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Interval Valued Intuitionistic Fuzzy Sets with Parameters and its Application in Pattern Recognition
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Abstract The concept of interval-valued intuitionistic fuzzy sets with parameters(TVIFSP) was first introduced, and a
series of IVIFSP were presented. Based on the degree of membership and the degree of non-membership, this paper fo-
cused on the construction of interval-valued intuitionistic fuzzy sets with single-parameter. Finally, parameter equation
with critical point between any two patterns was constructed, and the critical point was proved to be theoretically effec-
tive in analyzing the result of pattern recognition, The results of pattern recognition simulation show that the method of
IVIFSP is more flexible than that of the traditional intuitionistic fuzzy sets.
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—NRBEE (D) fa@FHR:

ta () U~ [0,1], 2= ta (),

falz) U=[0,1], 2= fal) B ta(x)+ falx) €[0,1]
RF 1 (OBRNANERBRE BRI 2CARNREE
TH: faofk A RMBERE R R 2CANRBE
'Fﬁﬂl‘ﬁﬂ'\lﬂh,m (x)=1—talx)— fa (x)if]:\‘ €A B‘Jﬁtﬁ
B, BRI RERE.

EBX 2 MTFRBUKHERETRAGNES A=z,
My (), Na(@)) | x€UY R EIE E M

(DM () =[5 (), tf ()], Na(x) =[fa (), f4
()] Pal)= [mz (x)»nd ()], Bt My (x), Na(x).Pa
OHHNEREARBE BREBE AHEENE;

OYM(D)S[0,1], Na()E[0,17, Pa()=[0,1];

@m (@ =1—tf (O —fi (@ mdk (@D =1—tx () — fa
(x);

(4) Sup My (x)+ Sup Nalx)=tf (x)+ ff ()1,

EE 1(WEEM) XKRAEEEEMENE.

(@) —ta @+ FL (@) — fa (@ =ni (&) —nma ()

JEBH ARG X 2(3), FIECHITE, BARTTIE.

EX3 MNFRBUBKEETREZGHNES A={(a,
My (2) s Na(2)) |z€ UL IS HIX MEE REHE

(DMa () =[x ()t ()]s Na () =[fx (), fL
()], Pa(x)=[mx (x)»nl ()]s Ma (£)Z[0,1], Na ()&
[0,1],Pa(@)<[0,1];

() th (D)=t (D) Faa(x) , fL(D)=fa (D) +Pa(x) s xcf
(@)=1—ta () — fa (@) ,mi (@) =1—tf ()~ f1 (D),

K, 04 ()20, (2) 220504 () +4 () =% (x)—mx (1),

RIEE X, BIENS X B E H SN £ 2 X RE B
BRIE, 52 aw(@=u@ & (@)= (), (x)=(1—
(D)) (nf (@) —xx (), WA LT BB HHER],

EX 4 MTFRBUBKBKETREHFNES A={(a,
Ma(x),Na(2)) | z€ U} N RSB IX [HE B AARMISE .

(DOMy (2) =[x (@) tf (@), Na () =[fa (), f&
()], Pa(@=[nz (2)ynt ()] Ma (2)S[0,1], Na() S
[0,1],Ps(x)=[0,17;

(2) Y EL0,1]aa () =2a (&) (of (2) — =7 (2)),
B()=0— (@) (xf (@) —7a (2))stf (@) =13 (x) taa
(D> fA@D=fHZ @+ (), nf (2)=1—£1 ()~ fa (=),
i (D=1—t{ (&) — fi (2),

BREX 4 i R X A{EEREREE X

E i (@=ta (@) fa (@)= fa () »nz (x)=0,rf ()=
xa (), W 8 X 3 F1E X 4 IR BIE T EEEMER B
S X EMEE SRR T .

EXS5 MFRBUKHETREAGHNES A=,
Ma(x) ,Na) |z €UV AR TFTHREENERBRANSHX
A BRI : ax (2) 4 (2) =ma (2), Pa(2) =[0,ma
(@], Ma(@)=[ta (@) sta(x) Faa (2) ] Na (@) =[fa(x), fa
() +Fpa ()], B 0<UKL A, My (), Na(2) Pa ()55
FREFRE BRRE SREEEE.

EX6 WFERU.KHEETREBNES A=,
Ma(2),Na(x)) |z €UV AR FHREMEH RN AZHX
JEEE R E: Pa () =[0,m ()], Ma () =[1a(2)1a
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(@A (@ ma (@) ] Na(x) =[fa(x), fa @)+ A —2a(x))
na ()], H 04 ()<L, B, Ma (). Na(x) \Pa () 435
FrREFBRE.BRRE. IHEELE.

B o ()=afa(x) =8 (x) =) B, LRER K K B E
SRXEMEE BRI Y as (), (2) 24 (D FEE =~ B4k
TS AL, R 7 S 3 X BB B BRI .
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HEN 2, B ARABIE S D 3 W25 13,4
(D FMFEREANBRERZFFR,E 282 f2 (@OFRRH
B A WRERNR, ol (DFBREBFERR, o (OR—HE
RIRBRFNHFEIR, nd (2) — 71 () BHB B T
W, AEX AT BB FFREE IR EZ —. HREH aa
() MBS R A, f (O MBER R W A, AT LABE
T3 MNSHR EEAEEEME, 8.

Py =[xz @)z}t ()]

aa (@) +pa () =nf () — 77 (2)

My () =[tz ()t (@ ]=[1t1 (© 1 () +aa(x)]

Na(@=[fa @, ff @]1=Lf1 (@, fi (D) +D]

EHPEAA TR HBIR A (), RITHI LR 1—2a
(), WP X BMEER, FRHPREEMNFIIR o (2) =
0, MFARFHIR DB EAERA T BB LR IR R R AR 2
—, AR BIE T B R ERAE IR R A 25X A B R
£,
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UTFETIEHE m (=0 W EE . ETHEETHE
BN 4 ¥R R I 1B 52 B S X (A B BN SR AR, SRR A
K EWGEEARBITEE . BT 6 IMETF2E RS,
RIRETHRENENSHESRERER, X2 RETH
WEMENFERANERBR . RPRBREHEGKR
{ Viralfever, Malaria, Typhoid, Stomachproblem, Chestprob-
lem}, #iE R £& (%14 /& ¥ { temperature, headache, stomach-
pain, cough, chestpain} , EIRAEHHK . Hi2 KB AL
HHE) (AL Bob, Joe, Ted} , SEA ALK BIAER. &
P B, TERIRBE, EENEREE. fn
Xt Viralfever FAERE 3 » SR N temperture, BB 14 (2) =
0. 4, BRBE fa(@)=0,m(x) =1—1ta(x)— fa (2) =0, 2,

72 () =0,

#1 DESRIERIR_HEENE

temperature headache stomachpain  cough chestpain

Viralfever 0.4,0 0.3,0.5 0.1,0.7 0.4,0.3 0.1,0.7
Malaria 0.7,0 0.2,0.6 0,0.9 0.7,0 0.1,0.8
Typhoid 0.3,0.3 0.6,0.1 0.2,0.7 0.2,0.6 0.1,0,9
Stomachproblem 0.1,0.7 0.2,0.4 0.8,0 0,2,0.7 0.2,0,7
Chestproblem  0.1,0.8 0,0.8 0.2,0.8 0.2,0.8 0.8,0,1

#2 FISRAERRR_H RIS

temperature  headache  stomachpain  cough  chestpain
Al 0.8,0.1 0.6,0.1 0.2,0.8 0.6,0.1 0.1,0.6
Bob 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 0,0.6 0.2,0.7 0,0.5
Ted 0.6,0.1 0.5,0.4 0.3,0.4 0.7,0.2 0.3,0.4
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Srs =1—;L“1< I (e — 15 (@) |+ | fi (x)— f3 (@) 1D /2n

Srvirs T8 A BUR FIEUE B 8.2 30 X 1) (B B S R 4 Iy
ERBEAR, & I R HA R, M — B X SRR B 2 A R i
BRELR (@, £ @©BERRA:

Swirs: =1—§:1( |5 () —t5 (&) |+ fa (@) — f5 (@) |+

ltj\- (x:)—td (x;) | + |ﬁ (Ii)_f;ir (x)|)/4n

B 1— 4 R RS R b, R B —F

FARIERLS. M EEENMELE R, EANEZEENTIERE S
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05 +— —#—Malatia

03 Tt
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02 feecty
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4 AlFISIEREEH AR

XHRLS, 6 1R A E BN A E, R Ted B84 8 Vi-
ralfever(L% 3), Al il Malaria(FE 4), X LZiHE S
18, A<<1/18, Ted iR 5% Malaria; 2 A>1/18, iR %1% Vi-

ralfever; % A=1/18, M TR iR 51, R AT, # 1<<0. 5, Al
W Malaria; 2 A>>0. 5,128 Viralfever; 2 A=0. 5, W%
gk, ERSREREZN . AXRBHFSHEXEHEAR
B E R R RIS R S CRG.6 ) AMER. FHANER
BRI BRI, (BB E TR RARER ARG,
RHIGE R, B R A BB R BIROR A S, ) ik R 3, B bk
RGNS, AOBFSEX EHEE NS T %A FEX
HHL B SBEARTRAGR, B G ERENE
FEEIRE HFRAT—ITSH N BEBAHEE.

#3 Ted WIHERBELER HFR

Ted A= 0 0.1 0.2 0.4 SiFs
Viralfever 0.79 0.794 0.798 0. 806 0.8
Malaria 0.795 0.79 0.785 0. 775 0.77
Typhoid 0. 735 0.73 0,725 0.715 0.71

Stomachproblem 0. 625 0. 626 0. 627 0. 629 0. 63
Chestproblem 0, 565 0. 562 0. 559 0.553 0,55

F4¢ ATHMEEEEERN L

Al = 0.2 0.4 0.5 0.6 Sirs
Viralfever 0. 815 0. 825 0.83 0.831 0. 81
Malaria 0.83 0.83 0.83 0. 826 0. 82
Typhoid 0. 806 0. 802 0.8 0. 798 0.8
Stomachproblem 0. 55 0. 55 0. 55 0. 546 0. 54
Chestproblem 0, 506 0, 502 0.5 0. 498 0.5

5 KmANERMNSHHSRRFEER

t Minkowski 53 BEA R Svire =1 —dyrs: » H1BIEE
AR

Ji§(|t2 (@) —t5 (@) [P 4] f3 (@) — f5 (@) |2+
DS TN gt Gt G 1P| £ G £ G 1)/

BR FPIERSEAERNERRIE AR, X
FREERE My R N 8, ik p BATE, REERRSH
BAEB/NERAT .

EE2 MFEEHAc[01], EHMEEX 6, A
(@—t @*=|fA@—f D],

PEB R i () =0, (x) =114 () — falx) ,td (x) =
ta (D) Fama (1), fL (@D =fa (@) + Q=D ra () s ¥ ma (D
AsBB il (@D =2+1—Dta (@ —2fa (@, fL (D=A—D+
Afa(@)— 1=t (), FHEAHE i () =2+ Q- (x)—
Afs(2), fE @=A~D+Afs (@) —A—Dits(x), | () —
B@I=IA@D-A@]I=1A—-2 G (@) —ts(x))—A
(fa(@)— fe(@) |, ik,

&Lk, T BB AXERT -

dvirs =
? n
J it —tn() [P+ fa ) — fo(ad 12+
21 (1—2) (ta () — 15 () —A fa () — fs (@)D | /4n

p=1MREHAEE, )= HRKREE. THXTE
B P B AR ECRE B 4 BSR4 R s 2.

% p=1Ff, % FAERH 1€ [0,1],drrs =1~ S das
(x;)/4n,ﬁ':P,dA,B(r,-)= ItA (I{)—ts (x;) l -+ I fA (.l‘;)—fg
(&) | +2)2a () — 5 () +HA(ma () — 75 () |5

WHAXBETXEAR P& AWAXHE.
(DF Ga(x) —t5 (@) (ma (2:) — 75 (2 ) Z0(FRM D
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das(x)=|talx;)—tslx) |+ | falx:)— falx))+2]ta
(@)=t 2|l m(z) —me(z)| (D

() Ga(x:) —t5(x)) (ma () — 78 (2 ))<<0, B |24 () —
tg(xi) |>|7tA(Ii)—1tB(Ii) | (%2

dap(x;)= ItA(xi)—tB(xi) | + |fA(-Zi)—fB(xi) | +2‘tA

(x:)—ta(xi) | — 2| ma () — e (z:) | ¢

GEMW,Fta(x:) —t5 () < ma () —ms (x) |, B
2> tax) —ts(a) |/ | ma () —ma () | (Gl 3D

das(x)=|talx;)—ts(z) |+ |fA(:Ci)—fB(I,') | —2]ta

(x:)—tg () | + 21 ma (i) —xp () | (3
A ta @) —tp (@) |/ | a (&) —ma (&) | (B 4D
das(x)=|talx) —ta(x) |+ lfA (x;)— felx) | +2]ta

() —ta(x:) | —2A) ma () — s (x) | Y]

SR BEHTBREEE R TRERR

TG dvirsie =0 s88—# for i=1 to n(BHEANEO 53+
Bialx)—ts(x) s falm)—fola) smalx) —np(a) RS
# 1, %R DO E, dvirsit! =dwirsi +das () 5 ¥ R &4
2, BRI E  dvirsit! =dwirsi Tdas(x:) s R %KM 3,38
HOHE, dvirsi' =dwirsi +das () s R KM 4, =R
WO, dvirsit! =dwwrsi +das(x:)

B HUWT e<<ln, BB —, BN Svirs =1—dwirsnt1
WHTHER. U ALK, ERPATHREAIBR S, &
5 AR E A BURRIBE T LI )R 4 RIS EE. Xk
5 %18 ,# A<€0. 5, Al 2 & Malaria,A>>0. 5,88} Viralfe-
ver, A THE R T L B, HRORBLEH A LLITE,
[l 5%

5 AINMEESEOTE

S(AI, diagnoses) A<0.5 A<0. 8 2>0. 8
Viralfever 0.805+0.057 0.825+0.01x 0.905—0.09x
Malaria 0.83 0.85-0.04x 0.85—0.04x
Typhoid 0.81-0.02x 0.81—0.02x 0.81-0,02)
Stomachproblem 0.55 0.57—-0.04x  0.57—0.04x
Chestproblem 0.51—-0.02x 0.51—0.02x 0.51—0.02x

XY p=2 0, W FEEA€[0,1], Swvirs =1 —dvirs »

dvirs =

\/2[3(:,; ()~ () +(fa () — Fio (@)t +22% (ea () —
7 () )2 H4Ata () — s (x:)) (ra (o) —ma (1)) 1/ dn
REREX RS NI/ NI, B4R, BRICEEE MRS

FRWEGHEREASRRE, RAFIHTHE:
a=§}12(7m (x:)—mp (x:))?
b=§4(m () —np () (ta () — 25 (z:))
o= 5130 ()~ ts (@)} +(fa (@)= f (2))*]

Swirs =1— v/ @ TbA+) /4n

Z2HE B, N TFEEW 1€ [0,1], Bob iRHIH
Stomachproblem, ifij Joe iR3% Typhoid, H&5i5 kX ¥
BB EAME, Ted IR FIN Viralfever, 5 3CHR[5, 6]
sZoME. M A<<0. 2255 B, Al 1B % Malaria; 2§ 1> 0.
2255 B}, ATiRFIN Viralfever,

SCRRL 717 , Hung Fl Yang 4t 15 MR ETRRE
7RI E R BMIE 4, Hung F1 Yang 8/ SCM REH %
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BETAEEREK 3 MERX, P04 5% B, B: By

F6 LRERA
mode ty (%) fy (%) g (X)
Bi 0. 875 0.119 0. 006
B2 0. 089 0. 813 0.098
Bs 0. 444 0, 499 0. 057

BRER A DR 14 (2)=0. 6, fa(x)=0. 38, BIEE T &
EER TR BWILE Svrs IR 7 75,
Swvira =1—(|tx (x)—tEi () |+ fa (JE)—fEi () |+
A (o) — 5, (D |+ fA (@D —fE (@ ) /4

F7 TR AHERERNEESET#E

SA.Bi r€[0,1] Lower Upper
Sa,B1 0. 7285+ 0, 0072 0. 7285 0, 7355
Sa,m2 0. 5085+0, 039% 0. 5085 0.5124
SA,B3 0. 853625+0.0185% 0. 8536 0. 8721

Xt AR FAER A€ [0, 1], WEIE BE Sa.m #7E 0. 8536
5 0.8721 ZI8], §iRAI R 3, SR 7]E £ — B, REK
KEERHHESHOR, Ik 8 Frsl.

%8 HRXARNRKERSEIE
aZ+bait+c  a€fo,1]

parameter equation

PEA,B1 0. 29540, 000392)% -0, 00035574
PEA,r2 0. 97140, 01216832 4-0. 038127844
PEA, B3 0. 087-+0. 00273822 4-0. 000799584

B Svirm =1— v/ (@X* +0A+c) /4n , BBIFE 9, BIEFE
9 BRI FET N, 3 RIEEFERS.ERF L.

#9 BHEAMEEEXE

SA,Bi Lower Upper
Sa,B1 0, 7281 0, 7284
Sa.B2 0. 4947 0.5073
SA, B3 0. 8494 0. 8524

HRE SLFR.AXRUT-RIESHXEEE
BEEME MG TR, BAMT T EC AR ERRE &
HT . WERASHXEME EREMBEN T, FRAEERN
BERE A Mo Bk i B DX TR B A SR A TR B R
SERMCRS-7 ] H A —3, T 7 ik e SCRI5-7TJERE. B
J& » AT AR ERGE B R T NS A E IR R A
JIREIITE TGS Bt BN RS HIE XA 2 R
R IR T HEISHE R,

FEASCEM EA#HIT RPN . FXESERY
REMEEEEMEE MR NERENMERREMERE
BERYELAY EHEATHY, 3L L BRI B AT LUARE B C SUsRs A
KA, R FE X 0 & AR S B 07 XM R B R 2 B0 X (e
HIAEBM SR, BN SRR RENGIE B A LR R
HHER BRI
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