Tap chi Khoa hoc Pai hoc Can Tho

Tép 60, S6 64 (2024): 91-96

s

Tap chi Khoahoo
DAI HoC CAN THO

Trutog Daihgo CSa Th

Tap chi Khoa hoc Dai hoc Can Tho
Phén A: Khoa hoc tu’ nhién, Cong nghé va Moi trudng

ISSN 1859-2333 | e ISSN 2815-5599

DOI:10.22144/ctujos.2024.472

TINH NUA LIEN TUC DUGI CUA NGHIEM BAI TOAN CAN BANG VECTOR
VA AP DUNG VAO BAI TOAN TOI UU VECTOR
Lam Québc Anh', Nguyén Thai Anh? va Tran Ngoc Tam>"

'Khoa Su pham, Truong Pai h~gc Can Tho, Viét Nam
’Truong THPT Chuyén Nguyén Binh Khiém, Vinh Long, Viét Nam

3Khoa Khoa hoc Tu nhién, Truong Pai hoc Can Tho, Viét Nam
*Tac gia lien hé (Corresponding author). tntam@ctu.edu.vn

Théng tin chung (Article Information)

Nhdn bai (Received): 06/04/2024
Stea bai (Revised): 15/04/2024
Duyét dang (Accepted): 17/07/2024

Title: Lower semicontinuity of solution
maps of vector equilibrium problems
and applications to vector optimization
problems

Author(s): Lam Quoc Anh', Nguyen
Thai Anh? and Tran Ngoc Tam'™

Affiliation(s): 'Can Tho University, Viet
Nam; *Nguyen Binh Khiem Gifted High
School, Vinh Long province, Viet Nam

TOM TAT

Bai bdo xem xét bdi todn cdn bang vector phu thudc tham sé trong
khéng gian vector t6 pé Hausdorff. Bang viéc sit dung cdc tinh chat
cua ham vo huong hoa dwoc xdy dung dvua vao ham khodng cach
dinh hwéng Hiriart-Urruty cing véi cdc diéu kién ciing nhw ky
thudt thich hop khac, cac diéu kién du cho tinh nira lién tuc dudi
cua anh xa nghiém hitu hi¢u bai toan dang xet da duoc thiét lap.
Két qua dat dirge ndy la méi va dwoc dp dung cho bdi todn toi
uu vector.

T khod: Bai toan can bcing vector, bai toan 161 vu vector, ham
khoang cach dinh hwong, tinh niea lién tuc

ABSTRACT

The paper considers the parametric vector equilibrium problem in
the Hausdorff topological vector spaces. By utilizing properties of
a scalarizing function constructed based on the Hiriart-Urruty
oriented distance function along with appropriate conditions and
techniques, sufficient conditions for the lower semicontinuity of the
solution maps of the problems under consideration are established.
This achieved result is novel and is applicable to vector
optimization problems.

Keywords: Vector equilibrium problem, vector optimization
problems, oriented distance function, semicontinuity

1. GIOI THIEU

Mo hinh bai toan can bang vector 1a mot dang
thong nhat ctia nhiéu mé hinh quan trong trong ly
thuyét toi wu nhu: bai toan t&i wu vector, bai toan bat
déng thire bién phén vector, bai toan b trg vector,
bai toan diém yén ngua vector,... (Kassay &
Ridulescu, 2018). Pi c6 rat nhiéu cac cong trinh
nghién ctru vé diéu kién ton tai nghiém cho 16p bai
toan nay va cac dang mé rong cua n6 (Hadjisavvas
& Schaible, 1993; Ansari et al., 2001; Ding & Park,
2004; Aussel et al., 2017). Tinh 6n dinh nghiém 13

mot chi dé quan trong khac cho 16p bai toan nay.
Tinh chat ntra lién tuc, dic biét 1a tinh nira lién tuc
dudi clia 4nh xa nghiém bai toan can bang vector
phu thudc tham sb ciing dugc nghién ciru rong rai
trong thoi gian gin day (Chen et al., 2009; Gong &
Yao, 2008; Han & Gong, 2016). Cac cong trinh
nghién ctru vé tinh ntra lién tuc dudi cta bai toan can
bang vector cho thdy phuong phap v6 hudng hoa
tuyén tinh to ra hiéu qua va hiru ich. Tuy nhién,
phuong phap nay luén doi hoi thém cac didu kién
nhu tinh 18i theo nén, tinh don diéu chat theo non
ctia ham muc tiéu. Tham chi, mot s§ cong trinh con
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sir dung dén cac diéu kién ma & d6 thong tin cua tap
nghiém doi hoi phai duoc biét trong lan cin cua
diém can xem xét; chang han nhu trong cong trinh
Li et al., (2013). Pay la diéu kién dugc xem 1a kho
dugc thoa man vi khi nghién ciru vé tinh 6n dinh
nghiém, thong thuong ta khong co6 dugc thong tin
day du vé tap nghiém. Hon nira, néu nhu ta biét dugc
tdp nghiém cua bai toan dang xét thi khi d6 ta sé
kiém tra truc tiép tinh chit cua nghiém d6 duoc thoa
mén hay khong thay vi phai kiém tra rat nhiéu cac
diéu kién & dit liéu cua bai toan. Do do, v huéng
hoa phi tuyén 13 phuwong phap ma c6 thé vuot qua
dugc bt loi nay. Trong cic cong trinh Sach and
Tuan (2013) va Sach and Minh (2013), ham vo
hudng hoa phi tuyén dang Gerstewitz dugc xem xét
va dung dé nghién ctru tinh nira lién tuc cta 4nh xa
nghiém cua bai toan cén bang vector.

Tur cac quan sat trén, tinh nira lién tuc cila anh xa
nghiém cua bai toan can bang vector dugc nghién
ctru trong bai viét thong qua ham v6 huéng hoa dang
ham khoang cach dinh huéng Hiriart-Urruty. Mot
cach cu thé, mot ham vo hudng hod phi tuyén duoc
xay dung dya vao ham khoang cach dinh hudng
Hiriart-Urruty dugc gi6i thiéu. Cac tinh chat hiru ich
cua ham vo hudng hod nay dugc khao sat va dugc
sir dung dé thiét 1ap cac diéu kién du cho tinh nira
lién tuc dudi ctia anh xa nghiém hiru hiéu cho bai
toan can bang vector. Can chii y thém rang, hiu hét
c4c cong trinh d& cap déu nghién ciru vé tinh 6n dinh
nghiém ctia nghiém yéu, nghiém manh ciia bai toan
cén bang vector. Trong 1y thuyét toi uru, nghiém hiru
hiéu c6 y nghia hon so v&i nghi¢ém manh va nghiém
yéu vi ching giai quyét mot cach toan dién cac muc
tiéu da dang va xung dot. Ching cung cip mot tap
hop céc lia chon kha thi va thuc té, giup nguoi ra
quyét dinh c6 thé thuc hién duge cac lua chon d6 ma
khong gap phai nhiing khé khan khong can thiét
(Jahn, 2009). Do d6, két qua dat dugc trong bai bao
nay la co y nghia.

2. KIEN THU'C CHUAN BI

Cho Y 1a mot khong gian dinh chuan. Véi E
Y, ta ki hiéu phén trong, bao déng, bién va phan bu
cta E 1an luot 1 intE, clE, OE va E€. Tap hop tit ca
céc tap con khac rong ciia Y dugc ky hiéu 1a P(Y).
Cho cactaphop E, Ey, E; € P(Y), ta st dung cac ky
hiéu sau:

Ei+E,={y1 +y, | y1 € Ey,y; € E;},
akE:={ay |y € E}

Quiudc: E+@:=0+E =0,a0: = @ véi moi
tipcon E C Y.
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Tap con C cua Y duoc goi la mot ndén néuaC c
C v&i moi @ = 0. Nén € duoc goi 1a 16i néu € +
C c C, 1a dic néu int C # @, 1a ¢6 dinh néu C N
(—=C) = {0y}, 14 chinh thuong néu {0y} # cIC # Y.

Trong khong gian Y dugc trang bi nén 16i C, ta
dinh nghia mot tién thir ty <, ttc 13 mot quan hé co
tinh phan xa (y <. y véi moi y € Y) va c6 tinh bic
Cé\lu (néu Y1 SC V2 Y2 SC V3 thi Y1 SC yg), sinh ra
boi nén € nhu sau:

Véimoiy,,y, €Y,

Y1Sc Y2y, — 1 €C.
Néu C 1a dic thi ta c6 dinh nghia sau:
Y1 Sint ¢ Y2: S Y2 — ¥; € intC.
2.1. Mb hinh bai toan cin bing vector phu

thudc tham s

Xét X,Z la cac khong gian vector t6 po
Hausdorff, A 1a mét tap con compact khac rong cua
X va A la mot tap con khéc rong ciia Z. Xét Y 1a mot
khong gian dinh chuan va € 1a mot nén 16i dong co
dinh va dat trong Y. Cho f:tAX AX A - Y la mjt
anh xa cd gia tri vector va K: A 3 X 1a mot anh xa
da tri ¢ gia tri khac rdng. Bai toan cin bang vector
phu thudc tham s6 duoc phat biéu nhu sau:

PVEP: Tim x, € K(4) sao cho
f(xo,y,2) € —C\{0y},Vy € K(D).
Pinh nghia 2.1. Piém x, € K (1) dugc goi la
(a) mot nghiém hitu hiéu cia PVEP néu:
[0y, 1) € —C\ {0y}, Vy € K(A).
(b) mét nghiém yéu cia PVEP néu:
f(xo,y,A) €Y\ —int C,Vy € K(A).
(c) mot nghiém manh cua PVEP néu:
f(xg,y,2) €Y\ —=C,Vy € K(Q).
Véi mdi A € A, ta ky higu boi S(1), 5% (1) va
S5 1511} luot 13 cic tap nghiém hitu hiéu, tap
nghiém y¢€u va tap nghiém manh cua bai toan PVEP.

2.2. Tinh lién tuc, tinh 16m cia anh xa va cac
dang mé rong
Pinh nghia 2.2. (Aubin & Frankowska, 2009)
Cho Q: X 3 Y 1a mot anh xa da tri. Khi do:
(a) Q dugc goi la nira lién tyc trén tai x, néu voi
moi 14n can U cua Q(x,) thi ton tai mot 1an can N
cua x, sao cho Q(x) € U véimoix € N.
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(b) Q duogc goi 1a nira lién tuc dudi tai x, néu véi
bat ky tdp con md U cua Y thoa man Q(x,) NU #
@ thi ton tai mot 1an can N cua Xo sao cho Q(x) N
U+ @véimoix €N.

(c) Q duoc goi 14 lién tuc tai x, néu n6 vira nia
lién tyc trén, vira ntra lién tuc dudi tai x,.

B6 dé 2.1. (Hu & Papageorgiou, 1997) Cic
khang dinh sau ddy la twong dwong:

(1) Q la nura lién tuc dudi tai x,.

(ii) V&i méi day {x,} hoi tu vé xo va y, € Q(xp),
ton tai y, € Q(x,) sao cho y, = y,.

(iii) Voi moi day {x,} hoi tu vé x,, ta ¢ Q(xy) €
liminfQ(x,), trong do
liminfQ(x,): = {yo € Y | 3y, € Q(x2), ¥ = ¥o}-

B6 dé 2.2. (Hu & Papageorgiou, 1997) Néu
Q(xo) la compact thi Q la nia lién tuc trén tai X,
néu va chi néu véi bat ky day {x,,} héi tu vé x, va
v6i moi y, € Q(xy,), ton tai mét day con {ynk} cua
O} hoi tu vé yo € Q(xo).

Ta ndi rang Q c6 mdt tinh chat nao d6 trén tap
con Z cua X ncu nd co tinh chat do6 tai moi di€m x
thudc E.

Dinh nghia 2.3. (Alleche, 2014) Cho g: X - Y
le} mot anh xa c6 gia tri vector va £ 1a mot tap con
10i cua X. Ta ndi rang:

(a) g 1a C-16m trén Q néu véi moi x4, x, € Q va
t € [0,1], thi

tg(x1) + (1 = 1)g(xz) ¢ g(tx; + (1 = D)x3).

(b) g 12 C-16m chit trén Q néu voi moi xy, x, €
Q,x; #x, vat € (0,1), thi

tg(xy) + (1 —t)g(xz) <inec g(txg + (1 —t)x7).

(c) g 1a C-tua 16m trén Q néu v6i moi x4, x, € O
vat € [0,1], thi
9(x1) <¢ g(tx; + (1 = t)xy),
hoac
g(x) < g(tx; + (1 —t)xy).

(d) g 1 C-tya 13m nira chat trén Q néu v6i moi
X1, % € Qvoi glxy) # g(x,) vat € (0,1), thi

9(x1) <inec 9(tx; + (1 = t)x3),
hoac

9(x2) <intc g(tx; + (1 — t)xy).
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(e) g 1a C-tya 1dm tudng minh trén Q néu né vira
C-tya 10m vira C-tya 10m ntra chat trén Q.

Chu y 2.1. Trong truong hop Y = RvaC = R,
thi cac khai niém & Dinh nghia 2.3 & trén quy vé cac
khai niém c6 dién twong tng ctia ham cé gié tri thuc
(Ansari et al., 2018).

V6i mbi y € Y va tip con D c Y, khoang cich
tryden D lad(y,D):=infcp I x —y I, 6 day ta
qui udc d(y, @): = +oo.

2.3. Ham v6 huwéng hoa

Pinh nghia 2.4. (Hiriart-Urruty, 1979) Ham
khodng cach dinh huéng 8,:Y - R dugc dinh
nghia nhu sau:

6p(y):=d(y,D) —d(y,Y\D),Vy€Y.
B6 dé 2.3. (Zaffaroni, 2003) Cdc phdt biéu sau
day la dung:

(1) 6p(¥) € R v&i moi y €Y va bp la lién tuc
Lipschitz véi hang sé Lipschitz bang 1,

(il) Néu D Ia 16i thi 8 la ham 16i;
(iii) 6p(y) < 0 & y € intD;
(iv)6p(y) =0 <= y € dD;

V) 6p(y) >0y €clD,

(vi) Néu D la non thi 8, la ham thuan nhat
duwong, tirc la, 5, (Ay) = A8p(y) vdi moi A > 0 va
moiy €Y;

(vii) Néu A, B la cdc tdp con khdc rong cia Y,
vaA C Bthidg(y) £0,(y),Vy€EY;

(viil) Néu C la nén 1oi thi 6_¢ la ham C-ting,
tikc la,
Y1 <cY2=>0_c(y1) <6_c(2);
Homn nira, néu C la nén 16i va dac thi
Y1 Sinie Y2 = 0_c(y1) < 6_¢c(y2),

(ix) 8_c(yy +y2) < 6_c(yy) +
6-5(}]2), Vylﬁ }’2 € Y,'

(X) Néu C la non 16i dac thi 5_c(y) = 6—inec(¥):
(xi) Néu D la tdp 16i thi 5 (y) = 8p(¥);
(xii) 6p(=y) = 6_p ().

Ta xét ham s6 @: A X A x A = R duoc xac dinh
béi, v6imoi (x,y,1) € A X A XA,

(p(x,y,/l): = 5—C(f(x;y,l)),
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va ham s6 ®: 4 x A - R xéc dinh boi, véi moi
(x,)) eA XA,

D(x,A) = Eilr{lf/1 px,y,1)

= inf 8-c(fx, ).

Két qua sau day duoc suy ra truc tiép tr dinh
nghia.

B6 d& 2.4. Ham 56 ¢ lién tuc trén A X A X A néu
f liéntuc trén A X A X A.

Bb dé 2.5. Gia sir rang

() K lién tuc va cé gid tri compact khdc rong
trén A;

(i1) f lien tuc tréen A X A X A.

Khi d6, ham sé ® lién tuc trén A X A.

Chirng minh: Véimoix € Aval € A, tacd

D(x, 1) = 1n(fa)(p(x LY, A)

= inf 6_-(f(x,y,1))

YEK(A)

= — sup (—5_C(f(X;}’:A))-

YEK(A)

Ap dung két qua ciia B6 d& 2.4. va Ménh dé 24
trong Aubin and Ekeland (2006), ta suy ra dugc tinh
liéntuccia ®. m

B6 d@ 2.6. Néu f la C-twa Iom tuwong minh theo
thanh phan thir nhat trén A thi ® ciing tuwa lom tuong
minh theo thanh phan thwr nhat trén A.

Chuing minh:

+ Chirng minh tinh tya 16m cta @: Véimoi y €
Aval € A laybatkix,, x, € Avat € [0,1], tir tinh
C-tya 16m cua f (-, y, A1) ta xét 2 truong hop:

Truong hop I: f(xl,y, A) < f((l —t)x; +
tx,,y,4). St dung tinh chét (viii) cia B dé 2.3. ta
duoc:

6—C(f(x1' Y A)) < 6—C(f((1 - t)xl + txZ’ Y, A))
Suy ra:
C(f(xli Y A))

< inf 6_
YEK(A)

+tx5,y, /1))
Diéu nay tuong dwong véi

D(xq, ) < P((1 —t)xg + txy, A).

yGK (l)

¢(F(a-ox
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Truong hop 2: f(x2,y,4) <¢ f((1 —t)x; +
tx,,y,A), bang cach 1dp ludn twong ty nhu truong
hop 1, ta cling dat dugc:

D(x,,y,4) < O((1 — t)xg + txy, v, 1).

Do d6, tinh C-tya 16m cua @ da dugc ching

minh:

+ Chiing minh tinh C-tya 10m n@ra chat cia
@: duoc thuc hién twong ty nhu chirng minh tinh C-
tra 10m cua ©. m

3. TINH NUA LIEN TUC DUOI

Trong myc nay, ching ta khao sat tinh nira lién
tuc dudi cua anh xa nghiém cho bai toan (PVEP).
Trude tién, cac dang bicu dién vo huéng cua cac anh
xa nghiém hitu hi¢u manh va hiru hi¢u yéu théng
qua ham v6 hudng héa @ dugc xem xét

Bo dé 3.1. V6i moi A € A, ta co:

() $°) ={x e KA) | (x,y,4) > 0,Vy €
KD}

(i) S ={x e KD | (x,y,4) =0, Vy €
K(A)}.

Chung minh: (i) Ta co:

S5
={xeKW) I flx,y,) eY\-CVvye K1)}
={xeKMD | f(x,y, )& -CVyeK@A)}

{xeKWD | f(x,y,2) & cl(—=C),Vy e K1)}
(vi C 1a déng)

={x €K@M) | 6_c(f(x,y,1) >0,Vy € K(D) }
={xeKW) | P,y 1) >0vyeKQ)}

(i) Chung minh tuong tu (i). m

Bang viéc sir dung két qua vé su biéu dién vo
hudng o trén, chiung ta thu dugc cac diéu kién cho
tinh ntra lién tuc dudi cua bai toan PVEP.

Pinh 1y 3.1. Gia sir rang;

(i) K lién tuc va c6 gid tri compact khac rong trén
A

(ii) f lién tuc trén A X A X A;
(ifi) f 12 C-twa 16m twong minh theo bién thit
nhat trén A.

Khi d6, anh xa nghiém S 1a ntra lién tuc dudi
trong A.
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Chung minh: Ta chia chung minh ra thanh 3
budc:

Buérce I: Ta chirng minh anh xa S° 1a nira lién tuc
dudi trén A. Gia st ngugc lai, ton tai Ay € Asao cho
$% 1a khong nira lién tuc dudi tai Ay. Theo B6 dé 2.1
thi ton tai mot day {A,,} dan vé 1, va mét diém x, €
5°(A) sao cho v6i moi x, €S S(A4), {x,} khong
hoi tu vé xo. Vi xy € §%(4) = K (o) va K 1a nira
lién tuc dudi trén A nén ton tai mot day {,,} thoa
min £, = x,. Khi do, theo gia thiét phan ching ton
tai mot ddy con {xnk} cua {£,} sao cho {xnk} ¢
5%(An,)- Ap dung B6 dé 3.1, ta duge:

(R, An, ) < 0.

Str dung tinh ntra lién tuc dudi cia @ (dugc suy
ra tir tinh lién tuc cta f theo Bo de 2.5), ta dugc:

®(xo,49) < liminf d(%,,,, Ay, ) < 0.
Day la diéu vo 1y vi xo € S5(4,). D6 d6, SS 1a
ntra lién tuc dudi trong A.

Buoc 2: Ta chiing minh bao ham thirc sau la
dang:

(1) S¥ (1) < clSS(A), VA € A.

Lay bat ky x, € SW(1), x; € SS(A) va dat x,: =
(1 —t)x + tx; voi t € (0,1). Ta thdy ring x, —
X khi t = 0. Ta chi ra rang x, € SS(A). That véy,
do xy € SW (1) vax; € S5(A) nén ta c6 ®(xy, 1) =
0 va ®(x;,4) > 0. Ta xét hai truong hop.

Trudng hop thir nhit, ®(xy, 1) = ®(x;, 1); khi
d6 ®(xy, 1) = ®(xq,A) > 0. Sir dung tinh tya 1dm
theo thanh phan thir nhét cia & (dwoc suy ra tir tinh
C-twa 16m cua f theo bién thir nhat theo B dé 2.6),
ta duoc:

®D(x;, A1) = min{®(xy, 1), P(x, 1)} > 0.

Truong hop tht hai, ®(xy, 1) # P(xq, 1), ta lai
str dung tinh tya 16m ntra chat cia ® (dqoc suyra tur
tinh C-tya 1dm ntra chat cia f theo Bo dé 2.6), ta
ciing duoc P(x;, 4) > min{®(x,, 1), P(xy, )} =
0. Ca hai trudng hop ta déu duoc x, € SS(1); suy ra
Xo € cISS(A). Tuc 1a, bao ham thire (1) dd duoc
ching minh.

Bude 3: Véi mdi Ay € A, ta két ludn rang:

(2) S(4) c cISS(Ay) < liminfSS(4,)

c liminfS(4,).

That vay, bao ham thirc thir nhit duoc suy ra tir
dinh nghia cac tdp nghiém va (1). Bao ham thuc thir
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hai dat duoc do tinh nira lién tuc dudi ciia S va tinh
dong cua “liminf>’. Bao ham thic cubi cing dugc
suy ra tu dinh nghia cua cac tap nghiém.

Céc bao ham thirc trong (2) cho phép ta két luan
dugc tinh ntra lién tuc dudi cia S tai Ay. Vi tinh bét
ky cta Ay nén ta dat dugc tinh nira lién tuc dudi cua
S trén A. Ching minh két thuc & day. m

4. AP DUNG

Muc nay trinh bay tmg dung cac két qua cia Muc
3 vao bai toan téi wu vector. Xét X,Y,Z, A, A K
giéng nhu & Muc 2 va h: X X A = Y 1a m6t anh xa
c6 gia tri vector. Bai toan tdi wu vector phu thudc
tham s dugc phat biéu nhu sau:

PVOP: min{h(x,1) | x € K(A)}.

Diém x, € K(1) duogc goi la mot nghiém hitu
hiéu ciia PVOP néu:

h(y,2) — h(xo, 1) &€ —C\{0y},Vy € K(2).

Ki hiéu tap nghiém hitu hi¢u cia PVOP tai A 1a
I1(A).

Hé qua 4.1. Gia sir rang:
(i) K 1a lién tuc va co gia tri compact;
(i) h lién tuc trén A X A X A;

(iii) h 1a C-tyra 16i twong minh theo bién thir nhat
trén A.

Khi d6, anh xa nghi¢ém II 1a nua lién tuc dudi
trong A.

Chimg minh: Bing cach dat f(x,y,A) =
h(y,A) — h(x, 1), ta thdy PVOP 1a mot trudng hop
déc biét cua PVEP. Do do, dé ching minh hé qua
nay ta chi can kiém tra tinh dang dén cua cac diéu
kién cua DPinh 1y 3.1. Ta thdy ring gia thiét (@), (i)
ctia Pinh 1y 3.1 hién nhién duoc thoa man. Déi voi
gia thiét (iii) cua Pinh 1y 3.1, véi mdiy € 4,1 € A
vat € [0,1] lay batki x;, x, € 4, st dung tinh C-tya
16i cua h(-,y) ta co:

h(xy,4) € h(x, 1)+ C
h(xy,A) € h(x, 1) +C
h(y,2) = h(x;, A) € h(y, 1) —h(x, 1) + C
h(y,A) — h(x, A1) € h(y,A) — h(xy, 1) + C
f(xt'yfl) € f(xlﬁy'/l) +C
feey, 1) € fx 9, ) + C

ticla f(-,y,A) 1a C-tya 1om. Véimdiy € 4,1 €
A va te(01), lay bat ki x,x, €A voi
f(xl' Y, A) * f(x21 82 A), xét:

=
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f(xe,v,A) € f(x;,7,4) +intC
flxey, 1) € f(xz,¥,4) +intC
h(}’; l) - h(xtt A) € h(y, /‘l) - h(xlll) + intC
h(}’; /’{) - h(xt! /’{) € h(% A) - h(xZ:/l) + intC
h(x1,A) € h(x,, A) + intC

h(xy, A) E‘h(xt,/l) + intC’
do tinh C-tua nira 16i chat ctia (-, A). Suy ra, tinh C-

Diéu nay ding
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