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CHAPTER-1

GENERALIZED LOCALLY CLOSED SETS AND
GLC-CONTINUOUS FUNCTION
In this chapter Generalized locally closed sets and GLC continuous
functions due to Balachandran, Sundaram and Maki [5] are discussed.

Properties, characterizations of these concepts are studied.

SECTION: 1.1
GENERALIZED LOCALLY CLOSED SETS.

Definition: 1.1.1
A subset S of (X,1) is called g-closed if cl(S)cG whenever ScG
and G is open in (X, 7).

Definition: 1.1.2
A subset S of (X,1) is called g-open if its complement X—S is
g-closed.

Proposition: 1.1.3

Every closed set is a g-closed.

Remark: 1.1.4

The converse of proposition 1.1.3 need not be true.

Proposition: 1.1.5

Every open set is a g-open.

Remark: 1.1.6

The converse of proposition 1.1.5 need not be true.
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Definition: 1.1.7
A subset S of (X, 1) is called locally closed if SS=GNF where Get
and F is closed in (X, 7).

Proposition: 1.1.8
A subset S of (X, 1) is locally closed if and only if its complement

X-S is the union of an open set and a closed set.

Proposition: 1.1.9

Every open subset of X is locally closed.

Proposition: 1.1.10

Every closed subset of X is locally closed.

Proposition: 1.1.11

The complement of a locally closed set need not be locally closed.

Definition: 1.1.12
A subset S of (X, 1) is called generalized locally closed (glc) if
S=GnF where G is g-open in (X, 1) and F is g-closed in (X, 1).

Remark: 1.1.13
i) Every g-closed set is generalized locally closed.

ii) Every g-open set is generalized locally closed.
Notation: 1.1.14

i) The collection of all locally closed sets of (X, t) will be denoted
by LC(X, 1).
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ii) The collection of all generalized locally closed sets of (X, 1)

will be denoted by GLC(X, 1).

Definition: 1.1.15
Let S be a subset of (X, 1) .Then Se GLC*(X, 1) if there exist a
g-open set G and a closed set F of (X, 1), such that S=GnF.

Definition: 1.1.16
Let S be a subset of (X, t). Then Se GLC**(X, t) if there exist a
open set G and a g-closed set F of (X, 1), such that S=GNF

Proposition: 1.1.17

Let S be a subset of (X, 1)

i) If S is locally closed, then Se GLC*(X, 1) and Se GLC**(X, 1),
however not conversely.

ii) If Se GLC*(X, 1) or Se GLC**(X, 1) then S is GLC.

Proof:

i) As S is locally closed, S = GNF where Ge t and F is closed in
(X,t). As every open set is g-open set, G is g-open and hence
Se GLCTX,; ).

As every closed set is g-closed, F is g-closed and G is open hence
Se GLC**(X, 7).

ii) Let Se GLC*(X, t) .Then there exists a g-open set G and a
closed set F of (X, 1) such that S = GnF .Since every closed set is
g-closed set, F is a g-closed set of (X, t) .Hence there exists a g-open set
G and a g-closed set F of (X, 1) such that S = GnF. Therefore S is GLC.

Let Se GLC**(X, 1). Then there exists an open set G and a g-closed

set F of (X, 1) such that S = G F .Since every open set is g-open, G is

g-open .



Hence there exists a g-open set G and a g-closed set F of (X, 1)

such that S = G F. Therefore S 1s GLC.

Example: 1.1.18

Let X={ab,c} and r = { ¢,{a},X} then LC (X, 1) =
{4,{a},{b,c},X} and GLC*(X, 1) =GLC**(X, 1) =GLC(X, 1) = P(X)
because ¢ ,X,{b},{c},{a,b},{a,c} and {b,c} are the g-closed sets of
(X, 7). Then LC(X, 1) is a proper subset of GLC(X, 1).

Theorem: 1.1.19
For a subset S of (X, 1), the following are equivalent
i) S e GLC*(X, 1).
ii) S=P ~ cl(( S)) for some g-open set P.
ii1) cl(S) — S is g-closed.
iv) S U(X —cl(S)) is g-open.
Proof:

D) =ii)

Let S be a subset of X such that SeGLC*(X,7).Since

Se GLC*(X,r) there exist a g-open set and closed set F such that
S=P~F. since ScP and S < cl(S), Sc P ~n cl(S). Conversly, Since

cl(8S) < F,
S=P n FoPncl(S).
Therefore S =P ~cl(S).

i) =1)

Let S =P ~cl(S) for some g-open set P.Since P is g-open and cl(S)

is closed, S € GLC*(X, 7).

i) =iii)
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Let S =P~ cl(S) for some g-open set P. cI(S) — S =cl(S) n (X-P)

is g-closed.

i) =)
Let cI(S) — S be g-closed. Let U =X — (cl(S) —S).Then U is g-open
and by set theory S =U ~ cl(S).Hence the result.

i) =1v)

Let cI(S) — S be g-closed. Let F =cl(S) —S .Then X — F is g-open
and X—F=S u(X—cl(S))

=S u(X —cl(S)) is g-open.
1v) = 1ii)

Let SU(X — cl(S)) be g-open. X — U = cl(S) —S. Since X— U is
g-closed, cl(S) — S is g-closed.

Remark: 1.1.20
As can be seen from example 1.1.18 it is not true that

S e GLC*(X,r)ifand only if S < int (S U (X — cl(S))).

Definition: 1.1.21
A topological space (X, 1) is called g-submaximal if and only if

every dense subset is g-open.
Proposition: 1.1.22

A topological space (X, t) is g-submaximal if and only if

P(X) = GLC*(X, 1).
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Proof:
Necessity:

Let (X, 1) be g-submaximal.lLet S ¢ P(X) and let U = S U
(X — cl(S)) then cl(U)= cl(S) u cI(X — cl(S))=X = cl(U) (1.e)U is a
dense subset of (X, 1).By assumption U is g-open therefore by Theorem
2.10, Se GLC*(X, 7). Hence P(X) = GLC*(X, 1).

Sufficiency:

Let P(X) = GLC*(X, 1) and let S be a dense subset of (X, t).Since
P(X)=GLC*(X, 1) and S U (X —cl(S)) is g-open. As S U (X—cl(S)) =S,
Se GLC*(X, 1) and S is g-open and hence (X, 1) is g-submaximal.

Remark: 1.1.23

It follows from definitions that every submaximal space is
g-submaximal .The converse need not be true i.e every g-submaximal
space need not be submaximal. The topological space (X, 1) of example
1.1.19 is g-submaximal since P(X) = GLC*(X, t) holds. But (X, 1) is not
submaximal, since LC (X, 1) = P(X).

Definition: 1.1.24

Intersection of all g-closed set containing S is called cl*(S).

Proposition: 1.1.25
For a subset S of (X, 1), if Se GLC**(X, 1) then there exists an
open set P Such that S =P ncl*(s)

Proof:
Let S be a subset of (X, 1) and Se GLC**(X, 1) .Then there exist

an open set P and a g-closed set F such that S=P ~ F. Since S <P and
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S ccl*(S), Sc P ncl* (S). Conversely, since cl*(S) < F (=cl*(F)) holds,
S=P nFoPncl*(s) and hence S=P ~ cl*(s).

Lemma: 1.1.26
[f P and Q are g-open sets, then P~ Q is a g-open set.

Proof:
Let P and Q be g-open sets. Let A=X — P and B=X —Q .Then A
and B are g-closed sets and A UB is g-closed
PnQ=(X-A)n(X-B)
=(X-(AuB))
Therefore P ~Q is g-open.

Corollary: 1.1.27
Let A be a g-closed set and F is closed set, then AnF is a g-closed

set.

Proposition: 1.1.28
Let A and B be subsets of (X, 1)
i) IfAe GLC*(X, 1) and Be GLC*(X, t) then
A nBe GLC*(X, 1).
iil) If AeGLC**(X, 1) and B is closed or open then
AnBeGLC**(X, 1).
iiil) If Ae GLC(X, 1) and B is g-open or closed then
AnBe GLC(X, 7).
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Proof:

i) Let Ae GLC*(X, 1) and Be GLC*(X, 1) it follows from
theorem 1.1.20 (ii) then there exists an g-open sets P and Q
suchthat A=P~cl(A)and B=Q n cl(B).

AnB =(P ncl(A)) n(Q n cl(B))
=(PnQ) n (cl(A) ncl(B))

Since P~ Q is g-open by lemma 1.1.26 and cl(A) ncl(B) is closed
then AnBe GLC*(X, 1).

ii) Let Ae GLC**(X, 1) then there exists an open set G and
g-closed set F such that A =G ~ F. First suppose that B is
open. Then A nB=G n F nB=(G nB) nFeGLC**(X, 1).
Next, suppose that B is closed, by corollary 1.1.27 F n B is
g-closed and therefore AnBe GLC**(X, 1).

iii) Let Ae GLC(X, 1), then there exists a g-open set G and a
g-closed set F such that A = (G ~ F). First suppose that B is
g-open, then AnB=(G n F) nB.Bylemma 1.1.26, G n B
is g-open and therefore AnBe GLC**(X, 1).Next suppose
that B is closed, by corollary 1.1.27 F~ B is g-closed and so
AnB=G n (BnF)isin GLC(X, 1).

Notation: 1.1.29
Let Z be a subset of (X, 1), then the subspace topology of Z is
denoted by 1| Z.



Proposition: 1.1.30
Let A and Z ba subsets of (X, 1) and let AcZ.

)

i)

iii)

Proof:

iii)

If Z is g-open in (X, t) and Ae GLC* (Z, 1| Z), then
AeGLC*(X, 1).

If Z is g-closed in (X, 1) and Ae GLC** (Z, 1| Z), then
AeGLC**(X, 7).

If Z is g-closed and g-open in (X, t) and Ae GLC (Z, 1| 2),
then Ae GLC (X, 7).

Let Z be g-open in (X, 1) and Ae GLC*(Z, 1| Z) .Then there
exists a g-open set G of (Z, t| Z) such that A = G ncl z(A).
As cly(A) = Z ncl(A), A = (Z nG) ncl(A) and hence
Ae GLC*(X, 1), |

Let Z be g-closed in (X, t) and Ae GLC** (Z, 1| Z), then
there exist an open set G of (Z, 1| Z) and g-closed set F of
(Z, 1| Z) such that A =G~ F. By result F is g-closed in (X, 1).
Since G =B nZ for some open set B of (X, 1), A = (ZnB)
nF =F~B .Hence Ae GLC**(X, 1).

Let Z be g-closed and g-open in (X, t) and Ae GLC (Z, 1| Z)
then there exists a g-open set G of (Z, 1| Z) and g-closed set
F of (Z, 1| Z) such that A =GnF .Hence Ae GLC(X, 1).

Remark: 1.1.31

The following example shows that the g-openness of Z in

proposition 1.1.30(i) is essential.
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Example: 1.1.32

Let X = {a, b, ¢} and T = {¢, {a}, {a, b}, X} .Let ¥ denote the
collection of all g-open sets of (X, T) .Then V= {¢, {a}, {b}, {a, b}, X}
let Z= A= {a, c}. Then Z is not g-open and AeGLC*(Z,z| Z).
A¢ GLC*(X, 1) Since GLC*(X, 1) =P(X) — {{a, c} }, A¢ GLC*(X, 7).

Proposition: 1.1.33

Suppose that the collection of all g-open sets of (X, 1) is closed
under finite union. Let Ae GLC*(X, 1) and Be GLC*(X, 7). If A and B
are separated. i.e Ancl(B)=¢ and Bncl(A)=¢ then A UB e GLC*(X, 1)

Proof:

Let Ae GLC*(X, 1) and Be GLC*(X, 1) then there exist g-open
sets G and S of (X, 1) such that A=G ncl(A) and B= S ncl(B). Let
U=G n(X —cl(B)) and V=S~ (X—cl(A)) .Then A=Uncl(A), B=V~cl(B)
and Uncl(B)= ¢, VAcl(A)= ¢. Then U and V are g-open sets Of (X, 1)
and Lemma 1.1.26 UuV is g-open As AuB=(UuV)n(cl(AuB)).
Hence, AuBe GLC*(X, 1).

Remark: 1.1.34

Example 1.1.32 shows that A and B are separated is essential in
Proposition 1.1.33. © is closed under finite unions, and {a}e GLC*(X, 1)
and {c} e GLC*(X, 1). However, {a} and {c} are not separated and

fa, o} ¢ GLOC*X, 7).

Proposition: 1.1.34

Let {ZlieA} be a finite g-ciosed cover of (X, 1)le
X= U {Ziie A },and let A be a subset of (X, 1).If A nZ;e GLC**(Z;, 1|Z;)
for each ie A ,then Ae GLC*(X, 1).
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Proof:

Let {Zlie A} be a finite g-ciosed cover of (X, t), then for each
ie A there exists an open set U;et and a g-closed set F; of (Z;, t|Z;) such
that AnZ; =U;~(Z;nF;).Then
A=u{AnZjie A}=[u{Ulie A }|n[w{ZinFiie A}].

Hence Ae GLC**(X, 1).

Proposition: 1.1.35
Let (X, 1) and (Y, o) be topological spaces
i) If Ae GLC(X,t) and Be GLC(Y,0),then
AxBe GLC(XxY,tx o).
ii) IfA e GLC*(X,t)and B e GLC*(Y, 0 ), then
AxBeGLC(XXY, tX 0).
i) If AeGLC**(X, 1) and Be GLC**(Y,0 ), then
AxBe GLC**(XxY, 1x 0).
Proof
i) Let Ae GLC(X, 1) and Be GLC(Y, o). Then there exists g-open
sets G and G of (X, 1) and (Y, o) respectively and g-closed sets S and
S of (X, 1)and (Y, o) respectively such that A=GnSandB=G nS .
Then AxB =(GxG ) n(SxS ). Hence AxBe GLC(XXY, 1X 0).

ii) Let Ae GLC*(X, 1) and Be GLC*(Y, o). Then there exists
g-open sets G and G of (X, 1) and (Y, o) respectively and g-closed sets
S and S of (X, 1) and (Y, o ) respectively such that A = GnS and
B=G ~S' then AxB=(GxG )n(SxS ).Hence AxBe GLC*(XxXY, X 0).

iii) Let Ae GLC**(X, 1) and Be GLC**(Y, o). Then there exist
g-open sets G and G~ of (X, 1) and (Y, o) respectively and g-closed sets
S and S of (X, 1) and (Y, o) respectively such that A = Gn S and
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B = G nS Then AxB =(GxG ) ~n(S x S ) .Hence
AxBe GLC**(XxY, tX 0).

SECTION: 1.2
GLC-FUNCTIONS AND SOME OF THEIR PROPERTIES

Definition: 1.2.1
A function f: (X, 1) — (Y, o) is called LC-irresolute
if £7'(V)eLC(X, 1) for each Ve LC(Y, 6).

Definition: 1.2.2
A function f: (X, 1) — (Y, o) is called LC*-irresolute
if £ '(V)eLC*(X, 1) for each Ve LC(Y, o).

Definition: 1.2.3
A function f: (X, 1) — (Y, o) is called LC**-irresolute
if {'(V)eLC**(X, 1) for each Ve LC(Y, 6).

Definition: 1.2.4
A function f: (X, 1) — (Y, o) is called LC-continuous
if f '(V)eLC(X, 1) for each Ve o.

Definition: 1.2.5
A function f: (X, 1) — (Y, o) is called LC*-continuous
if £7'(V)eLC*(X, 1) for each Ve c.

Definition: 1.2.6
A function f: (X, 1) — (Y, ¢) is called LC**-continuous
if £'(V)eLC**(X, 1) for each Ve o.
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Definition: 1.2.7
A function f: (X, 1) — (Y, o) is called GLC- irresolute
if £7'(V)eGLC(X, 1) for each Ve GLC(Y, o).

Definition: 1.2.8
A function f: (X, 1) — (Y, o) is called GLC*- irresolute
if f7'(V)eGLC*(X, 1) for each Ve GLC*(Y, o).

Definition: 1.2.9 ‘
A function f: (X, 1) — (Y, 0) is called GLC**- irresolute
if f7'(V)e GLC** (X, 1) for each Ve GLC**(Y, o).

Definition: 1.2.10
A function f: (X, 1) — (Y, 6 ) is called GLC-continuous
if £ '(V)e GLC(X, 1) for each Ve o.

Definition: 1.2.11
A function f: (X, 1) — (Y, ) is called GLC*-continuous
if {'(V)e GLC*(X, ) for each Ve o.

Definition: 1.2.12
A function f:(X, 1)—(Y,0)is called GLC**-continuous
if ' (V)e GLC**(X, 1) for each Ve o.

Proposition: 1.2.13
Let f: (X, 1) — (Y, o) be a function
1) If fis LC-continuous , then it is GLC*-continuous and

GLC**-continuous.
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ii)  If fis GLC*-continuous or GLC**-continuous, then it is

GLC-continuous.

1il) If fis GLC - irresolute (resp. GLC* irresolute, resp. GLC**
irresolute), then it is GLC-continuous (resp.LC*continuou,
resp.GLC**-continuous).
iv)  If fis continuous and closed, then fis GLC- irresolute,
GLC*- irresolute and GLC**- irresolute.
Proof:
i) Let f be LC-continuous and let V be an open set of (Y, 6 ) .Then
(V) is locally closed in (X, 1) .By proposition 1.1.18, f'(V)e GLC*
and GLC** continuous .Hence f is GLC* continuous and GLC**

continuous.
The proofs of ii) and iii) are obvious from definitions

iv) Let f be continuous and closed, f: (X, 1) >(Y,o). Let V cY
and V eGLC (Y, 6).Then V = G F for some g-open G and g-closed F in
(Y,0), (V) =f (GAF)=f (G)n f '(F) then f '(G) is g-open and
f~'(F) is g-closed in (X, 1) . Therefore, (V) e GLC(X, 1). Therefore f
is GLC — irresolute. In a similar way the result can be proved for

GLC*- irresolute, GLC**- irresolute
Remark: 1.2.14

The converse of Proposition 1.2.13 need not be true as seen from

the following examples.

Example: 1.2.15
LetX=Y={a,b,c},1={¢,{a} ,X}and c=P(Y).
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Let f: (X, 1) — (Y, o) be the identity

Since GLC*(X, 1) = GLC**(X, 1) = GLC(X, 1) =P(X) , LC(X, 1) =
{¢, {a} , {b,e} X | and LC(Y, o) = GLC(Y, 6) = GLC*Y, o) =
GLC**(Y, o) =P(Y) , Then f is not LC-continuous ; it is GLC*

continuous , GLC** continuous and GLC*-irresolute.

Example: 1.2.15

Let X=Y={a,b,c},1={ ¢, {a},{ab} ,X} and o= {4, {a},Y}
Let f: (X, t) — (Y, 6 ) be a function defined by f(a)=f(b)=a and
f(b)=b..Then GLC**(X, 1) = GLC(X, 1) =P(X) , LC(X, 1) = GLC*(X, 1)
= P(X) —{{a,c}} and GLC(Y, o) = GLC**(Y, o)= GLC*(Y, o) =P(Y),

Therefore f is not GLC* continuous , but it is GLC continuous .

Example: 1.2.16
The function of Example 1.2.15 is not GLC*-continuous , but it is

GLC**- continuous.

Example: 1.2.17
Let X =Y ={a,b,c},t={g,{a},{ab} X} and o= {g, {a} ,Y}.
Let f: (X, 1) — (Y, o) be the identity function.Then ,f is not GLC*-

irresolute , but it is LC — continuous.

From Proposition 1.2.13 and Example 1.2.15-1.2.17, we have the

following diagram :
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A GLC*-irresoluteness =
A

LC- contirty ._|_GLC* connnmt } GLC- corntirmity

K
N
\
N GLC**_continuity

Where A — B( resp.A —#> B) represents that A implies B (resp. A does
not always imply B)

Proposition: 1.2.18
A topological space (X, 1) is g-submaximal if and only if every

function having (X, 1) as its domain is GLC*- continuous.

Proof :

Let (X, 1) be a g-submaximal topological space .Let f: (X, 1) — (Y,
6 ) be a function from (X, 1) to a topological space (Y, c) .Since (X, 1) is
g-submaximal if P(X) = GLC*(X, 1) , (V) eGLC*(X, 1) =P(X) for

each open set V of (Y,v o) .Therefore fis GLC*-continuous.

Conversly, Let every function having (X, 1) as its domain be
GLC* continuous. Let Y={0,1} be Sierpinski space with topology
o= , {0} ,Y}.Let V be a subset of (X, 1) and f: (X, 1) — (Y, c) be a
function defined by f(x)=1 for every xe¢V .By assumption f is
GLC*-continuous and hence f ~'({0}) = VeGLC*(X, t) .Therefore
P(X) = GLC*(X, 1). Hence (X, 1) is a g-submaximal space.
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Proposition: 1.2.19
If f: (X, 1) — (Y, 6)is GLC**- continuous and a subset B is
closed in (X, 1) Then the restriction of fto B, say f|B : (B, 1/B ) — (Y, o)

is GLC**-continuous.

Proof:

Let f: (X, 1) — (Y, 6 ) be GLC**- continuous and a subset B is
closed in (X, r).Let V be an open set of (Y, o) .Then f (V) =GnF
for some open set Get and g-closed F of (X, 1) By using result we get
(fB) (V) = (GAB) n (FAB) e GLC** (B, 1|B ). This implies that f|B

is GLC**-continuous.

Definition: 1.2.20

Let X=A uBandf: A— Yand h:B — Y be two functions.
Then f and h are compatible if f |[AnB =h | AnB .Then the function f
Vh is defined as follows FV h : X — Y as
(f Vv h)(x) = f(x) for every xe A and
(fvh)(x) = h(x) for every xeB .The function fVh : X — Y is called the

Combination of f and h.

Theorem : 1.2.21

Let X=A u B ,where A and B are g-closed sets of (X, t) and
f: (A, 1]A) — (Y, o) and h: (B, 1|B) — (Y, 6 ) be compatible functions .
If f and h are GLC**-continuous then f Vh : (X, 1) — (Y, 6 ) is

GLC**-continuous.

Proof:
Let Ve o then (fV h) (V) ~A = (V) and (fVh) (V) nB =
h™'(V).By assumption , (fV h) (V) nAe GLC**(A, 1]A) and
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(fvh) (V) AB e GLC**(B, 1|B) .Therefore from proposition 1.1.34,
(fvh) ' (V)e GLC**(X, 1) and hence f Vh is GLC**-continuous.

Theorem: 1.2.22

Let X=A u B ,where A and B are g-closed sets of (X, 1) and
f: (A, 1]A) — (Y, o) and h: (B, 1/B) — (Y, 6 ) be compatible functions . If
f and h are GLC**-irresolute then fV h : (X, 1) — (Y, o ) is

GLC**- irresolute.

Proof:

Let Ve GLC** (Y,o).Then (fV h)™' (V) n A= f (V) and
(f vh) (V) ~ B=h"'(V). By assumption,
(f vh) (V) nAe GLC**(A, t|A) and (f Vh) "'(V) nBeGLC**(B, 1|B)
Therefore from proposition 1.1.34, (f V h) (V) e GLC** (X, 1) and

hence fV h is GLC**- irresolute.

Proposition: 1.2.23

The composition of two GLC-irresolute function is GLC-irresolute.

Proposition: 1.2.24

The composition of two GLC*-irresolute function is

GLC*-irresolute.
Proposition: 1.2.25

The composition gof of a GLC-continuous function f and a

continuous function g is GLC-continuous.
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Proposition: 1.2.26
The composition gof of a GLC*-continuous function f and a
continuous function g is GLC*-continuous.
gof
Proposition: 1.2.27
The composition gof of a GLC**-continuous function f and a

continuous function g is GLC**-continuous.

Definition: 1.2.28

A function f: (X, t) — (Y, o) is called Sub- GLC**-continuous
if there is a basis 8 for (Y, o) such that f '(U) e GLC*(X, 1) for each
Ue B

Remark: 1.2.29

The following example shows that the converse of proposition is

not always true.

Example: 1.2.30

LetX=Y={a,b,c},t={ 4, {a},{bec} ., X} and o= {¢, {a,b} ,Y}
. Let f: (X, 1) — (Y, o) be the identity function. Since LC(X, 1) = { ¢ ,{a}
{b,c} ., X} , . GLC*(X, 1) = P(X) and the family # ={{a,b} ,Y} is a basis

for (Y, o) f is not sub-LC-continuous ; it is sub-GLC*-continuous.
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Proposition: 1.2.31
Ift:(X,1)—(Y,o)andh: (Xx',7') = (', ¢’ ) are sub-GLC*-
continuous , then fxh : (Xx X', t x7') — (YXx)', o0xo' ) is sub-GLC*-

continuous .

Proof:

Let f: (X,1)—(Y,o)andh: (X',7")— (', o' ) be sub-GLC*-
continuous functions. Then there exists a basis Bfor (Y, ¢ ) and a basis
B for (', o' ) such that '(U) e GLC*(X, 1) for each Ue Band (V)
e GLC*(Xx',7")for each Ve $ respectively then B={UxV|UeB,Ve 3"}

is a basis for the product space (Xx X', t x ') .Then it follows from the
proposition 1.1.35 that (fxh) ~'(UxV) =f '(U) x h (V) e GLC*(Xx X",

tx7') for every UxV e B" . Therefore f x h is sub-GLC*-continuous .
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