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Generalized intuitionistic fuzzy probabilistic rough set models on
two universes and their applications

LIANG Meishe', MI Jusheng’, ZHANG Shaopu'

(1. Department of Mathematics and Physics, Shijiazhuang Tiedao University, Shijiazhuang 050043, China; 2. School of Mathematics
Science, Hebei Normal University, Shijiazhuang 050024, China)

Abstract: In the existing intuitionistic fuzzy (IF) probabilistic rough set model of two universes, the probabilistic rough
lower and upper approximations of a classical set under IF binary relation are discussed by setting two thresholds,
A1 and \,. However, this model is unable to calculate the probabilistic rough lower and upper approximations of IF sets
under IF binary relation, which limits the application of this model to a certain extent. In this study, we first define the IF
conditional probability. Then, the generalized IF probability rough set models are constructed in IF probabilistic approx-
imation space. In addition, the main properties of the model are discussed. Finally, the numerical examples of clinical
diagnostic systems are applied to illustrate the validity of the proposed models. Compared with other models, the pro-
posed generalized IF probabilistic rough set models further enrich the probabilistic rough set theory and are more suit-
able for practical applications.

Keywords: two universes; rough set; intuitionistic fuzzy relations; probabilistic rough set; intuitionistic fuzzy sets; intu-

itionistic fuzzy probabilistic approximation spaces; lower approximation; upper approximation

FELAE 4E 5 FL 2y Pawlak' T 1982 4E42 1 .
LR RE R R ST M R R Z B, BT
SIS S0 RS R I B S YR < s = 4
W75 B #A: 2021-06-16.  F 4% H ki B #3: 2022-03-28.
BE&WA: HEHARAELTH (62076088); WLH A A

I H (A2020208004).
BB 1EE : 954t E-mail: liangmeishe@163.com.

PEEREE, 1P 2B B T AR RO R A ER
FUBOHIOC R ABBOC R YR HLBE AR
FIREGZHMEZR LR, W2 ER N T%
FEE 0 ME R M ROR R AR R H h —
i T S A A A e MR U T
ARG 26 11 AR 23 01 19 L ( BE 7R 2 AN W 2 P oy S


https://doi.org/10.11992/tis.202106025
mailto:liangmeishe@163.com

17 4% B OB A

S 1 586 ¢

e B REBE ) R E 1 . AT, HEROR RS AR B K
oo =28 YR BIS R R AR ALY | ARORG R ORE B
ARSI AN DL WM RS ZE B Y L Yao 7E SCHR [12]
o, B TORLRE SR E BEAIHLRE AL S R, e T
BEFARE LT, T 3 MR 45 —HE
20T ARE SR, MR RS S AR AR N i B T
R Sun 25U I T HEROBURE 4 19 = 32
DL R, R T — Mt ) Pawlak i 5 43 BT AR
B, 5FA B Pawlak w5 4 BB AUAH He, B4
(A ABE FR AN AT Sy Ak 38 v 58 43 A () LB 4 T 8 A A0 £
o7k, mH R TR A BRI A R B . S TR
B, M 25 H T = SR SROHURS B A eh o R
PEART 71k . Yang 25U R TR TR C R 1Y
BEARM R R RI AL, IR HH TEIF 2 RSt .
BRI R T RO G R, (B HIEE/EH W
B CRMER, XEWREENREETE
T I0 O R AR R RS EE B A

HE PRI 1 = A — MR A AR 23 (8] b 4
ERITRES" R H AT, AR
W BB 0 ST F R ol e
ORI ARE 3T ) 2 e HE 2R, ABOR 2 28 (0 A 3 LS
VT RLA) RS, SCHK (217 $2 0 T 4 RSOk A 200 {0 5
+, SR JE L DUt He SR B, WESY TR = 1R
) = SZ YR ), 48 T P ok B IS R A 4R 5 BOR)
BER MRS E R R o 1B N BB 4 Bie 1) 2L
7, EE RO AL BHIE 2 Atanassov' Y T 1986 4E
W TSRS SR B R, g0 T
JCE XM EA W AERE RIS ESE S, HitH
R 4 7F 22 R O M S A i, 7E AL PEASH 2
P 1) 580y T B L 3 R S L B Y
PEH T T HAEEO O R P MER AR, 5
SCHR [18] 2 ALL, ) 3 (86 1 5 B ¢ 2 5% Ak il
WM TITRR, KRR F LM T Ir R AR
RO RE SRR . M HT, 7E U A R AT B 23 (R
HEZRTT, AR /D SRk X T 0 ASOR Z5 7F 0E 4 7 A 2% b ks
ULRIFSE . PRI, A b BN A A Rl A AL 7 3 —
AT B B AR A R T ) 23 [R], 2 T A R A A
A o

TEIA SCHR I FERE L, A SCE Sere LT H e
WA . 7 L e OISR 23 (8] S A & 1 0E
R S AR ARE SRR R AR AR Y TS T AR AL 1)
FEMR . e, BRI HEIE R 2w &80T .

1 & %017
1.1 EREME

XA U = o, xR AR A S
B, FRA = {(ua (0, va () lx € UL U 11 BB 46

A, Hdw, 1 U— 10,11, vi: U= [0, 1153 5 AU I
Ra X TAWREEMAEREE, BX TIEExeU
HBE R O<pa (D) +va(0)<1o FR ma(x) =1-pq(x)—
va O N T AR I TR BE SO BE . SR X TAF:
Bxe UM (x) =0, W] B 58 B 4 5 IR 1k B
WIS . U L2k BB 4 10 MIFS (U)

EX 2P XFAEEABeIFS(U), A

NACBe Vxe U, (x) < pp(0)Hvi(x) 2 vp(x);

2)A =B &= Vxe U, (x) = pp(x) Hva (x) = v (x)s

3) ~A={{va(x),pa (Nx € U}

4) ANB & {{ua (x) A (x),va () Vv (0))lx € U};

5) AUB & {{ua () V up (x),va (x) Avg (X))|x € U};

6) A®B={(1a (x) + pp (x) = pa (x) p (x),va (x) v (X))
lxeU};

7 ) A®B={{pta () s (x),va (%) + v (x) = V4 (x) 5 (x))
lxeU} o

WU VERADIES ARSI, FRIR: UxV -
[0,11x[0, ID2URNV L H WM e e HR . X T
’ff Hxe U, IR(x) = {{ur (x,y1), Ve (x,31)), {ur (x,¥2),
Vir (6, 2)) 5 (iR (6, V) s ViR (Y Y €V, j=1,2,--- ,m}

TRV EWH B LS . ORI A R
F, IRx) A LLFA BN G i) — A 15 o B8 ke, 1
{IR(x)|x € UY N FH WU L1 —A> BSOSk 2544
12 HHiESEE5HMEREEE

WURE— N AEE A RigE, REUXU LH—A
FMRR, WFRWU.RH—AEM [, T2 R
T UL —DRI5TU/R={[x]klx; € U}, (x5 HN
TxHEMAE, VX CU, XK TR T LU bt
L5350 52 LR R(X) = {xe Ullxlg € X}, R(X) ={xe U]
[N X #2}o FRIF (RGO, RXO) N x KT 45 4 56
RRIHRE SR,

WUR—MEEHRISE, RZEUXU L —1
EMAKR, PIEE LFER UM FE- o5 T
FA)ABE 580 5, DU FR (U, R, P)Ry — M 22830 L 25 (]
VXCU,0<B<a<], X KT I% [BI(U.R,P) S
B B RYRER MRS T R LBl 4 5 S

R,(Y)={xeUIP(X|[x]z) > a}
Ry(X) = {x € UIP(X|[x]z) > B)
HorPX|xl)ER R M TR E XA, FR)F
(R, (X),Rs (X)) B X5 F (U R, P) K 8 ftier . BEYMER

R R A"

2 RigH LM EEESES H
oA B MR SR

EX I RU, VERADIESSE RIS, FRR: Ux
Vo [012URV EREM otk R, Vae€[0,1],



587 GRSt S BOEI L SCEL O AE SRS SR AR e

R 55340

FRRON RIS ABICR, RIR, = {(x,y) e UX VIR (x,y) > A},
VxeU, 2R, (x)={yeVIR(x,y) > A},

EX A" FU VEFHAAEE GRS, R 2
UR YV ERBH Itk R, PaaE XAEm VY4
0 o AR b A SR BE . FR(ULV,R,P)Ry U 3|
V ER BRI R I IAS [E] . VA€ [0,1],0<8<ax<],
YoV, Wy XTWV,RP) LIFHA. o . BHTF . L
115353

R, oY) =

Rup(Y)=

{(xeUIPYIR,(x))=2a, R,(x)+ @}
{xeUIP(YIR,(x)) >B,Ri(x) # 2}V
{xeUlR(x) =2}

PRIF 3 (R, (V) Rug () Ny 3 F(U, V,R, P) It
B {EA L B SR SR A 5

e EEl, RESIE Y LT WU V.R P X
[ {EA . a. BE’J?F%*EWEKIE% Bk DL Rk s, /)

POS,, (Y) =R, (¥) =
{xeUIP(YIR,(x)) > a,R,(x) # @}
NEGgy,, (Y) = U—Rup (Y) =
{xeUIP(YIR,(x)) <B.Ri(x) #+ @}
BNg,., (V) =Ruo(Y)-R,, (V)=
(xeUB<PYIR,(x))<a,R;(x)#2}U
{xe UIR,(x) = @}

# R, (V) =Rus (), MFRY &K TF (U, V.R,P) X
B{HA, o BIATE LA, BN, YZXT(UV.R.P)
KB o, BT 2 LEE

WERPYIR () =Y ORI/ R, (x)], FeHTIR, (x)]
FOREBMR (OIEL, R ZUR|V E 2 —
TERFR, Za=1,8=0, WE L 4 rhBORIAE 2 A RS
SENIR T  2e HUR RE 4 |

EX S WU VEHAIES A RIS, K
IRJEUR|V I ESEA 0K R, VA, €[0,1],
%IR(AI,/IZ)%IR%T(ADAZ)E‘J%&;%%’ EI]IR(/I,,/IZ) ={(x,y) €
UxVipg (6,y) 2 4, vr (5,y) <} YxeU, IR(Al,/lz)(x)y‘j
MR R, Hd IR, ) (0) = {y € Viur (x,y) >
AL VR (6Y) S Ao

EX 6" FU. VEMAES A RIS, f
IR Z2UEV ER M 0 R, PREE LTE
H VY 48 A8 B o A R b A ABE 30 BE . FR(UL
V,IR,P) R UV | (1) B SO BE 33 DL 2s ], VA,
L €[0,1,0<B<a<1,YCV, MyXT(UV,IR,P) X
Iﬂ{ﬁ/ll b a, BE/JT J:JEM/\”'JW
IR, oM ={xeUP(YIRy 1) (0) > a,IR, 4, (x) # 2}
IR, 1.0 (Y)={x € UP(YIR, ) (X)) >B, IRy, 1) (X) # @}U

(x € UIR, 1, (x) = @)

PRIFRH(IR , o (V). IR (D) R Y KT (U, VIR,
P)YJRME A Ao\ o, BHY L ASORI AN 5 HE R 4

g L. TR, BEZ IR Y X FUVIR,

P) S FAE A Az o, B ELDE AR ME 38 1E 88, ek
DY SSUE S Ml
POSw,.,, V) =IR; , , ()=
{x € UIP(YIIR(y, 1,y (%)) > @, IRy, 1, (%) # @}
NEGIR(/”_M) Y)= U_ﬁ(/ll,/lgﬁ) (Y) =
{x e UIP(YIIR;, 1) (%) < B,IR 4, 1) (¥) # @}
BNw, ., () = IR, 1 (Y) -R, ., ()=

{reulp<P(¥[IRo.(0) <@ TRu (0 % 2 U
{x e UIIR, 1, (x) = @}

%Bul,azm(y) = ﬁ(m,az,ﬁ)(y), M FRyY &K TV,
IR, P) S BB A Ay, o BRYTT2E LA, I, v o0
?(U,VJR,P)&WE/M L, BIAT]E LA,

IR E R E RO AMRE SRR T B
LT @EE@VEFHE’JEEJ%%M%?%E’J(/ll,/lz)
BOC R, RIRs B BOW] ¢ R AL U i — oo C &R
FE’J%E’%M?*E*%%*%W Y eIFS(V) RV EH)

*p%ﬁﬂ% =9 d‘{tF*EEKQ}JQP(Y”RM. ”(x)) ’Iﬂ‘%
B, AW BIES YRR T . B
Bt . HUK, 2V = (005,04, IREIFS(V),
H AR = {(0.7,0.21),¢0.8,0.1),(0.69,0.2),(0.71,0.21)} ,
%m(ﬁl,lz) =(0.7,0.2), DR E L5 ﬁIR(OJ,Ol) ={y}o
% H:X (11,4,) =(0.7,0.21) , IJ_]JJIR(OJ,O.zl) = {)’1,}72,)’4} o i
o BE AR SR A N, 2 S B R SR
HBRAR K22 5, BIVELSEASER 5C R 19 (40, ) R 2
ANEG G, SCHR [24] TR H, R —SBORRA
[Fi) i R 9 3 9 B S A ) 119, PR Ot 3 BB — 2 (A4, )
SR R AT G 3

NP — R R, T FRAT 4 AR Y
XS 1) SCEE RO AR R AR

3 Wb BT LR AR A S

AN B 2 A T LB — A B RO

4, *Eifﬁiiﬁk [25] AT LA S AR S5 R AR

EX T WURAES AR, pREE X

M UM 50 B i o AOBC AR R 00 B2 o X 4%

BEHABME (ERB H A )AcIFS(U), AW H
AR P (A)E LN

P (A) =D (172 () = (1 =14 () =2 () )P ()

xeU

BARO<P (A<, HX T1EEABeIFS(U),

HACB, WP (AP (B, HYxeU, P(x)=1/Ul,
BAR—DRIEGH, WP (A) = P(A) =|A/|UI

fl1 &U= b X AR ExeU,
P(x)=1/|Ul, ARU L H 5% *%*ﬂ%AEA {€0.7,
0.1),(0.2,0.6),(0.7,0.0),¢0.1,0.8)}, W AR 4 & X 7 3
AU

{-x] ,.XZ,.X3,.X4



17 4% B OB A

S 1 .+ 588 -

4

1
Pr(A) = 7 2 [0 =va () = (1= () =va ()|

i=1
=0.46

AR E B F 1 4. B IFS(U)J2HH H.
MST Y, ) ASOR 25 A R SN L 8.

EX 8 WURIETHMRIBEL, PIiEE LTEH
U5 B R o ARBC L M SR 0 B . X AT
A ( B S 4 ) 4. BEIFS(U), #
P (B)#0, AR T B H 5 OB 45 41 %P (A|B)E
R

P*(A®B)
P (B)

51 2 A BeIFS(U), H F1A ={(0.7,0.1),(0.2,
0.6),(0.7,0.0),¢(0.1,0.8)} , B=1{(0.8,0.1),(0.6,0.1),(0.3,
0.6),(0.3,0.6)} ZFVxeU, P(x) =1/|U] , N
P (A®B) _0.204

P+ (B) 0.458

WIRAF BRI A MAE S B4 L3R B

R 25 A M 228 DU 3R Ak Bl 28 L4 5 1) S5 A M 2, B
P(ANB)
P(B)

MR 1 VA,B,CeIFSU), WP (A)#0, I,

1)P(@|A)=0, P*(UIA)=1;

2)IEBCC, WP (BIA)< P (CIA),

HERR MRIEE L 2.7, 4538 1) 0 2) AR .

EX9 W(UVIRP) HUFIV Iy E o B
BERIT L2 0], A€IFS(V), 20<B<a<], MAK
F(U,V,IR,P) 2 e, BRI . L IE W55

IR, (A) = {xe UIP"(AIIR(x)) >}
IR;(A) = {x € U|P" (AlIR(x)) > B}

Bk 7 % (IR, (4). TR, (4)) A X T(UV.IR.P) HY
(@.p) ) SCH BRI R A RS 4

WAE F . TR, aT e 4 % T U VIR,
P) N B e B B BORIAE R IE 5 sk, DL S
g, Jp

POSgk, (A)=1R (A)={xe UIP(AIR(X)) > a}

NEGp, (A) = U IR, (A) = {x € UIP" (AIR (X)) < 8}
BN, (A) =IR;(A) - IR, (A) =
{(xe U|B < P(AIR (x)) < a}

IR (A) =Ry (A), MIFK 4 2 X TF (U VIR, P) %
B {He, BHITT E LAE . BN, AR T (U VIR, P) ]
B {Ha, BIIATT E L4,

a0 S RO S 2R IR AT B 0 AR R 4 Ay 1) 1R
AU B 5C R FIBDRIAE &, W (a.p)-) X E B
HE 2R AR IR A SR [21] 0 (o, )BT A 240
Bt 2 5 A0SR E SRR G 2R IR B e AR 4 A% 0l 1R
e B AE A e RN MAE S (e, p)-) L ESE

P'(A|B) =

P (A|B) = =0.45

P'(A|B)=P(A|B) =

R AL 23 RS £ AR b R SCHIR [8] (. B)-HE K
BEgE

MER2  WWUVIR P HURV 1Y H 5
BERIE RIS, X TABEIFS(V), 0<B<a<l, fi
R ES N A

1) IR, (4) C IR, (A);

2) IR (2) =1R,(2) = @, IR (V)=IR;(V)=U;

3) #HACB, MIR (A)CIR (B), IR;(A) CTRs(B);

4) IR,(ANB) C IR (A) N IR (B), IR;(ANB)C

IR; (A)NIR,(B);
5) IR, (AUB) 2 IR (A) UIR (B), IR;(AUB) 2
IR; (A)UIR,(B);

6) HOKB <Br<ar <<, Ul'JBaz(A) QBHI(A) )
IR;, (A) C IR, (A)s

WERR MRIEE L 8.9 ZiELSie 1).2), T
KAEBZ5E 3)~6) .

4510 3) IEM . #FACB, HE L2 Al HIVyeV,
A <ps ) H va)2ve()o MM ASIR(x) ={{ua (v)
Hir (X,Y),Va O+ ViR (6,3) =va () vir (Y)Y € VIS {{up(y)
Hr(%,Y) v ) +vr (6,)=Ve () vir (x,)) [ye V= BIR(x),
M P(A®IR (x) < P*(BRIR (), Yx € IR (A), HHiiE
. P (B®IR(x)) _ P"(A®IR(x
Y94, P'(BIIR (x)) = 15* (IR(XE) D }E* (IR(xg) s,
xR (B), HILTTHI IR, (A) CIR (B),

ZFELAY AT LIIERA IR, (A) C IR, (B)

4 4)IEM . T ANBCA, ANBCB, 4
51 3) AR (ANB)CIR (A), IR (ANB)CIR (B),
MIMTIR, (ANB) CIR (A)NIR (B), ALY AT LAIE B
IR; (AN B) CIR;(A)NIR4(B),

2598 5) UEB R R LSS 4) A IR

258 6)iFW . Vxe IR, (A), HAEE X 9, P(A|

_ P(A®IR(x)) n
IR(x)) = TP ARG (IR () >, >, W xe Bm Ay, Bp

IR, (A) C IR, (A), [AIFLIR, (A) CIR, (A) .

FHB=1-a, SR T —F RN (@.p)-] X

o AU ARE R RS B, K B TR B S e —
A {H .

EX 10 % (UV,IR,P)AHUR|V L) BB
AT 23 1] . VA EIFS(V), 20.5<a <1, MA%
TF(U.V,IR, P) Je B BT L3 L5350 A

IR, (A)={xe UIP'(AIIR(x)) > a}
IR, (A)={xe U|IP*(AIR(x)) > 1 —a}

FROF 2 (IR, (4),1R, (4)) A K F(U, VIR, P) 1y
a— ] SCH B RE R R R AR .

WG BRI, AT PR 4 & T (U VIR, P)
o 50 E o 1 BL 0 AW ME S5 OE Lt sk, LA Kl B
R, Bp




+589 . GRS, S BOE I L 0 SO RO AL A A R B AR Y K ] 55 3 4]

POSi, (A) =IR_(A) = {x € U|P(A|IR(x)) > o}

NEGR, (A) = U—ﬁa A)={xeUPAIREXK)<1-a}
BN, (A)=1R,(A) - IR (A) =
{xeUll-a<PAIIR(x)) <a}

# IR (A) =1R,(A), M FRASE K F (U VIR, P) %
BE ] 2 L, BN, ARKT (U VIR, P) S [H]
{Ha AN AT E AR

0 SR v AR R G R IR B v AR B2 A4 iR
AR OC R FBIHISE &, Wa—] S0 BOR HE
FOMURE A 1R 0 SR [21] H o~ BORI RE 3 M R 4
L0 SR AR G 2R IRFD B o AEOR B A0 )B4 i
ZMTEAN R R ML MAE S Wa—) S S HUMIAR
TR AR Al il 28 ML) o —HE R ARG 4

M SO IR R — E R b SR B O
A X G, AT LA F o= S o AROR AR 25 R A
o XA HTFEME —NEEe, KUE, Wik

PRI 3,
M3 WU VIR P)HUEV I o B

BER T IZS /] . X TA,BeIFS(V), 05<a<1, i
AN AT

1) IR, (A) CIR,(A);

2) IR (2) =1R,(®) = @,IR (V) =IR, (V) = U;

3) #ACB, IR, (A) IR, (B), IR,(A) CIR, (B);

4) IR,(ANB) C IR (A) N IR (B), IR,(AUB) 2
IR, (A) U IR, (B) ;

5) IR,(AUB) 2 IR, (A) UIR (B), IR,(ANB) C
IR, (A) N IR, (B) ;

6) %705 < < ar < 1, MR, (A) ¢ IR, (4),
IR, (A) C IR, (4),

MR 8. 10, FERUIMET 2 Sy uk 4 i 3, X
MAHEL T,

4 SEA| RrF

AW ITE WS e b 1 T SR E AR A R A
R SEAE B Fi2 B b Y

B3 A—-TEIIFSHEE, HdUu={ix,
Xp,t ,.X:g}y‘jg‘éﬂf%\%%%, V="0Ly ,ys}jl‘]*éﬂ
SERER . BB ExeUXLTRERyeVIFIR
FERFE R B 1 Urs.

R AR FE AP, BRI IR W R NA =
{(0.7,0),(0.2,0.6),(0,0.9),(0.7,0),(0.1,0.8)} 1% 4iF: IR £
G LR AR B P(G) = 1/IVI(Yy e V), 1R ¥
FE X8, BIR A T A B A X e UCHIME BORLE
IR(x),i=1,2,---,9) BY L5 BRI 2% 14 A 2R 43 1) A
P*(A[IR(x,))=0.57, P*(A|IR(x,))=0.06, P*(A|IR(x3)) =
0.51, P*(A]IR(x4)) = 0.52, P*(A|IR(x5)) = 0.80, P*(A|
IR (x6)) = 0.74, P*(A[IR (x7)) = 0.33, P* (A|IR (x5) ) = 0.09,

P*(A]IR (x9)) = 0.28,
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Table 1 Intuitionistic fuzzy relationship between patients
and symptoms

Vv

N Y2 Y3 Ya Ys
x; (0.8,0.1) (0.6,0.1) (0.2,0.8) <(0.6,0.1) (0.1,0.6)
x2 (0.0,0.8) (0.4,0.4) (0.6,0.1) (0.1,0.7) (0.1,0.8)
X3 (0.8,0.1) ¢0.8,0.1) (0.0,0.6) 0.2,0.7) 0.0,0.5)
x4 (0.6,0.1) (0.5,0.4) (0.3,0.4) (0.7,0.2) (0.3,0.4)
xs (0.7,0.2) (0.1,0.7) (0.1,0.9) ((0.6,0.1) ¢0.0,0.9)
Xs (0.6,0.0) (0.2,0.7) (0.0,0.8) <(0.6,0.4) (0.2,0.7)
x7(0.3,0.3) (0.6,0.1) (0.2,0.7) (0.2,0.6) (0.1,0.9)

X (0.1,0.7) (0.2,0.4) (0.8,0.0) (0.2,0.7) (0.2,0.7)
X (0.1,0.8) (0.0,0.8) (0.2,0.8) (0.4,0.3) (0.8,0.1)

La=07.4=0.5, RYEE L9 AT 4
POS,, (A) = IR, (A) = {x5, x6}
NEG,, A=U —ﬁas (A) = {x2, %7, X3, Xo}
BNIR(Q_M, (A) = {x1, X3, X4, X5, X6} — { X5, X6} = {X1, X3, X4}

PRI AT AR B LR 4518 TE45 2 [ Ha = 0.7,
BzO.SE‘J‘%%—F, BB xsy xe— BRI THIRA, T
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i =0.55 HRAEE S 10 A UH 45

POS,,, (A) = IR 55 (A) = {x1, X5, X6}
NEGig,, (A) = U —IRys5(A) = {x2, X7, X5, Xo}
BN, (A) = {x1, x3, x4, X5, X6} — {21, X5, X6} = {X3, X4}
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Table 2 Intuitionistic fuzzy relationship between patients
and symptoms

B T H S C CP

Al (0.8,0.1) (0.6,0.1) (0.2,0.8) (0.6,0.1) (0.1,0.6)
Bob (0.0,0.8) (0.4,0.4) (0.6,0.1) (0.1,0.7) (0.1,0.8)
Joe €0.8,0.1) (0.8,0.1) (0.0,0.6) (0.2,0.7) (0.0,0.5)
Ted €0.6,0.1) (0.5,0.4) (0.3,0.4) (0.7,0.2) (0.3,0.4)

R3 ERSERZENEREMXR
Table 3 Intuitionistic fuzzy relationship between diseases
and symptoms

R T H S C CP

ve 0.4,0.0) (0.3,0.5) (0.1,0.7) (0.4,0.3) (0.1,0.7)
Ma ¢0.7,0.0) (0.2,0.6) (0.0,0.9) (0.7,0.0) (0.1,0.8)
Ty (0.3,03) (0.6,0.1) (0.2,0.7) (0.2,0.6) (0.1,0.9)
st (0.1,0.7) (0.2,0.4) (0.8,0.0) (0.2,0.7) (0.2,0.7)
ch  €0.1,0.8) (0.0,0.8) (0.2,0.8) (0.2,0.8) (0.8,0.1)

H TR A 1Y) 3 SR IR R 25 S A [, AR
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Fon B AVEREFE AR T 0 B OB B 5
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(0.1,0.7)ZR 7R VEEREMAEIR T 1Y B0 A0 4
A, HA DL R . AR E 8, ITR 2 g R
o B IR B O T 6 BB A I B IO S R R
P (Vf®Al)

P (VIIAl) = P (AD =0.39
. _ P*(Vf®Bob) _

P*(Vf|Bob) = P (Bob) Bob) 0.14
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P (Vi|Ted) = P Ted Ted) 0.38
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Table 4 Intuitionistic fuzzy conditional probability of dis-
eases about patients

B \%i Ma Ty St Ch
Al 0.39 0.75 0.43 0.17 0.17
Bob 0.14 0.32 0.38 0.79 0.14
Joe 0.42 0.71 0.55 0.13 0.03
Ted 0.38 0.76 0.34 0.40 0.36

W (e =0.7,=0.5, HEE L9 A%, VLT
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BN705 (Ty) = {Joe}
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BN705(St) =2 ;
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Table 5 Comparison of results of different methods

I Al Bob Joe Ted
SCHR[26] Ma St Ty Ma
SCHR[27] Ma St Ty Ma
SCHRT28] Ma St Ma Ma
SCHR[29] Vf St Ty Ma
SCHR[30] Ma St Ty Vf
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