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1. Preliminary 

1.1 Concepts of IFS" 

Let a set E be fixed. An IFS A’ in E is an object having the form 

AX = {<< ropa(x) a(x) > |x € E} 

Where the functions pa: E-~0.1 Jand va: E>[0,1] define the degree of membership and the 

degree of nonmembership of the element z€ E to the set A,which is subset of E,and for every x 

€ FE: 0p (x) +a (x) <1. Four our convenience, A* is denoted as (Aspasva). 

1.2 Natural transformation and category Funct(C,D) 

Let C and D be two categories, F and G be two functors from C to D. A natural 

transformation from functor F to functor G is an assignment t that provides, for each C-object a, 

a D-arrow tu: F(a)->G(a) such that for any C-arrow f:a—6,the following diagram commutes 

in Di.e. th ° FCf)=GC(/) ° gt. 
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we use the symbolism t:/—>G,or FG, to denote that t is a natural transformation from F' to 

G. The arrows t, are called the components of t. 

By the use of natural transformation, we can form a category Funct(C.D): 

~its objects are functors from C to D; 

~--an arrow from functor F to functor G is a natural transformation t: FG; 

~—Let t; FG and 6:G>H be two natural transformations,the composition of 6 and t 

satisfies: (6 ° T)y=O. ° ToVW @EC. 

1.3 Small Categories 

Let 2={0,1},then 2 can form a category with only two objects and only two identity 

arrows, which is called as discrete category. 

Let 2=({0,1}.,then 2 can form a category with only two objects and only three arrows: 1o>= 

<0,0>:0-0 and 1;,=<1,1>>:1—1 be two identity arrows and arrow <0,1>>:0—1.,which is 

called as poset category. 

Let M= (M, *,e) be a monoid category with only one object M, its arrows are the 

members m of M, * be a composition,i.e. , m°n=m*n,and e is a identity from M to M. 

Let J be a set,then I can form a category with only identity arrow and its objects are the 

members 7 of I, which is called as a discrete category. 

In this paper, we construct four intuitionistic fuzzy categories I[Fuz’, IFuz~ , M-IFuz and 

IFBn(I) by using category IFuz and prove that they are isomorphic with functor categories 

Funct (2,1Fuz) (2 is a discrete category) , Funct (2,IFuz) (2 is a poset category) , Funct (M ,IFuz) 

and Funct (1,IFuz) respectively. 

2. Category [Fuz’ ,.[Fuz~ ,M-IFuz and IFBn(I) 

Let IFuz be a category. Its objects are IFs(A,pa,va)satisfying:ps(a)>0,V a€ A;its arrow 

from (A,pasva)to (B,uy,vg)is a mapping f:A—B satisfying: pC f(a) ) Spa (a) sup f (a) )<va 

(a),V a€ A. by the use of category [Fuz,we can obtain the following categories: 

(1)Category IFuz’ 

Its objects are < (A, uasva), CB, py, Up) >,» where (A, pasva)and (B,yg,vg) are [Fuz- 

objects. 

An arrow from< (A, pas va)s CB, pes Ug) > to < (Cs pes tc)» CD; up» Up) > is a pair of 

mappings (/,g),where f:A—~C and g:B—D satisfying: 

CG) pe Cf Ca) ) Spa (a) uc (f(a) )<vala) ,V a€ A; 

Gi) pp Cg (6) ) pp (0) .up (g (6) ) <p (6) WV bE B. 

Composition of (f,g) and (f',g') satisfies:(f,¢) ° (fg =e f'.g° 2"). 

(2)Category [Fuz~ 

. f . 
Its objets are C(A,ua)—~(B, py. vp) ,where (Aspasua) and (B,ppg,vg) are I[Fuz-objects 

is



and f is a [Fuz-arrow. 

An arrow from CCA, pasta) —> (Bs pas 02) to COC, pes 6) > CDs pps bp) Jis a pair of 

mappins (h,k) ,where h: AC and k: BD satisfying: 

G) pc ChCa) ) pa (a) sc (h(a) <a (a) V aE A; 

Gi) pp (RCS) ) pp CD) Up (RCH) ) <p (H) VV OE B; 

Gye Pog eh. 
Composition of (h,#) and (h',#') satisfies: (A,k) © (h'.R )=(heh',ke R'). 

(3)Category M-IFuz 

Let (M, * ,e) be a monoid with identity e. objects of category M-IFuz are (A, pa.va+§) 

where(A,pa.va)is [Fuz-objects. mapping §:M xX AA satisfies 

G)§(e,a)=a,V a€ A; 

GidEGn,€(n,a)) =ECm ¥ n,a).V a€ Asm nEM; 

Git) us (EG ,a) ) a (a) svn (EG a) ug (a) WV aE A. 

An arrow from (A,pa,vas§) to (B,uy,Up,)is a mapping f:A—>B Satisfying 

(a) f (E(m,a))=4(m,fla)).V a€ A; Cb) pe f(a)) Spa (a) va f(a) )Xuala) V a€ A. 

Composition of arrows is composition of mappings. 

(4)Category IFBn(I) 

Let I be a set. Objects of category IFBn(I) are (A,pasva,f),where (A,pa,va) is [Fuz- 

objects, f: ATI is a mapping. 

An arrow from (A.pasva,f)to (B,p3.g.g)is a mapping k; AB such that 

@gek=fs CGidus(RCa)) Spa (a) op (h(a)) Kua (a). 

Composition of arrows is composition of mappins. . 

Category [Fuz’ ,IFuz~ ,M-IFuz and IFBn(I) have intimate connections with category IFuz. 

We shall prove that they can be represented as category Funct (C,IFuz) of functors from small 

category C to category IFuz. 

Theorem 1. Let 2= {0.1} be a discrete category, then category IFuz’ is isomorphic with 

category Funct (2,1IFuz). 

Proof. Let F:2—IFuz be a functor,then (F'(0),F(1)) is IFuz?-object. Since 2 is a discrete 

category with only identity arrows 1,=<.0,0>:0~0 and 1} =<1,1>:1—~1,s0 F(1,) and 

F(1,) are identity arrows from F'(0) to F(0),F(1) to F(1) respectively. Hence F can be seen as 

<F(O),FQ)>. 

Let F and G be two functors from 2 to [Fuz and t; FG be a natural transformation ,then t 

has two components t):/'(0)—>G(0) and t,:F(1)—>G(1) and consequently t can be seen as (Tt, 

t,). Let 

# ;Funct(2,(Fuz)—>TFuz’ 

F]e<F(0),F(1)> 

F —<+G b(t 5T)) ’



then -* is a functor. Clearly,“ is a isomrphism. Hence [Fuz’ is isomorphic with category 

Funct (2,[Fuz). 

Theorem 2. Let 2= {0.1} be a poset category then IFuz~ is isomorphic with category 

Funct (2, IFuz). 

Proof. Let #:2—IFuz be a functor and F(1)) =1 rc) sf (1,) =1eqy) sf (0,1) =f. then F 

can be seen as (F(0)-2+F(1)). 

Let G;2—>IFuz be a functor and t: F~G be a natural transformation with component 

(t)+T,),then (t),7,) is a arrow from CF(0) > F (1) Ito (G00) =+G (1) (where g=G(<0,1 

>)). Let 

# ;Funct(2,[Fuz)—>ITFuz~ 

FE C(O) F(A) 

F—>Gh(H.t) 

#¥ ;(Fuz~—~Funct(2,1Fuz) 

f 
CCAspa »Ua > CB, ps » Up) J }>F 

f (h,k) 

CCA spa Ua) —>CB, pis 0) > C(C pe UC) > (D spp sp) ] Pet 
where F(0)= (Apa va) FC) = (B, up. vp) oF) =Id4.F C1) =Idg,F(<0,1>)=f,m=h 

and t=. 

Then # and’ are functors and ¥ is an inverse of # . Hence,category I[Fuz™ is isomorphic 

with Funct (2,IFuz). 

Theorem 3. Let M=(M, * ,e) be a monoid category,then category M-IFuz is isomorphic with 

Funct (M.IFuz). " : 
Proof. Let F: M—>IFuz be a functor and F(M) = (A, yasva)s &m=F (m). Let €(m,a) = 

Em(a),¥ a€© Asm€ M then we have M-IFuz-object (A,pasva,§). 

Let G: M— IFuz be another functor and t; F >G be a natural transformation with 

component tu=/. Let GGm) = (B, pps) %Im=GCm),then f is a arrow from (A,pa.va,§) to 

(B, pp .Up>7). Let 

#* ;Funct(M,[Fuz)—~>M-IFuz 

F/R CAspa sta) 

F—>Gbs 
‘then # is a functor. Clearly, is a isomorphism. Hence, category M-IFuz is isomorphic with 

category Funct (M,IFuz). 

Theorem 4.. Let set I be a discrete category, then category IFBn (I) is isomorphic with 

category Funct (1, [Fuz). 

Proof. Let F;I1—-IFuz be a functor and F (i) = (Aj, pas va.). Let A= U (Ai x {i}); 
1 1 ie



fA (asi) bets py: A> (0.1 J. Casi) be pa (a) 30,2: A>L051] Cas7) bus (a). then we have 

IFBn(1)-object (A.spasvas Sf). 
Let G;I->IFuz be another functor and t: FG be a natural transformation with component 

t7:FG)>G(). Let 

k:A>B (ai) (7(a),1), 

then & is a arrow from (As pasva, f) to (Bs pes vs» g) Cwhere (B, pp, Ups g) is a object 

corresponding functor G). 

Let 

¥ ;Funct (1. [Fuz)~IFBn (1D) 

Fie (Aspasvast) 

F—+Gtk 
then * is a functor. 

Conversely, let (A,tasva>f) be an IFBn(I)-object and A;= f~'() » Ha, =a | 4,004, = D4 ls. 

Let FG) = (Aj. 4a, +¥a,),then F is a functor from category I to IFuz. 

Let &: CAs pas vas f) > CB, pp, vp, g) be a arrow and k} =|, then we have natural 

transformation F —<+G with component t,=&, (where G is a functor corresponding (B, pp, vp> 

g)). Let 

#@ -IFBn(1)—Funct (1, [Fuz) 

(Apa svar) }>F 

k 
CA, ua Ua f)—>(B, un tase) +>F —+G 

then “ is a functor. 

Clearly,# is a inverse of * . Hence category IFBn(I) is isomorphic with category 

Funct (I, IFuz). = 
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