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n-Dimensional Interval Valued Fuzzy Subsemigroup in Semigroups
Song Aili, Wang Fengxiao
(College of Mathematics and Statistics , Kashi University, Xinjiang 844000, China)

Abstract : Fuzzy subsemigroups of semigroups are an important research field of semigroup fuzzy theory. Combining the
concepts of n-dimensional fuzzy sets and interval valued fuzzy sets,the concept of n-dimensional interval valued fuzzy sets
is introduced and applied to semigroups. The concept of n-dimensional interval valued fuzzy subsemigroups of semigroups
is introduced. The basic properties of n-dimensional interval valued fuzzy subsemigroups of semigroups are discussed.
The relations between n-dimensional interval valued fuzzy subsemigroups, interval valued fuzzy subsemigroups and
subsemigroups of semigroups are given. It is proved that the intersection and direct product of n-dimensional interval
valued fuzzy subsemigroups of semigroups are still n-dimensional interval valued fuzzy subsemigroups.

Key words : semigroup ,n-dimensional fuzzy set,interval valued fuzzy set,n-dimensional interval valued fuzzy subsemigroup,
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REL DX AL L SEASOR AR A RH OGP . M DA AR 3~ AR USRI AR A 3, A BRBE () BOREMH 1 A A
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(ERORISE AL, D FRE n AR DX IR EDRSEOR B2 O N T2, 5T T 2R n 28 DX 1 (R AR 5~ A A A8
&, IFHE T E RIS
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D, A'D,=[min(a,,a,) ,mn(b,,b,)],D,V'D,=[ max(a,,a,),max(b,,b,) ],
D, =D, B3HAY a,=a,,b,=b,.

EX 1Y B X BESES, 2L ={(a,,a,,,a,)0<a,<a,<--<a,<1} ,FRA: XL HX I
B n HERIHISE.

BN 20 2RES FAORIHIAE w BN T2 B, AT 2,y e S A w(xy) =min(u(x) ,u(y)).

EX 3P RES LAOBIHIZE M, BN X R ERH T2 B T x,y e S A

M, (xy) =M, (x) N"M,(y).

EX 4™ CERES B n QEBOIE A= (a,,ay,,a,) BN n JEBOR TR BE, IR XHEE x,y e S A
Alxy) =A(x) AA(y)  BIBEE a,(xy) =a,(x) Na,(y),i=1,2,-,n.

2 CEREM) n—4EDX MME R0

EXS5 R XBIESE LR IV,=1(4,4,,,4,)1[0,0] <A, <A, <--<A,<[1,1]] ,HHAC
[0,1],i=1,2,-,n. FRA: X1V, JAEZHE X F 1 n 45X )RR 4E.

F S S 1 R 12 DX ) (PRS0 S gl A0 10 X P (A 4. SR X ) A, (i=1,2, -+, n) iBfL AL —A
B, ) n 2 DX R (EASORI B2 IS o 2 IX ) (ERSAM E. DR I o 2 XV P R0 RY1 42 BUE S IX. i) (D ARMI 42 A 3, S
n YRS SE T

T IR, A= (A, A, ,A,) FAR n GEXRIEBHIE  IERUE n 4EX AR SRR A AR

ik A= (A, Ay, ,A )F B= (B,,B,,-+,B,) ;AL 4E X LW n 4EIX {EEDISE , ME .

(1)A<B&A,<B,,i=1,2,-n.

(2)ANB=(A,N'B,,A, \"B, ,--- A, \N"'B,) AN B=(A, V"B, ,A,\V'B, -+ A,V 'B,).

EN6 (B A= (A, Ay, A B ERES B n 4E X [ EAIER X T E x,ye S A

A(x xy) =A(x) NA(y)  BIEEE A (xy) =A(x) NA(y) ,i=1,2,-n,
WFR A= (A, Ay, A,) 2 RE S B n 28 DX ) FEASDRH 72K B,

FAE SC3 AT U A= (A, A, A) 2P BE S B n AEIX AMEBOH T2 0E, 0 A, ,i=1,2, -, n #E2F
TS 1 X e (A AR 1~ T

EE1 B A LA, A, TERERES I RMERU 718, B A <A, <--- <A, , W] n 2 X [E{EAH
A= (A, Ay, A) S BE S 1Y n 4 X A (ST T B

1 %% S=10,1,2,3],S i _JCisds - F .

W o= o .
o o o o| o
W = O =
=T CE SRR Y
w o W o w

WS, ) bRE, 5 S 1 4-2EIX ] (A A N
A(0)=([0.62,0.63],[0.63,0.67],[0.67,0.70
A(1)=([0.40,0.42],[0.43,0.47],[0.47,0.48
A(2)=([0.50,0.52],[0.53,0.57],[0.57,0.67
A(3)=([0.40,0.42],[0.43,0.47],[0.47,0.48

3 5t R BT SEAGUE T, A R S E 1 A—2E DX TR (EASOR) 72 1.

SE S I A-HEIX R4 B A
B(0)=([0.22,0.23],[0.23,0.27],[0.27,0.30],[0.30,0.40] ) ,
B(1)=([0.40,0.42],[0.43,0.47],[0.47,0.48],[0.48,0.50] ),
B(2)=([0.30,0.35],[0.33,0.37],[0.37,0.47],[0.47,0.60] ) ,
B(3)=([0.40,0.42],[0.43,0.47],[0.47,0.48],[0.50,0.60] ).

,[0.70,0.90]),
,[0.48,0.50]),
,[0.67,0.70] ),

]
]
]
1,[0.48,0.507).
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W B AR S Y 42 DX NE) (RSO 7200 IR T B(2 % 3) <B(2) AB(3).

B2 B A=(A,,4,,,A)JEERES B n GEX I EBOIEE, W A= (A, ,A4,,,A4,) ZEBES [ n
Y X R TR 7 B A A, = (AY AL o AT Ay = (AY AV o JAYY BB TE S 9 n 2R
W72 RE X B A, =[A,A]],i=1,2,-,n.

IERR # A JREBES I n Y DX A E A T2 8 WX FAE R x,ye S A Zl(x *y) B?l(x) /\Z(y) ,
e

[A(xy) A (xy) ] =A(xy) =A,(x) NA(y) = [Af(x) , Al (x) T ALAL(y) AL (y) ]

MIIXHERE i=1,2, - ,n A Al (xy) ZA[(x) N (y) A (xy) ZA] () N (y),

AlsAl<--<Al AV<Al<---<A!,

BRI A, = (AL AL oo ADYFT A, = (AV,AY o AV B TRE S 1Y n 4EROH) 7R R

FEak Sk MR A, = (AL AL o AT A, = (AV,AY oo AV BB TE S 1Y n 4EROR) TR0, WX TAT 2
v,y €S, Al(xy) ZAHx) NL(y) Al (xy) ZAL(x) N(y). B A+ y) =A(x) N(y).

N T Al<Al<- o <A" AV<AV<- <AV NI A= (A, Ay, A,) Z2FBES 0 n 4 DX 8] {48
B WA= (A, Ay, A ERES B o 45X AMEBO 7K RE

WE1 WA=(A A, A= ([AY AV] (AL AV e AR AVT) 2B S ERY n 45X A A T
KR L 0<es1-AY,0<8<AL, KRS 0 n 2 X [ {E S 4

EH@: ([AV-8,AV+e],[AL-6,A +e] -+, [A"-6,A"+e])
A =([Al+e AV+e] [Alte,AV+e] - [Al+e AV+e])
WARHE S LAY n ZE X RIEA T2

W2 B A=(A, Ay, A) RERES B n dEDK EME ORI TR RE W A= (A, A, A,) ZFRE
S k 4D AMEROR - ERE(2<k<n-1). KB A, A, A2 A A, A, PHRITUFAL IR & A

T3 ERES FAn BXAEBHIE A= (A, A, A )& n JEIX BB 2L B0 7500 B 451
BAHMEE Telv, 2548 U(A,T)= v e SIA(x) =T} 2L 0E S (T2 LR

TERB(LEME) AR A= (A, Ay, A) 2B RES B n 4EIX A EABO T2F 88, SHEE M 2,y e S A A(x
#y)=A(x) NA(y). Bx,yeUA,T) W A(x) =T, A(y) =T, \f A(x % y) =A(x) NA(y) =T. BIiE2E
xxyeU(A,T). WAEZSHE U(A,T)= |x e SIA(x) =T| ZFH8E S T LR

(FEOME) WeARZS B U(A, T) JF8E S B TFBE WRAETE a,be S 1§15 A(ab) <A(a) NA(D).

Ve T, e IV (§1153 A(ab) <T, <A(a) NA(b). M\l a,be U(A,T,) fBIEa*be U(A,T,),ix 5254
UCA,T)) S W TEBETIE. NI XWAER x,y e S, 80 A(xy) =A(x) NA(y). FTLLA JE2FBRE S 19 n 4EIX
(1) (ELASEA -1 A

REIE A A B EEERES 19 n 4EIX MBI T-2H8E, 0 A F1 B 928 AN B WRERE S (9 n 4EIX[H]
(AR TR 8. XHE(ANB) (x)=A4(x) NB(x).

TERR A F1 B BIBE AN B BYE SCATAL, B n 2 DX BRSO 48 A 32 ATh 9K & n 45 DX 6] (L ASTR 4. TSR
A FI B HBI2KBE S (4 n A X B A 20 WD FAE R x,y e S, B

A(xwy)=A(x) NA(y) ,B(x#y) =B(x) NB(y),
S)lia
(ANB) (x#y)=A(x*y) AB(x*y) =(A(x) NA(y)) A (B(x) AB(y))=
(A(x) AB(x)) N(A(y) NB(y))= (ANB) (x) A(ANB) (y).
Pl AN B W22 RE S 1 n 2 X [AM{E DR T2 R
Ve LRERE S BARZS T4 SCERE S (19 n 48X MM{ERBOIZE C N
C(x)=TelV, (xel);C(x)=([0,0],[0,0],--,[0,0]),(xel).

IS R HES AAEZS T4 C HERE S 1Y n 4E DK BMEARDH 2B RE 7040 B S5 R AR s 42
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1 JE2E0E S BYT2R 0.

R 5 C OERE S B9 n HEIX RIS 7228 WX TAERE R x,y € S, C(x % y) =C(x) AC(y).

SFAEEM x,y el C(x)=T,C(y)=T. I\ C(x*y)=C(x) NC(y)=TAT=T, Wik

é(x wy)=T, 00 0%y e L 80T IR2EHE S B0,

ik sk 2 TR S BAES T R x,ye I, W xxyel, Nili C(x % y)= C(x) ANC(y)=T. tE «

¢l 34 yel, W C(x)=([0,0],[0,0],-,[0,0])5# C(y)=([0,0],[0,0],--,[0,0]). ik
C(x#y)=([0,0],[0,0],--,[0,0])=C(x) ANC(y).

B C A2 RE S 19 n 4 X ) (DR 721 B

ER 3 U T RERE S M TRRE, W E LA S B9 n 4 X RMERTH 72K D, E A8 2
U(A,[1,1])= {xeSIA(x)=[1,1]} =L

T, FRATIFE A n 2 X RMEROR T2 B B RO ME . % S A0 R P8, 2 X SxR 1Ay —
ﬁ@%(% ’x2)(yl ,y2)= (x19’1 ’xzyz) ’(xl ’xz) ’(yl ’yz) ESXR,UUJ SXR & FHF. ﬂﬂ%?l ! E éj\%uf%s Gl
R B n 4EX ARS8 L SR 1 n 4EIX FEBSE AXB K

(AXB) (x,y)=A(x) NB(y),(x,y) € SXR.

EIE6 B A A B AP B2 RE S AR Y n 45 DK RMERORI T2L B W] AxB J22B B SxR 19 n 4EIX ]
(B T2 B

B TR (x,,7,) , (5,,7,) € SXRAT(AXB) ((x,,7,) (25,7,) )= (AXB) (x,2,,7,%,)-

H1T A B 2R B22BRE S AR F 0 n 45X )RR 720, DAt

A(x,) ZA(x,) NA(x,) ,B(y,,) ZB(y,) NB(y,)
(AXB) ((%,,7,) (x3,52))= (AXB) (x,%,,5,%,) = (A(x,) N (%)) N(B(y,) NB(y,))=
(ACx) AB(y,)) N(A(xy) AB(y,))= (AXB) (x,,7,) A (AXB) (x,,y,).

PRI AXB S22 RE SXR B n 45 DX 6] (EASTR TR .

FEE 4 MU A R B Z2FRES (Y n 4 X E (BB T2 RE, W) AxB S22 HE SxS (4 n 4E X (6] {E A T

EIBT (B AxB JZFRE SxR () n kDK EROH T2, 00 A 1B S35 RERY S R R B n 28 X ]
{EASER F2 B, X L

A(x)=max| (AXB) (x,z) lze R} ,B(y)=max| (AXB) (z,y) lze S}.
TERR %% AxB 22K BE SR (4 n A X [REAO 20, WX AR (x,,y,) , (x,,7,) € SXR, A
(AXB) ((x),7,) * (x5,%,)) = (AXB) (x,,7,) N (AXB) (x,,y,).
S)lia
A(x,x,)= max | (ZIXE) (x,%,,2) lze R} =max| (EXE') (%,%,5,2,2,) 12,2, e R} =
max | (Zxé)((xl ,2,) * (%,,2,) ) 12,,2,e R} =
max%?l(x, ,21) /\é(xz,zz) lz,,z, € R} Zmax{z(xl ,2,) 1z, e R} Amaxfé(xz,zz) lz, e R} =A(x,) NA(x,),
B(y1y2)= max | (/in)?)(z,ylyz) lze S} =max | (/ixé) (2,2,,¥,7,) 12, ,2, €S} =
max | (AXB) ((z,,7,) * (2,,9,)) 12,2, € S} =
max%ﬁ(zl Y1) /\E(zz,yz) |z, ,2, € S| =max{71(zl ,v,) 1z, €S} /\max%é(zz,yz) |z, € S} =B(y1) /\B(yz).

K A B 435022 RERY S AT R (1Y n 2 X [R){EAROR 121 RE

IR 8 B IR S (A, A BB RE S 19 n dE DK A (E R TR0 ) A7 2 S 19 n 42X
IR T2 X A (x)= A(f(x)).

TERR 5 f PR S A RIS, WX TAEE v,y e S A fa % y)=f(x) * f(y). A J=KRES 1Y n 4EIX ]
{EASTR 1211, DT

A y)=A(f(x# ) )= A(f(x) * f(y)) ZAS(x)) NAS(y) )= A(x) N ().
i X3 AT AT 2B S 1Y n 4EIX RME RSO T-E .
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EE9 % f:S—R FFHE S B R AUWIRIZS. W B J22KHE R 19 n ZEICRMERTHISE. W) B Z2KHE S
() n 51X AN E RO T2 BE I FE 4P AR B 2 2FRE R (0 n ZEIX RN (EROR) T2 B
WERR  XTTFAEER y,,y, € R, AFTE x, 0, € SR f(x,) =y, ,f(x,) = y,. BIX B R BE S 1 n 4E X ]
TERDHI 215, ) Ef(xy) BEJV(x) /\Ef(y) 0,y e S. Ik
B(y, #y,)=B(f(x,) #f(2,))= B(f(x, #x,) )= B(x, % x,) =
B(x,) NB'(x,)=B(f(x,)) NB(f(x,))=B(y,) NB(y,).
B R R A 4 DK R (AR T2 B
S F AT R ¥isYs e R, 1E1E X, ,%, €8 1@15}]((9@ )=v,,/(x,)=y,. i B JEEFE R B n ZEIX[H]
ERDBIFF 8, 0 B(y, *y,) =B(y,) NB(y,). Hik
B/(x, % 2,)= B(f(x, % %,) )= B(f(x,) * f(x,) )= B(y, % y,) =
B(y,) NB(y,)=B(f(x,)) NB(f(x,))=B'(x,) NB/(x,),
FFLL B KR S 0 n 4 IX ) (R T .
EE 10 % f:S—R JEERES B R MWEIRIZS. SR A ZBRE S 19 n 4 X ) (AR TK 8, T £(A) 2
SEBE R n K RN EBOR F2LRE XH f(A) (y) = sup | A(x) 1f(x)=y].
WERR R £ S—R JERE S B R BRI WIXSF v, ,y, € RFTE 6,0, € SIS f(x,) =y, ,f(x,) =
Vo HIF A SZRE S B n dE DK BRSO 721, 4
SCAY (% y) = sup LA, % 2,) 1f(x, % 0,) =y, %y | =sup [ A, % 2,) 1)) % f(,) =y, %y, | =
sup {A(x, #2,) [f(x) =y, f(x,)=y,} =
sup {A(x,) NA(2,) 1f(2,) =y, (%) = 2} = (sup {A(x,) 1f(x,) =, 1) A (sup {A () 1f(xy) =y, 1 )=
SCA) () MCA)Y ()
L F(A) S22 R B9 n 26 X IR T .

3 4iie

ASCHIA T ARER n 4 DX AR T2 BEROMES, JROESE T e 9 — SU R P . X S5 SO 32 2245
] LUZER e ) B A — 2o A URCR 5, i BG AR B—ARBORI 2 ARSI, A SCRIMT ST TARBE it — 2B F 5T
R B B A,
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