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Abstract

Intuitionistic fuzzy soft sets characterize objects from the perspective of parameterization and
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degree, which can describe objects more comprehensively. The normalization operation of intui-
tionistic fuzzy soft sets is an important means to reduce the complexity of the computation in the
process of application while maintaining the expression ability of intuitionistic fuzzy soft sets. In
this paper, an improved model of normalization operation of intuitionistic fuzzy soft sets is pro-
posed. Firstly, the hesitation degree is redistributed to membership function and non-membership
function according to the preference of decision maker, making the sum of membership value and
non-membership value is 1, and a new normalization operation is obtained. Secondly, some ele-
mental properties of this new necessity operation are discussed. Finally, a practical example is used
to verify the rationality and effectiveness of the fuzzy decision-making method based on the nor-
malization operation of intuitionistic fuzzy soft sets.
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A BRI IR RS RIS, b SR AR R BIa . BeAh, ARSCIES T . SACHT R
[ REAH O H A 5 CAESE — e e B =W RE T B BOBI R L R IE RS T R BB, B2 BT
IEMACSE T IR IR T IOTE . AEZEDUATIOEE — b, FIRTROR R A DR 5, X AN R A IE
WA 3T T ERE . FESR oy rh, ARB AN T SR G, B ETR AR PSR T T
AR &G, BIMAE TR,
2. MEAIR

FEFE T RINE S, BATH U Fomigddl, x & U EoTR, E RS A4S, A B2E L
MTEEE.

SEX 1[2] — A5 (FA)FCh U BB, Horh F 2 LT RIS F:A—> P(U) .

KR PU) & U B AEREARMES, U R MOEESR T EFIRIE U LBl
EREVBAINE SR

SEIL 2 [3] —ANFX(F,A) B U LR ESEBI B, Jorh FR5E U RIS FA— IF(U) .

PR b WU B A BB R G R IR U E 1 B AR SR A A S B AR . RATTAR IFSS (V)
PSRU I s SENERR Y ik SN IR S

X3 [3] AT U LIFAEHHAE (F, A) 71 (G,B), 5 (F, A) £ (G,B) Li— A L3RI T
%, iH(F A)c(G,B), WA AcB, HXFvacA, vxeU, fPfE:
1) fulf(a)(x)g'ué(a)(x);
2) Ve (¥) 24, (%)
REX4[3] WHLU MBS (F, A) MAMERR (FLA) ik OB (FLA) = (FS —a), Jerh
FC:-A—IF(U), BlvaeA, xeU:
1) ﬂF‘c(a)(X):Vﬁ(ﬁa)(X);
2) V’F‘é(a)(x):/‘ﬁ(ﬁa)(x) °
REX 5 (3] WL U LI ESEROBIEE (F,A) AR EF R (FLA) S B SO (FTLA), S
F'F:A>IF(U), BlvaeA, xeU:

1 ﬂ,?r(a)(x)zvlf(a)(x);

2) V';(a)(x)=/llf(a)(x)o

X6 [3] iR U HIPIA ELUCRIIEE (B A) F1(G,B), “(F,A) HL(G,B)” %5 (F,A)A(G.B),
N (F,A)A(G,B)=(H,AxB), Hi1v(ab)e AxB, xeU :

D) ta) (%) = Min{ a1 (X), 15 ()] :

2) Viany (0 =max (v ) (X).ve (X))

T (3] iU ERIPIA BRI (B, A)F1(G,B), «(F,A)5k(G,B) " #750(F,A)v(G,B),
XA (F,A)v(G.B)=(H,AxB), i v(ab)eAxB, xeU :

D) ta) (X) = Max{ g (). i) (X))

2) Viagay () =min{ve (x),vg) (X)) -

TR ICA, AT HERBECBBEE (FA), BRATEEABEMESE E KRE AB(ABCE) M T
g cA, MARBEIHMET F(e), #ecE-A, HMARBEKF(6)=0, BAMEBLIE(F,E).
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%iﬁl[l?] B(F.E). (G.E)R U LM ESEEMESE, Bt

D ((FE)n(E8)) =(F ) (G =(Fr)n(cne):

2 ((FE)(G.E) ~(FE) u(G.E) =(F E](c" )

Maji 7E32 H ELSEMBAE 2 5, A TR ZARR 5L, DR ELBRTUSLMERT, R E, AR
WM.

SEL 7 [16] B(F,E) 2 U LIESERIBIEEE, ATFRo(F,E) R EEBMEE (F,E) L EMIE
¥ E#ﬂo(lf,E):{(x,,uﬁ(e)(x),l—,uﬁ(e)(x))|XGU,eeE}o

JKHL g () AR X KT IR e HOFIRR B, FRUTTWSFE>IF(U).

%xan¢qFEpEuﬁmﬁ SIS, BATRR O(F, E) & ESE B HE (F E) LR ATREbESE

T, Hp <>(F, E):{(x,l—vﬁ(e)(x),vﬁ(e)(x))| xeU,ee E} .

EREWIRE LB ERLESR

MR _EIRE SC 7 552 38, W] LA B AR P (0 AR A P SR R R A3 AR S5 s pR AL
XFEEL GBI R AL B A B SR, (ER K IR AL R T I B R A EL A S b IR . AE B
AT, N RINEZE IR L, A TR 17 TSR, AN SCRF IR A 2 DL AL AL AR
RIEREUE, FIFERERE, ALIRBREER MW T RS, A Bt REREA AL BLEAE AR 3 R i
TRBATH LA AT B BRI AL, R — DS ORI BIL R T . 45 AP,
Xt IE RIS SR AR LT 2 A E -

1) WOE M IEMALIZ G H] T B O 4 .

2) REPRFFIMNERERAE IE RIS SR I —2hk .

3) Wi ELSLMRI BRI L (F E) < (G,E), IERMMLZ EIhil %KMK R,

N T R DIERAC ST AEAE R R AR, ASOREN Maji 32 H (0 IERUL SR BEAT a0 R 4
31 - ERMUBFRABEMITEHEN

X9 BEHRU = {00, %, ) BEIEE={e,6,6,} o (F.E)E U ER— A FsHB 5Lk,
ae[01], TN (F,E) & ESHMEIE (F E) Lo -ERAL, iifE

N(If,E):{<xj,,u§(ei)(xj),1/L“(ei)(xj)>|xj eU,g eE}.
Holt g1l (%) =ty (%) F@me) (%) Vi) (%) = Ve (%) + (L=@) e (X, ) » FR @ FIRTREE B dF 24 -
TR BB BR 052 3, W (FLE) LifERe cE, x eV, ac[0l], &
Hegey (%) + ey (%) ST Ve (%)) + 7 (%)) <1
ﬂﬁ(ei)(xj)+0‘”ﬁ(ei)(xj)51; vF-(ei)(xj)+(1—a)7zﬁ(ei)(xj)sl,
%IVA/JL“ )(x-)gl, vFN(ei)(x.)sl, Hyﬁ‘ (x<)+vN( )(x.)slc itk ik sE A TR .
élae( }HT PRFITL T R T3, 8 T 11 S IR R AR ae[ jat ok

ZI
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i, N(FE)hoSmm s @M BinAEn 1, (F.E) L -IEALICHS B — MR, T
RN N(FE)={u. (x)Ix €U.e E}.

X BB E L IE R : © X 7T ST a=1 o - IEMILRIZER; © X 8 X4 T
o =0 o -IEMALI AR PR sudE 5 ) IERLE 72 Maji IRIMIE TRIHE, H Maji I E 2
o - IEFRALSE SO o At S 5 1oL o

X BT o [ HUELAO L R B

1) EERARMBI SRS, BB o - IERGE) o (68 PRI E 77

i) B EREERESE, TGREBEVHPRAE, @ {E R E 7T RO T B SO AR R AT TR
R Sl

il) A RS R, BOE A T PSR R (KR, @ AT R E o (. FLACR L,
WA o AT — N EIRMESE, FIRESPERED EE?"%% ES&t! EI’J %, R
rbrdEh RIR TR T RmE N EREA T « -

PR TR SO 1, B R e JTE AR 3 B .

2) IERbIZ ERAE AR B ORI AR B, U E e B R S R A — AR kR, FLRA Rk
WA, A AT — MG E R S5 B DUE RIS B2 E T B BRI S 1

3) XTI E VAN AMER BB, BT ERMREZ MR, BHEE 3, REER
SRR R B R EEA R, AU IR E i S NZ B “47 , Bl o +a, =1, DUCRERIEIE
JE D i — B o

Bl 1 B% M NHIEZS B 55 i, e EEREA R —38h 5 &5, M U $F 54 0%, id
AU ={X, %, X3 Xy, X} o Forb, BEFRUEMEN SR BRI ORI o COKIBRT L “fE
BHE” o BRI NTIIME, WA E={e.e,.6,6,,6.6) - WA={e,e, e} & M /INHLESCOHEMEE
o TAVHESCHBECRE (F, A) R RIIES 5 T M /MHEITR S /7.

F(e)={x/(0.6,0.4),x,/(0.7,0.2),%,/(0.5,0.4),x,/(0.6,0.3), % /(0.8,0.1)};
F(e,)={%/(0.7,0.2),x,/(0.8,0.1),%,/(0.7,0.2),x,/(0.8,0.1), %, /(10)};

F(e;)={x/(0.8,0.1),x,/(0.6,0),x,/(0.6,0.2),%,/(0.2,0.4), % /(0.3,0.5)}.

MAZIAEBA ] LS I T S BB, R Z AR S MNP REE, AR TE i 50E
a=01F, HHEIFEWT:

y;m(@):yﬂm(&)+aﬂﬁm(@):06+01x@—06—04):06
ygm(@):yﬂm(@)+aﬂﬁm(@):07+01xa—07—02):071
,ug(el) (%)= He(e,) (%3)+ AT (o) (%)=05+0.1x(1-0.5-0.4) =051

e TR, BRI E ORI (F, A) IERULIZ 5L R4 2R
F" (e,) ={x,/(0.60,0.40),x,/(0.71,0.29),x, /(0.51,0.49), x, /(0.61,0.39), x, /(0.81,0.19

|5
¥

F" (e,) ={x/(0.81,0.19),x, /(0.64,0.36),x,/(0.62,0.38), X, /(0.24,0.76), x, /(0.32,0.68)}

)
)

F" (e,) ={x/(0.71,0.29),x,/(0.81,0.19), %, /(0.71,0.29), X, /(0.81,0.19), X; /(1.00,0.00
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32. e EMUETFHIMR

SEE 2 YN (FE) 2 U LINESERBBIEAE (FE) IENL, WA

1) N[ (F,E)]_N(F,E),

2) [N(ﬁ,E)]er[(ﬁ,E)'}

HER: ELL TR, AT ITERE, Ha RERSNE ¢ -

18 (FLE) = (e (0). Ve (X)) B VCIERULR HIZ5 B N (FLE) = el () 2 HAR AL L T
E’\J‘Tifﬂiﬁvﬁ‘(e) (x) :1_ﬂ§( )(X) Ne) (x)

25 KIEAMLIR 958 NN (FLE) ] = il (x) 0 T

0.

/ur\’\l‘F(e)(X):'uFN(e)(X)+a7[F(e)(X):'ulf(ei)(XJ)+a7rﬁ(ei)(xj):ﬂFN(e)(x)'
T AN KA S 0T IS £ 552 TR B Bk 25, EHN[ (F,E)JzN(If,E)o
i2(FLE) 0 N[ (FLE) | MU RTITHOW ), ORI RIS EIR -0, TRV

EN |:(|f, E>ri| =Vew, (x)+(l—a)7rF~(e) (x) o BB—IRKIERLEHISE RN

SEB3 YN (F,E),N(G,E) M2 U LIPS B ESE (FE) , (G,E) MIEMUL, H (F,E) < (G,E),
PRI iF ZHH R o B,
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it (H,E)=(F.E)u(G,E), (I.E)=(F,E)n(G,E), ¥ L5k B M B 4 A IR HE 5 3L, 5 19
(HE)z(E) (I~E):~(|5,E), 2, [(F.E)(G.E)]=N(H,E)=N(G.E),
N[(F,E)m(G,E)]:NfI,E :N(F E

4, Eﬁﬁ#ﬂiﬁ%%ﬁﬂﬂﬁ%&#ﬁ#ﬂ&%ﬂw’]f R

ARSNGB SO R IR IS AR PSR I R AT 1 7 . BRATANES 2 TR LR S|, |
WA AL IEMAIE B 2 Jo 3 B — MR ER, ORI 4 AR IR AR LU B3 6 B T oM B B B I B2,
Hamming #E 2. Euclidean #E 225 K15 . 1H W KRN S5 B EGHAT IR 115, RSB T
BSHMEERAF BB A AL . BB R AR T @ a4, OA'E R 2 S8 B
SRR AN T TH IS B . B MR T 07 i 5 T R A IO AR AU B . T S R AR 25 11 A
AEERE AR o IX 675 VR P R AT 2% AR A SRR O o () U AR

BRI A B DL B A AE 25 (R SR AR P ) 22 57 R B T AT T 3 (145 B B R B H 45 M 1 5 4
fi —feok Y, BB BE R T RS ELZNERCRBEMIAERJE ), 762 2 77 AR R A7

KR, gl BATT LUK BB AT IERMLIE H 2 5, BRI R RO, SRR A
SR R, AR AE DR B L RSO B 2015 B RIS AR AL T SR R B

4.1 BHIERE. EREMERKENE

HAE, SCER[LL1RER 7 LR B A A R 2 SR O R Z A AL BE T3, 3 LR
SEX10[11] ¥ (F,E) . (G,E)/E U LM M. fT1<i<mi<j<n(i,jeN’), #HEDLE
j:*/l\,uF(ei)(xj);tOEJz,uG(ei)(Xj);t0EETL, I — Z BN F AT BLE LT

SI(F,G)=EQQX[TVT]Z:
“[F(e)ac(e)]

» | F(e)+G(&)
il
T smaFE) 66 |
S, (F.G) = max [F(ﬁfﬂz

ax[F(e,),G(ei)]
SA(F'G): Zr@@z
ZL[F e)AG ei)J

Hr:
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F(—eijvG(—eij:('uF(ei)(xl)/\luG(ei)(Xl)’luF(ei)(XZ)/\luG(ei)(XZ)"“"UF(ei)(Xm)/\lue(ei)(xm))'

BIA e (%) =0 FFH pg,(x)=0, X FFAMLI<i<nl<j<m(ijeN")#iL, B4
S,(F.G)=1(q=1234).

SCHR[LL] e LR R BRI L3R AT 1 BB, FLrAn B8 4 AN ARAUL: B2 R OV BT iR, ALk, 3RATIE T AR 91
TGRS 4 MELIVEEE &

N T SCHR[14] 8 B B RO R AR _E BB TR X

X 11 [14] B (F.E). (GE)& U LM EEBmEE, W (F.E) 5 (G E)MAIEIL N
Sies (F.G) s 5 XUA:
Zi[”ﬁ(en M) V@) 'Ve‘<ei>} _
Zi[“é@i) v Hla) Vo) VVé(eiJ

EX 12 [14] HSHEN E={e.e, e}, wEMte MHE, HilZwe[01], Y w=0,
L<i<n. XF U LR ESBBEIE (F E) . (G,E), eI kUi 54t T

Wiksss ('f,é) = ZHWi ['uﬁ(e‘) Ho(e) Ve .VG(EI)J/Z:]1V\’| .

zinﬂ[“é(ei) V (o) Ve Vé(en}
42. FRUEFHEENEEEREERTHYERIZERN

SCHR[14] R 26t 7 S MR S (O RE UL 6 8 ) B 0 P R DB R 22 (A v, 9 T 3] o -
ERLE T I0ES, TATEE 3 A ESCBBEE (F.E), (GE), (H.E) L7 IERUIZEE, FIFIHOMER
SRR A SRS AT 2 DRI B R I 2 B I A 2%

T RS B S B AR A BE 777 M, B34 n AN ELSEBIMIBE, O, (i j=1--n. Hiz])
SRS | NEBMEE S | ARG, S(0,) FRAE O, A,  S(0,) %R
S(0, ) LA, SLIE ATt R [14140 B SN

Sirsss (If G) =

PM =S On + L ; S Or‘( >S5 Oij ;
( ) Z:ll,(r,t)¢(i,j)zrjlzi+1(l_S(O)ij) ( ( ) ( ))
E, =5(0,)+ - )(s«%)zs(qﬂy

Z?gll,(r,t)¢(i,j)zr;:i+l(s(Ol’t)_S(o)ij
BI3 WU ={x, %%}, E={e,e,6}. %E3 I AMHMEE(F.E), (GE), (HE), JHMH
BRI T -
(0.6,0.2) (0.4, 05) (08,0.1) (0.5,0.3) (0.7,0.0) (0.6,0.3)
o] oo i 2 2

| (05,03) (0.7,0.1) (0.6,03) [;(G,E)=|(0.6,0.2) (0.4,00) (0.50.1);
(0.8,02) (0.6,0.0) (09,0.0 (0.9,00) (0.5,0.1) (038,0.0)
(
(

)
0.4,0.4) (0.6,0.2) (0.5,0.1)
0.3,0.2) (0.7,0.1) (0.504)].

( [(02,0.0) (0.5,0.0) (0.1,0.8)

ST (F,G),(F H), (G H) FIARRUE . AT 4 #r A, o #2 0.0 2B, M0 HeE) 1 3t 11 4
B, HaicNa, =00 =0La, =02, =1, FEXEANTWE o WAFMET, o-FEHLE TR,
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BEREAH R AU TS A, TR o S RIEEUM, (1=0,1,-++,10)

N RPN R bR R T B IEMAIZ AR Py, RAETE o -IEFAL S, BB AR AR LS T 5

A M, FIPERERIL, E,, RIRHEAM, 7 AERIRE .

Table 1. The similarity between (F,E), (G,E), (H,E) and the value of B, ,E,, with different « -normalization
F 1 EMUE(F.E). (GE)\ (H,E)BERAZEMBINERARE o TH P, E, BIE

CZO al aZ a3 a4 aS a6 a? aS a9 alO
(F,G) 0.786 0.795 0.803 0.812 0.816 0.818 0.819 0.821 0.818 0.811 0.804
(F, H ) 0.555 0.594 0.630 0.701 0.698 0.729 0.748 0.764 0.778 0.789 0.798
H ,G) 0.549 0.595 0.638 0.702 0.708 0.735 0.759 0.781 0.795 0.804 0.811
Pu 1.902 2.027 2.169 2.487 2.500 2.685 2.849 3.017 3.160 3.267 3.360
Ey 2.919 3.286 3.752 5.356 5.259 6.672 8.429 11.129 16.670 34.850 54.248
60.00 4.00
50.00 L 350
3.00
40.00 250
30.00 2.00
20.00 1.50
1.00
10.00 0.50
0.00 0.00
o0 al a2 o3 od o5 a6 o7 o8 o9 alO
=@—EM PM
Figure 1. The similarity change trend of (F,G),(F,H),(G,H) under different « -normalization
1. AE o -ERLT (F,G).(F,H),(G,H)BIHEEIETL
0.90
0.85
® ® g =‘A—_
0.80 M
0.75
0.70
0.65
0.60 ¥
055 p
0.50
o0 ol o2 o3 od oS b o7 o8 o9 al0
w==(F,G) ==@=(F,H) (G,H)
Figure 2. The change trend of B, and E,, of M under different o -normalization
B 2. AE o - EMETHEINETERSEN P, E, THHESE
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AR 1 PR, WE L BATATDE . AN o -IEE PR M TR =&
a AT ALK, X —Z B 1R E & . 2 a, =00, RIFIA] Maji IERUALEEAT TH AT,
B TERERIALE, IRERUDN: Hayy =10, RIFIF Maji AT REVES 7 REAT TSN, ARk e R AL
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Table 2. Data sets of patients and typical models
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Table 3. The similarity calculation results of two different modes
2 3. MM AEHRXIRME T E AR
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Skss 081 047 039 040 042 051 073 073 045 093 080 047 051 048 046

ARV o AEDGS N2 AR A RE T 576 15 A2 A [ AROARALLBE R, I8 3RATT AT DU A SC[14] 45 i AR 8
FERRI FE R T R TR, e R 40 X H M, (i =1,---,10) 248 SCHR[14]h B S BOM R B H
PSR TT%, e —SINGRAERT I SEI Y, o BN RIRIRZE RS, XA T
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Table 4. Comparison of the errors between the similarity calculation method based on intuitionistic fuzzy soft sets in [14] and
the similarity calculation method after a-normalization
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