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Ranking method of additive consistent fuzzy judgment matrix
considering scale

LIU Weifeng, CHANG Juan, MENG Jintao, YANG Yong
(College of Science, Zhengzhou University of Aeronautics, Zhengzhou 450015, China)

Abstract It is found from the numerical example that the range of parameter in the ranking method of
additive consistent fuzzy judgment matrix in the related literatures is not appropriate, and by analyzing
the process of proof, the problem existed in the ranking method is due to indiscriminate scale. Hereby, it
is pointed out that the series of results in the related literatures are only suited to additive consistent fuzzy
judgment matrix in scale 0 ~ 1. Then, based on scale 0.1 ~ 0.9, the ranking method and results about
additive consistent fuzzy judgment matrix are reproved. Finally, generalized fuzzy scale is defined, and
the ranking method and results about additive consistent fuzzy judgment matrix with generalized fuzzy
scale are discussed, which realized the ranking methods and results in the related literatures unification in

forms.
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Bk [4] WEEA T AL —BE RS A RO B0 — 3k, FHhe T B — St BORT IR M5, S AT
R P AR I AE BB T IR IR, SR [5, 6] BFSE T AREFREE T AOBOM RIS o, SR T A8 A
BRI A T A A HE P i Sk (7] AR 17 I8 — e M A A T A s TR 8 [ O o e U e iy 5 1
P, T HE BT T 2205 K 2 1817 7 S B H A N — SO I T AR R 5 25 /R R R EL B R A L 2 ]
BIRR, Bl ri; = a(w; —w;) + 0.5, A 0 < o < 0.5, FXF AT T M A0 EAIERT; SCk [8) Ml KAl
BERLZG T B — BB AR M — PR R A, BIET o WBEIEEN o« > 0.5(n — 1); 3CHK (9]
e th Sk (8] HHER 2 GE AT N — BB AR R, AIaE G SCk (6], 25 Hh T — PR R A
HeFp k. SOk [4-9] BIBFFRGRX Tk R 5t BB FIBT R Ke M HE 7 vk A B 3R 3 SR R A

B2, SCHR [7-9] PR HIWTHE MR HEF 770k I A DGR BT, FHBCA TG X AR BE T8, T2 B4
HOBFFREEBRIN R 0 ~ 1 ARBE, (HAHSCTZG A BIRTRIBTRE R & 06 F 0.1 ~ 0.9 FREERY. 55 b, BORTHIETRE
MEATHET 71k B AR A1 SRR TN v 4. SR, B 5edE s — MRS Ui A Sk (8, 9] HH S
{ETE AR, HoMT T B IR R R AE T8 XA AR EE. AR5, XTSCHk [7-9] AR S e T E T
B, 45 0.1 ~ 0.9 AREET RN —SBOEBO RIS MEHET e . BUE, T T BRI, 4
H T SCBDRARR BE 9 I — SO AR T K 0 HE 7 00 B A G S8, 45 0 ~ 1 ARBEFRT 0.1 ~ 0.9 FREE
T RIHEF TR SRS e O HAR, ATTEASSCER [7-9] HrR A RIARSC 1R S BB X g —.

2 BEAMES

EX 1 BRI R = (rij)nn, #7 0 <1y < 1, WBRAFE R EAOBIA

EX 2W BEE R=(rij)nn ABUIRERE, 25 rij+rji=1,4,0 = 1,2, -, n, WBRELHE R A HIHH

EMX 31 BEERE R = (rij)nn FBRNHIBIEERE, 25 rij = ra — rjn + 05,4, 5,k = 1,2, - n, MFRHEH R
T IR — AR R .

EX AP w = (wi,wa, -, w,) T REBIHIBTERE R WHEFE, WRMEE k=120, A
Tik > Tiky B4 w; > wi, FHFEBIFEFR rie = rjk, k= 1,2, ,n BOLAE, B w; = w;, MFHRHEME R HETF
TR P RFHY.

FEX 5 RERIHIBIENE R = (rij)an, & rij > 0.5, WATAER k= 1,2,---,n, B rip > mjr; &
ri; = 0.5, MXFFAERE E=1,2,--,n, B ra > rje, BE rie < rje, WA R #FHZIERY.

3 [aRESHR
0.5 09 0.7
Bl 18 % R = (0.1 0.5 0.3) N 3 B InZ— SR TR .
0.3 0.7 0.5
SCHR [8] AEHE 4.1 M T S8 o WEBUEN o > $(n — 1), HIEZHIFHEIASE o < 3(n— 1) B, AHE
ERCE B HE Sk
BT 0= 3, Wl o > 1, Bl o RRE/DT 1, HEY o = 0.8 < 1 B, ATLAHHEHAE M1,
wi = 15, wy = 15, wy = 75 HHIVEHISCER [8, 9] PHEF AR BE o WBUETE R RIES.
THESTSCHR [8] ERE 4.1 BIEM T, B o > 5(n— 1) BIRE, AN o BIEFBUETEHE. STk 8] iE
Wl a> g(n—1) BEdRET:
ZIRE] w; WAERE, ARSI S(E Y v —2) > L Bla> 2 =30 rae. BT R ARSI
B, 805 <Y rie <n—05, TR a>max{% - Y, rat=2-05=21
M ETEE AT LU B, SCER [8] 7EHES: o RYBUETSEIN, 51H TiZoCiRA 513 2.1, s BRI F)
WIHRE R = (rij)nn RH 0~ 1LAREE, T 0.5 < Y p_) rin <n— 0.5, BEMAETE o > 251 HE, ZfHH
BRI EAMFIBTERE R = (rij)nn RAMIE 0.1 ~ 0.9 5885, 1M13E 0 ~ 1 #RBE. B, BATCR ZRIMTEE VX
A 01(n—1)4+05 <30 ri <0.9(n—1)+0.5, BIIFRISE o WEBUETE R o > max{% -3} ra} =
2-00.1(n—1)40.5] = 2(n—1).
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1 LT BT AT LS, BRIER R SR SR A9 B RORIE. {E30HE (8, 9] I BeafhRe s
FERS IS, TRRBABLBLHITER 0 ~ 1 FRRE, TS IS0 0 > 7L, BUHSCRR (8, 9] "PROHIXAH IR
KT 0~ RS, (BRG] 1 HEOBRIAINERER TR 0.1 ~ 0.9 BRI, MITHSEOES o > "5, P
SR TATR AR R AT, WA S IHIEBH o — 0.8 B, HEFARTATT M AL, P, RiEt
ARSI RHTARM I, AR M 1 B,

4 0.1 ~ 0.9 #RE IR —BU AR T I FERE I HE R 5 74

IARAEDLH, DU R RE R HE AR 0.1 ~ 0.9 BT B4 DI RE B,

EIE 1 % R = (rij)nn HERIFIBIERE, W 0.1(n—1)+05<> 7, rx <09(n—1)+0.5.

EIHE 2 B R = (rij)nn ABRIABTREME, U R B —Sr SO KBTS HALY, 775 n BrdEfid
—fbmE w = (wi,wa, -, wa)T PURIER o, #1718 Vi, j =1,2,--,n, B rij = a(w; —w;) +0.5.

MEBA (Feartk) 530k (8] 2 BE 2.3 JEHTAHN.

(DAEHE) 1 R IR — SRR IR, BUE o« > 2(n—1). w; BYVA—KIERA 5308k (8] L 2.3 H
AR, X BEALFUER w; MR

2w = % - % + % ZZ':l rik, B 0.1(n—1)40.5 < ZZ':l rik FIH, w; > % - % + %[O.l(n— 1)+0.5] =
220D Rz Hn— 1), M w, > A ED

EIE 3 REMIHIEIREE R = (ri)nn TOCRSHNEFHE R ri; = a(w; —w;) 4+ 0.5, NFEAEYS
SRE w; = % - i + ﬁzzzlm g

EE 4 B R = (rij)nn AR HIBTHERE, MIEAERTH w; = £+ — 5= + = 0 rae WL

E 5 7 R=(rij)nn ABRIBINEER, w = (wi,ws, -, wn)" AR/N_TRIEHE, BB THIELME
R ][] R

n n n
min z = 22[0.54—&(107; —wj) —7ri5)%, st qu =1lw;>0,1=1,2,---,n.
i=1 j=1 i=1
WL wi =2 — 5=+ 250 T

EBA 530k (8] R 3.3 A,

T 6 & R = (rij)nn HBRIFIBHERE, EHAEAH—UAERETTH wi= L — 55 + = >0 Tk 3T
B, MBH o AR o > 2(n—1).

WEBA WoCHef 3 AR R AT.

EIB 7 % R = (rij)nn AERIFIBIHER, HFHACEMEHLERLRZNX ri; = a(w; —w; +0.5), W R H1L
BN CRMNEZ 2558 o BRI, B -5 <w —w; < L.

WEBA B i = o(w; — w; 4 0.5) FIAL w; —wj = 2 (ri; —0.5), B w; — w; 5% o B H.

AT 0.1 <ry; <09, ATTA —0.4 <r;; —0.5 <04, B [r;; — 05| < 0.4. FEHEE o > 2(n—1), %
A |w; —w;| = L|r;; —0.5] < ﬁ x 0.4 =L

T 8 B A= (ai)nn AR, & ri =320 aij,i = 1,2, n, FHAEIIT RS rij = 5545 +
05,4, = 1,2,---,n, [FEINE BB FIBAERE: R = (rij)nn, WE R BICE ri; SHE w; BRRK
rij = a(w; —w; +0.5), RIGMEME w = (w1, wa, -+, w,)T P w; = L - Ty T 2a(7£_1) S iy i =
1,2, ,n, HFZH o > 2(n - 1).

WEBA S0k [9) A 1 ERIAHA.

5 JMAREE N AnE— B AR T RE R R HE R T A

TEHF 0~ 1 AREE, 0.1 ~ 0.9 FARELL K 0.1 ~ 0.9 JUPRBEIX = FBORIAR B AT, SRR T T4
AEZe H T SUBIIPRBE R RE L. SR, 4 R SCEOBI R T B AR BT A M HE P DT i AR DG 4, 3453k
[7-9] RISCHEET 0.1 ~ 0.9 FAFEERIAARLE RR A HAH.

ES 6 ] SUBIIARE RE S
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W 0.5 FRHILTRECITCRFIFELE, 05+ 06, i = 1,2, t FHRFFTRHLLTTREENWRE, I
H 0.5+ 0; Bk, RHRTCRW L ICREBWREBL; 05-0;,1=1,2,-- -t FHERFILERLLICER
EEWRE, 1H 05 -0 BUD, RUIF TR L CCHEAERWREBRLK, H 6, €(0,0.5],i=1,2,---,t A
0y <dp <-e - <6

BAR, I BRI E R 2t + 1 AMREE, B 05+46,€[0,1],i=1,2,---,t.

EIR 9 W) SCBRIbREE L AT IE R = (rij)nn BB FHETERT: 1) rij = 0.5; 2) 1y + 75 = 1.

AR, BT HRIVR LS HIBTAERE R = (rij)nn AR HIBIAERE.

FEL Ht=1,06 =058, ] UERIRERY 0 ~ 1 =45

Mt =46 =01,0,=0.2, 03 =0.3, 64 = 0.4 B, ] XERIFERIN 0.1 ~ 0.9 HFREE;

Wt =4, 6, =0.061, 6 = 0.175, d5 = 0.362, 6, = 0.4 Bf, [~ XEBIFREETH 0.1 ~ 0.9 JURRE.

2 W ERIRREE A 2t + 1 AMRBE(E 0.5, 0.5 464, 1 = 1,2, -t FRAEIREE, HARH FREDLR
F SIS A TR R . 25 IR E A 3 SCHR e SR A E [ B, TEAE B FIWTAE MR R R S 3 —
BRI IR, HansCik (6] AR TRERAAL riy = oy + 0.5, JUEE vy —AREIIEY 0.5, 0.5+ 4;,
i=1,2,---,t, fH rij € [0.5 = 6;,0.5 4 6], AMWRATRGIFR ri; AIFEARERTIRERE.

AT TR, BOPFERERERKE 0.5+ 0 fH/IME 0.5 — 6, 3H[CH Mo, mo. RIG, TET XA
PREET, 45 BB FIBT A e HE R IR OGS 1

EI 10 % R = (rij)nn AEMIAIBEERE, W mo(n — 1)+ 0.5 <30 rie < Mo(n— 1) +0.5.

EH 11 ¥ R = (rij)nn NERIHIBRHERE, W R A INAI—SCHBOR FIWRE R 24 HA Y, F27E n BraE RIS
—fkiE w = (w1, ws, -, w,)T PARIER o, 15 Vi, j = 1,2, ,n, B rij = a(w; —w;) + 0.5.

EBA (FE4rE) Lﬁﬁcr'fik (8] ;EFE 2.3 JEHIAHE.

(WEE) 5 R I —BE BRI I, BOE o > (0.5 —mo)(n —1). w; MIH—LIEET 5 3CH (8] &
P 2.3 ], X EAVFAEN wi RS

B wi = ¢~ 55 T e Sone Tiks B mo(n—1)+0.5 < 370 i AR wi > 5 — 55 + 5o [mo(n—1)+0.5] =

- n

2a+(2mo—1)(n—1) R%D a > (O 5_ mo)(n_ 1) l)—‘”J w; > 2(0.5—mg)(n—1)+(2mo—1)(n— 1) O

2na 2na
EHE 12 BWEMIHIWTERE R = (rij)nn FIRRGHBEFH L RREA rij = a(w; —w)) + 0.5, WHATEL
ﬁkmwv—;__‘i‘mzz 1T1kQAII:H

I:F_EE 13 W R= (Tu)n’n jﬂbﬂﬁéﬁ(@ﬁ*@ﬂ@?ﬁ% D"J/E\:)FXETEE w; = Z %24 + o Zk 1 Tik TI‘%:
FLI 1B

n
min z—2205+a wy) —ri]”, s Y wi=1lw; >0,i=1,2,--n.

i=1 j=1 i=1
WLE w; = ; __+EZZ 1 Tik-

MEBA 53k (8] e B 3.3 AHH].

T 15 & R = (rij)nn AERIFIWTHER, ZHIEQH—UAEMETTH wi = + — 55 + 75 >0 Tik
HH, WS o R o > (0.5 —me)(n — 1)

A AACEMIERAETTH, wi = & — 55 + g pey ik > 0, B S5 s i — 5) > o, A

> 2 N ik BT R = (rij)nn ABBIFIBIERE, 806 mo(n —1) 4+ 0.5 < 30 rak < Mo(n — 1) +0.5,

TRHE a>max{% -3 ra} =% —[mo(n—1)+0.5] = (0.5 — mg)n + (mo — 0.5) = (0.5 — mg)(n — 1).

TEIE 16 W R = (1ij)nn HERIFIBTERE, %ﬁﬂiﬁ%ﬁﬁﬁ?é%ﬁ rij = a(w; —w; +0.5), W R AL
BRI CRAONEZ 2588 o B, B ——5 <wi —w; < 5.

B W 7 = a(w; — w; +0.5) ATH, w; — w; = (r” 0.5), B w; — w; 528 o B H.

BT mo < ri; < Mo, NTTA mo — 0.5 < 7y — 0.5 < My — 0.5, FEBE] mo + My =1, WFH mo— 0.5 <
rij — 0.5 < 0.5 —mo, BJ |ri; — 0.5] < 0.5 —mo. FBFHER o > (0.5 —mo)(n — 1), 8EH v, —w;| =
Lir; —05] < x (0.5 —mg) = L.

n

1
(0.5—mg)(n—1)
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EIB 17 W A = (aij)nn WERIFIBTEERE, & r, = E?Zl aij, i =1,2,-- n, HYEUW AR r;j = %4—
0.5,4,j = 1,2,---,n, BRI —ZERBIHIBELE R = (rij)nn, WH R TR 7y SE v BIRERX
rij = a(w; —w;+0.5), RIFHBEIE w = (w1, w2, -, wa)" WR wi = 5 — mhy + 30D ket Gk § =
1,2, -,n, HFASE o > (0.5 — mo)(n — 1).

MEBA 530k (9] A RE 1 IERARTE.

E 3 Y4 mo, Mo 435 0, 11 0.1, 0.9, BIESIFIBIEERES B8 0 ~ 1 AREERT 0.1 ~ 0.9 FREERY, &2 10
~ EH 1T SRR A SCER (8, 9] AFAESCLIR ISR 1~8.

NHEVHE) SCBIREE T HERE e B

EE 18 B A = (aij)nn FHBBIHIBTHE, Mf@ﬂ“?f'ﬂ%%ﬁ%@?ﬁf?% , Herfr

1 1
n _1);%]@,2':1,27-.-771,0&2(0.5—m0)(n_1).

YT 4a(n — 1) + 2a(n

WA B w = (w1, wa, -, wy) EFRIFIHIE A = (ai;)nn BHEF ISR, WIHE

3

1 n 1 n
w; = —

1 1 n
n da(n—1) + 20(n — 1) ;“ikvwﬂ' Tn dan-1) + 2a(n—1) ;aﬂv
EXTVE=1,2,---,n, B aw > aji, WE w;, w; BFREXTH w;, > w;. XUPEERX ar = ajk
(k=1,2,---,n) JBLIF, BIRE wi = w;. FIL, HUFEEERFE TIRFH.
R 10 BUSIHISAIRE A — ()00 SIFHEED, B35 ay > 0.5, I w > wy: % ayy = 0.5, Nk
w; > wj, BH w; < w;.

6 4B

R ARSIV T, BRI RN R R BRI BRI HE T A XSS BUETE A F R KM, &
J&, THE T 0.1 ~ 0.9 FREE T I — SRR ISR FE R HE i AR A . BE, GRE MR 0~ 1 /I
0.1 ~ 0.9 FREEM LSRRI, & T ) XEIAREE, FEFFE T SCBIRINR BE T BRI Bkl B i HE 7 i R AE
XKWL, BT SR [7-9] HHET EAER G R LS — SCHRRFRE RIS T OAEARE TRy inzl
— BB R R HE T 71, T R R R T AR I M e e LR R 7 k.
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