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WHEPEBERR TR, B ZNHTEFEH,
JRURS A 6 T e A4 400, 4 1) 36 A i B 2 R 4
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1 T &R

AR [ B e O A TR EE | Choquet A3
EW RO S PR
1.1 HREEME

EX 1 FX = ) ,%,,
WX BRI E SO

A= {(xp,(x) |x e X|

A, w, : X—[0,1] FRTR BT ANRIRE,

EX2Y FX= 2, ,2,,000,
B, X B BSOS E SO

= { (x,uy(x) v, (x)) ‘x e X|

KA, pa(2) : X—[0,1] Mw,(x) . X—[0,1] 5351
FARTCR BT ARRIR AR R E g, Ho <
) + vy(x) < 1, BT 7y (x) = 1 = py(x) -
v (x) FRTCR x B RIET A WAEEFEE, It
Ab, Xu S5 BRSO SR T T R O BRI
FICH A = (1y,v4) o

WA M B ZIRE X 2 A BB B
BRI £R [ (14 ¢ R Sz Sk AN T

1) A CBesu,(x) pp(x) Hvy(x) = vy(x);

2) A @ B={ (x,41,(x) () () 40, (x) —

b R

x, b E—EER

va(x) s vy(x)) |x e X}
3) A® B = {(w,u(x) +pp(x) —py(x)
we(x) v, (x) vy(x))|x € X}
4) A-B=AQ®B H
A - B ={(x,u(x) - vy(a),v(x) +
pp(x) = v, (x) »pup(x)) |x € X|

MR IR SEE N, 6 TR 2 A E BRI £k
2= (x,%,) .y =(5,,0,) , X p=x @y Mg=ax,Mp
i g #B I ELWASIRL >

H T E X2 WY F R RAFTEAN AT LU IO

RE ELIEHIR A Ewe BB, BRI, FR 25| A0
§5Z BOFIAE A RASCR LLEL 2 A B BERIE) DN

Exymj ﬁx:(xl’xz),y:(yl’yz)%z/l\
ELAEAEMIEL, S(2) =x, =2, FIS(y) =y, =y, 5
Al yﬁgﬁﬁlﬁﬁ,[ﬂx) =x; tx, HMH(y) =y ty oy
TR x F1y RORS B pREL, )

1) # S(x) < S(y),Watby/MicfEx <y

2) # S(x) =S(y),MBF WR H(x) < H(y),
N ow by /N, iEVEx <y TSR H(x) = H(y) 0 x Al y

FRMRIMER X~ =y,
1.2 MM EFD Choquet 25
EX 4P A X ERBIINE o E— N ES
R w.P(X) —[0,1], iR &1,
) w(J)=0,w(X)=1;
2) ¥ TB,CCX,#BCC,Mw(B) <w(C);
D) XMFB,CSCXHBNC=O,Hp e (-1,
®),0(BUC)=0(B) +o(C) +po(B)w(C),
ROk, T X 4, i Choquet B4 Fy g
— S FRA WA AE N BB R EHT .
EXS™ = (u(x) ,v(x)) B MHKE
BRI, 0 J& X AR AR (1) XA B
A TFCA 7,

[xdw = IFCA(, %, ) =
S r(w(B,) ~0(B.)) (D)
A |xdo F/R Choquet %Rﬁjk,x(i) Fon X HAH1E
Xy Sx) SS A, FIHES X T k= l,ﬁBm:
{x(>|]$k€ (n+1) — =,
M B SR 5 1 32 SR 368 3k S 48 3 mT A
IFCA 5.7 (1) 2Un] LUFEH5
[xdo = TFCA(x, 2y, o1, =
(1= TTCH =gl ) me ey,
Hl/(x )@ B@)—olBis 1>>) (2)
1.3 EME#‘&H.MJ
EX 6P WX NESES,mPX) —
L™ (L HHEWEME) IE%%P(X) g

m e DL 4

1) m(@)=(0,1)=0,.;

2) m(X)=(1,0)=1,.;

3) % B,C € P(X) H B C C, ll m(B) <
m(C) ,WFR m & X b A BB B

W1 WX NESES RE P(X) LI
WSt m.P(X) > L EXHm= (0", 0?),Hh
0" 0 X FIBORIINE W A

D m(D)=(0" (D), 0 (D))=(0,1)=0,.;

2) m(X)=(0"(X),0?(X))=(1,0)=1,.;

3) %#B,C e P(X) HBC C,ll 0" (B) <
0" (C) Ho®(B) = 0?(C);
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4) YBe P(X), 0" (B) +o”(B) <1,llm
& X Y B A

9 b 1 g8 T O I B Y —Fh R
FRTT I, RIVEL R A R ATl 2 A R R ok
TR,

1.4 HREMEERHY

EX T A TILH%0:[0,1]7 —[0,1]
£ Vx,y,ze [0,1]:

1) 0(x,y) =0(y,x);

2) O(x,y) = 0=xy =05

3) O(x,y) =lewy =1;

4) Fy <z, a(x,y) < 0(x,z);

5) 0 XTHEAERHEES,

MIFR O 2 H S pREL

EX8  HTILHRELO:L" xL® —L" ¥R
Va,y,2e L"

1) O(x,y) = 0(y,x);

2) O(x,y)=0,.ox=0,. 8 y=0,.;

3) O(x,y)=1,.ox=y=1,.;

4) FHy<,.z,WO0(x,y) <,.0(x,2);

5) 0 ELLW, B Viely e L*,H O(x,
Viaw) =Via0(x,y,),0(x, Ni_y) =N,,0(x,
¥y, UFR O & H M) B S R AL

EX 9 B2 NEERE O, o, H
61 = bz,i’ﬂ'ﬂ:ﬂf%nﬂ/ﬂx = (%,%),5 = (¥1,2) e
0(x,y)=<51(x1,y1),1 _62(1 —%,,1 _9’2)>JHJJ0
PR K] 7 B8 B AN S pR

2 ETEREMEERHBHER
Choquet 2453

TR 2L H B B EASR E e R A
Choquet BUPHAZE &, F it — P 2L T ELSEASO H 5 oK

B EHL Choquet FR43
EX 1077 X PSR, 0 & X

BRI B | f S L Choquet B4 A
C,:[0,1]"—[0,1],&XH

C.(f) = 2f<i>[w<A<i>> —w(Ai,)] (3)
it':':',f@ %‘%ﬁxi{ﬁﬁ%':f(]) $f(2) S - $f(n) ihE

I IEHA =1, (i + 1), (n)} AL, =D

EE)ZII[ZS] —&xi:('xil9‘xi2)(i:1’2’.“9n)%

X FIESEROIEL, o & X AR ) «, & F
o WIESH Choquet FL437E LN

n

C(X)=Y T (w(A,) —w(A,,)) (4)

=K, L %%Xﬁfﬁ?&xm Sa, SSa, HHE
I EREA A = 1), G+ 1), (n)} AL, =
I,

O A 2 8 M 3R 3l B 45 Ja 1 2 o) A B
LIV T 1 R TR d e G R (Y
(WITA HhRAE) o XFPERAR AR I S B ORAT Cho-
quet R EERITE 221 il 5 3 AR 615G 22 A7 7E Jmy BR 1k
DL S BURG T I R0 S, BT XTI — R P, AR SO
AT R TTIL CE ST AT 24 o B S I
T 1 J Ry L RORT I B A e SR - R -
1) =445 B 2R 1 3K AR5 B B e SO 8 S R EIORN
BRI B2 i A BB Choquet B 43w, LA BRI
Ja P (R A AR OC 2R | o 38 3k 43 AR R 2 S I 2 s
PR 1) L) SR A

TERORIIN B CAE IR R, 25 a0 F B0 AR DU
JER T

W2 HE—~NMEBINE o.P(X) — [0,
1], M3EBSS m.P(X) = L™ N

n(4) = éi(,A) ,a(l -w(A))), AA:;@

DUt e 2 AR BE , Horh w0 (A) FoRAE
HGAWFEEE ;a € [0,1] 2— DWW SH,HTE
HEHER BT a(1 -w(A)) TRES A MIE
RIREE

IERA TR UEAS A B R AR 1 Ry 4 A4S

1) RN TFEETH,m(D)=0,.;

MTEEXHAm(X)=(0(X),a(l-0(X)))=
(La(l -1))=(1,0)=1,.,

2) M. VB C C, H 0o(B) < o(C), N
0" (B) = w(B) < w(C) = 0" (C),w?(B) =
a(l -o(B)) =a(l —w(C))=w0?(C).

3) HEHME &M VB e P(X),0' (B) +
0o?(B)=w(B) +a(l —w(B)) <w(B) + (1 -
w(B)) < 1,2 EHWBMERT.

25 b U m SR EL SRR

2 S8« = 10 AERIBE S 2 1 -
w(A) RE M m(A) = (w(A),l ~w(A));ZH
o < 1B AESRE BERE I 55 8 TR E IR R R
ERME R S8« = 01 AERE R 0, 1L &
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D ASORT I B 1R A Ay 28 MBS R B
AT SH o, T LA T SR B Y5 R 7EAL
AR St SR T R R s M, Ban, 78 EAl
ENEWE L0 SR N TS S - N
W o PR ONRRRE  IXAE 2R G PEAN B R TE S0 Hh
J R TSR i B R0 RS A8 B Py 3 7 vk R R
FE T RO BE B 0 AR, I T R AR SRR A R
Pl
Bl 1 AR R A T AR R IR TG 2
DR RS, 5% X = {x, 4,0 = | B EH AR,
DHESEHEIEE, Hb x, = (0.7,0.2) ,x, = (0.6,
0.2) o & X2 MHERIY AL HAE A | BB BE w
WF:io({x1)=050({x})=04,0(X)=1,
o = 0.8, 7] LIFG i E e BRI EE m anT .
m({x,})=(0.5,0.8%x(1-0.5))=(0.5,0.4),
m({x,1) = (0.4,0.8 x (1 -0.4))=(0.4,0.48),
m(X)=1(1,0)

il 1 DL o A AR O B, R A
m({x,})=(0.5,0.4) & SCh RIBE 0.5, KM
PO O MG 12 W 08 SR R Ry, B2 IRTE
PR rh o AT 5 AR SR B BE 0.4, 3% B hi IR A
BB AT et 5w To G, B RHZa2 Wi i AR B 5 A0
BIERT=1-0.5-0.4=0.1, 5 MEEA X i e &
Ry AL R REAR B2 PE o5 HE 10%

I EERORTIN B N AL T REIR Y ¢ SRR
A RO RRBE R IR AR T PSR i R
IR DA B 4T

IS H T ARSI EE RN A S bR
BB HL Choquet FUMHYSE X o

EX 12 W« =(x,,x,)(i=1,2,-,n) &X
RSB m . P(X) — L & BRI,
O:L" xL™ —L" J& Al L7 1Y B B S ek 45, il
Vx, e L™, BHL Choquet- B15r C . (L* )" —> L™ &
XA

CoX) =B 0(x, Am(A,))  (5)

=K, L %@%Xifﬁﬁﬁxm S, S S, HHE
B, Am(A ) =m(A,) —m(A.,) JE BB
BEMR JFHA =1 (), G+ 1), (n) A, =
D

B2 é\O(x,y)=(xlyl,1—(l—xz)(l—
¥,) ) ARHE B 1 AECE AT &, < ), CESE L0 ASOR
JEXEEE Am(A () =m({X}) —m({x,})=(1,0) -

(0.5,0.4) = (0.4,0.5),Am(A,) = m({x}) -
m({D})=(0.5,04) - (0,1)=(0.5,0.4),

MM 4) XA C (X)=((0.6,0.2)(1-0.5)) &
((0.7,0.2)(0.5-0))=(1 - (1 -0.6)* x (1 -
0.7)%7,0.2% x 0.2°) = (0.65,0.2) , KL 7, =
1-0.65-02=0.15,

FH (5) X, A c%(X) = 0((0.6,0.2),
Am(A,,)) @ 0((0.7,0.2) ,Am(A,)) = (0.24,
0.6) @ (0.35,0.52) = (0.506,0.312) , HAL ¥ o, =
1 -0.506 - 0.312 = 0.182,

IREE IR Y JE P B v A R
ABORA I 22 0 EL S ASORI I B2 45 21 A9 B BE Choquet FR43
{HA AR, A5 Bt Ay B 22 1) At TSR BE A
B8 T AEAE R R 12 o B AR, I I
7 PEAAAE HERE DR AHE SR FE 08 (A FUAN B 2 2 5
FEBIR RACER T LGRSO EE AT ATRAMA B
(EEERA DI 2

3 ETEREMEERBNER
Choquet TR Z B MHRKR A %

HESE
WHRHEET S = |5,,5,, 0,5, |, EIERR (B
PE) R X = {x, 2,00 0, f o RIREN T IR s, 1%
FbR x, FEATINRE  RTT R s, TEHE R «, T HURHIESS
B TAERBEMEEER IEHR a; = (1,,./;) o VT
25 AR ) 2 IR MRS T 58, BARAL BN -

1P (R )  RRE RIS TR s,
(i=1,2,,m) TEAHEI x,(j = 1,2,--,n) THIT
i a; = (1;.f;) AFBIPSR

3.1

ay  ap a,
a a a
21 22 2
X = . .
aml amZ ”. amu

RS B E 24N o(mn) , Hd m AT %
B, n WEHEE 5 o FURKT R Z4 T4
IRFIE AR IRE B B [ 352 8] 75 5K B A A LA
WK LA (RIS K L FR) (A7 o 19 & A
i) o

55 2 0 (B EERIBCHEIT ) AR BRI B
O3 BCRRBCRIRS B R AR, X B — DT R % s, TE4R AR «,
(j=1,2,-,n) T BRI E0HE 1T /N3] K HE
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B o BT TR BCRIRS 0 oR R, X RS O R e
(AT HEF RS T 2 2= 8 o (nlog,n) , Hoidb n &
MW, X m AR, BEIEHR o(mnlog,n) ,

55 3 0 (ELSEBORII B2 THEE) TR AN JE 1 A
JRVESE R B S BORIIN BE (AL . IR TR
WUREHS B Am (A, ) 7% 77 A T 6 19 b 4
Ao ABTERE A n, WF A Ky 2" I AP BRIyt
BREARER 0(2")

5 4 A (BHL Choquet FRAMTEE) A H & X 12
FARE B HL Choquet AL X PS40 14 X 4247 (R4
ANI55E) AT, A5 B R R &R A PR EL
Hop ) Al R s 19 H e A B & BN 0,(x,y) =
(29,1 = (1 = x,) (1 = 5,)),0,(x,y) = (2, -

X Ty 2_952_9”2> AT

5 ,1—(1—%2)(1—}/2) 5
ZINBTIT R TEXS n AR B 5 & R
$ O F EERG E IE A B AN o(mn?)

555 MR T REE A TEN B 4 B R ERI
FEOR PR, AT HER B0, THER 2 B R BRI HE P 1)
APl 2 22 BE N o (mlog,m)

 ERrE, ERE BRI N o(mn® + 2")
(EIMEDL) o R, B TSR 7 28 i HE I R 41t
SRR ST A SR I T AL B BB S SR
KB 5 T a5,

32 RO EERABHTIENMRERHERA

32,1 HEAML

/NI EYSNE 81 E R = AR bo iR gt !
ZBREL A 10 AME B BOR ST H 247 L HE 4
(BAEAIR T SCHR[ 24 ]) , XLETHESR N S = {5,
Syy syl s RN G R s, FOREAFER]
sy RANF VT IIBER s, FRMBERIGE B, s, 2R
TN, s FON BT s, Rl TR, s,
TR RIS R, s, 8 A THREIBER |5, RN
AT

2 5 o A BRI BRI X2 F) s F AR AT
AR TE UL B T TR, JEAT M e B AR 9 1
SR e o VAL RN II H B AE TTER, B8 3

R X= a0, ,05) = [ A0, 2540, B, ]
A2 T PEAG R H IR 55 12 8 A AvE
B 25 AU T IPAL 2 5 0y 77 i R 55 5 58 4 X6
T2 UG FEEE 5 48 F PR 28 IR PPAL 10T H S5t 1o 72
HH A XU |
322 REARELER S

Z2 L oXE T 3 A PEAG R ER 45 AT BRI
w(J) =0,0(ix{) = 0({x}) = 04,0({x})
0.3,w({x,,%,1)=0.6,0({x,,2%;]) =w({x,,%;})
0.8, w( {x,,%,,%,}) =1,

AR 3 PR X 10 430 H T 01200
fli A BRI, A0k 1 s

®1 $EiRx, THHE s, BRRIER

i H X, X, X5

S (0.7,0.3) (0.8,0.1) (0.9,0.1)
Sy (0.6,0.2) (0.8,0.2) (0.8,0.1)
S5 (0.4,0.1) (0.6,0.1) (0.5,0.2)
Sy (0.7,0.3) (0.8,0.2) (0.6,0.3)
Ss (0.5,0.5) (0.7,0.3) (0.4,0.2)
Se (0.4,0.3) (0.6,0.2) (0.8,0.1)
S5 (0.3,0.6) (0.4,0.3) (0.2,0.2)
Sg (0.6,0.1) (0.5,0.1) (0.8,0.2)
So (0.4,0.5) (0.9,0.1) (0.3,0.1)
Sio (0.3,0.5) (0.6,0.4) (0.4,0.1)

1 FUBTRA 35 19 25 Choquet B4 F1 TFCA F5 -
2R RV NE PO VAR R L S

1) AR B SEASR 5 R AT A9 I00H HE44

OFE T EL VA % s 0, BITEA 25

Z 5 a = 0.1 ~ 0.4 1,10 DI H 1 HER
ﬁ\]s7 <S8y <8 <85 <83 <85 <86 <85, <8y <Sl([jll_4
£2).

B a=05~ 098,10 MHHMHEAL A 5, <
Sg <80 <85 <83 <5 <sg <5, <s,<s(WFE2),

Mo=10, 10 MHHMHEL R s, < sy <53 <

Ss <8y < 5 <5, <85 <5, <5, (WFK2),

K2 ETEHO, Z2HaN0.1~1.0 WRSER

i H 0.1 0.2 0.3 0.4 0.5

0.6 0.7 0.8 0.9 1.0

si (0.31,0.05)(0.35,0.08) (0.39,0.10)(0.43,0.13) (0.47,0.15) (0.51,0.18) (0.55,0.21) (0.58,0.24) (0.62,0.28) (0.47,0.15)

s, (0.28,0.06)(0.32,0.09)(0.37,0.11) (0.41,0.14) (0.45,0.17) (0.48,0.20) ( 0.52,0.24) (0.56,0.27) (0.60,0.30) ( 0.45,0.17)
s, (0.26,0.07)(0.29,0.09) (0.31,0.12)(0.34,0.15)(0.36,0.17) (0.38,0.20) ( 0.40,0.23) (0.43,0.26) ( 0.45,0.29) (0.36,0.17)
s, (0.35,0.11)(0.39,0.13)(0.42,0.16) (0.45,0.18) (0.48,0.21) (0.51,0.24) (0.53,0.27) (0.56,0.30) (0.59,0.33) (0.48,0.21)
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gxR2
iH 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Ss
S
$7
Sg
S

S10

(0.30,0.16)(0.32,0.19) (0.34,0.21) (0.36,0.24) (0.38,0.26) (0.40,0.29) (0.42,0.31) (0.44,0.34) (0.46,0.37) (0.38,0.26)
(0.27,0.06) (0.30,0.09) (0.39,0.10) (0.36,0.15) (0.39,0.18) (0.42,0.21) (0.45,0.24) ( 0.48,0.28) (0.51,0.31) (0.39,0.18)
(0.17,0.17)(0.19,0.19) (0.37,0.11) (0.21,0.24) (0.22,0.27) (0.24,0.29) (0.25,0.32) ( 0.26,0.35) (0.27,0.38) (0.22,0.27)
(0.27,0.08)(0.31,0.10) (0.31,0.12) (0.37,0.15) (0.40,0.17) (0.43,0.20) (0.46,0.22) (0.49,0.25) (0.52,0.28) (0.40,0.17)
(0.17,0.16)(0.19,0.19) (0.42,0.16) (0.22,0.24) (0.23,0.26) (0.25,0.29) (0.26,0.31) (0.27,0.34) (0.29,0.37) (0.23,0.26)
(0.15,0.09) (0.19,0.12) (0.34,0.21) (0.26,0.19) (0.29,0.23) (0.32,0.27) (0.36,0.31) (0.39,0.35) (0.42,0.39) (0.29,0.23)

Ss <81y < Sg <83 <8, <5 <5, <5, (WFE3);

S; <Sg <5, <56 <5, <s5,(WFE3);

QFET BB H R AL 0, HIHE# 4G
S a = 0.1 B B HHES N s, <5 <

Ba=040 WHHEA s, <5y <5,y <55 <
5; <8, <5 <55 <5, <s5,(WFE3);

Ha=0.6IFINHAHER J s, <5y <55 <55 <
Sg <5, <85 < s <5, <s,(WHE3);

Ha=0.5,a=07 ~ LI THBHAE s, <

Sg < 81y <85 <8y <8¢ <5, <s5<5,<s,(WEK3),

Ba=020 THHEA s, <5, <55 <59 <

Ba=030 THHEA s, <5, <5, <55 <

S; <Sg < 5, <56 <5, <s5,(WFE3);

X3 ETEHO,EHaN0.1~1L0 RS ER

TiH

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

5
)
S3
Sy
Ss
Se

s,

(0.18,0.11)(0.20,0.16) (0.23,0.20) (0.26,0.25) (0.28,0.29) (0.31,0.33) (0.35,0.38) ( 0.38,0.42) (0.42,0.46) (0.45,0.50)
(0.15,0.13)(0.17,0.18) (0.20,0.23) (0.22,0.27) (0.25,0.32) (0.28,0.37) (0.32,0.41) ( 0.35,0.46) ( 0.39,0.50) (0.43 ,0.54)
(0.13,0.14)(0.14,0.18) (0.15,0.23) (0.16,0.27) (0.17,0.32) (0.23,0.36) (0.19,0.40) ( 0.21,0.44) (0.23,0.48) (0.24,0.52)
(0.21,0.22)(0.22,0.26) (0.24,0.31) (0.25,0.35) (0.27,0.39) (0.29,0.44) (0.31,0.48) ( 0.34,0.52) (0.36,0.56) (0.38,0.59)
(0.16,0.30) (0.17,0.34) (0.17,0.38) (0.18,0.41) (0.19,0.45) (0.20,0.49) (0.21,0.52) ( 0.23,0.55) (0.24,0.59) (0.25,0.62)
(0.14,0.13)(0.16,0.18) (0.17,0.23) (0.19,0.28) ( 0.20,0.33) (0.22,0.37) (0.24,0.42) (0.27,0.46) (0.29,0.51) (0.32,0.55)
(0.04,0.27)(0.05,0.31) (0.05,0.35) (0.06,0.39) (0.06,0.43) (0.07,0.47) (0.07,0.51) ( 0.08,0.54) (0.09,0.58) (0.10,0.61)
(0.14,0.16)(0.16,0.20) (0.17,0.24) (0.19,0.28) (0.21,0.32) (0.23,0.36) (0.25,0.39) ( 0.27,0.43) (0.30,0.46) (0.33,0.49)
(0.07,0.30) (0.07,0.34) (0.07,0.38) (0.08,0.41) (0.08,0.45) (0.09,0.49) (0.09,0.52) (0.10,0.55) (0.11,0.59) (0.12,0.62)
(0.05,0.17)(0.07,0.23) (0.08,0.29) (0.10,0.35) (0.12,0.40) (0.14,0.46) (0.16,0.51) (0.19,0.56) (0.21,0.61) (0.24,0.65)

@H:T IFCA B 714 45

: I 3 A S EOR T RIS S LR TR e T, A%
SCHR[ 24 170 (2) 2 TFCA B I FR 045 51

Brp S PG RS H TR STk, B H AR

£(0.31,0.35)<(0.46,0.35) <(0.52,0.31) <(0.49,
0.20)<(0.51,0.14) <(0.60,0.19) <(0.69,0.26) <
(0.63,0.13)<(0.76,0.17) <(0.81,0.14) ,10 5 H
:FIFZ%]& Sy <85 <853 <85y <86 <85 <85 <5, <
sy, ATHRAETTH N 5,

YRG5 SRR, A A [) 7 1245 31 04 dpe AR 20
HIh s, , I3 A STt T 2 Rl AT

2) AFEETSECN MRS R

TEAL P 2 Ja M e o [n) R, 5% 3 2 B e A
ISR E LSRR, BT R S R E B AR
BT, S S RO R A R AT (E BT R,

S5 RIS E B, AR PR U TR B BB N, B
I .

@ FETeR% 0, I EE AL

WH s,,8,,8,,85,8 EZ%00.9 < o < 1 BIIE
BEER T IFCA BT IALERE R S 50X a] g
AR AN Ao R0t 2R S ) 1 P e Y
VAR, SR AR E (Lh s, Fl s ], DI 1 A0
K2),

TH s, 7EZ80.7 < a < | BRI T IF-
CA B IIRHEE B R Ae e (WK 3)



TG, A T SRR R A R B AR Choquet B3 By JUAE 22 S DS v i 1

- 1241 -

%ol
o RBREBAE S . o B EBAH g o PR EB G
0 . — %18 0.06 ™ — Z2#{H 0.16 0.6 = — Z24{H 0.34
K SR K 0.5 ey S .
g g 203 T 204 S
0.1 . T .
~ 0.1 ~ 0.2 >
01 03 05 07 09 01 03 05 07 09 01 03 05 07 09
28 a 2% o 2o

B 1 WH s, MIBENE « Tk
WiH s, 5,8, E550.8 <a<1WHBEMKT
IFCA B IR, A5 R LR (Lhs, R, WL
4),

WUH s, 152500 BUE T BN i I8 & T
IFCA BB, A R (WK S) .

K2 WiH s, BIRBRERE o BB

K3 TiH s, MILBEZR o LB

@ T oREL 0, W ARk

PG R AT AL, T H s,,5,,5,,55,5,5; 1E5 5L
0.9 <o <1 BB T IFCA BF IR, 45
WERERE (VL s, A, LK 6)

. o B EBAE - o MR IEBAE - o R BB
0.60f ™ — %4 036 0.6 —2%{H0.17 0.6 ; — 2%{50.07
& R e & A, N .
= AN i T g
@ 00 . & 0.4 : T 04 .
ES .. = . ES .
0.40 . 0.2 T
0.30 i 0.2 0.0
01 03 05 07 09 01 03 05 07 09 01 03 05 07 09
2H o 2 2 a
K4 TiH s, MILEERE o 2 El5 TiH s, WL ERE o ZEH K6 ITiH s, MILEIERE o 2 %
WH sy,5,,5, E3%500.8 < o < 1 IRBERT . o R
IFCA BFIILTE R B AR LR (Lhs, o], UL ' i —EFELY
Ig] 7) ° & Seel
ﬁ 0.4 ~~..
07 e - B s e
has — B%l 0.34 L
N 02
= . 01 03 03 07 09
% — 2¥ o
03 - E 8 WiH s, MILEERE o Bk
0.1 03 03 07 o
2¥ vy Ay 4 ./
XA R BAR KK, Flanxt T H s, , 3T
B7 T s, BRI RE o 21k B O, THTE 0.7 < o < | I RIE I I T REL

iH sy 520 HUE IS BN B iR B s
IFCA BT HINBEL, A R AL (LA 8) .

K1~ 8 RIAARR R B R o, AR ETR TR
B 216 RN IFCA BB S
A, W ERLFRIHE 5, S5 o« 7B uthZ, B
ARSCTTIE R AR

ML L3 A7 RT R, DSt A v e R R

#

0, WHTE0.8 < o < 1 IWFFRIE L s T 4
T B R S RN

SRR, 25 0.7 < o < 1B, BT AR &SR
HOFA 5 A B Choquet R4 BT 15445 SR (0 0 14 B 35
T IFCA BT ML B B, 3R WA 2 P TEAIL AR
FETESER, HUE BERLTE A E SR R R
[ 35 B e AP BE AR B T 8 A SR A5 L, X
A AN T AN B T, R R AT



<1242 - Piodb Tk Kk ¥ o R o543 4
SEVE AT PR XU R AR 0.71,w({C,,C,,C;1) = 0.71,0({C,,C,,Ci}) =
33 ROI2.ETHREANNEEFEHREBREZN 0.71,0({C,,C;,Ci1) = 0.65,0(1{C,,C,,C 1) =

WA 0.70,w({C,,C,,Cs1) = 0.65,w({C,,C;,Cit) =
331 HxN4 0.65,w(1{C,,C,,Cs1) = 0.65,0({C,,C,,Cit) =
MR E PRI AR E RIS B 1999 & 0.65,0({C,,C5,Cot) = 0.58,w({C,,C,,Csl) =
2014 AE 0], VR AR P2 BN 119 419 BRI 2= 0.65,0({C,,C,,Ci1) = 0.65,0({C,,C;,Cit) =

1 090 846%# , FE IR G Fr- i HEA Il 0.58,0({C,,C,C1)=0.58,w({C,,C,,C,,C,|)=

WA IRBE R B A2 T, ARBILIREA 0.88,0({C,,C,,C,,Ci1) = 0.85,0({C,,C,,C,,

ZARZE RS R AL O R T A PP X 4 TEAR
GEVPAG AR AESLAE I | 25 G 2 (0 A1 B 1 o DU 5 T gk
ML FHEI 32 FH I B8 7 VR 6 4 SR R 1 7S I A
BRSO TR 5 HET , LA E PR 858 Sk e e 43t
IO (B A YR T SCHR[297)

AREFN LRI S = {5,,5,,8,,8, ], THA
i 6 MNITAARE . C, TR, G A A iz
B A RISORSAS 0 45 68 T 5 €, FoR I (a], A dE A
FERE] G2 H TR Cy RN AT, AAE R BTRI T
BT, C, FRoR i A4 T 5t AH OGN IE A G A%
R ERARUE; Cy Fom gk 7 ), G465 Je g il A
FEHYI TR SR EIE R AR AR RN
Co TRt THUT IR A TUT S B2 R A 35

AL AR
332 REIEAELERNSM

LRAERS 6 DPAGBRAELS BRI R o .
w(D) = 0,w({C]) = 04,w({C}) = 0
%

3,
w(1C}) =03,0({C}) =03 w({C}l) =02
w({C1)=02,0({C,,C,})=0.60,w({C,,C,})
0.60,0({C,,C,}) = 0.60,0({C,,C;}) = 0.53,
w({C,,C) =053,0({C,,C}) = 0.53,w({C,,
C,}) =053,0(1C,,C}) = 045,w(|C,,C.}) =
0.45,0({C,,C,}) = 0.53,w({C,,C;1) = 0.45,
w(1C,,C1) =045,0(1C,,C}) = 0.45,0({C,,
C.1)=0450({C,,C})=037,w({C,,C,,Ci})=
0.76,w({C,,C,,C,}) = 0.76,w({C,,C,,C,})
0.71,w({C,,C,,Ci}) = 0.71,w({C,,Cy,C,1)
0.76,w({C,,C,,Cs1) = 0.71,0({C,,Cy,Cel) =

X5 ETEHO, 28 aN0.1~1L0 RS ER

C,1)=085w({C,,C,,C,,Ci}1)=0.85w(|C,,C,,
C,,C.1)=0.850({C,,C,,C;,Cc1)=0.80,0({C,,
C,,C,,Cs1) = 0.85,w({C,,Cy,C,,Cit) = 0.85,
w({C,,Cy,C5,Ci1) = 0.80,w({C,,C,,Cs,Ci1) =
0.80,w({C,,C,,C,,Cs}) = 0.80,w({C,,C,,C,,
Co1)=0.80,0({C,,C,,Cs,Cet)=0.75,0(|C,,C,,
C.,C1)=0.75,0(1C,,C,,Cs,Cc1)=0.75,0({C,,
C,,C,,C,,Ci1) = 0.95,w({C,,C,,Cy,C,,Ccl) =
0.95,w({C,,C,,C,,Cs,C.1)=0.92,0({C,,C,,C,,
C;,C.1) = 092,w({C,,C,,C,,Cs,Cit) = 0.92,
w(1C,,C,,C,,C,C1) = 09,0(1C,,C,,C,,C,,
C,C.1) =10,

TSRS 6 A Hm X 3k 4t N 7 2E AT 20 0F
il AF NSRRI 4 PR,
R4 ARA C, TREHRE s, HIRF R
H 5y 5, 53 54
1 (0.5,0.4) (0.4,0.5) (0.8,0.1) (0.6,0.2)
(0.6,0.3) (0.5,0.4) (0.6,0.2) (0.5,0.2)

(0.6,0.2)
(0.5,0.3)
(0.5,0.5)
(0.4,0.5)

o N w

ht
OO 00 0 o

o

(0.6,0.1)
(0.7,0.2)
(0.2,0.6)
(0.4,0.4)

(0.7,0.3)
(0.7,0.2)
(0.6,0.3)
(0.5,0.2)

(0.7,0.1)
(0.5,0.3)
(0.4,0.5)
(0.5,0.3)

15 FHAS SCH) 35 ) 25 F Choquet R4 A1 IFCA &
T IR R BN R PR R R

1) AN [) B8 RORY) 55 ok 50T L0 1 HE 44

O a=0.1 ~ 1B T HEBW HESREL 0,
RPN BT HEZ B s, <5, <5, < s3(WLFES) .

S 0.1 0.2 0.3 0.4 0.5

0.6 0.7

0.8

0.9

1.0

s, (0.23,0.07)(0.27,0.09)(0.32,0.11) (0.36,0.14) (0.40,0.16) (0.44,0.19) (0.47,0.23) (0.51,0.26) (0.54,0.30) ( 0.57,0.34)
s, (0.25,0.05)(0.30,0.07)(0.34,0.09) (0.38,0.11) (0.41,0.14) (0.45,0.17) (0.48,0.20) (0.51,0.23) (0.55,0.27) ( 0.58,0.31)
s; (0.37,0.04)(0.41,0.06) (0.45,0.08) (0.49,0.10) (0.53,0.12) (0.56,0.15) (0.59,0.17) (0.62,0.20) ( 0.65,0.23) ( 0.68 ,0.26)
s, (0.26,0.04)(0.30,0.06) (0.34,0.08) (0.38,0.10) (0.42,0.12) (0.46,0.15) (0.49,0.18) (0.53,0.21) (0.56,0.24) ( 0.59,0.28)




%6

TG, A T SRR R A R B AR Choquet B3 By JUAE 22 S DS v i 1

< 1243 -

@M a=0.1 ~ 1| I HT H B HE S R0,

ARE LN RIHER N s, <5, <5, < s3(WLF6)

x6 ETEHO, BHal01~1.0 HRLHER

S5 0.1 0.2 0.3 0.4 0.5

0.6 0.7 0.8 0.9 1.0

s, (0.10,0.18)(0.11,0.22)(0.13,0.27) (0.15,0.32) (0.17,0.37) (0.19,0.41) (0.22,0.46) ( 0.24,0.51) (0.26,0.55) (0.29,0.60)
s, (0.12,0.14)(0.13,0.18)(0.15,0.23)(0.17,0.27) (0.19,0.32) (0.21,0.37) (0.23,0.42) ( 0.25,0.47) (0.27,0.51) (0.30,0.56)
s, (0.21,0.11)(0.23,0.15)(0.25,0.19) (0.27,0.24) (0.30,0.28) (0.32,0.32) (0.35,0.37) ( 0.37,0.41) ( 0.40,0.45) (0.43 ,0.50)
s, (0.12,0.10)(0.14,0.14) (0.15,0.19) (0.17,0.23) (0.19,0.28) (0.22,0.33) (0.24,0.37) ( 0.26,0.42) (0.29,0.47) (0.31,0.51)

@FTF IFCA HTMHEA 453 .

SCHR[29 ] H7 i IFCA B 7 AT HER 4 50
VAL R BE SO S HEZ I s, < s, <5y < s,
AR SR A SR T 54

F A 25 5L AT il A ST B8 7 1A AR 21 1Y B
PUAERY g A H TRCA J5 A5 B 450 MR 1], ey
BERLRTAIN 550

2) RIREYSECT BT B 45 50 i

ARZEHf, HEH) 1 2,4 FAN B2
S MR S B, LR R T I /N

@ HT R0, BT E AL ka3

BERI R s, fls, TEB%00.9 < o < 1 IFAY AR5 AR
T IFCA B FRILE B, 45 BB RE (s, MBI, UL
K9),

07 =, o BT A
— 2 0.15
x 05
i -
& .-
S 03 e
0.1
0.1 0.3 0.5 0.7 0.9
2H o

Ko IH s, MILBIER o s

BERRT s, s, 7ES500.8 < o < | BRI E
KT IFCA BT, &5 R FE (s, N, WL
K 10) .

0.7} *_ o PR AR
— Z2%{H0.19
R
5 05
&® e
s T
03 e
0.1
0.1 03 03 0.7 09
2o

K10 WiH s, BILERERE o LA

@ HT %L 0, IR ARk

BER R s, ,55,85,5, TE2400.9 < o < 1 WYL
JEART IFCA 5T IR, A5 R AR TE AR E (55 N
i), WLIET 11) 4 ZRAs A AR R R B P BEAG

0.7

S o PR A
T — 2% 0.11
R 05 )
M .
f& S
ES 03 ‘
0.1 .
0.1 03 0.5 0.7 0.9
2¥a

K11 IH s, MILBERE o s

H1 L3RS HTn] 0, SEF pR A O, (LR 7Y s, Fl s, 7E
ZH00.8 < a < | BRERIMEE LT oR%L 0, 19 4 Kt
N TESE0.9 < o < 1 BFRIUER R, IR i KUK 3
s 0, AR5 0, , BT AR 1 07 1 14 5 B
Wk,

4 4 &

A TSR DU B2 1 B Choquet B3 1) 2
PSR Tk il T B b s s AR A 3R
Yy, W T HA 5 5 58 5 807 & 17 B R PSR )
RORAME, BRI — R FE, ASCR T — M T
S A BB OIS . 2T Bl S AR Y
S o N4 22 BSR4 R Sy o AR B Ay
TR RO IR =4 F B AR R IR A
AR B R BUR 15 T 1Y Choquet BR43, £ 1 —F
B 2 SR DT v IR S T g 7
VLR AT AT, RS, e 2R AR5 A 3 Y B
Choquet B TEALZHIN | B 2# 12 W7 R IS 70 By 5540
AR



- 1244 - W odb T ok ko E R

B
v
gl

SEH

(1]
(2]

(3]

[4]

[5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[20]
[21]

[22]
[23]

ATANASSOV K. Intuitionistic fuzzy sets[ J]. Fuzzy Sets System, 1986, 20(1) : 87-96

ALI W, SHAHEEN T, HAQ I U, et al. Multiple-attribute decision making based on intuitionistic hesitant fuzzy connection set
environment[ J ]. Symmetry, 2023, 15(3): 778

KUMAR R, KUMAR S. A novel intuitionistic fuzzy similarity measure with applications in decision-making, pattern recognition,
and clustering problems[ J]. Granular Computing, 2023, 8(5) : 1027-1050

TG, ZEp. — 28— BRSO A5 M BB ORI 2T (N, U) 2R ) . IR 2A4f, 2023, 58(5) : 1-9

YU Peng, LI Ranran. (N, U)-implication; a kind of new fuzzy implication constructed by uninorms and fuzzy negation[J].
Journal of Shandong University, 2023, 58(5): 1-9 (in Chinese)

WU X, TANG H, ZHU Z, et al. Nonlinear strict distance and similarity measures for intuitionistic fuzzy sets with applications to
pattern classification and medical diagnosis[ J]. Scientific Reports, 2023, 13(1): 13918

BUSTINCE H, FERNANDEZ J, MESIAR R, et al. Overlap functions[ J]. Nonlinear Analysis; Theory, Methods & Applica-
tions, 2010, 72(3/4) . 1488-1499

DIMURO G P, BEDREGAL B. On residual implications derived from overlap functions[ J]. Information Sciences, 2015, 312.
78-88

DIMURO G P, BEDREGAL B, BUSTINCE H, et al. On additive generators of overlap functions[ J]. Fuzzy Sets and Systems,
2016, 287 76-96

QIAO J. On discrete quasi-overlap functions[ J]. Information Sciences, 2022, 584 603-617

ELKANO M, GALAR M, SANZ J A, et al. Enhancing multiclass classification in FARC-HD fuzzy classifier; on the synergy be-
tween n-dimensional overlap functions and decomposition strategies [ J ]. IEEE Trans on Fuzzy Systems, 2014, 23 (5):
1562-1580

QIAO J, HU B Q. On interval additive generators of interval overlap functions and interval grouping functions[ J]. Fuzzy Sets and
Systems, 2017, 323, 19-55

WEN X, ZHANG X, LEI T. Intuitionistic fuzzy (IF) overlap functions and IF-rough sets with applications[ J]. Symmetry, 2021,
13(8) : 1494

PUSKA A, BEGANOVIC A I, SADIC S. Model for investment decision making by applying the multi-criteria analysis method
[J]. Serbian Journal of Management, 2018, 13(1); 7-28

TWE, SEEE, 2R (G, N) UM 2 U-MP U-MT U-HS A& M40 [J]. BePiRHE K2p 24z, 2024, 42(2) .
224-232

YU Peng, DANG Siyu, LI Ranran. U-modus ponens, U-modus tollens and U-hypothetical syllogism property of (G, N) -implica-
tion[ J]. Journal of Shaanxi University of Science & Technology, 2024, 42(2), 224-232 (in Chinese)

PARASKEVAS A, MADAS M. A hybrid decision-making conceptual framework based on generalized information quality under
neutrosophic evidence theory: a comparative analysis[ J]. Operational Research, 2025, 25(1); 1-23

SONG H X, YU P, LIU H. From pre-( quasi-) grouping functions to directional monotonic fuzzy implications[ J]. Fuzzy Sets and
Systems, 2023, 466, 108445

WU Y, XU C, HUANG Y, et al. Green supplier selection of electric vehicle charging based on Choquet integral and type-2 fuzzy
uncertainty[ J]. Soft Computing, 2020, 24(5) . 3781-3795

ZADEH L A. Fuzzy sets[ J]. Information and control, 1965, 8(3) : 338-353

XU Z S, YAGER R R. Some geometric aggregation operators based on intuitionistic fuzzy sets[ J ]. International Journal of Gener-
al Systems, 2006, 35(4) . 417-433

XU Z. Intuitionistic fuzzy aggregation operators[ J]. IEEE Trans on Fuzzy Systems, 2007, 15(6) : 1179-1187

HONG D H, CHOI C H. Multicriteria fuzzy decision-making problems based on vague set theory[ J]. Fuzzy Sets and Systems,
2000, 114(1). 103-113

URBANSKI M K, WA J. Fuzzy measurement theory[ J|. Measurement, 2008, 41(4) : 391-402

CHOQUET Gustave. Theory of capacities[ C] // Annales de 1'Institut Fourier, 1954; 131-295



%5 6 1 TG, A5 T AR 5 bR B B T Choquet R B HAE 22 Ja MRS 1 ] - 1245 -

[24] XU Z. Choquet integrals of weighted intuitionistic fuzzy information[ J]. Information Sciences, 2010, 180(5) ; 726-736

[25] BAN A, FECHETE I. Componentwise decomposition of some lattice-valued fuzzy integrals[ J]. Information Sciences, 2007, 177
(6): 1430-1440

[26] Z=H%. EIER Choquet AR B HAETE 7 iid] LR [ D], 75422, BRPEIIIE R, 2011
LI Lu. Intuitionistic fuzzy Choquet integrals and their application in modeling linguistic quantifiers[ D]. Xi'an: Shaanxi Normal
University, 2011 (in Chinese)

[27] MUROFUSHI T, SUGENO M. Fuzzy measures and fuzzy integrals[ J]. Fuzzy Measures and Integrals; Theory and Applications,
2000, 2000 3-41

[28] TAN C, CHEN X. Intuitionistic fuzzy Choquet integral operator for multi-criteria decision making[ J]. Expert Systems with Appli-
cations, 2010, 37(1) . 149-157

[29] SHAHRYARI NIA A, OLFAT L, ESMAEILI A, et al. Using fuzzy Choquet Integral operator for supplier selection with environ-

mental considerations[ J]. Journal of Business Economics and Management, 2016, 17(4) : 503-526

Discrete Choquet integral based on intuitionistic fuzzy overlap
functions and its application in multi-attribute decision making

YU Peng, YANG Feng

(School of Mathematics and Data Sciences, Shaanxi University of Science and Technology, Xi'an 710021, China)

Abstract ; For multi-attribute decision-making problems, a novel method is proposed in this paper, which combines
intuitionistic fuzzy overlap functions with discrete Choquet integrals within the intuitionistic fuzzy measure’s frame-
work. This approach comprehensively accounts for attribute interdependencies and overlapping relationships in deci-
sion scenarios, effectively addressing limitations of existing Choquet integral-based methods. The validity of the pro-
posed method has been verified through concrete case studies, thereby providing a new analytical tool for multi-at-

tribute decision-making.

Keywords : intuitionistic fuzzy overlap function; intuitionistic fuzzy measure; discrete Choquet integral ; multi-at-

tribute decision-making

SIE#. T, GR. RTEGEYWES T FH Choquet BARRAZEHAKFIIRA[T]. BT WRAFZR,
2025, 43(6) : 1235-1245
YU Peng, YANG Feng. Discrete Choquet integral based on intuitionistic fuzzy overlap functions and its application in multi-
attribute decision making/J]. Journal of Northwestern Polytechnical University, 2025, 43(6) : 1235-1245 (in Chinese)

© 2025 Journal of Northwestern Polytechnical University.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) , which

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.





