8 tai (zo,u0;l) trong W1,

Néu (xo,u0) € WO 1= ngoW' thi £(.,., A, A) dudc goi i semi
untformly K-differentiable tai (xq,0;l) trong W°,

Tuong t ta cling c6 cic khdiniém vé semi uniformly X-differentiable
(v6i8) ofa cic him Lagrange L(., ., A, A Lsl., A pow) v Ls( L, A, oy v)



tai (@o,20; ko) trong WOW'), Wo(W]) va , W2(W}), ntong img.

Pinh I¥ 1.2.1. Néu L(.,., A\ A) ld semi uniformly (-X) -differentiable vdi
8 tat (zo,uo;lo) trén W, (vesp. semi untformly (—K) -differentiable ) va
didu kign (qKT) tat (xo,uo, A, N, 1) 1 thed thi (x4, fo) 14 S-mininum
(rep. minimum) ciia (P) trén W', Két qud nay vén ding cho (P) wh mét
vat thay d5% phu hop.

Pinh 1§ 1.2.2. Néu L(., ., A A) ld semi untformly (-K)-differentiable vdi
8 tal (zg,u;lo)(rep. semi untformly (—K) -differentiable ) va (K Tw) ld
thod thl (o, ue; fo) 1d weak S-mintmuen (vep. weak mintmum) ciia ( P) trén
Wi K&t qud ndy vdn ding cho (P) vhi mét vt thay d8i phi hop.

Pinh 1§ 1.23. Gid sitcd 0 # X € K*,p € M* v € W* sao cho vdi
ls =< M fo > + < g0 >,00 € Glro,we). New Lo, 0 pyv) semt
uniformly differentiable trén W, (vesp. L., ., ) p,v) 14 semi uniformly
differentiable vi 8) tat (xo, 1o lo) va digu kign (sKT) tat (xo,uo, A g, v lo)
la thod thi (zo,ue; fo) ld minimum (vesp. S-minimum) ciia (P) trén W
Cdc tritong hop ndi trén vin diing cho truong hop weakly mintmal va cho
béi todn ( P), vot mét vat thay 45t phit hop ctia gid thist,

Pé6i ngéu Wolfe

MG rng clia d6i ngdu Wolfe trong [Ref. 2-3, Ref. 7]. P6i ngiu Wolie
(D) vi (D1) cia (P) vi (P) dudc dinh nghia nhy sau

(D1) maz(f + Ag+ Ap),
f € Fla,u), g € Gla,u),p=ple,u), (z,u) €2 x U,
AcL(ZY),Ac LW, Y), 041 K*, AM) Cc K,T(Q,) C K,
DoLy(z, 0, MM M L)a' — M2 © By, Yo & Uz’ €0y,
Lo — Lo(a',u, ), M, AA) © Ry, W' € G,
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Loz, 0, MMM M) — I, C By, Wwe U,
O diyl =< )\ f+ Ag+ Ap >.

(D1) thu dudc bdithay thé L, vi g € Glz,u) bdi L, vi g € Glz,u) N
(—M), tuong ing.

Biu thi .= AA vd v = JA.

Pinh 1§ 1.3.1 (P6i ngdu yév). Gid s (z',u') va (z,u, AT ) I3
chdp nhin dwge cia (FP)vd (DI), tuong wng. L., ., A\ AN M) Id semd
uniformly (— Ry ) - differentiable trong (). Khi dd tw mét gid tri muc tidu
chdp nrhdn dwrcl = f+ Ag+ Ap cia (DI) tuong vng (z,u, A, A TN,

Fl' o'y — 1 cC 8.
Khdng dinh ciing ding cho (D1), vdt vt thay d&' phit hop cha gid thist
Néu h € K°, tht trong mét mét trudng hop ta od

Flz',u')—1 C S

Pinh 1y 1.3.2 (P41 ngdu manh). Gid sz L.(x,u, X AN AA) 13 semt uni-
formly ( — By )-differentiable trong {1 (zo,u) ld chdp nhdn dwrc cia (F)
va (zo, 1, N\, A, T, ) ld chdp nhdn dugc cia (DI). Gid sit fy + Ag,
fo € Flzo,uo) va go € Glxo,wo), ld gid tri muc tiéu chdp nhdm duoc ciia
(D1) sao cho wng (vt go) Mo thod A(Mo) C K. Khi dd

(1) (xo, 20, fo) 14 weak mintmum cua (F)va f, + Agy Ia gid tri muc
Hew yéu maximal cia (D1) va cde gid tv ndy thod guan hé

(fot+Ag) — fo € KN(-K).
(if) néw X € K°, thi cde nghiém Id thuc sy duong;
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(Eif) v&i vai thay 6% phi hop ciia gid thist, cde 8% gud ndi trén
van ding cho (P)va (D1),

Ung dung che bai tedn diéu khi€n

Xét bii todn diéu khi€n t61 1u véi myc tiéu da tri

#(2) = lt, z(1), (t)% (3
2(to) = 0,k(z(t1)) = (4

ult) e U C Ff‘, (5)

/: g(t, 2(#),u(t))dt € — M, (6)
Flz(.),ul.)) — min, (D

Cdiyo: Rx FPx R — R* b B — R g Rx F'x R — F° RF sip
thit tr bdi closed convex cone A; (3) vd (5) thod hiu khdp trong [t,¢4];
tham s6 di€u khi€n u{.) € L% [, #1], 14 thod (5); z(.) € C™[ty, t1]; F -
C™[ty, 1] x L%, — 2F,

Trong cdc bii todn diéu khién cé muc tiéu da tri thudng cé dang
Fla(.),ul.)) = &) + [t 2(t), ult) wlt) at,

wlt) € W(ta(t),ult) € B,
'fid:’i}!g:ﬁz—»ﬁ,'qb:ﬁx How W A— HEva W H tip compact phu
thudc ¢, x va u. Tuy nhién d€ don gidn ta xétdang tdng quat F{z(.),«(.))
I ham da tr1 ndo do.

Pé€ dua bii todn (3) - (7) vé biitodn t61 vu da tri (P) ta dat X =
On[tﬂ)tl]a



Him Lagragian li
L{z,u,p,q,2)
= Fle,u) + j: <, glt, x(8),ult)) > bt < ¢, Blz(t1) >

—I—/t: < z(t) — /t:tp(r,x(r),u(r))dr,dﬂ(t) e
= Fla,u) +wlz,u,n,q,).

Vi pl(x()au()) = y() v glii st (nﬂ(t)-:uﬂ(t))>g(t>-)u0(t)) khd vi lién
tuc tai zo(t) véimoi t € [t,41]; o vd g 14 lién tuc; k khd vi lién tuc tai
zolt1), (xol.),2%(.)) 14 chip nhin dudc cla bii todn (3) - (7).
Ménh @é 1.4.1 (Sufficient optimality condition).
Gid siz (zol.),uol.)) I chdp nhin dugc chia bat todn (3) - (7)va fo €
Flxo,up). B ld semt uniformly {0}-differentiable tat xo(t); glt,.,.) la
semi uniformly M-differentiable tai (xo(t),wo(t)) va u(.), p1 12 semi uni-
formly {0} -differentiable tat zy(.); F la semt uniformly F, -differentiable
tat zol. ).

Gid st t6n tai g € B, 0 € M* va hdm bign phdn bi chin o(.) trén
[to, t1] sao cho

(a) Dy Flzwy,u; fu,u)x —I—anl <y Go by ol t),u(t))z(t) = dt
—I—qul < z(t) — J';’; o (r,zolr ), ulr)z(r)dr, dot) =
+ < g, R {zo(t1) )x(t1) >C Ay,
(.)€ X, Vul.) € UYf, € Flzo,u);
(51) Flao,u) — fo+ fil < w9l zo(t), ult)) > di
—Ja) < fi (el @olr)ulr)) — lr, @olr)yuo(r)))dr, doft) >
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< Ry wul.) e U,
(Bs) fo— Flo,ua) + 1 < p, 9t 2(t),wlt)) > dt
— i < B (lr,z(r),ulr)) — olr, 2o(r) u0(r)))dr, dolt) >
C Ry vxl.)e X,
(¢ £ < el wolt)nl8) > dt =0,
Khi dd, (zol. ) uol.); fo) 12 mintmum cia (3) - (7).
Péi ngdu Wolie cia (3) - (N 1A

mage( f +wlz,u, &, ¢,v)),
fe Fle,ul,lz,u) e X xU,p€ M*, g€ B0 ¢ X¥,
D, Fla,w fla' +wy(z,w pgvle’ © By W' € X, Ywel,
Flo,w) — f +wlz,w,p,q,v) —wz,u,p,q,v) C By Ywel,
f— Flo' u) + w2, u,p, q,0) —w(z,u,pu,¢,v) C Ry W2’ € X
Ménh @& 1.4.2 (D61 ngiu yéu). Gid siz Fla',w') va f + wlz,u,p, q,0)
14 gid tri mue téu chap nhin duoe cia (3) - (7) va 46T ngdu Wolfe, tuong

ng. Gid sit cde gid thist uniform differentiability ndt trong Ménh d2 1.4.1
la thod madn vt mot (x,u) € X x U. Khi d

F(I!)M!) _f _w(mauaﬁ‘r’) Q)@) - Ri—

Ménh @é 1.4.3 (Péi ngdu manh). Gid si? (zg,uo) 1 chdp nhdn dugc cia
[(3) - [ﬁ’?}‘lr f':l < F(Iﬂauﬂ) v (IU)W)JU’:Q)?-’I) la Ch&(p Hh{iﬂ JWC ciia dot
ngdu Wolfe sao cho

f: < i, glt, o), uolt)) > dt = 0.

]
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Gld s1% cde gid thigt uniform differentiability dusc théa nhut trong Ménh
dz 1.4.2. Khi dd (xo,uo0; fo) 12 mintmum clia (3) - (7) va (xo, 0, ¢, )
la maximum cia 461 ngdu Wolfe va hat gid tri optimal 4¢u la ..

IL. St tén tai nghiém cda cdc gid bat ddng thifc bien phén, bai téan
gid bl va dng dung vac mang cén béing giac théng

Bii bdo xét cic gid bdt ding thitc bién phin da tri trong khéng gian
vector topd, thu dudc mdt s6 k&t qud nhd gid thi€t vé Wéi héi m ma
khong sit dung tinh ddn diéu nhu cic k€t qud thudng gap. Pua ra dang
mdi cia gid bd't ding thitc bi€n phin, 4p dung vio bii an gif bi vi
mang cin bing giao théng. Pic biét, ching ta dua ra cic dinh nghia vé
ddng cin bing yéu vi manh trong trdng hdp hdam gid da tri.

Bensoussan-Lions (Ref. 10) dua khdi niém vé cic gid bt ding
thitc bi€n phin véi su lién quan tdi cdc bii téan diéu khién. Cic céng
trinh cia Maugeri (Ref. 12), De Luca (Ref. 13), Cubiotti (Ref. 14),” Fu
(Ref. 15), Kim and Tan (Ref. 16) o6 cic két qud vé su ton tai nghiém
clia cic gid bat ding thitc bién phin.

Bdibdo cia ching ta md r6ng cic két qud trong Ref. 16 cho trudng
hap da tri vd dua ra mdt dang bdi téan gid bii mdi Bidt téan dudc xét
nhu sau. Gid s X vi Y 1i cidc khéng gian vector t6pé Hausdorff va
Ac X 1 tip con 161 déng khic téng. O : A =2V, T A4 - 2HEY) w3
K A —2%1i him da tri, ¢ o6 gid tri }i nén 10i déng o6 phan trong
khic twéng, ¢ diy L{X,Y) bi€u thi khéng gian cic dnh xa tuyén tinh
gidinditt X vioY. Gid st g : A — A i dnh xa don tr lén tuc vd
E:={zrcA: zecdK(z)}+0. Xét haibii todn sau:

(QVD : tim T € ANclK(Z) sao cho ¥x € K(x), I < Tz,
(t,z —g(7)) € Y\—intO(z);
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(SQVD : tim T € ANclK(z) sao cho vz € K(z), vt € T(z),
(t,z —glZ)) € Y —IntC(Z),

d diy c(.) chi bao déng vd (¢,z) bi€u thi gid tri cia 4nh xa tuyén tinh
( talx.

Cde két qué
Pinh Iy 2.2.1. Gid s, v61 bdi todn (QVI), A i compact vi

() AnNK(x)1d 161 khic rbng véimdix € A, K '(7) 1A md trong
Atwrmdiyc A vi clK(.) 4 usc;

(i) néu z, — x, 4, — ¥ trong A vd néu ¢, € T(z,), thi on tai
t € T(x) vi cic ludi con xg, s , tz € Tlxg) sa0 cho (Ls,ys) — (¢, 4);

(ii) ¥\ —intC'(.) 1d déng vi Vxr € A,Jt € T(x),
(t,z —glz)) € Y\ —ntC(x).
Khi dé, (QVID) cé nghiém.
Pinh 1y 2.2.1 14 md r6ng cic két qud trong Ref. 16 cho trirdng hdp
Tl Pa tri.
Pinh I 2.2.2. Gid s véi bai todn (SQVI), A 13 compact va g(z) = .
Gid si

(21) ANK(x) I3 161 khde tréng ti mbix € A. Wy € A, K ly) la
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md trong A va clK () I3 use;
(iz) Ve € B, Wy € K(z), YA€ (0,1], dy+ (1 — XNz € K(z);
(i) T la glhc vd pseudomonoione trong A;
(1if) Y\ —intC(.) 1d ddng.
Khi dd, (SQV]} cd nghigm.
Ap dung che bai todn gid bu

Bditodn gid bu don tri di ducc xét ttong Ref. 21 vd vdi him da tri trong
Ref. 15. P€ ndi két chiing vdi bii todn gid bit ding thitc bién phin, &
bii bdo ndy ta xét mdt dang khic cia bdi todn gid bl ng vdi bdi todn
(SQVI) dd dua ra & uén.

Gid s A vi T nhy di néu trong (SQVI). Gid st X ld khdong gian
Banach, Y = R, C(z)= B, viglz) =2. Gid st 8 : 4 - 21 him da
tri. Bdi todn gid bi dudc xét nhu sau

(QCP): im T € A sao cho W5 € AnS(z), vE < (—A"INT(z),
{£,5) =0,
G diy A° i tip polar cda 4, ie.
A" ={f e X* (fx) < 1,% € AL

(Chii ¥ 1& nfu A 1d ndén thi 4° = —4* véi A* 1 ndn lién hop duong
(positive conjugate) cia A.)

Pinh 1¥ 23.1.  Gid si vdi bai todn (QCP) cde gid thist (i) va (i)
cia Binh 19 2.2.2 ld dugc thed. Gid st A ld nén 161 déng va K(x) =
r—ANS(z)+ A4, WYz A Gid st (a)vd (b) cia Chu ¥ 2.2.2 duoc thda.
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Khi 45 badi todn (QCFP) cd nghiém.
Ap dung che bai todn cén béng giac théng

Khdi diu bdi Ref. 22, cic img dung ciia bt ding thifc bi€n phin cho
bdi todn cAn bing giao théng di dudc nhi€u ngudi nghién citu, see e.g.
Refs. 12, 13, 23 vd 24. Bdi bdo ndy theo mé hinh mang giao théng cia
De Luca (Ref. 13) vi Maugeri (Ref. 12). Cdc k€t qud v€ su ton tai déng
cin bing dudc xét théng qua sy ©On tai nghiém oia cic bat ding thifc
bién phin tudng 1ing.

Gid st ¥V 1d tip cdc nodes, L 1 tip cdc cung, W = (W, ..., W) 14
tip cdc cip origin-destination (3/D pairs ). Gid s o6 r; = 1 cdc dudng
n6i W;, 5 = 1,...,I, v biu thi bdi B. Patm =1 + ...+ 7, nghia 1
cé m dudng trong mang. F = (Fy, .., F,) ld vector déng dudng. Gid
clia dudng B, s = 1,...,m, 1d tip Tu(F)  A,. Khi d6 o6 him da tri
T R? — 2FF véi T(F) .= (Ty(F),..., T, F)). Tii ning cia cdc dudng
théa ring bubc

FcA={Fc R 0<F,<T,, s=1,..,m}.
Nhu De Luca va Maugeri, trong mét vii tnedng hdp demands p;

clia cip dau cudi W, cé thé phu thuéc vio vector dong cin bing H, ie.,
ta o6 4nh xa p: B — A.. O day ta gid thiét ring 5.} 1i lién tuc. Pat
-} 1 ReEF,
T\ 0 i R¢ B,

e={gst 7=1,...,5,s=1,...,m.
Khi dé tip cic vector déng dudng thod

{Fe R} oF =plH), Fc A},
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Gid s ¢+ A — R 1d him lién tuc. Ta 38 md 16ng cin bing Wardrop
cho trudng hdp him gid da tri vi nhu cau li tip. P4u tién ta xdc dinh
tdp cdc vector dong dudng chip nhin dudc nhy sau

K(H) ={F<c R oFc Blp(H),e(H)), Fc A},

d diy B(ps(H),e(H)) i qud cdu mé (trong R c6 tim p{ H ) vd bdn kinh
e[ H). Gid thiét Ty, pl.) vd £(.) dudc cho sao cho K(H ) khic t6ng vdi
méiH cAviE ={H cA HccKH)}#.

Pinh nghia 2.4.1
() Vector dong dudng A dudc goi i déng cin bing yéu néu
YW, YR, € B, VR, € B, 3t ¢ T(H),

tq{ts — Hq:PqC-'?"H_g:D)

ddiyj=1,..,land ¢,s € {1,...,m} vi r; ing véi F;.

(i) Vector dong dudng H dudc goild déng cin bing manh néu (i)
théa véi 3t € T(H) dudc thay bédi vt € T(H ).

Hé qua 2.4.1 N8y trong mang giao théng, T ld glhc va pseudomonotone

trong A, thi bdi todn mang giao théng cé vector dong cdan bdng manh.

ITI. Nifa lién tuc trén va nida lién tuce dudi cda tdp nghiém va tdp
nghiém x&p A theo tham sé cda cdc gid bat ddng thic bién phén da
tri

Biibdo xét sy &n dinh theo nghia mfa lién tuc clia cic tip nghiém ciing
nhu tip nghiém xip xi theo tham s6 clia cic gid bit ding thic bi€n phin
da tr1 (multivalued quasivariational inequalities ) trong khong gian vector
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6 pd.

Gid sit X 1d khong gian vector t6pd Hausdorf, £/ i khéng gian
t6pd vi A4 € X 1A tip compact 10i khic wéng. 7T : U x A — 2%,
K: UxA—-2"licichimda trivd g: U x A — A 1i him don tri lién
tuc. Véiw < U7, xét ba bai todn sau

(WQVI): timx € ANdK{w,T) sao cho vr € K{u,¥), I € T{u,7),

{E:I_ g(ﬁ}f)} = Di

(MQVI,): timz € ANdK{w,z) sao cho 3 € T(u,z), ¥z € K{u,z),

{E:I_ g(uaf)} :—} Di

(SQVI,): tm T € ANdK({w,%) sao cho Vr € K{u,7), ¥t € T{u,T),
{t:ﬂ: - g(u, E)} = 0.
GH st W(w), M(w) vi S{u) K cic tip nghiém cia (WQVL), (MQVL)

vi (SQV1L,), tuong tng. V61 T 1A don ti 16 ring ta o6 Wiu) = M{u) =
S{u). Trong trudng hop tong qudt, 7 1 him da tri, thi

S(u) € M(u) € S(u).
Cho X vi Y li cic khéng gian t6pé vi F: X — 2Y 1i him da
tri. F: X — 2Y dudc goi Ja nita lién tuc dudi (Isc) tai x € dom F, néu

vy € Flz), Vz, € domF : =z, — =z, Fy, € Flz,), vy = v. Him da tri
g0i 1i lién tuc néu né déng thdi i usc va lsc.

Tinh nfa lién tuc dudi cha cdc tdp nghiém.
Gid st Uy CU Jd tip con mé vd ue € Uy, Gid sit vdi méiw € Uy, cic
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tdp Wiu), M{u) va S(u) 1A khic tréng.
P€ xét tinh mta lién tuc dudi (Jlower semicontinuity) clia tip W(.),
ta biu thi
Blu) ={rc Az cclK(u,z)}.
Pinh Iy 3.3.1. Gid s wi (WQVI,) cde didu kién sau théa

(£) K(.,.) ld usc vd o6 gid tri compact trong (w, A), E(.) 1d lsc tai

o,
(1) {T(.,.),.Y 12 lsc trong (uy, A, A);

[(IH)]' Yx € W(HU):‘ ‘?’%" = K(u0>$)> dt e K(uﬂ:I)) <t>y_g(uﬂym)> =

Khi dé W(.) 1a Isc tai us.

Pinh Iy 3.3.3. Gid si vt (SQVL,) didu kign (i) cia Binh Iy 3.3.1 duoc
théa, T(.,.) Id usc cd gid tri compact trong (uy, A) va v € Slu,), Vt €
Tluo,z), Yy € Kluo, z), {t,y — guo,z)) > 0.

Khidd S(.) 14 Isc tai uo.
Tinh nfa lién tyc trén cha cdc tdp nghiém.
Pinh 1§ 3.4.1. Vi bai téan (WQVL,), gid sit rdng
(1) K(.,.) I Isc trong (uy, A) va dK(.,.) 1d usc trong (u, A);
(i) T1.,.) I3 usc vad cé gid tri compact trong (uy, A).
Khids, W{.) ld usc tai uo.
Pinh 1y 3.4.2. V&t bat todn (MQV L) cdc gia thigt (i) vd (i) cila Binh
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19 3.4.1. thod tht M(.) I3 usc tai u,.
Tinh nifa lién tuc dudi cha cdc tdp e-nghiém.
Gid st ¢ > 0, ta ndi £ i e-nghiém cia bdi todn (WQVI,) nfu z <
AndK(w,z) sao cho vz € K{u,z), I € T{u, ), £,z — glu, 7))} = —-.
Tip moi e-nghiém cia (WQV,) bi€u thi bdi W*(u). Cdc tip e nghiém
Me(w) vi S%(u) clia (MQVI,) vi (SQVL,), tuong ting, dudc dinh nghia
tuong tu. V&1« ta dinh nghia

TrFe _ W(u'ﬁ) E’f U= Uy,

W) = { Welu) of w# u,

Sty = [ M) i w— e
M () { Me(u) af w # ug,

o — S(uﬂ) ef w=u,
Sf(:r,)—{ Se(u) of u%uz.

Pinh 1§ 3.5.1. V&i bat todn (WQV L) cde gid thist (i) vd (i) chia Pinh
Iy 3.3.1 thod tht We(.) 1a Isc tat uy ¥ mdie > .

Pinh Iy 3.5.2. Cring vdi cdc gid thist (i) va (if) ciia Dink 1y 3.3.2, 3¢(.)

Ia Isc tat wo tw mdi e > 0.

Pinh 1§ 3.53. V& (SQV L) néu cde gid thist (i) va (i) cida Binh Iy
3.3.3 thod tht §(.) la lsc tai uy i mdt e = Q.

Tinh nifa lién tuc trén cha céac tép e-nghiém.

Dinh Iy 3.6.1.V#i cdc gid thist (i} va (ii) trong Dinh 1§ 3.4.1, W) I

use taf vy tw moi e = (.
Pinh 1§ 3.6.2. Vdi cdc gid thig? (f) va (if) trong Dinh Iy 3.4.2, M*(.) Ia
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use tal uy t mbi e = 0,

Binh Iy 3.6.3. Vi cdc gid thift (1) va (i) cita Dink Iy 3.4.3, 5¢(.) I usc
tai wy ti¥ mot e = 0.
Két ludin

Pé tii nghién citu ndy di c6 mét 56 k&t qud vé€ cdc difu kién du
61 vy, 1y thuy€t d6i ngiu, sy ton tai nghiém cic gid bat daing thifc bién
phin, v& én dinh nghiém vi cdc ing dung cho bii téan di€u khi€n, bii
toan mang giao thong.

Cédc két qud trén di dudc bdo cdo tai cdc hdi thio khoa hoc ™ Tdi
ru vd tinh téan khoa hoc ” vién téan hoc vd tai hdi nghi khoa hoc "Tdi
vu vi iing dung” cia Viét nam vd Bi tai Nha trang, 2004.
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