2017 £ 11 A TR T ST R W CH SRR F O Nov. 2017

# 34k %6 Journal of Chongqing Normal University (Natural Science) Vol. 34 No. 6
2016 A BF F KT AR & 01 3k 4 W B A H DOI:10.11721/cqnuj20170619
EEZSEGHIR

ZERMUEUEN — LI ELERENER

HRI, k5, REh
(CHE R R % B2 0e, HR 40133D)

WELEWIRE S Bt m B Eey e At e ERHET R, [FEIHNA - X W FxEHmEMHE
A% B EN gt TAR. (ERIE LTS ERGUE A c-BARMA - EABMY —RELEURENE R,
[(ZRYREhEELERE T -HEHITIE,

KBRS EARMAMAFEERE N e E AU - HBM

FESHES.0221.6 XHKFRERD A XEHS.1672-6693(2017)06-0007-04

% FRRIEAL BRI 15 07 Ve A8 26 U5 45 B0 LSS 8 4 L AR A5 AR B 5 B0 b TR 45 i 2 S B LA T4 T
T2 H BRI A 1) 55 5 R DG BF 58 05 T R BORFZE R L H o e T A s M B T R BIF Y R £ F AR
A )55 v 43 B BT T . 99 U S AU R £ BRI ST PR R R A . R T
L £ Ak i) 0 1 5 350 4 0 59 G 2550 e 4 T BB AR K EL T RE L AT — B R I F TR, — 62 5 R Ak 42 1 T 46 2%
T () B AT R . 5 I, 1968 4F L Geoffrion' " 3 T G- 204 8 19 52 SUIEWFIE T 1% 266 BOAT AL 1 — 67 I

A 7 T £ H bR A Ak 1o B M S 1 T v PEBE R A A A I R R — e 3 & H A
Ak 1) A0 4% 5 A7 B s i A A JBR R RIS . R I, 1983 4F, Choo Fl Atkins™ # 1 T — 361 ST 035 5 3 B0k
75 N T 2 BAREAL IR G- 20 R0 1 3 M bR B A 25 5. 1987 4F  Ignacy™ #— 25 Xt Choo Ml Atkins
2 B bR AL T R HEAT T B IE  3K45 T 2 B AR M Ak I R0 255 e 194 3 2 4 o A1 O

T S A 72 AR 3 TR L 2 BB Ok 1) B A (5 A A0k fe R LA O T RE R AR . DRI, T B 4 2 E R Ak
I B {10 302 B0 e 5 ST 9% 2 0 T LA A B B A S R . IR AE R, % 22 AR Ak 1) B 4% 250 1)
i R O 20 T — S 3 (0 06T P UG T — S F R . HAT Ik, — 2% % 0 45 £ Hir ik
7 55 (1) & 5575 AU R e~ BLA UM 948 ME S A R b i AL M TR R 7 — e 5 e B A N R
— e MR L BRBCE ST T 2 FAR AL P e B AU 0 — R R AR A A T A — 20T UL % T R
FE UL SCHR[14-1504%

ZCHRL AL TS TAR S % A SCR T — 287 U0 35 5 3 B0bs i fb i o — 2B 257 17 % AR AL 1)
W e -S54 U AN e BLAT WU — R VbR AL M R, T AS B0 0 SRS LT T £ H AR Ak b G TR R e 11
— el 2 P Ak 5 S S A T

1 & EiR

AHRAY B A AR S B B A E L
EX 1T BWRER" Ha€RESCGHH | « 5% |y = maxp, | (I, "y, [ HA T, L XL SRR
l.i=j

1 $i@%ammﬁ%@ﬁfﬁ%m}

* I FEEHE.2017-02-28 & E HH.2017-04-14 W 4% AR B E . 2017-11-10 1535
BEITR . F R A RF3 4 (No.114310043N0.11671062; No.11271391) 5 T P& 17 £ Al 5§ 15 0F 58 31 %1 5 H (No. cste2015jeyjA00027) 5 T R
M B Z R 2 ARSI H (No.KJ1500303)
FE—1EBE RN BRI, & 5T ) 2 B ERIS 5 5 E-mail : doris_xwn@163.com; B15 E& : # 78 4, ##7 , E-mail : kequanz(@163.com
W 4% H RR #e3iE : hetp://kns.cnki.net/kems/detail /50.1165.N.20171110.1535.004. html



8 FERFEAZFZMCBEABFHK)  http://www.cqnuj.cn % 34 %

AP AN 22 H br )
(MOP) min f(x)=Cf (@), f, (x5 f, (x)),

s.t.x € SC R,
SRR y.c ER.EHEMTFTF LR
y=z=r—y € Ry <z2:—y €intR'5y <282 —y € R'\{0},
EX 2 Ee=0.Fk x €S HMOPYH:1) e 55 A B, WAL 2 €S 5 £()<f(2)—e3;2) e H
R RARTFE 2 €S HG FH)<f(x)—e H f()Ff(x)—e,
EX 3" W e=0.2€S A (MOP) I e B A M. W 2 2 oA BU# A7 6 M >0, % BT A i 2
foG)—f,(x)—e,

<< f () —e, Wi Mo AFTE j 70 iR £, (2) —e, <f () HIF R - =M
fiG)—f,(x)+te,

AR IR T ) T b A
(PBa) min || /) —u .

M a=0 B, (PR R 1L (PBal) meinmaxﬁi(f,.(JC)*uI.x )L HH W :meinfi(x)*r, Vi=1,.L,c E%4
€S I=i<L r€S
/NESL.
B e=0. 5k = AR RAL I (PR ) e e i A X EREM 2 €S || f)—u |21l FG)—u | —e.

I 1 %—i@go,mu IR AR BRI R TR T o,

IR 2R a =0, I, My AT %%ﬁ%ﬁf@,éa*i’aﬁﬁﬁﬁij;ﬁn%—i<a<o,muEhjcrﬁk[?]qﬂEI<J
SEH 2.1 AT T, PRI AR KT 0, TIE 5
2[R BAUEHNIELZEIREXER

AT X S R AR (PR 45 H (MOP) Y e 5545 55U A e BLA R i AR R A A 4%

EE 2 We=0.477E >0 I o<€<ggg Be, Ha€S J&(PRal) W e- e lfif, M 2 /& (MOP) [ e- 55 F

IERR BE = AR MOP) ) e 558 i AL 2 €S i3 fO)<f(x)—e, MIMIXHEER i€ {1,-.L}
AR @) —u VB (f () —u —e),

B2 0<e< min B, WAL

Eigﬁi(fi(;) —u )< lr}j_cfl::)fﬁl(fi(i‘) —u, —e) <

max f3,(f, (x) —u, — min Be,) < max B, (f,(x) —u, ) —e.
1==i<<L - 1=i<L

1<i<L

X5 x & (PRal) Y e B AR MR 7 J& , 28 BRASIE . UEHE
EE3 He=0.%2r € SEMOP) e FARH N + & (PRal) e~ AL, H B, = (A)l .
f.(x) —u,

He = max e, .

<<l
ERR B o AR (PR WY e el fi . BNAFAE = €S flifs.
max §,(f, () =) > max B,(f, () —u ) +e.
5
max §, (f () —u)+e= max §, (f, () —u, )+ max fe, = max 3, (f, () —u, +e),

\\\\\

J& s 7€ BARAIE IEH

, 1 e — . _ —
FE A4 He=0 H—i<a<00 # 2 €S JE(MOP) Y e- AR W = J2& (PR 1Y e- Fe AL MR, Hrp g =



%6 . L AR - SRR E R 9

1

' (f)—u M,
R % o & (MOP) [ e BLA R 00 HR 52 SCRT R A7 AE M >0, 0 FIRE L £, (o) <<f, (&) —e, i Flx

fo)—f (x)—e,

o= f Gte,

j@—i<a<o,ﬂ?uﬁﬁﬁﬁz\d\ﬁ’a

— -1
,e}lrga/)lc B, I, &),
=i=L

WAL W £, () —e, <f, () H

——, MEEM €SIk y=F()H
al

9; :(1;1<§*uK ))i’ﬂz :%,Vizla”wlu

WA |y —u | 5=1H I, G—u)>0, HIAEyEFCOMR | y—u | j+e<<ly—u ;. H0:
max B0, +e= Iy —u |Ij+e< maxppy =1
WOMAT B i =1, LA B0, +e<pB0,.
BRAATER (€ {1, L) 8 A 5, —e, <y, W, NiiA U, ' G—G—e)), =0, AN e=
max g (I, ‘o), UL
B (' (53— (y—e)), =B U ' (3—y), +8 I 'e) =
B0, —0)+pB, (I'e), <P, (0, —0,)+e <0,
FEATP G . BUAEAE k€ (1o, LMl 3, <y, —¢,. 2 q=0,—0,—e)+-+0, =0, —¢,)se’ = "), WX
FE%?E‘Ji=1,--°,L,ﬁ(}*ei)*&i=(1a(9i*f9i*s/)),.=aq+(1*a)(9l*[9[*5:)o

R Uit 0, — = max (0, —0,—</). T (5, —e)—5,>0,0, —8, —e =1,
R o e FA MR =1 T T AW 5, >y, —e, B,
N . Y o q
yl—yl—eli anr(l—a)(?l—@l—ei) >1_aq ff
y,my, e —ag—U—a)@,—0,—¢H — _*
l—a
X5 x JE(MOP) WY e B RUB T 6 2 BARIE ., Ik 5

EIE S5 ue>oﬂ——<a<o FAEAE B0 T B 0<<e << min 3, (I 'e), Hx €S J& (PR K e~ A fift , MU
x & (MOP) Y e- HATRUfi# .

ERA 4 o BAr s L (PR Y e fe M. B IEIEM » 2 (MOP) Y e B 8. Rk €S fifg
FO<f()—e, it f)=y.f()=3y HO, =U_"(y—u)) .0 =U "(3—u)) Vi€ {1, =L}, M
y—y=I_(0—0), NIiXHEER i € (1, Ly HER 1 AU, (53— (y—e))) <0010 + U 'e) <0 .
HB, =0 LN B0, +p, (A", <max g9, = | y—u 5. ¥i€ (1L,

#ﬂ?ﬂ1?]@i§§(ﬁi6[)+]ggﬁi U, o, <ly—u 5B lly—u ll5+e<<ly—u I5. X5z 2PN
e ML T G .

THEEY © & (MOP) Y e BLA M. B 5y, <y, —e, 20, —0,—U o), ;= min (7, —0,— U, '),
o o e BRI 0, —0, — U, 'e) )<<0 H v, —¢,<3,. MIliA:

) (a—%)@j—éj—<1je>j>+<a—1>z
S =——+ e .

v, Ty, g a v, —y; T

— 7@, -0, — U ') AN -1 — 2, BT LLA
iFk.j

yk _5}/: &




10 Journal of Chongging Normal University (Natural Science) http://www.cqnuj.cn Vol. 34 No. 6
9, —0, — <Ije>_,>(—“ : 1j< 0, —0, — 'L —2),
VP
E‘.I]( **)(@jfﬁj*(la E)j.)(l*a)t<oo
a
yk_j)/\, _Sk 1 1 RN =] 2 3 b
U\ﬁ'ﬁﬁfé*;f, EXMZ*;,)WJFHEXﬂ%D,I e AR, TEEE

v,y e

E2 B 2~5 AT T SCERLA. 7P O ZE R BRI . SR Be =0, I E B 2 FE B 3 GRAE
SCHRCA TP A E B 4,24 B0 e =0, 5 3 4 FLE 3 5 1R 6y SCHRL7 I i o 28 3.1,

S 3K

[1] SAWARAGI Y, NAKAYAM H, TANINO T. Theory of
multiobjective optimization [ M. Tokyo: Academic Press,
1985.

[2] BECKMANN M, KUNZI H P. Multiobjective programming
and goal programming[ M].Berlin Heidelberg: Springer,2009.

[3] CHANKONG V., HAIMES Y Y. Multiobjective decision
making theory and methodology [ M]. New York: North-
Holland,1983.

[4] EHRGOTT M. Multicriteria optimization[ M]. Berlin, Hei-
delberg: Springer,2005.

(5] Mt FEZAL. 2 Hindg o ik my 07 25 5 BIs LML i pk.
MR AL 1992,

LIN C Y,DONG ] L.The method and theory of multiobjective
optimization[ M ].Jilin:Jilin Education Publishing House, 1992,

[6] GEOFFRION A M.Proper efficiency and the theory of vector
maximization[ ] |.] Math Anal Appl,1968,22(3):618-630.

[7] CHOO E U, ATKINS D R.Proper efficiency in nonconvex
multicriteria programming [ J]. Mathematics of Operation
Reseach,1983,8(3) :467-470.

[8] IGNACY K. A modified weighted tchebycheff metric for
multiple objective programming[J].Computers and Opera-

tions Research,1987,14(4):315-323.

Operations Research and Cybernetics

[9] LORIDAN P.e-solutions in vector minimization problems
[J]. Journal of Optimization Theory and Applications,
1984,43(2) :265-276.

[10] LIU J C.e-properly efficient solutions to nondifferentiable
multiobjective programming problems[ ] ]. Applied Mathe-
matics Letters,1999,12(6):109 -113.

[11] GHAZNAVI-GHOSONI B A, Khorram E. Soleimani-da-
maneh M. Scalarization for characterization of approximate
strong/weak/proper efficiency in multi-objective optimiza-
tion[ ] ].Optimization,2013,62(6) :703-720.

[12] RONG W D, WU Y N.e-weak minimal solutions of vector op-
timization problems with set-valued maps[ ] ].Journal of Opti-
mization Theory and Applications,2000,106(3) :569-579.

[13] BIm Al X od 4. 1) s O AL e~ B0 RO 19l 28 PR 47 i Ak
PERL) .38 %5 %% %, 2014, 18(4) : 58-64.

XIA Y M,ZHAO K Q. Nonlinear scalarization characteriza-
tions for e-properly ecient solutions in vector optimization[ ] ].
Operations Research Transactions »2014,18(4) :58-64.

[14] ZHAO K Q.CHEN G Y. YANG X M. Approximate proper
efficiency in vector[ J].Optimization,2015,64(8) :1777-1793.

[15] ZHAO K Q. YANG X M.E-Benson proper efficiency in vector
optimization[ J ]. Optimization, 2015 ,64(4) : 739-752,

Nonlinear Scalarization Characterizations of Approximate Solutions in Multiobjective Optimization

XU Weina, ZHU Qiao, ZHAO Kequan
(College of Mathematical Sciences, Chongqing Normal University, Chongqing 401331, China)
Abstract: [ Purposes]In recent years, study on the scalarization characterizations of approximate solutions has became one of the most
important research fields for multiobjective optimization problems. [ Methods By means of a kind of generalized Tchebycheff norm
scalarization method for multiobjective optimization problems. [ Finding]Some nonlinear scalarization results of e-weakly efficient
solutions and e-properly efficient solutions are obtained. [ Conclusions]The main results generalize some known works.

Keywords: multi-objective optimization; nonlinear scalarization; e-properly efficient solutions; e-weakly efficient solutions
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