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1. Introduction

Many practical problems in economics, engineering, environment, social science, medical science etc. cannot
be dealt with by classical methods, because classical methods have inherent difficulties. Proba bility theory,
fuzzy sets rough sets, and other mathematical tools have their inherent difficulties ([14, 19, 20]). The reason for
these difficulties may be due to the inadequacy of the theories of parameterization tools.

Molodtsov [12] initiated the concept of soft set theory as a new mathematical tool for dealing with
uncertainties. Later, work on the soft set theory is progressing rapidly. Maji et al. [10, 11] have published a
detailed theoretical study on soft sets. After Molodtsov's work, some different applications of soft sets were
studied in [16]. H. Aktas and N. Cagman [2] has established a connection betwen soft sets and fuzzy sets and
they introduced soft groups. At the same time, they gave a definition of soft groups, soft rings and derived
their basic properties ([1, 7, 8]). Qiu-Mei Sun et al. [20] defined soft modules and investigated their basic
properties.

U. Acar and F. Koyuncu introduced soft rings. Qiu-Mei Sun and his friends introduced soft modules [15].

L. Jin-Liang [1, 16] presented intuitionistic fuzzy soft sets and intuitionistic fuzzy soft groups. C. Gunduz and S.
Bayramov [11] presented fuzzy soft and intuitionistic fuzzy soft modules.

The problem which obtained in new categories are closed according to algebraic operations is very important.
Since inverse limit and direct limit contain most of the operations, the proof of presence of the limits is actual
problem.

The inverse (direct) limit is not only an important concept in category theory, but also plays an important role
in topology, algebra, homology theory etc. To the date, inverse and direct saystems and their limits were
defined in different categories. Furthermore, some of their properties were investigated [5, 8, 10, 12].

In this paper begins with the basic concepts of soft module. We introduce inverse system in the category of
intuitionistic fuzzy soft modules and prove that its limit exists in this category. Generally, limit of inverse

system of exact sequences of intuitionistic fuzzy soft modules is not exact. Then we define the notion !iﬂ(l)

which is first derived functor of the inverse limit functor. Finally, using methods of homology algebra, we prove
that the inverse system limit of exact sequence of intuitionistic fuzzy soft modules is exact.

2. Preminilaries
In this section, we recall necessary information commonly used in intuitionistic fuzzy soft module.

Definition 2.1. ([17]). Let X be an initial universe setand E be a set of parameters. A pair (F,E) is called a

soft set over X if only if F is a mapping from E into the set of all subsets of the set X, ie,
F:E — P(X), where P(X) is the power set of X .

In other words, the soft set is a parameterized family of subsets of the set X . Every set F (€), for every
e € E, may be considered as the set of €—elements of the soft set (F,E), or as the set of € —approximate
elements of the soft set.

According to this manner, a soft set (F, E) is given as consisting of collection of approximations:

(F,E)={F(e): ecE}.
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Definition 2.2 ([4, 11]). Let | X denote the set of all fuzzy sets on X and Ac E. Apair (f,A) is called a

intutionistic fuzzy soft set over X, where f is a mapping from A into Ix. That is, for each a€ A,

f(@)="fz:X —>1,isafuzzy seton X.

Definition 2.3 ([4, 11]). Union of two fuzzy soft sets (f,A) and (g,B) over a common universe X is the
fuzzy soft set (h,C), where C=AYB and

f(c), if ceA-B
h(c)=<g(c), if ceB-—A , VceC.
f(c)vg(c), if ceAl B

It is denoted as (f,A)Y(g,B)=(h,C).

Definition 2.4 ([4, 11]). Intersection of two fuzzy soft sets (f,A) and (g,B) over a common universe X is
the fuzzy softset (h,C), where C=AI B and h(c)= f(c)Ag(c). VceC.

It is written as (f,A)I (g,B)=(h,C).

Definition 2.5 (4, 11]). If (f,A) and (g,B) are two soft sets, then (f,A) and (g,B) is denoted as
(f,A)A(g,B). (f,A)A(g,B) is defined as (h, AxB) where h(a,b)=f(a)Ag(b). V(a,b)e AxB.

Now, let M be a left R —module, A be any nonemply set. F:A— P(M) refer to a set-valued function
and the pair (F, A) is a soft set over M .

Definition 2.6 ([20]). Let (F, A) be a soft set over M. (F, A) is said to be a soft module over M if and
only if F(X) <M forall X A.

Definition 2.7 ([20]). Let (F,A) and (G,B) be two soft modules over M and N respectively. Then
(F,A)x(G,B)=(H, AxB) is defined as H(X,y) =F(X)xG(y) for all (x,y) e AxB.

Proposition 2.8 ([20]). Let (F,A) and (G,B) be two soft modules over M and N respectively. Then
(F, A)x(G,B) is soft module over M x N

Definition 2.9 ([20]). Let (F,A) and (G,B) be two soft modules over M and N respectively,
f:M—>N, g: A— B be two functions. Then we say that (f,Q) is a soft homomorphism if the following
conditions are satisfied:

(1) f isa homomorphism from M onto N,
(2) g is a mapping from A onto B, and
@) f(F(x)=G(g(x)) forall xe A.

Definition 2.10 ([11]). Let (F,A) be a intutionistic fuzzy soft set over M . Then (F, A) is said to be a
intutionistic fuzzy soft module over M iff for each a € A, F(a) is a intutionistic fuzzy submodule of M and

denoted as F, = (F,,F?).
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Definition 2.11 ([11]). Let (F, A) and (H,B) be two intuitionistic fuzzy soft modules over M and N
respectively, and let f :M — N be a homomorphism of modules, and let g : A— B be a mapping of sets.
Then we say that (f,q):(F,A) — (H,B) is a fuzzy soft homomorphism of intutionistic fuzzy soft modules,

if the following condition is satisfied:
f(F@)=f(F,,F*)=H(g(@)=(H,u, H*®).

Theorem 2.16 ([11]). If {(Fi’Ai)}iel is a family of intuitionistic fuzzy soft modules over {Mi}iel' then

(Fj, Ay) is a intutionistic fuzzy soft module over IT Mj.
iel

iel

Theorem 2.17 ([11]). If {(Fi’Ai)}iel is a family of intuitionistic fuzzy soft modules over {Mi} then

iel’
@ (F, Aj) is an intuitionistic fuzzy soft module over @ M;.

iel iel

3. Inverse system of intuitionistic fuzzy soft modules

This category of intuitionistic fuzzy soft modules denoted as IFSM.

Definition 3.1. Any factor D:A” — IFSM, where A is a directed set, is called an inverse system of
intuitionistic fuzzy soft modules.

Now we consider the following any inverse system

(Far Al 102202 (Firs A ) > (Forn A ) 61

It is clear that parameter sets in (3.1) consist of the following inverse system of sets

({Aa faen {qgf' Ay o Aa}am')- (3.2)
Similarly, {M, |

acA in (3.1) consist of the following inverse system of modules

({M(Z}aeA' {pg,:M(’Z %Ma}ana')' (33)

Let A=lim A, be inverse limit of (3.2) and M =li;m M, be inverse limit of (3.3). Since pgf’(aa') =a, for
(24 (24

all a={a, }eA,

({(Mal(Fa)aa)}aeAi {pgfl :(Ma', (Fa')aa,)—)(Ma,(Fa)aa)}aw,) (3.4)

is an inverse system of intuitionistic fuzzy modules?

We denote inverse limit of (3.4) as (M, F,). We define F: A—>PF(M) as F(a)=F,. Then (F,A) is

an intuitionistic fuzzy soft module over M.
¥ 7z,:limM, >M, and (q,:limA, > A, are projecion mappings, then
e
(74,9,):(F,A) —(F,,A,) is a homomorphism of intuitionistic fuzzy soft modules, and, for & 7T &', the

following diagram is commutative:
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(Fl A) M)(Fa’ Aa)
(741041 zpY

(F A)

Theorem 3.2. Every inverse system of intuitionistic fuzzy soft modules has limit. This limit is unique and this
limit is equal to (F, A).

Proof. We get inverse system (3.1). Let (G,B) be an intuitionistic fuzzy soft module over N . For

h,, :(G,B) —> (F,, be a family of intuitionistic fuzzy soft homomorphisms of intuitionistic
o Pa a aeA

fuzzy soft modules, the conditions o Tt &', (pg’,qg')(har,(par):(ha,(pa). Now we define intuitionistic
fuzzy soft homomorphism (y,7):(G,B) —(F,A), where y:B—>A=IlimA,, y(b) ={(pa (b)} and
o

w:N->M=lipM,, w(x)={h,(X)}. Then (v,»):(G,B)—>(F,A) is an intuitionistic fuzzy soft
o

homomorphism of intuitionistic fuzzy soft modules. It is clear that for all & € A, the following diagram is
commutative:

(G,B)—l 5 (F ,A)

(.l Z (74.0,) -

(F.A)
The proofis completed.

Now we consider the following inverse system of intuitionistic fuzzy soft modules over {Nﬂ }ﬂe/\'

_ BB
(G,B)—({(Gﬂ,Bﬂ)}ﬂeA,,{(rﬂ A5 ) (GﬂrBﬂI)a(Gﬂ,Bﬂ)}ﬂnﬂ,). 3.5)
Let @: A" —> A be anisotone mapping and following mapping

(f5.95):(F,,, Aws) )= (G5.Bp)

be an intuitionistic fuzzy soft homomorphism of intuitionistic fuzzy soft modules, forall e A’.

Definition 3.3. If for all St ', the condition
BB Aty — P(B) §2(B)
((f . 28 Yot 00 = (1.9, o8 0%%))
is satisfied, then the family ((p, {( f/g, gﬂ)}ﬂeA’J is said to by morphism of inverse systems.

It is clear that inverse systems of intuitionistic fuzzy soft modules and morphisms of them consist of a
category. This category is denoted as Inv(IFSM).

Let ((0, {( fﬂ,gﬂ)}ﬂeA,)Z(E,A)—)(Q,E) be a morphism of inverse systems of intuitionistic

fuzzy soft modules. Here B=|1{B 'y B is an inverse system of sets and
y s BeA B B B y
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((o, {(gﬂ)}ﬁeA’j:A_)E is a morphism of inverse systems of sets. Then the mapping
g:Ii(r_n((/),{gﬂ}ﬂeA,):ligAa :A—>|ig1 Bg =B is a mapping of limit sets of this inverse systems.

Similarly,

((0, { fﬁ)}ﬂe,\/) Mg fyen = {Nﬁ}ﬁeA'

is @ morphism of inverse systems of modules?

Proposition 3.4. Let |i<£n(¢), {fﬂ },BeA'): f . Then

(f,0): Iig](Fa,Aa) - Iiﬂm(Gﬁ, Bs)

is @ morphism of limits of inverse systems of intuitionistic fuzzy soft modules?

Proof. Since the product operation of intuitionistic fuzzy soft modules is a factor, the following diagram is
commutative:

AF/;
I Ay ——— T1 Mp

B B
Ig 5 if g

AGg
18, ——TIN,

For all {2,(s) f€ % Ap(p)

(0. 5 }ﬁe A {(M o Tao(s) )}_) {(Nﬂ CaBayp) )} BeA”

is a morphism of inverse systems of intuitionistic fuzzy modules? Then

Iir_n [¢’ {fﬂ }ﬁeA'): Iiin {(M o(B)’ F%(ﬂ) )}_) Iir_n {(Nﬁ Cop @p(p)) j}

is an intuitionistic fuzzy soft homomorphism of intuitionistic fuzzy modules and the following diagram being
commutative:

LeA’

F
A—- M
A bmM, .,
G '
B—>bmN,
Theorem 3.5. The corresponding

(Fa A uen — i1(F, A,)

is a covariant factor from the category Inv (IFSM) to the category of IFSM.
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Theorem 3.6. If {(F, A)}jEJ is a family of inverse systems of intuitionistic fuzzy soft modules, then
!HDI}(F,AQjZ]?lEH(F,A)y

Proof. The proof of the theorem is straightforward.
4. Derivative Factor of !@ factor

Let us review the problem of exact limit for inverse system of exact sequence of intuitionistic fuzzy soft
modules

Example 4.1. Let M, =Z, M| =Z, M =Z, be modules aring. Then

M =(M, } oy P37 ) = 3m])

M= (M o 50 =3

(M) o o2 =[m]

M!!

are inverse systems of modules and?
f ={f,:M} —>M,f,(m)=2m}
9={gn: My —>Mpgq(m) =[m]}
are morphisms of inverse systems. The following sequence

f g
0O->M->M->M" >0

is short exact sequence of inverse systems of Z - modules.

Let A be a parameter set

F,.:A>IFSM(M}), F,:A—>IFSM(M,), K/ :A—>IFSM(M;
intuitionistic fuzzy soft modules defined by the formula

vacA, Fra=(xO)y, R =1-(x@);. Fna=xO)y,.

I:na =1_(7(a (O))Mﬁ’ Foa :(Z(O))Mn” ' anzl_(Z(o))Mn" '
The sequence

0—> (M}, Fa, Fr;a) — (M, Fra, Fna) - (Mg, Fa, Fr;’a) —0

is also short exact sequence of intuitionistic fuzzy modules for each a € A. Then the sequence
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is short exact sequence of inverse systems of intuitionistic fuzzy soft modules. Taking the limits of this
sequence is not exact.

0—>(F, A —>((F,A—>(F" A -0

As it seen the limit of inverse system of exact sequence of intuitionistic fuzzy soft modules is not exact. So, it is
necessary to define derivative factor of inverse limit factor in category of intuitionistic fuzzy soft modules.

We get inverse system in (3.1). We define the following homomorphism of modules

d:IIM, ->IIM,,
o a

by the formula:

d({xa }): {Xa - pg’(xéc)}ana”

We demonstrate that Ya e A d is a homomorphism of intuitionistic fuzzy modules. Indeed,

Faa(@(0, D) = Faale = P2 ) )= 2 Fualte = P (%)
> AminF, (%), Faa (P8 ()}

(80 D) = FR (e - 08 ()= v 2l - p (x0)
<vmax{F2 (x,), F2(pg (x,)}

Since F,(p2'(x,))2 F,(x,),and F2(p% (%)< F2 (%)
a0, )2 AT (0,), o (1)

(Pl )A Fra )

APt = Faall,)

and

FA(A(x, )= v max(E2 (x,), F2 (1)
~v{F2 () v (01)) =V F2000) = FR(1x )

Then d is a homomorphism of intuitionistic fuzzy modules. Therefore (kerd, FAa|kerd) and
(co kerd, (FAa)p) are defined.
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’ = 1
For inverse system of modules ({Ma }aeA’ {pg }(ma,), !ﬂ( )M a = ITM a/lmd is derivative factor.
a

If 7Z'=H|V|a —)!im(l)Ma is the canonical homomorphism, we can define intuitionistic fuzzy
o
modules by (!im(l)Ma,(FA)g,(FA)z). Then (F4 , F,[A)Z A—)l;ll\/la is intuitionistic fuzzy soft module.
Definition 4.2. ((FA)”,(F A)”) is called “first derived factor” of the inverse system of intuitionistic fuzzy soft
modules given (3.1).
Proposition 4.3. !iﬂ(l) is a factor.

Proof. For this reason, it suffices to show that for each the morphism

f Z(Pi B> A {f.95):Fog Ao~ G, Bﬁ)}ﬂeB)'

!i_m(l)f:((FA)”,(FA)”,A)—)((GB)”,(GB)E,B) is the homomorphism of intuitionistic fuzzy soft

modules? Since

(FﬂA)(x+imd): ir|1deA(x+z)2 ir|1fdGB(f(x+z))= ir|1fdGB(f(x)+f(z))

= inf GB(f(0+y)> inf (F(x)+y)=(G®),(im® f(x+Imd))
y="1(2) yelmd -

!iﬂ(l) is a factor.

We investigate another property of !im(l) factor, let us introduce the category of chain complexes of

intuitionistic fuzzy soft modules ([5]).

Let {(Fn , A)}nez be intuitionistic fuzzy soft modules over {l\/l n }nez and let for Vne Z,
(anilA):(Fn’A)_)(Fn—l’ A)

be homomorphism of intuitionistic fuzzy soft modules.

Definition 4.4. If for all a€A {(anFnav Fna)ﬁnZ(Mn,Fna, Fna)_)(Mn—lan—la’ Fna_l)} is chain

complex of intuitionistic fuzzy soft modules, then the following sequence is said to be a chain complex of
intuitionistic fuzzy soft modules

(F,A) =1{(Fy, A)(@nLa): (Fn, A) > (Fy_1, A)}.

Let (F,A)= {(Fn,A), (an,l/_\)} be a chain complex of intuitionistic fuzzy soft modules. Then for each
a € A we obtain the fuzzy homology module

H,(F,a)=kero,\Imo,

for the fuzzy chain complex
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Thus, for all @€ A the fuzzy module H,(F.a) is a quotient module in {(M,,, Fy;)}. If there exist a one to

{(M ns Fn (a))' Op ! (M ns Fn (a)) - (M n-1 Fn—l(a))}'

one and covered connection with every fuzzy submodule of fuzzy quotient module of (M, F,;) and fuzzy
submodule of we can think the intuitionistic fuzzy module H,(F,a) as a fuzzy submodule of (M,F,,).
Thus,

H,(F-):A—>FSM(M,)
is an intuitionistic fuzzy soft module?

Definition 4.5. Intuitionistic fuzzy soft module (H,(F,—),A) is said to be N —dimensional fuzzy soft

homology module of chain complex of intuitionistic fuzzy soft modules
(F.A={(F0. A). (@n1a)}-
Definition 4.6. Let {(Fn,A), (Gn,lA)} and {(Gn,A), (8},,15)} be chain complexes of intuitionistic fuzzy
soft modules over {Mn}nez and {Nn}nez respectively and let {fn M, - Nn} is homomorphism of
modules, g:A—> B is a mapping of sets. If for all ae A, f,:(M,, F2) —(N,, Gr?(a)) is a fuzzy
homomorphism of intuitionistic fuzzy modules and the condition O'n o fn = fr;—l 00,, is satisfied, then
(f1,9):(Fp, A) = (Gy, A)
is said to be morphism of chain complexes of intuitionistic fuzzy soft modules.

Definition 4.7. Let ({(/)n }, 9). ({l//n },g) : {(Fn,A),ﬁn}—>{(Gn, B),@'n} be morphism of chain complexes of

intuitionistic fuzzy soft modules and let
D=({Dy}:0):{(F, .00} > {11, B). 01}

be a family of homomorphisms of intuitionistic fuzzy soft modules. If the condition
@y — Wy = D10, +0,,1D,, is satisfied then the family of homomorphism of intuitionistic fuzzy soft

modules D=({Dn}, g) is said to be chain homotopy morfism ({(pn }, 0), ({l//n }, g) is said to be chain
homotopy mappings and denoted by ({(pn }, g)~ ({l//n }, g).

The following theorem can be easily proved.

Theorem 4.8. The chain homotopy relation is an equivalence relation and homology (cohomology) modules
are invariant with respect to this relation.

Let

(e AL (0% 10 (Furs A > (R A )

be an inverse system of intuitionistic fuzzy soft modules.

Let us consider the following cochain complex of fuzzy soft modules
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Cohomology modules of this complex are kerd and cokerd .

_ d _
0 — (TIF,,, A)—>(TIF,,A)—> 0.

Lemma 4.9. lim(F,,, A)=kerd and lim® (F,,, A) =cokerd .
«— «—

Proof. The proof of lemma is trivial.
We accept natural numbers set which is index set of inverse system.

Theorem 5.11. Let the sequence

2 3

Pi 2
(FLA) (R, A) ...
be inverse sequence of intuitionistic fuzzy soft modules. For each infinite subsequence of this sequence,

(1
!m( ) dose not change.

.. P
Proof. Let S = {I, j,k,...} be infinite subsequence of natural numbers N . From Lemma 1, !ﬂ( ) is defined

by the following homomorphism of fuzzy soft modules as appropriate subsequence

J':(H FS,AJ—{H FS,AJ.
seS seS

We may define

fo. fi: I Mg — I1 M,
seS

neN

homomorphisms of modules with this formula:
fo (X, X, X ,0) = (pli(xi)’ D3 (X )seees P2 (%), X, Py (X ) Pia (X)) %] )
fl(Xi,Xj,Xk,...):(O, 0,...,Xi,0,...,Xj,O,...,Xk, 0,)

Also, foreach ae A

(2, Fra ) (BLOO e P10, P ) DLy )

= Fua (1 (%)) AV Fi_ga (P2 (6)) A Fig (%) A

Fi+1a(pij+1(xj)) AN N (Xj A
= [Fia(xi) A AFia (X)) A Fia(Xi)]/\lea(Xj)/\.../\ Fja(Xj)J/\---

:Fia(xi)/\Fja(Xj)/\---: A Fsa(Xs)
seS
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v Fy (P06 P06, P X5 )1 P X5, )

=R (P O)) Vv FA(PL () VR (6) V...
FL (Pl () Vv () v
<[ RV v B0V R 6) [V FRO) v v FEG) v
= ROV F (X)) v = v R (X)
and

( A Fna) 0,0, %,%;,0,...,%;,0....)

=Fa (0 A ARz (%) A Fiia ()AL A Fja(xj)/\---

= Fa(Xi) A I:ja(xi)/\ = A FealXs),
seS

( v Fnaj(o, 0,01, X;,%,0,.,X.,0,..)

neN
=F2(0)v..vF*(x) v F40)v..v Fja (Xj)v...

= I:ia(xi)\/ Fja(xi)v = s\e/S Fsa(xs)-

Then FO’ ]El Z( HS Fs’Aj —)( IT F,, A) are homomorphisms of intuitionistic fuzzy soft modules. It is clear
se neN

that the following diagram is commutative:

(n FS,A)—>(H Fn,Aj
seS neN
dd dd

(1 F.A)>( 11 Fal
seS neN
i.e. {fo, f_l} are morphisms of cochin complexes. Now, let us define

Jg, 91: II M, > I1 My
neN seS

homomorphisms with this formula:

9o (X1, X2, Xg5) = (X, X, X 1e02)
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X+ P (Xigg) et P H(X11) X
91 (X, X2, X3,...) = :

+ pjj+l(xj+1)+---+ P} (1)

For

( A Fsaj (Xi’Xj’Xk"")z Fia(Xi)/\ Fja(xj)/\ > né\N Fna(Xn)

seS
and
i+1

(SQS Fsaj (45 + DI )+t P01 0), X 4 PEE Oy
= Fia (% + P (0) ot PG )A Fia [ X 4 DA ) A
> min{Fa (%) Fia (F060) - Fia (P10 0 0
min{Fja (¢ e Fia (0060
>minFig (% ) Fiiga (Ga)s Fiaa (Xj)fA-e

mln{FJa (Xj) ..... Fj+1a (Xj+1)---’Fk—la(xk—l)}/\"-

= A Fna(Xm) = A Foa(xp),
meS neN

( \Y% Fsaj (Xi,Xj,Xk,...): Fia(Xi)V Fja(Xj)V...Sn;/N Fna(Xn)

seS

and

(S\G/S Fsa) (Xi + 1 (% 1) + ot DY), X p'j“l(xk_l),._.)

=F (xi + P (X ) ot pijfl(xj_l))v Fja(xj ot p'j‘_l(xk_l)}/...
< max{Fia (%), Fia(pi”l(xiﬂ))---' Fiia (pjj_l(xj—l))}v

max () P (P 20 v

v max{Fja (Xj )- Fii (Xj+1) ----- Fka—l(xk—l)}v--- = Ve Fn (Xm).
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thus, Jg, 01 2[ I1 Fn1Aj —)( I1 FS,A) are homomorphisms of fuzzy soft modules and J'ogo =0; od
neN seS

are satisfied, i.e., {go, gl} are homomorphisms of cochin complexes. It is clear that

gOOfO:glof_lzi[ j
I Fg,A
seS

Hence, we give

D: I M, IT M,

neN neN

homomorphism of modules with this formula:

D(Xq, X5, X3,...) = (xi + pf(x2)+...+ p{‘l(xi_l),xz + pg(x3)+...+ piz_l(xi_l),....
Xi 1,0, Xiyg + PHE (Xiy2) + oot PIT (K1) Xisg +ot Pile(xj—ﬂ,o’---)-

For,
(2 Fra Jo 4 PEOGY ot PEE 6 2030 + P308) -t P04 1)1 101

= Fia O + Pf (%) + -+ P (X)) A Foa (X2 + P3 (Xg) + o+ P3 - (Xig)) A
AFia (6 AFiaO) A Fraga (it + P (6e2) ot PIZ(60) A
> min {Fiy (%), Fra (P2 060) ) Faa (P 04 ) 1
M Fag (X2). Faa (P (46) s Foa (P52 06 1) 4 Fi1a (%4) AL A
M 12 (60): Fista (PV7 (602) b Frsta (PO A
> min{Fy, (%), Foa (X )eors Figa (Xig )} A
min{Faa (X2), Faa (X3 )+ Fisaa (%i-2 )} A Fisga (Xi2) A Fiyga (Xis0) A
# 1

:/_\F X /\/_\F X )A .= A Fra(Xn),
kel ka (Xk) Ko ka (X)) neN na(Xn)

(n;/N Fna)(xl"' pf (%) +...+ P{_l(xi—l)axz + pg(x3)+...+ Piz_l(xi—l),---yXi—1’0’---)

= F2 (% + PE(Xp) + ot PLE(Xiia)) Vv F2(Xp + P3 (X3) + .ot P5E(Xi1)) Voo
v R (%) vR0)v Fiil(xiﬂ + DT (Xia) + ot pij+_11(xj_1))v

< max{Fla(xl), Fla(piz(xz))----, Fla(p{_l(xi—l))}v
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max {F£ (%), F3(p3 (xa) ... F£ (p5 0 _)J]v F21.0x_)v O
max {Fiil(xiﬂ)' Fiil(piiilz(xnz))---, Fiil(pij+_11(xj—1))}v
< max {Fla ), F5 (X )oors B4 (X —1)}V

max{an (X2), F3 (X3).... Figl(xifl)}v (i) v Fig(Xig) v R (X)) v ..
i1 i1

= v F2(x v B2 (X )V ...= F2(x.).
7y K ( |<)Vk\:/2 K (Xq) v > n (Xn)

5:( IT Fn,Aj—>( IT Fn'Aj is a homomorphism of fuzzy soft modules? By using simplicity of
neN neN

calculation, it is shown that D is a chain homotropy between f_o 0Qg and f_l 00J; homomorphisms. Then

the following cohomology modules of cochin complexes

d
O—)( I1 Fn,A)—{ IT Fn,Aj—>0

neN neN
d
0—>(H FS,A)—{H FS,A)—>0
seS seS

are fuzzy soft isomorphic. Since lim is first cohomology module, the theorem is proved. Since
(_

lim(F,,A) =kerd and PIL(X,,1) = X, is satisfied for each {Xy e limM,,,
1
I:na(xn) = Fna(pr?+ (Xn+1))2 Fni1a (Xn+1)

I:na(xn) = Fna(prr1]+l(xn+1))S I:na+1(xn+l)
ie., foreach {x,}ekerd, {F,4(X,)} is decreasing sequence.

Theorem 4.11. For all {X,’%}e kerd , if lim F/,(x7)=0 or lim F/2(x{)=1 and the following diagram is
nN—oo n—oo
short exact sequence of inverse of inverse system of fuzzy soft modules

M M M
| \ \
0—> (F,A) - (F,, A - (F),A) -0
\ \ \
0 ->FHA > FHA > FHA -0
then the sequence
0— lim(F;,a) - lim(F,;,a) — lim(Fy,a) —
lim® (F;,a) > lim® (F,,a) - lim® (F7, a) -0
is exact
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Proof. For inverse system of fuzzy soft modules {(Fn, A)}neN'

0 d 0 0
C:OA(HFWA)»(HF%A)%OAM
neN neN

is a cochin complexes of fuzzy soft modules?
HO(C)=lim(F,,a), H'(C)=lim®Y(F,,a), HX(C)=0, k>2 (@1

are fuzzy soft cohomology modules of this complexes. Similarly, for the inverse system of fuzzy soft modules
{(Fr;, A)}> and {(F,{', A)} we can constitute the following intuitionistic fuzzy cochin complex

0 d’ 0 0
C'=O—>(H F,{,Aj —>[H Fr;,A) —-0-...
neN neN
0 d” 0 0
C”:O—{ IT Fr{’,A) —>( 1 F, A) ->0-....
neN neN

It is clear that fuzzy cohomology modules of this complexes is the form in (4.1). From the condition of this
theorem, the following sequence

0-C'>C—>C">0

is short exact sequence of cochin complexes of fuzzy soft modules. But generally, the following sequence of
cohomology modules of this sequence

0 0 0 0 1
0>H"(C)—> H'(C) > H(C") > H(C)
- HYC) - HYC") - H*([C) »A
is not exact, because 0 is usually not homomorphism of fuzzy soft modules. Since HO(C") =kerd” and
lim F ,(x5) =0, grade function F" of fuzzy soft module (H O(C"), u", ﬂ,") is equal to grade function 0.
n—>o0
Thus 0 is homomorphism of fuzzy soft modules. Therefore, the sequence
0 0 0 G 1
0>H(C)—> H'(C) > H(C") > H(C)
—HYC) - HYC") - H*C) —»A
is exact. By using the 5.1, we obtain the following exact sequence of intuitionistic fuzzy modules
0 — lim(Mp, sy, An) = lim(F,, a) — lim(Fy, a)
— lIm®(F;, a) > limY(F,, a) - limY(F7, a) —o0.
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