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Algorithm for obtaining transitive opening of fuzzy similarity relation

DENG Guan-nan, JIANG Yan-li
(School of Sciences, Northeast Dianli University, Jilin Jilin 132012, China)

Abstract: This paper aimed at generating a transitive opening of fuzzy similarity relation. Firstly, it proposed an algorithm for
checking a transitive opening through analyzing the non-equalities given by parameter system. Secondly, it put forward another
algorithm for adjusting the initial parameter system and its corresponding resolution system by restricting the operations in a
local area. Finally, it gave the algorithm for obtaining a transitive opening of fuzzy similarity relation on the basis of the former
researches. It gave an example to verify the algorithm. Both the theory analysis and the example all prove the effectiveness of

the algorithm.

Key words: transitive opening; fuzzy similarity relation; fuzzy equivalence relation

0 3l

il

TR AR IR S50 5 3R FEAR 2 SR A 3 F Y
A= IR UL S RS IRIR VRSN 8 R B S N TAPN REI N -
5 HHAFRIVROBI S0 S0 28, 3 ARG Hhy — I AR D56 2R
R — A5 ZAE RPN RSO St B S e R o Horr,
(o e 22 R BRI RO R AL 0 o AR SO 17 2 AL
X, 2R n BIBOI S MR FE AR T o, 2R n BrBORIAR U
FEr 2. B Re o, U R 9fL5k A ALERAL & R A /v
SFH R AR MXIFRIG AL S, AAITARSEH T R Prel & )
PRBEMI SR R, ML IR RS

BN (L', W Re v, R IR, X, Wik

a)R, CR;

b) ¥R ex, , # R, CR'CR,MA R =R, JUF R, A R
WG

FUAT 0 T i 5 1 2 b 7 T-f58 (R A2 T(R
(2,5) ,R(y,2)) <R(x,2) o T O =) , T 2R FERIOT
TR = AR T #RRSL A AT BE B AR D 5 22 AL 3 A 1Y
TR R S R I, T RE BRI R E R T-
T I TR S5 Ay 5 R AR BRI A DL OC AR i T-15 38 T
Mo SCHR[2]H, De Meyer 2 A$ H— Bl 5 S04 R AR UM

YrFs B HA: 2012-05-05; f&E HHA: 2012-06-16

ISR T3 TR . ZJ5, De Bates %A il g B4t
TGN SCHE 5 A PR RIBUSORI RE (L OC 2 T-1% 32 1 6 1 114
Fivke XEFHG I S AR T, Garmendia 25 AP 3 T —
TR A RIS A D SC R T-1% 08 N AL

X TR SCT BRI R E S, B T & TR SCHR[1,6]
Pl TAEZ O0 AR A R4 T BBl 2% 1 o SR, BRI 45 1 5 AR A2
VP2 ORI B SAE T, RO A A A% 1 A% i T-1% 38 1% Y
FEORTE I HEAT O R IE A . 7E3CHR( 1,6 ], B H 4
FFUEW] T BEIAR OC 28 A% 3 A ) A7 A LA AP — 18, 5 T
B AR G B AL AL A — SEREA R AL, RIS & T AR IUASER AR
WIS R T LI o SR, X M SR A T AR & 1Y
ARH, ey BRI AR DG R A — ML A% 19 533k H inid
AR H

BEXE FIR A SCHEAT TGS, RN BRI A
ZIASE A FR B LR b, v Se A i A — SR 5C 2R B
FA{RL 6 Z £ 35 4% B 35 15 (algorithm for checking transitive open-
ing,CTO) ; Z J5 £ 37 I B 400 0 2 M 3R M o0 il R 9 B3 1 (algo-
rithm for adjusting the initial parameter system and resolution sys-
tem, APR) ; fig[5 L4l CTO Sz APR #4385 AR B —AMEOBI AR DG 5
19 1% 33 #% 1) 3 1% (algorithm for obtaining transitive opening,
0TO)

EEWA: BFEAAAFESTHAA (11201057) ; R A X F W £ (AAEFH) Ea
WA A (BSIXM-201019) ; B % A KA+ R e 45 XTI 4(11226263)

EER M AREF (1979-) , F , EMREA, BT &, LRHRH @A B 64 A2 (ddgn] @ mail. bu. edu. en) ; 2477 (1978-) ,

o, BHIT AL, 2 BAF T o A AR B AL



% 12 H1

G A — AR B A8 R

- 4535 -

ASCH AT FSCHERL 1,6 ~ 10 ] Hr A K45 3R0R , Hoh
STEBENEFANWNT , RRFEIES WA

FE1Y EXew,,te[0,1], BT X —D 0
(X(1,),X(1,) ,X(1,,1,) ,X(I,,,1,) ) 3 A1

a)X(I,)ex, , X(I,) eX, _.;

D)X(1,) =t,X(L) =1,

DXL, L) = (1) wuomy » XL L) = (8) iy > T
XeX,,

TEI 1 BFR X SRR 1S

2" B Xeqo, W Xex, offEX H— 10
(X(1,),X(1,) ,X(L, 1) X(I, 1) ) T R 53 i) s

WRex,  WMIEBEH2, F4ERH—D0M(R (1),
R (L),R (L, L),R (L, 1,)) % 20 MHiE, i BA
R (I,) eX, R (I,) eX,_,o WX R (1) R, (I,) 455
e BRI 1 FRENIE, R A R (1, 1,) =4, R, (1,
L) =t BT L HERFORSE (i =1,2,-) ZHH
KR PR ABHART . FRE, ] LUH— A ESRfR X i
TR R Z I R PR AR

MRAESCHRL10], 5 — DRI S M X R, W DI E — A2
ARV BEAN R R . RaEk, ARG — NS EER LA
N A3 1% 7, A RT DAME — B 8 — MM SR G R . B, S8
RN R IR T — R IR F M ORIk, O
BB SN 2 R PR T (R

I3 BN S RS R PR AR LS SRR K
FTER“EZT,
FE4"M B Reo R ex, HA R CR,MIETE R [1)—

AME#EK R, 7% R'CR, .
S P Rew W R, R LR IA
t; = min | by by !""bml‘f -1

;H\:':P:ti 7?5 R*%%@L%EPE‘J%%@L% ,b,z
ICE .

i=1,2,,n

7”.7bim,7~% R EP“::" ti Xﬂ‘@

1 EHBECXRERERREE L

BTG T AR B 2855 T RORIAT LG AR AL A% i) — 2k I
HRAEAEBE 4 ARA 5 Bt A AR AL B A RO B S5 1 G R
AL A B AL AR & vh s, IO TR A B e A
B o AHRAREE — MBI LR R S — DB AR
KA R WIGEAE AR HET R R L% o

N T X — R, S E T S EHLS S TR
//-\\it:

t;=min{b; by, by | i=1,2, 01 (1)

Her,(i=1,2,-,n - 1) L8 R, SATHSEGH,,
by e by, RS 1 XERIRIOCER . Bk, (D) R4 T —
Tl e SR ROIAH BIOC R R W BB SR 7, B2
RALE R RIEMB I BN S RN, N ICEHE ¢«
5 R e e AR R . F15E B, (1) SRAEA R B A R K
BORIAHRIE R R ORI ELEZ N SRR W ITE. Ll BT
AT ARSI AZ B A A FAR BB — A0 R R o
5131 ¥ Req,,R,R,ex, AR #R,,IIRR, MR, ¥

TEATZEA PSR (1) KRR (b, , by,
FILE) B4 R, AR, REHEHIFIR SRR

IERR MRk R, MR, HAHF Mo R R 28 4520 (1) 1
ST LIS BRI SR o BTSRRI I 1 43 2 A
AL IR AT H R, =R, , X 5HEFE .

EI6 #Rev, HR, ex, 1

to=minby by, byt i=1,2, -1

YT R, B S BRI, R4 R, & R iz, H.
L JEBBRPISE by by, o by, R RS 1 R
A1 v

IERR  BOX R, RS2 R B 8A% . ARAEE T 4 T, fETE
R —MEEE RHHR R, #RHA R, CR's HTRZERWK
1&34% 4 R ZHE D SHIW 2 (1) B
i=1,2,,n-1

=]
’bimiIE R

l] ’tz’."

’ .
l = mln% bil 1b12 s 7bimi }

ERE R, ZHA RS Hdi 201 , 513 1Al HL R,
5 RS MER . AP R, & RAINTSHE

\t‘%’/,, \h,’/_,

BRA =1

a)Mi, <, Ht, <t; 5,2 PR QFmxwt Mt TR
PTTE, S M=0-P, IR M=, IEHIR, ¢R,
XGHBT &, MR M=, XUIER, 5 RIMRT, 2
Bty Koy R A3 AR AR R

b)Y, =1, B¢, =t B, AW =1,,t <ty H b, <,
(k>2), WeBF77E n OB o, 14 R, ZEGBH W T 553k

B
(1 n
(R*)”:|:[tz H] 5

a1 []
AT R, CR' R R REH IR R RERY 43 1 =X, TE LY
SRR A
[] n ,
L
[12’ H] [] lzl]

t' [] 5" []

BT =0, R R B RN AT R 1Y 43 =X ] e 4 2
R W3R Ir = XFERTLAERE R 53 A5 AR N S50 R o
SR, B, XSRS AR TE]

TE LR PIRN AT T R REAE AT B S8 0, B v, X E 1Y) 3 i
AR EE I o AR AR A0 3 5 FE , LB 42 IR 1 3 At 40+
J5 T3 e R Ak 8 1 52 0 A, B 45 1 BT A5HIE

FRARE A B 6 7T LA 3t 350 1 e S e — BB S5 40 X R 2 1
SEAE BRI R EE %, BRI

B CTO:FIWT— ORI RIS & 45 BRI AR )
RAMEGIE

B BRWIARROCR R LEBWISEM LR R, o

i cresult =0 B 1,

function result = CheckTO(R, R , )

n =size(R) ;// WG &

[] 4/
57




- 4536 -

WA N R A R

529 %

result =0
ifn=1
result =1;
else
resolution = Resolution( R , ) ;//#5%& R, 1§ & 40 fif ¥4 385 19 40 it
nl = size( resolution) ;
fori=1:nl
[R(L,),R(I),R(L,,I5) ] =Resolve(R,resolution{i} ) ;
[R, (I,),R, (I$),R, (I,,I5) ] = Resolve (R, , resolution
{i);//74 R 1 R, % 4 resolution { i} 43
if min(R(1,,,15,)) >min(R, (I,,I;,))
result =0; break;
else
result = CheckTO(R(1,,) ,R, (1,));
if result =0 break; end
result = CheckTO(R(I;) , R, (15));
if result =0 break; end
end
end

end
7 :a) resolution { i | FE/REE A resolution 14 i PMILE;b)
size (resolution ) /N EE 4 resolution FILE 4.

2 MHESHAERBNSBAMAREZR

SRRl RO B F N X R REEFEEN
YEM . IEATE IR 3 BRI A, S8R DAL 15 SR R T EM
HF , NI — SR UL, SRR UEMIE MR TS HZ MR
FERFR I, N TR M R, e E e s —
ANXEERNE . HTSEAETNSELTHEAERXR, Fikn
AL —A L HHOR T A S5 R RN E LR, WA RE
ISR N T I ER RIS R . AR5
VIR SEU R BN 73 R R BRI 05 , M A 28R .

T e R TR B 15 SR T A R 43 AR B T BN
HED]

a) W FAN AR S PR Y B E A — > R
D3, RS A O A S B

b)) AR AN S BRIAT 368 A% 17 ) R, TR bt 2 4 e T 5
ST, BORE [l SCBRAE T 40 ZR TR K o

o) [BUE J3-fif R B — A1 SR AT X T AR %
TR SR 2 TCRE I I 5 X T2 717 i, 4% B O3 Ak 2R AL 3 mT 540
L S A PR AP E, H AN ST R AR E e
RET .

B Rey, ,PS B RIM—TMHRSHEER, ARIEAWT
B

R, ]
[ | -

BB 1, >, Hovy<t, , A o, F e, — X AW EASER R
AIZH, ity ZOO AT IR, . O Tk S B MU S B U,
XFR B3 L REA U iR 5

Ry, by
Ry t,’
(R =
l"l Rp+l tp
o ]
lp Rp+2
Rty b,
thy' Ry ty'
(Ry)s=
Rp+l Zp
o
t]) Rp+2
FHL A IR SR 7B AT I FMEIE «
/VIM /Vtm ’
T;,'\t L,y lu’\t R
h . Al h . ¥l
‘p »
T, T

ty'o AT WL — T AR M LU R

/gl(l"i, ~bu)’

Horth, (k=12 ,m) B 0, KT R T IEE . A
R M, BN R RE A5 A BORA S5 0 5 3 15 58 bt
WAL R BE B X B . IS PRN 7 S B7 A% M, (LA,
WIEREFE— . WIASHCR KA R TR Pk LR F

Pk APRHEWIGSH R BIMRR

WA WIESHR PS MRIIIAMIZR RS BEHIAIRIEZ .

Wit B4R PS B4R R RS.

a) PEERBE B PTG 2 BOR MR L A — X R T R A% 0 2
BOBH B o 10, 368 0, B 0, WEE T 4 L B L,
02 RS 155 1, A 1, XEREHIH

) $ R AT R AR 52 s, il 75,

UL L, g2, T 4

rs; :L,{l% 15, =L {21

W L AT — AT Ly B4

rsy =L, ,rs; =L, -L,;
WA L AT L, B L, B4

rs; =L, ,rs, :LPO

M, i=1,2

o) TR K%L
X (ry -4)?
M.: iersj jelp-rs;
" card(rs;) x (card(L,) —card(rs;))
WM, <My JBA Ly =rs 55 Ly =75,
) AR T S SRR S R RS BSRAT A — A1 5
AR T W AP

L,

Ly
\‘L*—Ll

/ Li~L,
\ LI,
e) *ETE RS i}gjé_ig’ PSO

D TR a) ~e) HE PS H A SR LEAF LR



% 12 AR A — R 2 64 0 R Rk . 4537 -
jﬁﬂ:n PS: 0.1—>O.l<:).24’0.5
3 HEHIRE R SRR e
RS:{I,2,3,4,5,6]—»{1,2,3,4,5}\{1’2’4}_”1,2}
TE AR 75 TR AN R0 LT A L R P 15 SR
D6 Z R — AN, A BRI — IR, KRS 1 2 )% d)HREE PS KRS FES BT CR R, T4
1 0.5 0.1 0.2 0.1 0.1

55 2 TEIBFIT, b L ARAS B e s B — A E R UG 1 5
%, BARIE

B OTO ARBUBOBIAELE & 1 — AL A%

BN CBRIFERIER R=(ry) 0o

B R W — LA

a) PR ORISR G R R 1% R'CR,

b) ML CTO HIKr R A I R &A% . Wk R'JER
L% iR B R & FE WILG S HFR PS KAHNL I 43 fift
RS,

o) ARYEE = APR J4%% PS J RS,

d) R4 PS Jz RS Mt RIS MM R R

e) ¥R b) .

LB D) PAAIRE R AR SR PS AR ) 43 ff
F RS HBA 4 Wi Inds o T TG — )4 T o ZE Ui .

IEANTESS 1 3 THe ), MR — BRI S M R RPAZ R
L% 4 RSB AT — A — SO A R R (1)
TRk, Hik, R s S804 B (1) 71550k vl 15 2109
WGSHR PS, i/l 7R RS PRFRIFR I TCAAE o

4 sl

A B2 — T SR ELAA T BT AR SCHR L A R R PA T
W ZE IR RETHIARIIC R R:
1 0.5 0.3 0.7 0.6 0.7
0.5 1 0.1 0.2 0.8 0.7
0.3 0.1 1 03 1 0.1
0.7 0.2 0.3 1 0.2 0.3
0.6 0.8 1 0.2 1 0.8
0.7 0.7 0.1 0.3 0.8 1
a) PRSI S M G R R 13 R'CR, X RHIS RIY
1% 388 PR A A AR 40 2R BRI SN DG R
1 0.1 0.1 0.1 0.1 0.1
0.1 1 0.1 0.1 0.1 0.1
0.1 0.1 1 0.1 1 0.1
0.1 0.1 0.1 1 0.1 0.1
0.1 0.1 1 0.1 1 0.1
0.1 0.1 0.1 0.1 0.1 1
b) FIFI%% CTO Hll 22 R L. IR, 4518
JEE N, XAETTEA E R I S EFR RS BRI 7 PS, H.
S/

0.5

PS: 0.1 —> 0l
1

RS:{1,2,3,4,5,60—»{1,2,3,4,5}—»(1,2,3,5 71,2}
S3.5)

) IR, PS O HE B S HOR I A 55 R R, 5 A ik
APR X PS [ RS HEATIAHE  JXAE AT LAAG AR 4528 -

0.5 1 0.1 0.2 0.1 0.1
0.1 0.1 1 0.1 1 0.1
0.2 0.2 0.1 1 0.1 0.1
0.1 0.1 1 0.1 1 0.1
0.1 0.1 0.1 0.1 0.1 1

e) IR D) AL R, .
1 0.5 0.1 0.2 0.1 0.7
0.5 1 0.1 0.2 0.1 0.5
0.1 0.1 1 0.1 1 0.1
0.2 0.2 0.1 1 0.1 0.2
0.1 0.1 1 0.1 1 0.1
0.7 0.5 0.1 0.2 0.1 1

'

*

5 H#RiF

R T ARBASIAR I OC R — ML A% A SR T AR
RIOC R AL AL FIBIR L WIS HR By R Z R AR SR DA S
RWIAHRIOC R AR AR o TR B, A< SCHR HH 3Bk v L
HEMB—MEEZ . ANGHT T WD BRI A 106 R 1% 34
AR ESEH TN L L
e ¢
[1] XA, &5, EHMamk 2eEdz[T].

3%, 2010,46(2) :111-114.

[2] De MEYER H, NAESSENS H,De BATES B. Novel algorithms for the

AFTIFERFF

computation of T-transitive closures and opening of proximity relations
[ C]//Proc of EUROFUSE-SIC. 1999 :200-203.

[3] De BAETS B,De MEYER H. Transitive approximation of fuzzy rela-
tions by alternating closures and openings [ J]. Soft Computing,
2003,7(4) :210-219.

[4] De BAETS B,De MEYER H. T-transitive closures, openings and ap-
proximations of similarity relations [ C] //Proc of IEEE International
Conference on Fuzzy Systems. 2002 :1375-1380.

[5] GARMENDIA L,SALVADOR A,MONTERO J. Computing a T-transi-
tive lower approximation or opening of a proximity relation [ J]. Fuzzy
Sets and Systems,2009,160(14) :2097-2105.

[6] DENG G N,LI'J Q,LI H X. An algorithm for computing transitive
openings of fuzzy similarity relation [ J]. ICIC Express Letters,
2010,4(2) :589-594.

[7] LI H X. Fuzzy clustering method based on perturbation [ J]. Fuzzy
Sets and Systems,1989,33(3) :291-302.

[8] HE Q,LI H X,SHI Z Z,et al. Fuzzy clustering method based on per-
turbation [ J ]. Computers and Mathematics with Applications,
2003,46(5-6) :929-946.

(9] fTik, F bt BMBRE T ORMFNELE(]]. AT BERS
% #%,1999(4) .8-11.

[10] DENG G N,JIANG Y L. A novel representation of fuzzy equivalence

[

relation [ C] //Proc of the 3rd International Workshop on Intelligent
Systems and Applications. 2011 :249-252.



