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Three-way decision of intuitionistic fuzzy information systems based on
the weighted information entropy

LI Xiao-nan*t, ZHAO Lu*, YI Hmmg—jian2

(1. School of Mathematics and Statistics, Xidian University, Xi’an 710126, China; 2. School of Information Science
and Technology, Northwest University, Xi’an 710127, China)

Abstract: This paper discusses three-way decision problems on intuitionistic fuzzy information systems. Firstly, a
similarity degree function is defined, which is composed of the fuzzy factor, the mean factor and the probability factor,
and then a three-way decision model on intuitionistic fuzzy information systems is established, and it is pointed out that
the model theoretically unifies all kinds of two-universe models. Secondly, considering the different evaluation values
of objects in the universe, this paper proposes a partition measure based on evaluation values: the weighted information
entropy, and it is proved that the finer the partition is, the greater the weighted information entropy is. Finally, based on
the property of the weighted information entropy, a reasonable explanation of the optimal tri-partition is given, and a new
thresholds solution method is proposed.
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i=1 j=1 i=1 j=1 G, 2 {S(f(z:), )i =1,2,...,|U} = {li,lo,...,
! I b, HHH L <l <o <l
Zpi ~ b +sz qu ~ 4ij) step3: W m =i (i=1,2),Wa =1;, 8 = 0,#4
T step 5;
+ZP1 ({Pi1, Pi2s -, Pim, })- step4: W m > 2,01]i*, j* = argmax W;;,a =

ER @J Ew({ley 525 P, }) 72 Qs IR 23
{Pi1, P2, ..., Pim, } BUINBLAS B, 80 EL(Q) <
E,(P)or. O

JES  HE B2 TR, K Sy A, AL S R
j( FIRLTE SR AR T AHLRE SR L AR, AR (R

3) RS, R UR B R TBORS BR. DR IR AE — R RN IR R,
EERSS TR FNIF PSP SERURIE
32 ETmMIERMBRREK RS &

AN B P SEBRAE A e e =Rl o3 77 .
BT, FAHURE B B R R U B A — AN o3
e R IXCTA] [0, 1] b B0 H R, o RITRR 5 A ALLRE eR B
SR HE R G R L 3K B A D R AT DA 12
U BE47 =875, B 93 J9 18k SO S =86 7). A
[ 1) 8 2= 5 3OS [R] i =Rl 43, 75 2 FH AU 2405
W45 2B =Rl o BEAT 25, AT 3 — A A =Xl
3. AR E B 2 SR S0 (B B KA =Xl 7

N TAETRUA, N A W IR I AE B, /I
W 2 B, (R). Wi = max{W;;|0 < j < i}, Hrh
Wi Bl = a;n B = B BN =R15 AL

ij j<i—1
L B =1,

step 5: TR POS?(€), NEG(£), BNDj (£);

step 6: i[9 o, B, POS™(£), NEG(£), BNDG (£).
33 f5l F

I T AR ST 7 V0T SR A A - iR A T
THER 73 A, W S I 25 R IR 5 AN & Ak ks &
W ay, FUEAF ag, & J5 MU as, B 5 /) ay, FERL B
as, RBH 8 B xy ~ we WL FILEFE. RIREK
TRX8EFPME R — D EREHIE B RS XL
ERYE T KA 70 WS HL P IR S Ae - A
B f(zs,a1) = (0.5,0.4) Fx 50 % KPR L 5
AR 2SR I A B 2, 40 %0 19 & N N A & HL 1M

10 % (0% KB 1F VP Al R — > S AR Sk
— G 2, A BT i e 0 S R SR A AT A B

B 4E R K ow, B ¢ {(0.8,0.1),(0.9,0), (0.7,0.2),
(0.7,0.1),(0.6,0.2) }. 1E N — 4 2 B4 B, B 45 bl
AR VAR e 2 A W 2

RGBT ISR 1, B Se v ST R RO € A
ARES (f (2), ), WA 4.

®3 HREMERRS
U\AT a1 as as aq as
z1 (0.3,0.6) (0.2,0.6) (0.4,0.5) (0.1,0.8) (0.3,0.6)
T2 (0.1,0.2) (0.2,0.6) (0.4,0.3) (0.3,0.6) (0.3,0.5)
x3 (0.5,0.3) (0.6,0.2) (0.4,0.5) (0.6,0.2) (0.7,0.1)
x4 (0.2,0.7) (0.3,0.5) (0.4,0.5) (0.3,0.6) (0.1,0.8)
o5 (0.5,0.4) (0.6,0.3) (0.7,0.2) (0.6,0.3) (0.7,0.2)
z6 (0.6,0.3) (0.9,0.1) (0.8,0.1) (0.7,0.2) (0.7,0.1)
x7 (0.1,0.2) (0.3,0.2) (0.2,0.4) (0.4,0.5) (0.3,0.5)
xg (0.1,0.3) (0.2,0.5) (0.3,0.3) (0.4,0.6) (0.3,0.5)
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x4 BEUERE

1

0.3252

2

0.2655

x3

S(f(x),€) 04732

T4

0.3252

Ts5

0.5585

Z6

0.6942

x7

0.2390

xs

0.2655

RAEL K, — A2 REE— G2 (Blank 4
T we); 75— 5T, WA BETC AR IE 423K 4 B HFFr 4
17, PR 2 PR BT IS S 1) =S o 37
AR DB — R o s 5, BIEXS S8 70 N 3 #R 7):
IR L EHEF 1), WP 55 AN BEHERE 1), TR 552 TE 1
SE ) (BE IR TR ARGE A IS R TR 40055
Fif = R4 B INBUE B B (R)(WLER S). B4R, RS

R BINBUE B E,(R) = 0.6540, 1 LI i Xt B
IBME N o = 0.5585F1 3 = 0.265 5, Fr it B2 =%l
5 HNPOSY(&) = {zg, 25}, NEGs(E) = {x2, 75,27}
MBNDG (&) = {x1, x5, 24 J(HFRS). BRI, w6 M5 N
AR T M2 W 2o g My ANAERE, BT 2
W 2y xg My, Ta LHINIME B A REAE tH tR S Bl 4E
IRYLUR.

x5 EMEM=XI5
a POS“(§) B NEGg(€) Eu(R)
0.558 5 {w5,x37x1,w4,w2,x8,1’7} 0.3439
0.473 2 {$’3,Jﬁ1,$4,.’1’2,$8,$7} 0.5576
0.694 2 {iEG} 0.3252 {11,14,1'2,18,17} 0.6400
0.2655 {x2, z5, 27} 0.6056
0.2390 {z7} 0.450 8
0.473 2 {$3,$17m4,l‘2,$8,l7} 0.4793
0.3252 {11,14,1'2,18,17} 0.6150
0.5585 {xe,xs} 0.2655 {xg,mg,x7}
0.2390 {z7} 0.559 1
0.3252 {$1,$4,12,wg,$7} 0.4953
0.4732 {z¢, x5, 23} 0.2655 {2, x5, 27} 0.596 5
0.2390 {z7} 0.5523
0.2655 {z2, 25,27} 0.369 7
0.3252 {ze, x5, 23, T1, 4}
0.2390 {z7} 0.3953
0.2655 {I@,{L’5,$3,ZL’1,Z4,Z‘2,IS} 0.2390 {IL’7} 0.1404
34 XftEohr 1T, AT AHES: H BUR 3 2600 (I =1 J ) 4% %
RO A SRR T i S L G (T TR E):
7 dz /0N XS e 5% JiE 3L ) R0 4 oK A 7 92%) gk AT XS (P) MR P(X|z]) > o, P(X|[z]) = 7, Wz €
Eeordr. R MRS SR i, B T E M5 B & POS(X);
Gu i) = S PR B AR { X - X A3 AT (B) Wk P(X|[z]) < o, P(X|[z]) = B,z €
) {ap, ap, ax } AL, HH TR B BB FE LK 6, BND(X);
5\PP < 5\BP < S\Nsz\NN < 5\BN < 5\PN- (N) Wk P(X|[z]) < B, P(X|[z]) < v, Wz €
AR DU /N UG PSR R, TE S SR B E T NEG(X).
F 6 RIS THE TIEHIIR K R B
X -X
ap App = (u(App), v(App)) AN = (u(Apn), V(APN))
aB Xep = (u(Asp), v(ABP)) BN = (#(ABN), (ABN))
an Anp = (k(Anp), v(Axp)) ANN = (p(ANN), v(ANN))




2712 #= # 5 kxR #37%
Hrp 1 — p(Axn) 1—p(Aep) 1 —p(Ann)
o= logm/ (1—M(>\NP) . 1_U(>‘PN))‘
FH T 3 25 IR 260, B3k A S A S A
logl_”i()‘BN)/logG — p(App) 1 —M()‘BN))’ THWARE: — AR P(X|[2]) B2 L, Z 28
Qo) £ = Qwe) 1= eIy G TR B 20, SCRR [29-30) ELEE 2
g = SE T A MR 2B AT 2% B B U, AT THE 3 AN X
log 1 — pu(Anw) /IOg <1 —p(Agp) 1- ,u()\NN))7 B SCHR[31-32] 7€ T[], AT AT AW S5 2% A
1 — p(ApN) 1—p(Anp) 1= p(AeN) AR T PR SR [31] 9 1155 3 AN X 380 7 vk as H 3
v = A, THREEE R AR T s,

®71 EBEHEINFSHTH=RINER

o Ié] 24 POS BND NEG
Xpp = (0.4,0.5), Apn = (0.6,0.3)
0.51 0.39 Agp = (0.6,0.3), Agn = (0.5, 0.4) {z1, 23, 24} {22, 5, 27, 25} {ze}
Anp = (0.9,0.1), Axn = (0.3,0.7)
Xpp = (0.5,0.4), Apx = (0.6, 0.3)
0.51 0.45 ABp = <O.6,0.3>,5\BN = (0.5,0.4) {z1, 23,24, 25,26} 2} {z2, 27,28}
Anp = (0.7,0.2), Ann = (0.3,0.6)
Xpp = (0.2,0.4), Apx = (0.8,0.1)
0.42 0.53 Asp = (0.3,0.3), Apn = (0.7,0.2) {ws, z6} {z1, 23, 24} (w2, 27, 28}

Anp = (0.8,0.2),

Ann = (0.6, 0.4)

MFTHATLLE H: 9250 e = (0.2,0.4),
Apn = (0.8,0.1), Agp = (0.3,0.3), Agx = (0.7,0.2),
Anp = (0.8,0.2), Anx = (0.6, 0.4) i}, ¥l 4345 5 A
SR — B0 AE R A RSB, ) 2 Rl . B A
G 1) 5= T DU 307 5 /0 XU e 55 iR FRL405 H IR (SR A 7
ISR FRENANG EZA S, MR BB
PR Z R, T AR SCATAR H 1 T i RIS B
W 1) AR SR A 77 3, — T THIAN TR B 2 S48 5 — 7
THT 1 7T LA AR R0 Sk 3545 1 T & LA RE.

4 4 ®

RSO BB AR S = SRR 4 A le ok, 12
HT HERRIE R RS R =S sk A, — T,
JIT R HH A T B A A ER 8 | G — 1 A% R A A A
Sy —J7 T, SCH R T — R X 2 R F 1R 4K A
V2. B AT R RS Ve 3 R Rk, A
BUAE 5005 FE B =Xl 43 AT a2k Hh e A0 45 . 9 g vk o
W R PSR EL T — VPN B A R R R X
TP B BT, T LR AR BRI B R A
X ECR T B ) L (H — MR LA ) R
& PPN B B AT — 5 (AT AR R (491 n, SR (18]
HR s T — P — MRS R AR b = SRR (1 VA bR
HO. 2 TR 530 EE, ASCRA T HE SCR B,
& R RGP AR I &, i) 2 T A
B 58 R P . B R BN RIS PPN (B AN [R], A8 5L ik

7 Liang ZE28V 5 o 1 il Xl 4300 B8 — 1% 2095, AT
e 7 IIAUE B, FEUERH T R0 IR o B, InALE
SRR, AR VR BRI A3 0 R % B
FE UL, A X LA ] R T )3 PRV B R K1) 2
A BRAREGHE IR Rk, M b TS T Dl
$0ir g /N ARG, e S i L 0 IR0 SR A TV i 22 2 )
BENLIZEHL, A8 308 = SC SR BB SR it T — Pl X 20
{10 L 3K il 792
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