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Fuzzy Ranking Method using Dominance Relations

Sang-Gyu Park® and Xyu-Ryun Chung*®

Abstract

In this paper fuzzy ranking method using dominance relation is suggested. This method is

compared to the existing fuzzy number comparing methods. All ten methods with the suggested

method are evaluated using six examples based on four criteria.
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Yager[9]9} F1 f58te SiA#Fe) mMERY
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[ g(x)pua(x)dx

Fl(A) = fo ua(x)dx

(1)

714 g(x)= x@tel Fox2E vENE m
HiE mgrolch g(x)=xo]9 8= A9 4
Fooz 32" gl
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#535 X) g F (triangular fuzzy numbers) [aiaz,
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Fl(A)=(artartas) /3 (2)
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C(A) = [ Sax pa(x)dx (5
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BITE  BR

XECBRE FIAT MEAIILE: 37

ol Flo ¥abt glo=xd w9 Asts}
Zom Flo| #E#AY o #HHE 2 YUdTE
HAAgF] LT AL} o] HEL &
o) & SAAgF @A Frh.
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K(Ai)=_f sm'ym(x) —ymax(x)ldx (7)
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T f ua(x)dx
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" f(l) xpu(x)dp (10)
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1—a)[D(A,AIAA) +D(AL,ANA))]

714 A%t A o33 2ol o= A F
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=
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[ SAi HAi(X) dx

(12)
MP(Ai)=

mp(Ai)= (13)
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T oA e A ERlA MERVE RES]

Al %S #Be HAHFKAe HAREHAY ARk
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_ MP(A) . '

CMP(A)= MP(A,) +mp(A) =1—cmp(Ai)

(14)

N mp(Ai) o )

cmp{Ai)= MP(A)+mp(A) =1 CMP((;:))
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FS=8+8+S$+S
St = | wn-aipw pai-ai( B)dp
S = [ woni-amo @ai-ni(B)dB
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Si = [ woricaimw @aimai(f)d
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a;, a3 Ti=(b,bybs)e}x 3} =]k}
HA5 S fEstd T TiAleld] HEHEE
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HEgg 32 FHARN HAKRKRT A
Bars AAT (2" 1A (c)ol ula

A Earell sk

ol4e Tvh T& Hfshe BEKRE P(T,
T2 o9 1 Axs 933 2] B
(membership function)® E#%= F AUtk
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rlr rlr e

T T

min{Ti, Tj) =v=-

Sma+S.\n _SMmi
Sy 1Sy

UPCTi, T = (17)
2, Swi= [ [pn(x) A pminerirp (x)]dx

Sui= | [pn(x) A pmanay (x)]dx

Svmi= | pmintitd A maxeim (x)dx

Sri= [ un(x)dx

St= [ pri(x)dx

[F3 1] ZEEFE P(T.T)E MKy (recipro-
cal)ojc}. &,
peerimy + ppers, =1

iBAA
ppen T ppe, )
St Sy — Sitmi S S — St
Sy+Sy Sy +Sy
S S ™S TS TS0 — St
- SutSy,

%_E“ SI‘: Smj+s‘vh S‘V[m), S’I‘] Smx+S‘viJ
—Sumi®)| R peenrp + peemmp=121 FA| 7L A
hiagd

Tj T:

max(Ti, Tj) ==

(©)
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HMo(TiTS) — [P(TST) ==

(Smi+S.\li "S.\(mi) - (Smj+SM; _SMmj) >
Sy + Sy

a2

(Smi+Syi —Swmi) = (SmiTSui ~—Sutmy) (18)
olch ER pmalh |22 [EH 1] o8
A st po] AYIIER

HP(TiTk) = [HP(TLTH =

(Smj+SMj - SMmj) - (Smk+SMk _SMmk) 0
STj + STk
o] sol
(SmiTS:1; — Satmi ) = (Smk+Saix — Satmk ) (19)

o] AYstmz 4 (18)7 (19)& ¥ g9

FA 7L APL S & 5
(SmitSui — Saimi ) = (Srk+Satic — Satms )
i)

Ty

(20)

HPTLTY — [P(TRTI =

(St Sui — Siim) — (ST Sstic = Sions)
Sy + Sn
A e A0 28 [(Snt+Su—Sum)
—(SmtSw—Sum)] 2091 AV} P st
22 pemro— pemem 2092 & 5 sl ohet
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n)E MEALshe HiEdE og9 mSiks a2y

L=

(1) % i=12n;j=120nell A5te] o
mE (n x n)iTVE A (8 1]d
Al Yon(n—1)70¢] 33t sl
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4. w9l FHE
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$ER 4 (robustness)2  #mstgich o] FEE
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2 EFt 2 4 dolof ok ArgilEitsle
BiE HES WERE(crisp) S FIAIR AL
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skeleton)?! 7 A Z7Z (boundary condition)}
JE B4 n1% (monotonic nonincreasing)< iR A
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9} ghol FUIskAl oo} grj= AFolrh

Aol AgE A (17)HNA] Smi, Swi EE Sum
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Suj i Sume ZAsH Hol pemm(x)e F
ABlER JERNES WREARE 4 F drh

HRAgFe o8 K== BFEe EEE
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2E 399 5 gt o8] B4 W’ ®it
< FET BIE ol&ste &SP Y S
vlwsla gloh XERGRE FMAT it
FHHEE mrel 3#nE ole] MEfrfbkt M
a7 f1stel [2¥ 2]9] 67FA #lE ol &st=
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el A elstsich
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MRS e BT ECE 24 depda g
Wz Lk e 290 ohEd delda 9l
o 2l HARAE o 43 wWET B HWX
A AR el gRE 87 U et
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MEAL I\ (a) (b) (c) (d) (e) (f)
Yager's F1 T: < Ty T < T T = T T: > T T < Ty T: > Ty
Yager’s F3 T < T; T < T Ti = T T > T T < T T < Ty
Yager's F4 T < T T < T T > T T > T T > Ty T < T
Chang’s T < T T < Tj T > T T > T T > Ty T < Ty
Kerre's T < T T < T T = Ty Ti > T T < T T > T
Adamo’s =09 T < T T < T T > T T > T T =T, T < Ty
Murakami’s < T T < T T = T; T > T T < Ty T > T
Nakamura’s «=.5 T < T T < T T = T T > T T < T T > T
McCahon —Lee’s T < T T < T T < T T > T T < T T > T
or T > T}
Yufei Yuan's T < T T < Ty T > Ty T > T T < Ty T > T
A 28wy T < Ty T < Ty T > Ty T > T T < T Ti > Tj
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