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Some properties of approximate solutions for
multiobjective optimization problems with
respect to polyhedral set*
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Abstract In this paper, we consider approximate solutions for multiobjective op-
timization problems. First, we prove polyhedral set is co-radiant set, and present some
properties for this special co-radiant set. And then, we present some properties for ap-
proximate solutions with respect to polyhedral set.
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PAVEAR R Z AL T 2 BAnUA B A R0, 45 B IHRRERIPE. Bk N
BT W, S T IEAMES AL, 27, B T 2 RS Zco-radiantFE, I
WH9E 2 THAREE T 2 H AR AL in] @A A A R M o

1 EARFEFLEL
BREn-AERGUE ], R FRAFMR IR, 5120755

T <y<=y—xcintRY};
r<y<=y—xcR\ {0}
rSy<=y—zvecRy}.

Z ST 2 H bRk A
min{ f(z) : z € S}, (1.1)
Hrp, f:R* - R™ 0 #SCR"
EN1.1 &M CR™, DCR"ZEM5%.
(i) & (y—D)NM = {g}, #rgc MRELSMX T DA K &;
(i6) KintD # 0, % (§—intD)NM =0, #ry € MAREM X T D 35H 3 4.

ENX1.2[N Z3 A 69d € CAera > 1Had € C, £45C C R™ #&H co-radiant’E..
mH, FAilE LO(e) = eC, Ve > 0,

C(0) = C(e).

e>0

N1 5] i co-radiant 55 R — Lo 5

51381.171 3% CH co-radiant. 5 E, M)

(i) Ve > 0, C(e) A& co-radiant &% ;

(i1) C(ea2) C Cle1),Ver,e0 > 0 & g1 < £93

(iii) C(0) A2 &%

(iv) ECAME, NC(0)+ C(e) C Cle),Ve = 0. 4 A3, C(0)2 &4,
(v) ECAAIEZMME, NC(0)2Z A6 RO 5H.

EX1.3" EM cR™, £ 20, C C R™Z co-radiant %% .

(i) & (—Ce))NM C {yg}, Frge MRESMXTFTCHe- AR E.

(i) FintC # 0, & (7 —intC(e)N M =0, #rgc MEEAEM KT C¥e-55H 3 %
AE(M,C,e)MWAE(M, K, &) 73 MR EE MK T C We-A WU Me- 556 RIS
ENX1.401 % >0,z € S, C C R™& co-radiant &% .

(i) & f(z) € AE(f(S),C,¢), BP

(f(@) = Ce) N f(S) c {f (@)},
Az AFIA (1.1) X T C#e-HA 3%
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(i3) XintC £ 0, £ f(z) € WAB(f(S), C,e), B
(f(z) —intC(e)) N f(S) =0,

FRTA A (1.1) X T COMe-55H XM
(iii) &
cl cone(f(S) + C(e) — f(x)) N (=C(e)) C {0},
ARz AR (1.1) % FC#e-AH %M.
AE(f,C,e), WAE(f,C,e)MPAE(f,C,e) R @ (1.1) KT CHle-A5U#, =59
HRRA e- HA MR ES.

EX1500 %A € R™ b e R, MC = {x € R": Az 2 b} @bk, Hb =
0B, C ={x € R™: Az > b} A % @K,

2 FEFR

Z SRR X (RIGIPVE AR S AEE TNy R AP U PV b A

51382.1 %A € R™™, b € R\ {0}, CREAFbE X0 S @ik, BPC = {2 €
R™ : Az = b}, R

(i) 0 ¢ C, CA co-radiant = % .

(i) itC' = {z € R™ : Az > b}, clC(0) = {x e R™ : Az = 0}.

(i5) Cle) ={x € R™: Az 2 b}, Ve > 0, C(0) U{0} C {x e R™: Az = 0}.

() &e >0, A1, Ay C R™™, by, by € RE\{0}, C1 = {z € R™": Ay 2 by}, Cp =
{x € R™: Agx = by}. &C1(c) = Ca(e), WOy = Cs.

WERR() Z3 %0 ¢ ¢, HOR M. T A TR Cdco-radiant 5 4.

Bz € CN(=C), Wb £ Az < —b, X 5b e R? \ {07 )G, ik, O 5S4,

SHEREIN > 11z € C, A(Ax) = MAz > \b > b. HItt, Ctco-radiantfE.

(ii) A (iii) BOIEHTEAR.

T T HRATTHIE B (iV). 1&1&01(5) = CQ(E), FHlz € Ch, H (iii) ] Flex € 01(6) = CQ(E).
XEWx € Co. STHC MO AL E FUERT 7] — B & R &R, B, G510 ROL.

F1 MORHA € RmAIb € RY\ {0}E LI ZHAKRER, C(0) U {0} = clC(0)HA
—IEMAL. BT

\ 1 1
f5i1 11\11142(0 ?),b=(1>,mUC:{xERQ:Awib}:{xeRQ:m}l,@}l},

HC(0) U {0} # {x € R? : Az = 0} = clC(0).

ffl2 WD = R%, ¢ € intRY, C = {q} + D, WCEcoradiantifl 55, HO ¢ C.
HORRER R PEA € R M &b € RY\ {0y 2 HALE. mH, dC() = R7,
C(0) U {0} = intR%} U {0}.

B3 AR A € ROOMFI LD € R\ {0} A M Z RS, DL 45 FEnTRERAT.

1 1 1
513 iﬁA:(l O),b:(O), MO ={zeR?2: Az 2b} ={z€R? 2y + a5 >

0 1 0
Lzy > 0,22 > 0}. C(0)U{0} =R? ={x € R?: Az = 0} = clC(0).
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5132.2 A CR™™, b e RT\ {0}, C = {z e R™: Az > b}, N

(i) AE(f,C,e) C WAE(f,C,¢);

(i5) PAE(f,C,e) C WAE(f,C,¢).

MERR AR 8 515 Ik B,

s¥2 EG|F2 200 FPAE(f,C ) C AE(f, C,e)AN—5E WAL, 5 LA F#IT.

fflla WC = {(z1,22)" : 21 = 0,29 = 0,21 + 22 > 1}. S = {(21,22)T 1 21 = 0,25 >
Oor z; = 0,290 = 0},f(2) : S — R2, f(z) =o. Wz = (O,i)T,a = i, Mz € PAE(f,C,¢),
Ha ¢ AE(f,C,¢). F5E L, cl cone(f(S) — f(z) + C(e)) = {(x1,22)T : 21 = 0,20 > —21},
ftel cone(f(S)— f(z)+C(e))N(=C(e)) = 0, XFWz € PAE(f,C,e). 53—J7MH, (0,0)T €
f(9), (0,0)T € f(z) — C(e), MIiliz ¢ AE(f,C,¢).

51382.36 &b € R7 \ {0}, K =R? +b, W K& co-radiantk, HLK(c) =R" + eb.
FERmEEE S, BRATKAY] ={Ay:ye Y}, Hf, v cR™
EH2.1 BACR™™ beRE\{0}, C={z€eR™: Az 2 b}, K=R"% +b,e>0,
(@) Al U fl@)] =AE(A[f(S)] K,¢);

z€AE(f,C,¢e)
(i) Al U f(x)] = WAE(A[f(9)], K, €);

zeWAE(f,C,e)

(#i0) Al U f(x)] CWAE(A[f(S)],K.e). RZ, Fue S, d= A(f(u)), A(f(S))—

TEPAE(f,C\e)

A(f(w) N (—eb—RE\{0}) =0, C0) C{z eR™: Az >0}, Mde A U f(@)].
z€PAE(f,C,e)
WEER (1) AHd e Al U f(2)], WAFfEu € AE(f,C,¢), #if3d = A(f(u)). Hu €
z€AE(f,C,e)

AE(f,C.e)"%lu e S, Hf(u) — f(z) ¢ C(e), Vo e S\ {u}. HiHk,
A(f(u) = f(x)) £ b, Vo € S\ {u},
XEMWd e AE(A[f(9)], K, ¢).

€
RZ, #d e AE(A[f(S)],K,¢), Wd € A[f(S)], d — A(f(z)) ¢ (R} +eb). Kk, 77
fEu e S, fif3d = A(f(u), H(f(u) — f(x))NC(e) =0, Vo e S\ {u}.
(i) #d € Al U f(@)], WAFEEw € WAE(f,C,e), #18d = A(f(u)). Hu €

zeEWAE(f,C,e)

WAE(f,C )i #lu € S, H.f(u) — f(z) ¢ intC(e), Va € S. Kk,
A(f(u) = f(x)) # eb, Vz € S\ {u}.
XEMWd e WAE(A[f(S)], K, ¢).
K2, #d € WAE(A[f(S)],K,¢e), Wd € A[f(S)], Hd — A(f(x)) ¢ int(R? + b).
I, fifEu e S, fif8d = A(f(v)), H(f(u) — f(z)) NintC(e) = 0, Yz € S.
(iii) #d e AL U f(@)], WA fEu € PAE(f,C,¢), fiifid = A(f(u)). Hu €

z€PAE(f,C,e)

PAE(f,C, &)l flu € S, Hel cone(f(S) — f(u) + C(e)) N (=C(e)) =0, Vz € S. KAk,
cl cone(f(S) — f(u) + C(e)) N (=C(0)) =0, Vx € S.

KIC(0) U {0} = clC(0), HA(f(u) — f(x) —q) # 0,Yz € S,q € C(e). Hg € C(e)MAg = eb
CIFS|
A(f(z) — f(u)) # —eb,Vx € S.



52 174

I Df
b

XEWd € WAB(A[f(S)],R? + eb).
2, BAVEAEWu € PAE(f,C,e). {B¥u ¢ PAE(f,C, <)l

cl cone(f(S) — f(u) + C(e)) N (=C(e)) # 0.

Bk, f#1Eq € C(0), #i13q € cl cone(f(u) — f£(S) — C(e)). EIFEFEN, > 0,2, € SHlg, €
C(e), #1153
An(f(w) = f(2n) —qn) = q.
KC(0) C {x € R™: Az > 0}, HififEn, € N, 15
A(f(u) = f(@n,) = Gn,) = 0.
FitHgn, € C()ATRIA(f (u) — f(wn,)) > eb, K GIEVETIE. Bk, u € PAE(f,C.e).
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