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1.Introduction The concept of fuzzy sets was introduced
by Zadeh [13] and later Atanassov [1] generalized this
idea to intuitionistic fuzzy sets using the notion of fuzzy
sets. On the other hand Coker [3] introduced intuitionistic
fuzzy topological spaces using the notion of intuitionistic
fuzzy sets. In this paper we introduce intuitionistic fuzzy
m generalized semi homeomorphism and intuitionistic
fuzzy i w generalized semi homeomorphism. Also we
have studied the relations with the fundamental concepts
of intuitionistic fuzzy continuous mappings and
intuitionistic fuzzy open mappings. We have arrived at
some characterizations of intuitionistic fuzzy =

generalized semi homeomorphism.

2. Preliminaries
Definition 2.1: [1]
short) A in X is an object having the form A = {( x,

An intuitionistic fuzzy set (IFS in

pa(x), va(x) » / xe X},where the functions pa(x): X — [0,
1] and va(X): X — [0, 1] denote the degree of

membership (namely pa(x)) and the degree of non-

membership (namely va(X)) of each element xeX to the
set A, respectively, and 0 < pa(x) + va(x) < 1 for each x
e X. Denote by IFS(X), the set of all intuitionistic fuzzy

sets in X.

Definition 2.2: [1] Let A and B be IFSs of the form

A ={(x, pa(x), va(x) ) / xeX } and B = { (X, pa(x), vs(X)
yIx e X} Then

(@) Ac Bifand only if pa(x) <pg (X) and va(x) > vg(X)
for all x eX

(b) A=Bifandonlyif AcBand Bc A

(© A" ={(x vaXx), pa(x))/ x € X}

(d) AnB={(x, pa(X) A ps (x), va(x) v ve(x) ) / x € X }
(€) AuB={(x, palX) v us (x), valX) A ve(x) ) /x €
X}

Definition 2.3:[3] An intuitionistic fuzzy topology (IFT
in short) on X is a family t of IFSs in X satisfying the
following axioms.

(i) 0,1 e

(i) G1 N Gyetforany Gy Gyet

(iii) U Gj e tfor any family { G;/ ieJ}c T

Definition 2.4:[3] Let (X, 1) be an IFTS and A = (X, pa,
va ) bean IFS in X. Then the intuitionistic fuzzy interior
and intuitionistic fuzzy closure are defined by

intf(A)= U{G/GisanIFOSin Xand Gc A},

cl(A) = n{K/Kisan IFCSin Xand Ac K}

Definition 2.5:[8] An IFS A = (X, pa, va ) inan IFTS (X,

T) is said to be an
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(i) intuitionistic fuzzy semi closed set (IFSCS in short) if
int(cl(A)) c A,

(ii) intuitionistic fuzzy a-closed set (IFaCS in short) if
cl(int(cl(A)) < A.

Definition 2.6:[9] An IFS A in an IFTS (X, 1) is said to
be an intuitionistic fuzzy = - generalized closed set
(IFGSCS in short) if scl(A) < U whenever Ac Uand U
isan IFTOS in (X, 7).

Result 2.7:[9] Let A be an IFS in (X, 1), then
(i) scl(A) = A v int(cl(A)),
(i) sint(A) = A n cl(int(A)).

Result 2.8: [9] (i) Every IFEOS is an IFOS in (X, 7).
(i) Every IF=CS isan IFCSin (X, 7).

Definition 2.9:[8] AnIFS A in an IFTS (X, 1) is an

(i) intuitionistic fuzzy generalized closed set (IFGCS) if
cl(A) < U whenever A c Uand
U is an IFOS in (X, 7).
(il)intuitionistic fuzzy alpha
(IFaGCS) if acl(A) < U whenever A

< Uand Uis an IFOS in (X, 7).

generalized closed set

Definition 2.10:[10] Let f be a mapping from an IFTS
(X, 1) into an IFTS (Y, o). Then fis said to be

(i) intuitionistic fuzzy continuous (IF continuous) if
f(B) e IFO(X, 1) for everyB € o.

(iD)intuitionistic fuzzy semi continuous (IFS continuous)
if f1(B) e IFSO(X, 1) for every B € o.

(iii)intuitionistic fuzzy a-continuous (IFa continuous) if
f1(B) € IFaO(X, 1) for every B € o.

(iv)intuitionistic fuzzy generalized continuous (IFG
continuous) if f(B)eIFGC(X, 1) for every IFCS B in
(Y, o).

(V)intuitionistic  fuzzy
(IFGS continuous) if f (B) eIFGSC(X, 1) for every
IFCS Bin (Y, o).

generalized semi continuous

(vi)intuitionistic fuzzy o-generalized continuous (IFaG
continuous) if f(B)e IFaGC(X) for  every IFCS B in
(Y, o).

Definition 2.11:[10] Let f be a mapping from an IFTS
(X, 1) into an IFTS (Y, o). Then f is said to be an
intuitionistic fuzzy = generalized semi open mapping
(IFGS open mapping) if f (A) € IFFGSOS (X, 1) for
every IFOS A in (X, 1).

Definition 2.12:[11] A mapping f: (X, 1) — (Y,0) is
called an intuitionistic fuzzy = - generalized semi closed
mapping (IF=GS closed) if f (A) is an IFEGSCS in (Y,o)
for every IFCS A of (X, 1).

Definition 2.13:[9] Let f be a mapping from an IFTS (X,
1) into an IFTS (Y, o). Then the map fis said to be an
intuitionistic fuzzy m- generalized semi irresolute (IFEGS
irresolute in short) if f(B) € IFEGCS(X) for every
IFTGCS Bin (Y, o).

Definition 2.14:[8] Let f be a bijection mapping from an
IFTS (X, 7) into an IFTS (Y, ). Then fis said to be

(i) intuitionistic fuzzy homeomorphism (IF
homeomorphism)  if f and f* are IF continuous
mappings.

(ii) intuitionistic fuzzy semi homeomorphism (IFS
homeomorphism) if f and f* are IFS continuous
mappings.

(iii) intuitionistic fuzzy alpha homeomorphism (IFa
homeomorphism in short) if f and f* are IFa
continuous mappings.

(iv) intuitionistic fuzzy generalized homeomorphism
(IFG homeomorphism in short) if f and f* are IFG
continuous mappings.

(V) intuitionistic fuzzy generalized semi homeomorphism
(IFGS homeomorphism in short) if f and f* are IFGS

continuous mappings
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(vi)intuitionistic fuzzy alpha generalized

homeomorphism (IFaG homeomorphism in short) if f

and ™ are IFaG continuous mappings.

Definition 2.15:[9] An IFTS (X, 1) is said to be an
intuitionistic fuzzy =T, (in short IFTTy;) space if every
IFTGCS in (X, 1) is an IFCS in (X, 1).

Definition 2.16:[9] An IFTS (X, 1) is said to be an
intuitionistic fuzzy mgTy, (in short IFmgTy,) space if
every IFEGCS in (X, 1) is an IFGCS in (X, 7).

3. INTUITIONISTIC FUZZY = GENERALIZED
SEMI HOMEOMORPHISMS

In this section, we introduce intuitionistic fuzzy

w generalized semi homeomorphism and study some of
its properties.
Definition 3.1: A bijection mapping f : (X, 1) = (Y,0) is
called an intuitionistic fuzzy = generalized semi
homeomorphism (briefly IFTGS homeomorphism) if f
and £ are IFzGS continuous mappings.

We denote the family of all IF # GS
homeomorphisms of an IFTS (X, 1) onto itself by
IFEGS-h(X, 7).

Example 3.2: Let X = {a, b}, Y = {u, v} and G; = ( X,
(0.12, 0.12), (0.54, 0.63) ), G, =(Yy, (0.33, 0.61), (0.31,
0.12). Then, t= {0-, Gy L.} and 6 ={ 0., G, 1-} are IFTs
on X and Y respectively. Define a bijection mapping f:
X,1) > (Y,o)by f(@=uand f (b) =v. Then fisan
IFZGS continuous mapping and f* is also an IFTGS
continuous mapping. Therefore, f is an IF @ GS

homeomorphism.

Proposition 3.3: Every IF homeomorphism is an IFEGS
homeomorphism.
Proof: Let f: (X, 1) — (Y, o) be an IF homeomorphism.
Then f and f™ are IF continuous and f is bijection. Since
every IF continuous mapping is IF® GS continuous
mapping, we have f and f* are IFEGS continuous
mappings. Therefore, f is IFkGS homeomorphism.

The converse of the above proposition need not
be true as seen from the following example.
Example 3.4: Let X = {a, b}, Y = {u, v} and G; = { x,
(0.31, 0.21), (0.62, 0.71) ), G, = ( y, (0.51, 0.41), (0.4,
0.21) ). Then, t= {0, G, 1.} and 6 = { 0., G, 1.} are
IFTs on X and Y respectively. Define a bijection
mapping f: (X, 1) > (Y, o) by f (@) =uand f (b) = v.
Then, f is an IFTGS homeomorphism but not an IF
homeomorphism since f and f* are not IF continuous
mappings.
Proposition 3.5 : Every IFS homeomorphism is an
IFTGS homeomorphism but not conversely.
Proof: Let f: (X, t) — (Y, o) be an IFS homeomorphism.
Then, f and f* are IFS continuous mappings. Since
every IFS continuous mapping is an IFTGS continuous
mapping, f and f* are IFTGS continuous mappings.
Therefore, f is an IFTGS homeomorphism.
Example 3.6 : Let X={a,b}, Y={u,v}and G; = (X,
(0.421, 0.31), (0.43, 0.421) ), G, = (Y, (0.123, 0.12),
(0.61, 0.723) ). Then, t = {0-, Gy 1.} and 6 = {0_, G, 1.}
are IFTs on X and Y respectively. Define a mapping f:

X,1) > (Y,o)by f(@ =uand f(b)=v.Then, fisan
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IFTGS homeomorphism. For an IFCS A = ( vy, (0.61,
0.723), (0.123, 0.12) Y in (Y, o), fYA) = ( x, (0.6,
0.723), (0.123, 0.12) ) is not an IFSCS in (X, t). This
implies f is not an IFS continuous mapping. Hence f is
not an IFS homeomorphism.
Proposition 3.7 : Every IFGS homeomorphism is an
IFTGS homeomorphism.
Proof: Let f. (X, 1) —> (Y, o) be an IFGS
homeomorphism. Then f and f* are IFGS continuous
mappings. Since every IFGS continuous mapping is an
IF = GS continuous mapping, f and f* are IF®GS
continuous mappings. Therefore, f is an IF = GS
homeomorphism.

The converse of the above proposition need not
be true as seen from the following example.
Example 3.8 : Let X={a,b}, Y={u v}and G; =(Xx,
(0, 0.91), (0.53, 0.12) ), G, =(Y, (0.7,0.7), (0, 0.31) ).
Then, t = {0-, Gy, 1.} and = {0-, G,, 1.} are IFTs on X
and Y respectively. Define a mapping f : (X, 1) = (Y, ©)
by f (a) = u and f () = v. Then, f is an IFTGS
homeomorphism. For an IFCS A =, (0, 0.31), (0.7, 0.7)
yin (Y, 0), fHA)=(x (0,0.31), (0.7,0.7) ) isnotan
IFGSCS in (X, t). This implies that f is not an IFGS
continuous mapping. Hence f is not an IFGS
homeomorphism.
Proposition 3.9 : Every IFa homeomorphism is an
IFTGS homeomorphism but the converse need not true.

Proof: Let f: (X, 1) — (Y, o) be an [Fa homeomorphism.

Then f and f* are IFo continuous mappings. Since every

IFo. continuous mapping is an IF @ GS continuous
mapping, f and f * are IFTGS continuous mappings.
Therefore, fis an IFTGS homeomorphism.

Example 3.10 : Let X={a, b}, Y={uv}and G; =¢
X, (0.543, 0.421), (0.52, 0.632) ), G, = (y, (0.212, 0.21),
(0.7, 0.842) ). Then, T = {0-, G;,1-} and o = {0-, G, 1-}
are IFTs on X and Y respectively. Define a mapping f:
X, 1) > (Y,o)by f(@ =uand f (b) =v. Then, fisan
IFTGS homeomorphism. For an IFCS A = ( vy, (0.7,
0.842), (0.212, 0.21) ) in (Y, &). Then FHA) = (x,
(0.7, 0.842), (0.212, 0.21) ) is not an IFaCS in (X, 1).
This implies that f is not an IFa continuous mapping.
Hence f is not an [Fo. homeomorphism.

Proposition 3.11: Every IFaG homeomorphism is an
IFTGS homeomorphism but not conversely.

Proof: Let f: (X, 1) —> (Y, o) be an IFaG
homeomorphism. Then f and ft are
IFaG continuous mappings. Since every IFaG continuous
mapping is an IFTGS continuous mapping, f and f* are
IFTGS continuous mappings. Therefore, f is an IFTGS
homeomorphism.

Example 3.12: Let X={a, b}, Y={u,v}and G; = (X,
(0.21, 0.32), (0.41, 0.52) ), G, =Yy, (0.51, 0.612), (0.12,
0) ). Then t= {0-, Gy, 1-} and o = {0-, G, 1.} are IFTs on
X and Y respectively. Define a mapping f : (X, 1) — (Y,
o) by f (@ =uand f (b) =v. Then fisan IFEGS
homeomorphism. For an IFCS A = (y, (0.12, 0), (0.51,
0.612) ) in (Y, o). Then fY(A)= (x (0.12, 0), (0.51,

0.612) ) is not an IFaGCS in (X, 1). This implies that f
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is not an I[FaG continuous mapping. Hence f is not an

IFaG homeomorphism.

From the above discussions and known results we have

the following diagram.
[ES-h(X, 1

VAN

IF-h(X, 1) IFGS-h(X, 1)

N :

IFa-h(X, 1) » [FaG-h(X, 1)

Theorem 3.13: Let f: (X, 1) —> (Y, o) be an IFTGS
homeomorphism. Then f is an IF homeomorphism if (X,
1) and (Y, o) are IFmTy; space.

Proof: Let B be an IFCS in (Y, o). Since f is an IFEGS
homeomorphism, f *(B) is an IFEGSCS in (X, 1). Since
(X, 1) is an IF®Ty, space, f *(B) is an IFCS in (X, 1).
Hence f is an IF continuous mapping. Also, f™: (Y, o)
— (X, 1) is a IFEGS continuous mapping. Let A be an
IFCS in (X, 7). Then, (f )™ (A) = f (A) is an IFrGSCS in
(Y, o). Since (Y, o) isan IFETy, space, f (A) isan IFCS
in (Y, o). Hence f* is an IF continuous mapping.
Therefore, the mapping f is an IF homeomorphism.
Theorem 3.14: Let f: (X, 1) = (Y, o) be an IF=GS
homeomorphism. Then f is an IFG homeomorphism if

(X, 1) and (Y, o) are IFTTy, space.

Proof: Let B be an IFCS in (Y, o). Since f is an IFEGS
homeomorphism, f *(B) is an IFFGSCS in (X, ). Since
(X, 1) is an IFm Ty, space, f (B) is an IFGCS in (X, 1).
Hence f is an IFG continuous mapping. Also, f *: (Y, o)
— (X, 1) is a [FEGS continuous mapping. Let A be an
IFCS in (X, 7). Then, (f 1)*(A) = f (A) is an IF®GSCS
in (Y, o). Since (Y, o) is an IF®Ty, space, f(A) is an
IFGCS in (Y, o). Hence f " is an IFG continuous
mapping. Therefore, the mapping f is an IFG
homeomorphism.

Theorem 3.15: Let f: (X, 1) — (Y, o) be a bijective
mapping. If f is an IFEGS continuous mapping, then the

following are equivalent.

0] f isan IFEGS closed mapping.
(i) f isan IFEGS open mapping.
(iii) f isan IFEGS homeomorphism.

Proof: Let f: (X, t) = (Y, o) be a bijective mapping and
f be an IFTGS continuous mapping.

(i) = (ii): let f be an IFTGS closed mapping. This
implies that f ™ (Y, ) — (X, 1) is IFEGS continuous
mapping. Since every IFOS in (X, 1) is an IFTGSOS in
(Y, o). Hence f ™ is an IFZGS open mapping.

(if) = (iii): let f be an IFTGS open mapping. This
implies that f ™ (Y, ) — (X, 1) is IFEGS continuous
mapping. Hence f and f* are IF® GS continuous
mappings. Therefore, f is an IFTGS homeomorphism.
(iif) = (i): Let f is an IFTGS homeomorphism. Then, f

and f * are IF®GS continuous mappings. Since every
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IFCS in (X, 1) is an IFTGSCS in (Y, o), f is an IFEGS
closed mapping.

Remark 3.16: The composition of two IF @ GS
homeomorphisms need not be an IF = GS
homeomorphism in general. This can be shown from the
following example.

Example 3.17: Let X = {a, b}, Y = {c, d} and Z = {u, v}.
Let G; = (x, (0.81, 0.612), (0.221, 0.432)), G, =(y, (0.61,
0.12), (0.42, 0.31) ), Gy = ( z, (0.21, 0.41), (0.51, 0.41) ),
Gs=(z, (0.11, 0.31), (0.31, 0.41) ), Gs =( z, (0.11, 0.31),
(0.51, 0.41) ), Gg =( z, (0.21, 0.41), (0.31, 0.41) ), and G,
= (z,(0.41, 0.41), (0.31, 0.41) ). Thent={0_, G, 1.}, &
={0., G, 1.} and n={0- G; Gy Gs Gs G;1-}
are IFTs on (X, 1), (Y, 0) and (Z, ) respectively.
Define bijection mapping f: (X, 1) > (Y, o) by f (a) =
¢, f(b)=dand g:(Y,0) > (Z,m) by f(c)=u, f(d)
= v. Then, f and f * are IFEGS continuous mappings.
Also g and g ™ are IFTGS continuous mappings. Hence f
and g are IFTGS homeomorphisms. But the composition

gof:(X,1t) > (Z,n) isnotan IFEGS homeomorphism

since g o0 f is not an IFTGS continuous mapping.

4. INTUITIONISTIC FUZZY I® GENERALIZED
SEMI HOMEOMORPHISMS
Definition 4.1: A bijection mapping f : (X, 1) = (Y,0) is
called an intuitionistic fuzzy i © generalized semi

homeomorphism (IFitGS homeomorphism in short) if f

and £ are IFzGS irresolute mappings.

We denote the family of all IFi = GS-
homeomorphism of a topological space (X, t) onto itself
by IFiTGS-h(X, 7).

Theorem 4.2: Every IFim GS homeomorphism is an
IFTGS homeomorphism but not conversely.

Proof: Let f: (X, 1) —> (Y, o) be an IFim GS
homeomorphism. Then, f and f* are IFxGS irresolute
mappings. Since every IFEGS irresolute mapping is an
IFTGS continuous mapping. Therefore, f and f ™ are
IFTGS continuous mappings and hence f is an IFxGS
homeomorphism.

Example 4.3: Let X = {a, b}, Y = {u, v} and G; = { x,
(0.21, 0.41), (0.51, 0.41) ), G, = ( x, (0.11, 0.31), (0.31,
0.41) ), G3 = ( x, (0.11, 0.31), (0.51, 0.41) ), G4 = { X,
(0.21, 0.41), (0.31, 0.41) ), Gs = ( X, (0.41, 0.41), (0.31,
0.41) y and G =( Y, (0.21, 0.11), (0.41, 0.51) ). Then T =
{0, G, Gy, G3 G4 Gs1.} and o = { 0., Gg 1-} are IFTs
on X and Y respectively. Define bijection mapping f:
X, 1) > (Y,0) by f (@ =uand f (b) =v. Then, fisan
IF= GS homeomorphism. But f is not an IFimTGS
homeomorphism. For an IFS G =(y, (0, 0.3), (0.5, 0.4) )
in (Y, 6), Gisan IFTGSCS in (Y, o), but f*(G) is not
an IFEGSCS in (X, 1) and therefore f is not an IFTGS
irresolute mapping.

Theorem 4.4: If f: (X, 1) —> (Y, o) is an IFi®GS
homeomorphism, then, mgscl(f*(B)) = f*(wgscl(B)) for
every IFS B in (Y, o).

Proof: Since f is an IFitGS homeomorphism, f : (X, 1)

— (Y, o) is an IFwGS irresolute mapping. Consider an
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IFS B in (Y, o). Clearly, mgscl(B) is an IFTGSCS in (Y,
o). Since f is an IFmw GS irresolute mapping, f -
Y(mgscl(B)) is an IFEGSCS in (X, 7). Since f *(B) < f
“(mgscl(B)), wgscl(f *(B)) < mgscl(f “(mgscl(B))) = f
“(mgscl(B))). This implies that mgscl (r'encs
Y(mgscl(B)).Since f is an IFiTGS homeomorphism, f ™:
(Y, 6) — (X, 1) is an IF®GS irresolute mapping.
Consider an IFS £ (B) in (X, 7). Clearly, mgscl(f *(B))
is an IFTGSCS in (X, 7). This implies that (f *)™*(rgscl(f
(B))) = f (wgscl(f (B))) is an IFTGSCS in (Y, o).
Clearly, B = (f ")'(f *(B)) < (f ") (mgscl(f*(B))) = f
(gscl(f (B))). Therefore, mgscl(B)c mgscl(f (wgscl(f -
(B)) = f (wgscl(f (B)), since f " is an IFmGS
irresolute mapping. Hence f “(wgscl(B)) < f “(f
( m gscl(f (B) = m gscl(f “(B)). Therefore,
f *(mgscl(B)) < mgscl(f “(B)). This implies that mgscl(f
(B)) = f *(mgscl(B)).

Corollary 45: If f: (X, 1) = (Y, o) is an IFi®GS
homeomorphism, then =gscl(f (B)) = f (=gscl(B)) for
every IFS B in (X, 1).

Proof: Since f is an IFiTGS homeomorphism, f* is an
IFimGS homeomorphism. Let B be an IFS in (X, 7). By
Theorem 6.3.4, mgscl(f (B)) = f (wgscl(B)) for every IFS
Bin (X, 1).

Corollary 4.6: If f: (X, 1) = (Y, o) is an IFiTGS
homeomorphism, then f(wgsint(B)) = g sint(f (B))

for every IFS B in (X, 1).

Proof : For any IFS B in (X, 1), mgsint(B) = (wgscl(B))",
By Corollary 6.3.5, f (wgsint(B)) = F(mgscl(B%))°)
= (f(mgscl(BY))° = (wgscl(f(BY)))°. This implies that
f(mgsint(B)) = (wgscl (f (B)))" = mgsint(f (B)).
Corollary 4.7: If f: (X, 1) = (Y, o) is an IFinGS
homeomorphism, then £ (sint(B)) = sint  (£(B)) for
every IFS B in (X, 1).

Proof : Since f: (Y, o) — (X, 1) is also an IFirGS

homeomorphism, the proof follows from Corollary

4.6.

Proposition 4.8: If f: (X,1) —> (Y,0)and g: (Y, 6) —

(Z, m) are IFi @ GS homeomorphisms then their

composition g o f: (X, ) — (Z, ) is also an IFirGS

homeomorphisms.

Proof: Let f: (X, t) — (Y, 0) and g: (Y, 06) — (Z, 1) be

any two IFizGS homeomorphisms. Therefore, f, f*, g

and g™ are IFTGS irresolute mappings. By Theorem, g o

f and (o f)* = fMo g are IFTGS irresolute mappings

and (g o f) is an IFiTGS homeomorphism.

Proposition 4.9: The set IFitGS-h(X, 1) is a group under

the composition of maps.

Proof : Define a binary operation * : IFiTGS-h(X, 1) x

IFiTGS-h(X, 1) — IFiTGS-h(X, 1) by f*g=gef

for all f, g € IFiTGS-h(X, t) and ° isthe usual operation

of composition of maps.

(i) Closure Property: Let f e IFitGS-h(X, 1) and

g e IFitGS-h(X, 7). By Theorem 6.3.8, g °
f e IFimGS-h(X, 1).

(if) Associative property : We know that the
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composition of mappings is associative.

(iii) Existence of identity : The identity mappings | :
(X, 1) — (X, 1) belonging to IFitGS-h(X, 1)
servers as the identity element.

(iv) Existence of inverse : If f e IFirGS-h(X, 1),
then f'e IFi m GS-h(X, 1) such that
f1* f=fo f'= 1. Therefore, inverse exists
for each element of IFiTGS-h(X, 1).

Therefore, (IFimGS-h(X, 1) , °) is a group under the
operation of composition of maps.
Theorem 4.10: Let f: (X, t) — (Y, o) be a IFi®GS
homeomorphism. Then f induces an isomorphism from
the group IFiTGS-h(X, t) onto the group IFizGS-h(Y, o).
Proof Let f: X, 1) — (Y, o) be a IFimGS
homeomorphism. We define a map 6; : IFitGS-h(X, 1) —
IFimGS-h(Y, o), by 6; (h): f o h o f* for every h e
IFimGS-h(X, 1), using the mapping f.
Clearly, we have to prove that 6 is a
homeomorphism. 8 (g e hy)=fe(hyehy)e f'1 =(fohy)
o(hze fr)=(feh) e (fref)ethoe f1)=(fohue f1)

o (f = hy o 1) = 0 (hy) = 6 (hy), for all hyh, € IFiTGS-

h(X, t). Therefore, 6¢ is a homeomorphism. Hence f

induces an isomorphism from the group IFiTGS-h(X, 1)
onto the group IFimrGS-h(Y, o).
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