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ABSTRACT

This paper, will introduce some types of compact mapping called
t " - generalized compact mapping by using t * - generalized compact sets
and giving some properties of their mappings, Moreover, showing the
relationship between these types.
Keywords: (( t = g -compact set, g- compact set, g- closed set , compact mapping , C-

compact mapping, strong t -G- compact mapping, ))
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INTRODUCTION
he new types of mapping introduced by Halfar in 1957 [3], which namely
compact mapping, and he gave some properties of these mappings, also
many researchers have studied the generalized types of these mapping aso
introducing new class of compact space is called C-compact space upon some
types of sets.
The aim of this work, is to study some class of compact mapping which are

t " - generalized compact mapping by using t - generalized compact sets and
t "~ - generalized C-compact mapping, giving some properties and characterization
of these types of mappings, moreover, showing the rdationship between these
mappings.

FUNDAMENTAL DEFINITIONS AND REMARKS
In this section, let us give some basic definitions and notations of compact
mappings. 2.1 Definition: [1]
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A subset A of atopological space (X,T) is caled generalized closed set (g-
closed in short) if cl(A) I W whenever Al W, where W is open set in X.
The complement of A iscaled generalized open set (g-open in short).

Remarks: [1]
(1) Every closed (open ) set is g-closed (g-open) set, but the converse is not

necessary  tobetrue
(2) If X is T, - space then the converse of (1) istrue.

2
In[6], using definition (2.1), to give the following definition

Definition

A subset A of atopological space (X,T) iscaled generalized compact
set (g-compact in short) if every g-open cover hasfinite g-open subcover.

It is clear that, every g-compact set is compact set but the converse is not
truein general, but the converseistruewhen X is T, - space.

2

Now, we give the definitions appeared in[5].
Definitions )

Let (X,T) beatopological spaceand Al X, then
(1) the intersection of all g-closed sets containing A is said to be the
generalized  operator and denoted by cl " (A).
(2) the topology t * is defined by t * ={G:cl"(G°) =G}, where (X,t")
is  topological spaceon X.

Next, we recall the definition of t “-generalized closed set appear in [5].
Definition

Let (X,T) be a topological space, a subset A of X is said to be t -
generalized closed set (t “-g-closed in short) if ¢l (A) I W whenever Al W,
where W is g-open set in X. and the complement of A is called generdized
open set (t " -g-open in short).
Remarks [5]
(1) It iseasy to check that, every g-closed (g-open) set ist ~-g-closed (t ~-g-open)
set but the converseis not truein general.
(2) A topological space (Xt ") iscalledt” - T, - spaceif t "-g-closed (t "-g-
open) set is g-closed (g-open) set.
By using definition (2.5), S. Eswaran and A. Pushalatha introduce new topol ogical
spaceis called t *-generalized compact space (t *-g-compact in short) and defined
asfollow:
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Definition
Let (X,t") be a topological space, a subset A of X is said to bet -

generalized compact set (t “-g-compact in short) if every t “-g-open cover has
finite subcover.

Proposition
Let (X,t") beatopological space. If A ist -g- compact set then A is g-
compact Set.

Proof
Let Ais t -g- compactset and {U, :il 1} isgopen cover of A and by
using remark () , can have {U, :il 1} ist -g-open cover of A but A ist -g-

compact , so, has finite subcover. Therefore A is g-compact set.
But, the converse of above proposition is not necessary to be true and became

truewhen (X,t7) ist” - T, - space

t "-GENERALIZED COMPACT MAPPINGS

in this section, we give certain types of t -generalized compact mapping by
using t -g-compact set and shows the relation between these types. We start by
the following definition is modified of definition appeared in[5].

Definition

A mapping f:(X,t )%u® (Y,s") is sad to be t "-generalized compact
mapping (t ~-G-compact in short) if for every t “-g-compact subset K of Y then
f *(K) isg-compact subset of X.
Definition

A mapping f:(X,t")3%® (Y,s") is sad to be strongly t “-generalized
compact mapping ( strongly t “-G-compact in short) if for every g-compact
subset K of Y then f '(K) ist -g-compact subset of X.

Now, the following proposition shows the relation between t ~-G-compact and
strongly t “-G-compact mappings.

Proposition

If f:(X,t)F®(Y,s") isstrongly t "-G-compact mapping f ist -G-
compact mapping.
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proof

Let f:(X,t")%®(Y,s") bestrongly t -G-compact mapping and K be
t "-g-compact subset K of Y, so by using proposition (2.8) we get K is g-
compact set and from definition (3.2), one can have f *(K) is t -g-compact
subset of X. thusf *(K)is g-compact set, therefore f is t -G-compact
mapping.

It is clear that, the converse of above proposition is not true in general and the
following corollary give the condition in order to the converse of above proposition
istrue
Proposition

If f:(Xt")%®(Y,s") ist -G-compact mappingand X,Y aret -T,-
spacethen f isstrongly t “-G-compact mapping.

Next, the following definition give another type of t *-G-compact mapping.
Definition

A mapping f:(X,t")%u® (Y,s") is sad to be irresolute t *-generdized
compact mapping ( irresolute t *-G-compact in short) if for every t - g-compact
subset K of Y then f '(K) ist -g-compact subset of X.

Now, the following proposition shows the reation between irresolute t ~-G-
compact and strongly t “-G-compact mappings.

Proposition

If f:(X,t")%®(Y,s") is strongly t -G-compact mapping then f s
irresolute t *-G-compact mapping.
proof

let f:(X,t")3u® (Y,s") be strongly t “-G-compact mapping and K be
t "-g-compact subset K of Y, so by using proposition (2.8) we get K is g-
compact set and from definition (3.2), one can have f *(K) is t -g-compact
subset of X. therefore f isirresolute t ~-G-compact mapping.

It is easy to cheek that, the converse of above proposition is not necessary
to be true and the following corollary give the condition to make the converse is
true.
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Corallary
If f:(X,t)%u®(Y,s") isirresolute t "-G-compact mappingand Yist -
T, -space then f isstrongly t *-G-compact mapping.

Also, the rdation between t -G-compact and  strongly t  -G-compact
mappings can be shows by the following proposition.

Proposition
If f:(X,t)3B®(Y,s") isiresolute t “-G-compact mapping.Then f s
t " -G-compact mapping.

roof
’ let f:(X,t")%L® (Y,s") beirresolute t "-G-compact mapping and K be
t " -g-compact subset K of Y, so by using definition (3.5), one can have f *(K)
ist -g-compact subset of X.so by using proposition (2.8) we get f *(K) isg-
compact set , therefore f ist ~-G-compact mapping.

Now, the following corollary addition the condition in order to make the
converse of proposition (3.8) istrue.

Corallary
If f:(X,t")%®(Y,s") ist -G-compact mapping and Xist "-T,-space
then f isirresolute t “-G-compact mapping.

The following diagram shows the relationship between the types of t -
generalized compact mapping have been studied.

-G-compact mappingt ~strongly

-G-compact mappingt " irresolute

y

-G-compact mappingt *

Diagram |
CERTAIN PROPERTIESOF t "-GENERALIZED COMPACT MAPPINGS
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In this section, let us introduce some properties of t "-generalized
compact mappings such as the composition and restriction and getting start
with the following theorem.

Theorem
Let f:(X,t")%® (Y,s") bet -G-compact mapping

1) If g:(Y,s)%u® (Z,9) ist -G-compact mapping and Yis t *—Tg -space

then gof is t “-G-compact mapping.

2)If g:(Y,s)%® (Z,9) isstrongly t “-G-compact mapping and Xist -
T,-space thengof isstrongly t "-G-compact mapping.

3)If g:(Y,s)%u® (Z,9) isirresolutet “-G-compact mapping then gof is
t “-G-compact mapping.

Proof
1) Let K beat "-g-compact subset inZ , then g *(K) is g-compact setin 'Y and
since Yis t -T,-space, so by using definition(3.1), we have g *(K)is t "-g-
compact dso, since f is t -G-compact mapping then f (g *(K)) is g
compact set in X, but (gof)*(K)=f *(g"*(K)), thereforg, gof ist -G-
compact mapping.
2) Let K beag-compact subset inZ , thus by using definition (3.5), one can have,
(g9) *(K) ist "-g-compact setin Y, andsince f ist ~-G-compact mapping , we
get, (gof ) *(K) isg-compact setin X, but Xist -T,-space so (gof ) *(K)
ist "-g-compact set, therefore; gof isstrongly t ~-G-compact mapping.
3) Let K beat  -g-compact subset inZ , thus by using definition (3.5), one can
have, (g)*(K) is t -g-compact set in Y, and since f is t -G-compact
mapping , we get, (gof ) *(K) is g-compact set in X, therefore; gof ist -G-
compact mapping.

Now, the following theorem gives, the composition when f is stronglyt ~-G-
compact mapping.
Theorem

Let f:(X,t")3%u® (Y,s ) bestrongly t “-G-compact mapping
1) If g:(Y,s)%¥u® (Z,9) ist -G-compact mapping. Then gof is irresolute
t " -G-compact mapping.
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2) If g:(Y,s)%® (Z,9) is strongly t “-G-compact mapping. Thengof is
strongly t *-G-compact mapping.
3) If g:(Y,s)%Bu®(Z,9) isiresolute t -G-compact mapping. Thengof is
t " -G-compact mapping.
Proof
1) Let K beat "-g-compact subset inZ , then g *(K) is g-compact setin Y and
,since f isstrongly t ~-G-compact mapping then f *(g*(K)) ist “-g-compact
set in X, but (gof)*(K)=f *(g *(K)), therefore gof is irresolute t "-G-
compact mapping.
2) Let K beag-compact subset inZ , thus by using definition (3.2), one can have,
(9) *(K) is t "-g-compact set in Y, and by using proposition (2.8), we get,
(g9) *(K) isg-compact and since f isstronglyt ~-G-compact mapping , we get,
(gof ) *(K) ist "g-compact set in X, therefore; gof is strongly t ~-G-compact
mapping.
3) Let K beat -g-compact subset inZ , thus by using definition (3.5),we have,
(9) *(K) ist -g-compact set in Y, and by using proposition (2.8), one can
have, (g) *(K) is g-compact and since f is stronglyt -G-compact mapping ,
we get, (gof ) *(K) ist "g-compact set in X, therefore; gof isirresolute t *-G-
compact mapping.
Next, the following theorem without proof give the composition when f is
irresolute t “-G-compact mapping.
Theorem
Let f:(X,t")3%u® (Y,s ) beirresolutet “-G-compact mapping
) If  g:(Y,s)¥®(Z,g9) is t -Gcompact mapping. Then
gof ist " -G-compact mapping.
2) If g:(Y,s)%®(Z,9) is strongly t “-G-compact mapping. Thengof is
strongly t ~-G-compact mapping.
3)If g:(Y,s)%u® (Z,9) isirresolute t ~-G-compact mapping thengof ist -
G-compact mapping.
Now, the following proposition a shows the restriction of t -G-compact
mapping under the condition.
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Proposition

Let f:(X,t)%®(Y,s") beat -G-compact mapping. If Al X is
closed then f|A: ABL® Y isat  -G-compact mapping..
Proof

Let K isat -g-compact set in Y, thus f *(K) isag-compact in X and
(f|A)*(K)=AC f(K) but, AG f *(K) is a g-compact set. and from
definition () one can g, f|A isat ~-G-compact mapping.

Now, from above proposition we can get the following corollary
Corallary

Let f:X3F®Y beastrongly t "-G-compact (irresolute t *-G-compact
mapping.) mapping. If Al X is closed then f|A: ABL® Y isastrongly t -

G-compact (irresolute t *-G-compact) mapping.

t "-GENERALIZED C-COMPACT MAPPINGS

in this section, we give new type of t " -generalized compact mapping namely,
t "-generalized C-compact mappings with some characterizations of these
mapping.
Definition

A mapping f:(X,t )¥®(Y,s") issad to bet generaized C-compact
mapping (t “-G-C-compact in short) if " I,,: X W#®Y W ist  -G-compact
mapping, for any topologica space W.
Definition

A mapping f :(X,t")%® (Y,s") issdd to be stronglyt generalized C-
compact mapping (stronglyt ~-G-C-compact in short) if 7 1,,: X" WS#®Y W is
strongly t " -G-compact mapping, for any topological space W.

Now, the following lemma shows the relation between t ~-G-C-compact and
stronglyt ~ -G-C-compact mappings.
Lemma

If f:(X,t")%u®(Y,s )is strongly t -G-C-compact mapping then

fis t "-G-C-compact mapping.
Proof
Le f:(X,t')¥®(Y,s ) be sronglyt -G-C-compact mapping, thus
f 1, : X " W3®Y W is stronglyt -G-compact mapping, for any
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topologica space W and by wusing proposition (3.3), we get
f 1, : X W%u®Y Wis t -G-compact mapping thus, from definition
(5.1), wehave f ist ~-G-C-compact mapping
Now, we can give anther type of t -G-C-compact mapping namely

irresolute t ~ generalized C-compact mapping.
Definition

A mapping f :(X,t")3L® (Y,s") issad to beirresolutet “generalized C-
compact mapping (irresolutet ~-G-C-compact in short) if " I,,: X" W3#RY W
isirresolutet -G-compact mapping, for any topological space W.

Next, the following proposition give the relation between stronglyt ~-G-C-
compact and irresolutet ~ -G-C-compact mappings.

Proposition
If f:(X,t")%®(Y,s )is stronglyt -G-C-compact mepping then f
irresolutet *-G-C-compact mappings.

Proof

Let f:(X,t")%® (Y,s") bestronglyt "-G-C-compact mapping, thus
f 1, : X" W#®Y W is sronglyt -G-compact mapping, for any
topological space W and by using proposition (3.6), we gt
f 1, : X W3u®Y Wis irresolutet -G-compact mapping thus, from
definition(5.4), we have f isirresolutet ~-G-C-compact mapping

Now, the following proposition shows the relation between irresolutet * -
G-C-compact and t ~ -G-C-compact mapping

Proposition
If f:(X,t")%®(Y,s")is irresolute t “-G-C-compact mapping then
f ist "-G-C-compact mappings.

Proof

Let f:(X,t)%®(Y,s ) be iresolutet -G-C-compact mapping, thus
f 1, : X " W3®Y W is irresolutet -G-compact mapping, for any
topological space W and by using proposition (), we ge
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f 1, : X " W%®Y Wist -G-compact mapping thus, from definition(5.4),

wehave f isirresolutet ~-G-C-compact mapping

Now, to illustrate the relationship between al types of generalized compact
mapping have been studied in this section, see the following diagram.

-G-C-compact mappingt ~strongly

-G-C-compact mappingt “irresolute

-G-C-compact mappingt *

Diagram |1

Now, Le us study certain properties of t -G-C-compact mapping and the
following theorem give the composition of some types of t -G-C-compact

mapping.

Theorem

Let f:(X,t")3® (Y,s") bet -G-C-compact mapping

1) If g:(Y,s)%® (Z,9) ist -G-C-compact mapping and X~ Wist -T,-

space. Then gof is t "-G-compact mapping.

2)If g:(Y,s)%u® (Z,9) is strongly t ~-G-C-compact mapping. Thengof is

irresolute t *-G-C-compact mapping.

3)If g:(Y,s)%® (Z,9) isirresolute t -G-C-compact mapping. Thengof is

irresolute t *-G-C-compact mapping.

Proof

1) since f st -G-C-compact mapping so by using definition (5.1), we get

f" 1, ist -G-compact mapping for any topological space W, dso since g is

t *-G-C-compact mapping , thus g~ |, is t "-G-compact mapping , for any

topological space W, then from theorem (4.1(1)),

one can have

(f " 1,)o(g" 1) =(f" g)ol, ist -G-compact mapping mapping, therefore;

from definition (5.1), we have ; gof ist ~-G-C-compact mapping
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2) since f is strongly t ~-G-C-compact mapping so ,we get f~ l,, is strongly
t " -G-compact mapping for any topological space W, also since g isstrongly t -
G-C-compact mapping , thuswe get g~ 1, is strongly t "-G- compact mapping,
for any topologica space W, and from theorem (4.1(2)), one can have
(f"1,)o(g” 1) =(f" g)ol, isirresolutet “-G- compact mapping, therefore;
from definition (), we have ; gof isirresolute t *-G-C-compact mapping.
3)since f isirresolute t ~-G-C-compact mapping so ,weget f |, isirresolute
t " -G-compact mapping for any topological space W, also since g is irresolute
t "-G-C-compact mapping , thus we get g I, is irresolute t -G- compact
mapping, for any topological space W, and from theorem (4.1(3)), one can have
(f"1,)0(g” 1) =(f" g)ol, isirresolutet “-G- compact mapping, therefore;
from definition (5.4), we have ; gof isirresolute t " -G-C-compact mapping
Moreover, the following theorem give the composition of strongly t ~-G-C-
compact mapping.

Theorem
Let f:(X,t")3%u® (Y,s ) bestronglyt -G-C-compact mapping
1) If g:(Y,s)%®(Z,g) is t -G-C-compact mapping then gof is
irresolutet *-G-C-compact mapping.
2)1f g:(Y,s)%®(Z,9) isstrongly t "-G-C-compact mapping and Xist -
T, -space thengof isstrongly t " -G-C-compact mapping.
3)If g:(Y,s)%®(Z,9) isirresolute t “-G-C-compact mapping thengof is
t " -G-compact mapping.
Proof
1) since f is stronglyt ~-G-C-compact mapping so by using definition (5.2), we
get 71, isstronglyt " -G-compact mapping for any topologica space W, aso
since g ist " -G-C-compact mapping , thus g~ I, ist -G-compact mapping ,
for any topological space W, then from theorem (4.2(1)), one can have
(f"1,)0(g” 1) =(f" g)ol,, is irresolutet "-G-compact mapping, therefore;
from definition (5.4), we have ; gof isirresolutet ~-G-C-compact mapping
2) since f is strongly t “-G-C-compact mapping so we get f |, is strongly
t " -G-compact mapping for any topological space W, aso since g isstrongly t T
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G-C-compact mapping , thus we get g~ |, is strongly t "-G- compact mapping,
for any topologica space W, and from theorem (4.2(2)), one can have
(f"1,)0(g” 1) =(f" g)ol, is stronglyt -G- compact mapping, therefore;
from definition (5.2), we have ; gof isstronglyt " -G-C-compact mapping.
3) since f is stronglyt ~-G-C-compact mapping so ,we get f I, is strongly
t " -G-compact mapping for any topological space W, also since g isirresolute
t *-G-C-compact mapping , thus we get g’ |, is irresolute t "-G- compact
mapping, for any topological space W, and from theorem (4.2(3)), one can have
(f"1,)o(g” 1) =(f" g)ol, isirresolutet “-G- compact mapping, therefore;
from definition (5.4), we have ; gof isirresolute t " -G-C-compact mapping
Next, the following theorem without proof give the composition when f is
irresolute t *-G-compact mapping.
Theorem
Let f:(X,t")3%u® (Y,s ) beirresolutet “-G-compact mapping
1) If g:(Y,s)%®(Z,9) is t -G-compact mapping and X Wis t -T-
space then  gof is irresolutet " -G-compact mapping.
2) If g:(Y,s)%®(Z,g) is strongly t -G-compact mapping thengof is
strongly t *-G-compact mapping.
3) If g:(Y,s)%®(Z,9) Iisirresolute t "-G-compact mapping then gof is
irresolute t “-G-compact mapping.
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