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TOM TAT

Trong bai bao nay, chiing téi tim hiéu vé chi dé phan tich do nhay trong t8i uu da tri, day la mot
hudng nghién cu thu hit sy quan tam clia nhiéu nha toan hoc trén thé gidi trong nhiig ném gan
day. Dang dao ham chinh st dung trong bai la tap bién phan cdp cao (dugc gidi thiéu bdi Khanh
va Tudn nam 2008). Bay c6 thé xem la mot dang suy rong clia dao ham contingent (dugc biét nhu
la dao ham dau tién va phd bién trong téi uu da tri). Dau tién, ching téi nghién clu vé méi quan
hé gilra tap bién phan cap cao ctia mot anh xa da tri cho trudc va tap bién phan cdp cao clia énh
xa profin (dnh xa mé rong theo nén) clia né. Sau do, chiing toi thiét lap két qua vé tap bién phan
cdp cao cla anh xa nhiéu theo nghia nghiém hiu hiéu Benson Ung véi mot dang bai toan téi uu
da tri, anh xa nhiéu nay dugc xay dung trong khong gian muc tiéu. Cudi cung, tirkét qua dat duor,
chuiing téi dp dung vao bai toan téi uu da tri co tham s6, nghia la dnh xa muc tiéu va anh xa rang
budc déu phu thudc vao mét tham sé nao dé. Cu thé 1a cac két qua vé phan tich d6 nhay cho anh
xa nghiém theo nghia Benson clia bai todn t6i uu da tri c6 tham s6 dugc thiét lap. Noi dung bai
bdo cung cap thém mot sé dp dung cla tap bién phan cap cao trong téi uu da tri.
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GIGI THIEU

Phan tich d6 nhay déng vai tro quan trong trong ly
thuyét t6i uu. Nhiéu két qua trong cha dé nay da va
dang dugc phat trién manh mé. Cu thé, trong két qua
vé phan tich d¢ nhay trong t6i uu da muc tiéu va téi
uu vecto 16i dugc nghién ctiu bdi Tanino 2. Shi diing
dao ham tiép xtc dé tim hiéu v€ 4nh xa nhiéu trong
t6i uu vecto >*. Mot s6 két qua phan tich d6 nhay cdp
mot cling dugc dé cap trong >°. Véi phén tich d¢ nhay
cdp cao, ngudi doc c6 thé tham khao 7=

Khi nghién ctiu vé phan tich d¢ nhay, khai niém
dao ham ddng vai tro quan trong. Gén day, nhiéu
dang dao ham suy rong dugc gidi thiéu véi cac ap
dung trong diéu kién t6i vu va déi ngau, xem>!!1-16,
Trong bai bao nay, ching t6i dung tap bién phan cdp
cao %17, dugc xem nhu mot dang dao ham suy rong,
lam c6ng cu chinh trong viéc thiét 14p két qua vé phan
tich do nhay. Trong khong gian anh, tip bién phan
rong hon hiu hét mién anh cta cic dang dao ham
da biét. Do d6, khi ap dung vao diéu kién cén t6i uu
(dang goc/dang tach tap) ta sé thu dugc két qua tot
hon so v6i nhiing diéu kién t6i uu ding mot s6 dang
dao ham khac. Day ciing 13 mét khai niém dugc mo
rong sang cap cao (hon cép hai) so véi nhiéu dang dao
ham da biét (cht yéu dugc phét biéu cho cip mot va
cép hai). Mot diém thuén 1gi khéc caa tap bién phan

d6 1a hiu nhu khong can nhiéu gia thiét phuic tap cho
viéc ton tai va khac réng cta khai niém nay.

Anh va Khénh 4p dung tép bién phéin dé thu dugc cac
két qua vé phan tich d nhay trong t5i uu da tri®. Tuy
nhién, cdc két qua chinh chi thoa cho 4nh xa nhiéu
yéu va tap nghiém htiu hiéu yéu. Néu thay bang dnh
xa nhiéu va tdp nghiém hiiu hiéu Pareto thi da s6 két
qué khong con dung niia. Tl nhén xét trén, trong bai
bao nay ching tdi sé nghién ctiu phén tich d¢ nhay
ctia bai todn t6i vu ting v6i dnh xa nhiéu that sy theo
nghia Benson va tap nghiém nghiém hiiu thét sy theo
nghia Benson. Tu két qua dd, chung t6i c6 thé phét
biéu Ménh dé 4.1, Pinh ly 5.3 ctia bai? cho 4nh xa
nhiéu va tdp nghiém hiu hiéu Pareto.

B& cuc ctia bai bao nay nhu sau: trong phdn mé déu,
chung t6i nhéc lai cdc khdi niém va két qua cén thiét
cho nhiing phan sau. Phan tiép theo trinh bay vé tip
bién phén cdp cao ctia 4nh xa nhiéu theo nghia Ben-
son. Trong phin Ap dung vio phan tich do nhay,
ching t6i 4p dung két qua ctia phan Tép bién phan cdp
cao ctia 4nh xa nhiéu theo nghia Benson cho phén tich
d6 nhay cta bai toan t6i uu tham s6.

MG PAU
Trong bai bdo nay, xét X, Y 1a cac khong gian dinh

chuén, C la nén 16i ¢ dinh trong khong gian Y. Ky
hiéu Oy 1a diém gdc ctia khong gian X. Cho S 1a tap

Trich ddn bai bdo nay: Linh H M. Tap bién phan cap cao cta dnh xa nhiéu theo nghia Benson trong

t6i uu da tri. Sci. Tech. Dev. J. - Nat. Sci.; 3(4):279-285.
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con khdc rong ctia Y, khi d6 cl(S) 1a bao dong cta tip
S. Tép 16i khéc réng B dugc goi la co s& ctia nén C
néu Oy ¢ cl(B) va cone(B) = C, trong d6 cone(B) :=
{ty|t >0,y € B}.

Pinh nghia 2.1

(i) Piém y( € S dugc goi la diém hitu hiéu Pareto ctia
Snéu (S —yo)N(=C) = {0y} '®1°. Tap cic diém hitu
hiéu Pareto ctia S dugc ky hiéu la MincS.

(ii) Biém yg € S dugc goi la diém hiiu hiéu theo nghia
Benson ctia Snéu clcone (S+C —yp) N (—C) = {0y }.
Tap céc diém hiiu hiéu theo nghia Benson ctia S dugc
ky hiéu la PrMincS.

Nhan xét 2.2

(i) V6i C la nén 16i trong Y, ta ¢c6 Minc S = Minc
($+C), PrMin¢ S = PrMinc (S+C).

(ii) PrMincS C Ming S.
Vidu2.3
Gad si ¥ = RC = R va § =

{(x,y) € Y[x> +y* < 1}. Khi d¢, ta cé:

Minc S = {(x,y) € Y|x* +y* = 1,x,y <0},
PrMinc S = {(x,y) € Y24y =1,xy< 0}.

Do d6, PrMinc S 1a tap con that su ctia Minc S.

Cho 4nh xa da tri F : X — 2Y, mién hitu hiéu, mién
anh va d6 thi ctua Fdugc dinh nghia nhu sau:
dom(F) :={xeX|F(x) # @}, im(F):={yeY|ye
F(X)},

gr(F):={(x,y) eXxY|y e F(x)}

Anh xa da tri F dugc goi 1 tinh quanh x € dom(F)
(xem '820) néu ton tai lan cAn V clia x, tén tai M > 0
sao cho v6imoix' €V,

F(X') CF(x)+M|x —x||By(0,1)

where By(0, 1) is the closed unit ball is Y.

Pinh nghia 2.4

ChoM CX,xec(M),vau; €X,i=1,....m—1'%
(i) Non tiép xtic cdp 1 ctia M tai x dugc xac dinh boi
T' (M x):={ueX|3t,—0" 3u,—ux+t,u,eM} .

(if) Vi m > 2, tap tiép xic cip m ctia M tai x Ging v6i
u; dugc xic dinh béi

T™ (M, x,uy,... . upm—1):={u€X[3t, — 07,

Juy, — u, x + tyug +...t,§”"um,1 +tl'u, € M}

Pinh nghia 2.5

Cho F : X — 2¥ (x,y) € gr(F) , and (u;,v;) € X x
Yi=1,...,m—118,

(i) Bao ham tiép xtic cdp I clia F tai (x,y) la 4nh xa da
tri D'F (x,y) : X — 2Y dugc dinh nghia nhu sau
gr(D'F(x.y)) :=T"(gr(F),(x.y))
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(ii) V6i m > 2,dao ham tiép xtGc cdp m cha
F tai (x,y) tGng v6i (u;,vi)la dnh xa da tri
D"'F (x,9,u1,V1,- - tm—1,Vm—1) : X — 2V dugc
dinh nghia nhu sau

gr (D™F (xX,y,u1,V1, .- Um—1,Vm—1)) :=T" (gr(F),
(x7y)7 (M],vl) [ARRS) (umflavmfl))

Cac khai niém trong Pinh nghia 2.5 dugc viét lai
tuong duong nhu sau

D'F(x,y)(u)={v €Y [Tty = 0,3 (un,vs) = (u,v),
Y+tnvn €F (x+1tyuy)}

D"F (X, y,u1, V1, s t—1,vm—1) ()={v € Y|3t,
=07, 3 (un,vn) = (u,v)

VAt o A 1M, € F (X tyuy
ot gy ) }

Pinh nghia 2.6

Cho 4nh xa da tri F : X — 2¥,(x0,y0) € gr(F), va
Vi,.oo Ve €Y 1017,

(i) Tap bién phéan cép I ctia F tai (xq ,yp ) 1a thp
VH(Fx0,y0):={ve€Y |3, —0" ,3(x,vn) = (x0,V) Yo+t Vvn €F (x,) }
(ii) V6i m > 2,tap bién phéan cdp m clia F tai (xq,y0 )
ung véivy,...,vy,—1 latép

V™(F, X0, Y0, V1, vy Vm—1) = {v € Y|3t, —
0", 3(xn, V) = (X0, V), YotV +ooH 1 vy +
thv, € F(xn)}

Nhan xét 2.7

(i) V!(F,x0,y0) la nén déng, trong khi dé
V™ (F,X0,Y0,V15---,Vm—1) la tdp doéng vo6i moi
m>210

(i) V" (F,x0, 0,0, ..,0) = V1 (F,x0,0).

(i)  D™MF (x0,Y0,41,V15-- s Um—1,Vm—1) (X)  C
Vm(F7X(),y(),V17...7Vm_]).
(ivy Néu moét trong sO6 cac diéu kién
sau vy ¢  VUFx0,50) ..., Ve ¢
V"1 (F,x0,50,v1,---,Vm_2) khéng thoa thi
V™ (F,X0,Y0, V15 -+ Vim—1) = 2.
Vidu 2.8
Giasi X =R,Y =R2 F : X — 2" duoc x4c dinh bai
(0,0),)6:0;
F(x):= 1 T
W) X =15
V6i (xg,y0) = (0, (0,0))tinh todn truc tiép ta dugc:
(u,u),u>0;
D' (xo, = V' (F,xo, =
(x0,¥0) (u) Do < 0; (F,x0,0)

{(xy) e¥Yx=y=>0}

Pinh nghia 2.9

Cho 4nh xa da tri F : X — 2, (x0,y0) € gr(F) va
Viyeo oy Vin—1 € Y°.

(i) F dugc goi la c6 tap niia bién phan cdp 1 tai (xq,y0
) néu
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V1 (F,x,y0) = {veY|vi, — 0%, Vx, = x0, vy — v,
Yo+tavn € F (xn)}

(if) Vi m > 2, F dugc goi la c6 tap niia bién phan cép
m tai (Xq ,yp) Ung v6ivy,...,vy—1 néu

VI (F, X0, Y0, V15« ) Vin—1) = {v €Y|Vt, — 0T,

Vau — X0, 3vn = VYo +tavi .. F 1y,
+t'vy € F (x4)}

Vidu2.10
Gidsi X =R, Y =R2,F;: X - 2Y,i=1,2 duoc xéc
dinh boi

Fi(x) :=R% F(x) := {

Tinh todn tryc tiép ta dugc
+V6iF {, (xg )0 ) = (0,0) thi

V! (Fi,x0,50) = RY

{v € Y|V, — 0T, Vx, — x0, Iy — v, 30

+igvn € Fi (%)} = Ri
Do d6 F; c6 tép ntia bién phan cép I tai ( xo,)0 ).
+ VG6iF 5, (x0,y0 ) = (0,0) thi

VI(Fi,x0,50) = {(x,y) € Y]x =y >0}

{v € Y|V, — 0T, Vx, — x0, vy — v, 30

+ipvn € Fi (x4)} =@
Do d6 F, khong c6 tap ntia bién phan cép 1 tai ( xo
Y0 )-

TAP BIEN PHAN CAP CAO CUA ANH
XA NHIEU THEO NGHIA BENSON

Trong phén nay, dau tién ching toi nhic lai méi quan

(0,0),x=0

(xvx)ax:%

hé gitta tdp bién phéin cép cao clia énh xa F va ctia 4nh
xa profin F+, dugc dinh nghia béi (F+)(x):=F(x) + C.
Sau d6, chung toi thiét lap két qua vé tép bién phan
cép cao ctia anh xa nhiéu theo nghia Benson.

Pinh nghia 3.1
Tap con S C Y dugc goi 1a thoa tinh chit C -tr¢i néu
S CMincS+C1L.

Ménh dé 3.2

Chom>2F:X =2V (x,y) €gr(F)vav; €Y,i=
1,...m—1°. Khidé

VM (F X315 V1) FCCV™ (Fy X3,V 1500 Vin1)

Ménh dé 3.3

Chom>2,F:X —2Y (x,y) € gr(F)andv; € Y,i=
1,...,m—1. Gid st C cé cd s¢ compact B. Khi dé,
PrMine VP (Fi 301 yoee Vet ) SV (FX Y1 oo Vet )

Chiing minh. Day 1a hé qua ctia Ménh dé 3.2 trong”®
va Nhan xét 2.2 (ii).

Diéu kién C c6 cd s6 compact khong phai la diéu can
theo vi du sau.

Vidu 3.4
Xétva X =RY =R%,C = (intR3) U {(0,0)}, va
F(x):={(y1,y2) €Y|y1 > 0,y2 > —2y1}U{(0,0)}
Khi d6 B = {¢(0,1) + (1 —17)(1,0)|r € (0,1)} la mot
€0 s6 cia nén C, nhung B khong compact (vi Bkhong
dong). Véi (x, y) = (0, (0, 0)), vl = (1, -2), tinh todn
truc tiép ta dugc:

VZ(Fx,y,v1) = {(y1,y2) €Y[y2 > —2y1}

V2 (F,x,y,v1) = {(v1,y2) € Y|y2 > =231}

Prl\/ﬁnCV2 (F+7x7y7vl) = {(yl 7)’2) € Y‘y2 = 72}’1}
Do d6 PrMingc V2 (Fy,x,y,v1) C V2 (F,x,y,v1)

Ménh dé 3.5

Chom >2F:X —2Y (x,y) € gr(F)and v; €
Yyi=1,...,m—1°. Gid sit C ¢ cd sé compact B va
V™ (Fy, X, 9, V1., V—1)thod tinh chdt C-tréi. Khi
do,

V™ (Fy X, V1 ey Vin—1)=V"™ (FX,Y,V1 yeee V-1 ) +C.

Vi du sau déy thé hién rang gia thiét C -tr¢i chila diéu
kién du.

Vidu3.6
XétX =R, Y =R?2,C=R2va
F(x) = {OLy2) €Y yr+y2>0 U
{()717)72) € Y‘YZ > 0},Vx €Xx
Véi (x,y) = (0,(0,0)),v; = (1,0). Khi d6, tinh toan
truc tiép ta dugc:

V2 (Fx,y,v1) = {(1,52) € Y|y2 > 0},

V2 (Fr,x,y,v1) = {(vi,y2) € Y[y2 > 0}
Do d6, V2 (Fy,x,y,v1) = V2(F,x,y,v;) + C. Tuy
nhién vi Mine V2 (Fy,x,y,v1) = @ nén V2(F+,x,y,v1)
khong thoa tinh chét C -troi.
Phén cudi clia muc nay, chung tdi thanh lap két qua
vé tip bién phan cép cao clia anh xa nhiéu theo nghia
Benson Sg : W — 2 dugc x4c dinh bai
Sp(w) :=PrMincH(w)
trong d6 H la 4nh xa da tri di tii khong gian dinh
chuén W vao khong gian dinh chuén Y.

Pinh nghia 3.7

Anh xa H dugc goi 1a C -minicomplete bi Sg néu véi
moiw € domSp , ta ¢

H(w) CSg(w)+C

Luu ¥ rdng khai niém C -trdi dugc dung cho tap, trong
khi C -minicomplete dugc phat biéu cho énh xa. Hon
niia, khai niém nghiém t6i uu trong hai dinh nghia
trén cling khac nhau.

Vidu 3.8
Xét X=R,Y=R?,C=R% ,S:={(y1,y2)€¥:y1>0,y,€R}U
{(0)ery,>0yva H (x) := é’(g’gg’x =0 Khi 46,
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tinh todn truc tiép ta dugc: MincS = {(0,0)} va
S C Minc S+ C. Do do6 tép S khong thoa tinh chit C

0,0 =0;
-trdi. Trong khi dé, Sp(w) := {(0,00},w
Fx#£0

va binh nghia 3.7 thoa cho H.

Ménh dé 3.9

Chom > 2, (w,y) € gr(Sg),vi € Y,i=1,...,m—
INéu H 1a C-minicomplete bdi Sp thi

V™ (Hy W,y V1 Vin—1 ):V'"((SB)+,W,)'.V1 ,m,vm,])

Chitng minh. Vi Sg(w) € H(w) nén (Sp), (w) C
H, (w) . Theo gia thiét ta c6 H(w) C Sp(w) +C. Do
d6, Hy (w) € Sy (w), vay (Sp) . (w) = Hy(w). Suy ra
V™ (Hy w,y,vi ,...,v,,,,l):V"‘((SB) WYV Vi )

Vi du sau d4y nh4n manh vai tro cta gid thiét C-
minicomplete.

Vidu3.10
Xét X = RY = R2C = R, va H(x) =
{01,32) €Y[y1 20,32 > —y1 }U{(0,0)}
Khi d6 B = {1(0,1) + (1 —1)(1,0)|r € [0,1]} I mot
co 8¢ compact ctia non C. Véi (x,y) = (0,(0,0)),v; =
(1,—1), tinh todn truyc tiép ta dugc:

Sp(x) ={(0,0)},vxe X

VE(Hy,x,y,v1) ={(1,32) €Yly2 > =y}

y2 ((SB)+ 7x,y,vl) =0
ViH(x) G Sp(x) +C,Vx € X, nén V2 (Hy ,x,y,v;) #
y2 ((SB)+,x7y7v|).

Pinhly 3.11
Chom >2 (wy) €gr(Sg),vieY,i=1,....m—1.
Gia st C c¢6 co s compact B va cac gia thiét sau day
thoa:
(i) H la C-minicomplete bdi Sp ;
(i)) V" (Hy,x,y,V1,. ., Vin_1 ) thod tinh C-trgi.
Khi dé,
PrMine V™ (H,x,y,V1,. -, Vimn—1)
CV™(SB, X, Y, V1y-vvsVi—1)

Chiing minh. Theo Ménh dé 3.9, ta c6:
Vay V™ ((Sg) ., ,X,%V1,.-.,Vm—1) cting thoa tinh C-
troi (gid thiét (ii)). Theo Ménh dé 3.5, ta co:
VI (H X915V 1 ) FC=V" (Hy X, V15 V1)
VI (SB XY V1 e Vi 1) FC=V™ ((SB) | XY V1 eV 1)
Do d6
PrMinc V™ (H x,y,v1,....Vm—1 ) S PrMine V™ (Hy X,0,V1 50, Vim—1)
CPrMing V™ ((S5) 4 XYV seeesVin 1)

CV"™(SB XY, V150w Vin1)

V6i chiéu ngugc lai cta (1), ta ¢ két qua sau day.
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Pinhly 3.12

Chom > 2, (w,y) € gr(Sp),vieY,i=1,....m—1.
Gia sti cac gia thiét sau day thoa:

(i) H ¢6 tdp niia bién phdn cdp m tai (x,y) ving vdi
Vigeoos Vin—1

(ii) H la C-minicomplete bdi Sp ;

(iii) Sp (w’) chi chiia mot diém véi moi w’ trong lan cin
cia w.

Khi dé,

V(S5 V1 seeesVin 1) CPEMNG VI (H W31 eV 1)

Chiing minh. Liy v € V" (Sg,w,y,V1,...,Vm—1) C

V™ (H,w,y,v1,...,Vm—1). Khi d6, ton tai t, —

0%, (Wn,vn) — (w,v) sao cho

YtV VA, €SB (W) CH (W) 2)
Gid st v ¢ PrMincV™ (H,w,y,v1,. ., Vim_1),
khi d6 ton tai f, > O, € Cyp €
V™ (H,w,y,v1,...,Vp—1)sa0 cho

limy ooty (Vi + ¢ —v) € =C\ {0y } 3)

Theo gia thiét (i), v6i #,, w,, nhu trén ton tai vy, — Vg
sao cho

Yt 4 A Y € H (W) (4)

T gia thiét (ii), (iii) va (2), (4), tacd Vg, —v, € C. Vi
Clanén dong nén suy ravy —v € C, do d6

lim 7 (Vg + ¢, —v) €C
k—roo

mau thuan (3).
PrMincV™ (H,w,y,V1,...,Vip—1)-

Vay v €

Hé qua 3.13

Chom > 2 (w,y) € gr(Sg),vieY,i=1,....m—1
Gia st cac gid thiét ciia Dinh 1y 3.11 va 3.12 déu thoa.
Khi d6, ta co

V™ (SB WY1,y Vin—1)=PrMine V" (H,W,y,v1 ,...,Vi—1)

Vi du sau day minh hoa cho Hé qua 3.13.

Vidu 3.14

Xét X = RY = R2C = R2va H(x) :=
{G1.02) €Y|y1+y2 >x} néu x > 0. Véi
(x,y) = (0,(0,0)),v; = (1,—1), ta c6 thé kiém
tra cdc gia thiét cia Hé qua 3.13. Ngoai ra, tinh todn
truc tiép ta dugc:

Sp(x) ={(v1,y2) €Y|y1+y2=x},VxeX

V2 (H,x,y,v1) ={(y1,y2) €Y|y1 +y2 >0}

PrMin (V2 (H,x,y,v1) = {(y1,y2) € Y[y1 +y2 = 0}
V2 (Sg.x,y,v1) = {(y1.y2) €Y|y1 +y> =0}

Do d6, V2 (Sg,w,y,v1) = PrMinc V2 (H,w,y,v1).
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AP DUNG VAO PHAN TiCH DO NHAY

Xét bai toan tdi uu da tri tham s6 (P) nhu sau

PrMinc F(x,w) st x€G(w)

trongd6 F: X x W — 2V .G : W — 2%, x1a bién quyét
dinh, w1a tham s6. Pinh nghia 4nh xa tap gia tri chdp
nhan dugc trong khong khong gian muctiéu H : W —
2¥ nhu sau

Hw):={yeY|yeF(x,w),xe Gw)}

Tt bai toan (P), chiing t6i xdy dung dnh xa nhiéu theo
nghia Benson Sg : W — 2¥ nhu sau

Sp(w) :=PrMinc H(w)

Trong phin nay, ching t6i sé thiét 1ap quan hé vé tép

bién phan cdp cao cua Sp va ctia cdc dnh xa E G.

Pinh nghia 4.1

Cho m > 2, F: X xW = 2¥ ((x,w),y) €
er(F), (ui,vi) EXxY,i=1,....m—1°.

(i) Tap bién phan trén cip m cta F tai ((x,w),y) Ung
véix € X latap

Vi (Fy (], w) 3,41 V1 et 1 V1) :={VEY |3, =07, 31, =07,
T, —x Wy —w, v vyl vy AR

RV, EF(x+r,lu1 +...+t,’l"’lumfl +t:,"x,,,w,,)}

(ii) Tap bién phan duéi cip m cla F tai ((x,w),y) Ging
véix' € X 1atap

L’;(F,(x[x’],w),y,ul Vyeeostln—1,Vm—1):={ve€Y V1, 0" Vx,—x,
YWy —w,3v, —vy-+t, vy +...+t;"’l Vin—1 1)V

EF (xttauty oot sy +x0,w,) }

(iii) F dugc goi la c6 tinh chét tién bién phén tai
((x,w),y) Gng v6i X' € Xnéu

VI (F, (x [T, w) 301,015 i1, V1)

Ve (F, Ce[XT, W) y, U1, V1, U1, V1)

Ménh dé 4.2

Chom>2,we W,x € G(w),y € F(x,u)va (u;,v;) €
X xY,i=1,...,m—1° NéuF cé tinh chit tién bién
phan tai ((x,w),y) dng véix’ € X thi

UX’EV’" (X, wx,uy .. slty) Vi (Fy (X1, 0) 31 V15 thn 1 V1)
CV™(H Wy V1 e Vin—1)

Hon nita néu X la khong gian hitu han chiéu,
GW,y) = {¥ex|¥eGW),y eF(,w)}a
tinh quanh wy).Gwy) = {x}va
v, (G, (w,y[0]),x) = {0} , thi bao ham (5) thod
chiéu nguoc lai.

Cac gia thiét trong Ménh dé 4.2 13 cin thiét, xem Vi
du 5.1-5.4 trong®.

Pinhly 4.3

Cho m > 2, (wy) € gr(Sg),x € G(w),y €
F(x,w),(ujvi)) €e X xY,i=1,...m—1. X1
khong gian htu han chiéu va C ¢6 co s& compact B.
Gia sti cac diéu kién sau déy thoa:

(i) H la C-minicomplete béi S p;

(ii) V™ (Hy,w,y,V1, ..., Vin—1) thod tinh C-trji;

(iii) F c6 tinh chdt tién bién phan tai ((x,w),y) ting v6i
X ex.

(iv) G la tinh quanh (w,y);
-1

¥) G(w,y) = {x} va Vo(G((w,y[0]),x) = {0} .
Khi dé, ta cé

PeMine (U ey (G iy ) Vit PG Low) 2ttt 1) )

“lm—1

=PrMinc (V" (S, W,y,V15..c.Vm—1))

Chiing minh. Theo Ménh dé 3.9 va gia thiét (ii), ta c6
PrMinc (V"™ (Hw,y,v1,....0m—1))=PrMinc (V" (Sg,wy,v1 . Vim—1))-

Theo Ménh dé 4.2, ta suy ra diéu phai chiing minh.

Pinhly 4.4

Gid sii cdc gid thiét ciia Dinh ly 4.3 va H ¢6 tdp nila
bién phan cdp m tai (w,y) iing véivy, ..., vy,—1. Khi do,
tacod

PrMine (U,\/&V”(G,w,x,ul ettt Vi (F (XX ], 0) 301 V1 et 1 Vit )

=V"(Sp WY, V1 e Vim—1)

Chiing minh. Ap dung Hé qua 3.13 va Ménh dé 4.2, ta
suy ra diéu phai chiing minh.

Trong bai bdo?, két qua vé phan tich & nhay cho bai
toan (P) dugc trinh bay cho khéi niém nghiém htu
hiéu yéu (Ménh dé 4.1, Pinh ly 5.3 trong”). Két qui
cho nghiém hitu hiéu Pareto khong thé suy ra véi diéu
kién tuong tu. Véi két qua trong bai bao nay, chung ta
6 thé dat dugc két luan vé phén tich d6 nhay (tuong
tu Ménh dé 4.1, Dinh ly 5.3 trong®) ting v6i nghiém
hitu hiéu Pareto.

KET LUAN

Trong bai bao nay, chung t6i trinh bay mot s6 két qua
vé phan tich d¢ nhay trong t6i uu da tri. Cu thé, ching
o1 dung tp bién phan cép cao, mdt khai niém dao
ham suy rong, la cong cu chinh. Pau tién, méi quan
hé gitia tap bién phan cip cao ctia dnh xa da tri va dnh
xa profin ctia n6é dugc nhic lai. Tiép theo d6, ching
toi thiét lap két qua vé tip bién phén cdp cao clia anh
xa nhiéu theo nghia Benson. Véi dp dung ctia két qua
nay, ching t6i dat dugc sy phén tich d6 nhay cho bai
todn tdi vu da tri tham s6.
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DANH MUC TU VIET TAT

cl(S): bao dong ctia tép S

cone: ndn sinh béi tap B

MincS: tap cdc diém hitu hiéu Parero ctia tap S
PrMincsS: tép cdc diém hitu hiéu theo nghia Benson
cuatap S

domF: mién httu hiéu ctia énh xa da tri F

imF: mién gia tri cha anh xa da tri F

grF: d6 thi cia dnh xa da tri F

F+: dnh xa profin ctia 4nh xa da tri F

XUNG POT LO1iCH

Tac gia xin cam két khong xung dot va méu thuan vé
lgi ich 4n phdm khoa hoc.

PONG GOP CUA TAC GIA

bay la 4n phdm khoa hoc ma tdc gia dung tén mot
minh.
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Higher-order variational set of the benson proper perturbation
map in set-valued optimization
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ABSTRACT

In the paper, we study sensitivity analysis in set-valued optimization; a research direction has been
attracting much attention of many mathematicians in the world recently. The main derivative used
Use your smartphone to scan this in the paper is a higher-order variational set (introduced by Khanh and Tuan in 2008), which is con-
QR code and download this article sidered as a generalization of the contingent derivative (known as the first and the most popular
derivative in set-valued optimization). Firstly, we establish relationships between higher-order vari-
ational sets of a given set-valued map and those of its profile (extended by an ordering cone). Then,
we give results on a higher-order variational set of the Benson proper perturbation map for a kind of
set-valued optimization problem; the perturbation map is defined in the objective space. Finally,
we apply the obtained results to sensitivity analysis for an optimal-value map of a parametrized
constrained set-valued optimization problem whose the objective map and constrained maps de-
pends on some parameter. More precisely, some results on sensitivity analysis for parametrized
constrained set-valued optimization problem are obtained. The content of the paper gives us more
applications of higher-order variational set in set-valued optimization.

Key words: Higher-order variational set, Benson proper perturbation map, set-valued map,
sensitivity analysis

University of Information Technology,
VNU-HCM
Correspondence

Ha Manh Linh, University of Information
Technology, VNU-HCM

Email: linhhm@uit.edu.vn

History

o Received: 03-11-2019
o Accepted: 17-10-2019
e Published: 25-12-2019

DOI : 10.32508/stdjns.v3i4.696

‘ '.) Check for updates

Copyright

© VNU-HCM Press. This is an open-
access article distributed under the
terms of the Creative Commons
Attribution 4.0 International license.

A

o Cite this article : Manh Linh H. Higher-order variational set of the benson proper perturbation map
VNU-HCM Press in set-valued optimization . Sci. Tech. Dev. J. - Nat. Sci.; 3(4):279-285.

285
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