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Abstract

We wrote this paper to proffer new types of the perfectly supra continuous
functions. We also introduced new types of supra continuous, supra open and supra
closed functions.
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1-Introduction:

The notion of supra spaces was submitted for the first time by A. S. Mashhour el al [1, 2] where he
defined the supra space as a sub collection u of P (X) which is called a supra topology on the space X
if X € u, and it is closed under the arbitrary union. The pair (X, ) is called a supra space. Any set
W € u is called supra open set and its complement is supra closed. Also, he introduced the concept of
supra continuous functions. After that, many groups studied the supra spaces and developed the
research on these spaces [3,4]. In other studies [5-7], the researchers submitted the definition of supra
closure and supra interior for a subset from a supra space. In 2013, Vidyarani and Vigneshwaran
presented the perfectly supra N-continuous. In this paper, we introduced new types of continuous
functions which are totally supra &@-continuous, perfectly supra @-continuous, and perfectly supra @-
irresolute functions. We also explained the relations among these types and clarified their connection
to some types of the supra continuous function. Some theorems, propositions and examples were given
to support our results.

2- Supra @-compact and supra 7-compact spaces: In this section, using new supra open sets, we
provide the concepts for new types of supra compact spaces which are supra @-compact space and
supra 7-compact space. In addition, we illustrate the relations among them and submit some
properties, remarks, and examples. In this paper, we use the abbreviation "su" as an abbreviation of
"supra".

Definition (2.1): A subset W from a su. space (X, u) is called a su. @-open set if for any s € W, there
isV € usuch that s € V and V-W is a countable set. W€ is called a su. &-closed set.
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Definition (2.2): In the previous definition, if V-W is a finite set, then W is called a su. 7-open set

and its complement is called a su. 7-closed.

Example (2.3): Z-{x} is a su. @-open, also a su. jj-open set in the co-finite su. space (Z, tcor).

Definition (2.4): 1- Let G={U;|i € I} be a collection of su. open sets in a su. space

(X, u). If X € Uje; Uy, then G is a su. open cover for X. When any su. open cover for X has a

finite sub cover, then X is called a su. compact space [8], [9].

2- Let G = {U;|i € I} be a collection of su. @-open sets in a su. space (X, u). If X € U;¢; U;, then G is

a su. @-open cover for X. When any su. @-open cover for X has a finite sub cover, then X is called a

su. @-compact space.

3- Let G = {U;|i € I} be a collection of su. 7-open sets in a su. space (X, ). If € U;e; U; , then G isa

su. 7j-open cover for X. When any su. 7-open cover for X has a finite sub cover, then X is called a su.

7-compact space

Example (2.5): (R, ucof) is a su. compact space. Moreover, it is a su. 7-compact and su. @-

compact.

Remark (2.6) [10]: If (X, i) is a finite su. space, then it is a su. compact.

Remark (2.7): If (X, u) is a finite su. space, then it is a su. @-compact, since if X={x,, ..., x,,} and G

= {G;} is a su. @-open cover for X, so any element in X belongs to at least one of the elements of G,

say x; € G;,, x; € Gy, ..., X € G . Accordingly, X € G; UG;,U ...UG; , so X is a su. @-compact

space.

Example (2.8): The excluded point su. space (X, ugx), where X is a finite setand puzx = {U € X, x., &

U for some x, € X}U{X}, is su. compact and su. @-compact space.

Remark (2.9): 1. If U € u, then it is su. &-open.

2.1f U € y, then it is su. 7-open.

Example (2.10): In (X, ugx) Where X is a finite set, {x-}& ugy, but it is su. @-open and su. 7-open set.

Remark (2.11): Any su. 7j-open set U is a su. @-open, since if (X, u) is a su. space and U is a su. -

open set in it. So, for every element x in U, there isG € u, where x € G and satisfies that G-U is a

finite set, and then it is a countable set. Therefore, U is a su. &-open.

Example (2.12): {1} in (Q, ucof) is su. @-open set but not su. jj-open set.

Theorem (2.13): If (X, u) is a su. @-compact space, hence it is a su. compact and a su. 7-compact

space.

Proof: Let G={U;| i € I} be a su. open cover (resp. su. 7-open cover) for a su. space (X, u), by remark

(2.9) (and remark (2.11)), G will be a su. @-open cover for X and will has a finite sub cover for X

(because X is a su. @-compact space). Therefore, X is a su. compact space (resp. su. 7-compact space).

By the same way, we can prove the following theorem.

Theorem (2.14): If (X, u) is a su. 7j-compact space, hence it is a su. compact.

Example (2.15): The indiscrete su. space (Z, uinq) IS @ SU. compact and a su. 7-compact space but not

a su. @-compact.

Theorem (2.16): 1- Any su. closed set in a su. compact space is a su. compact set [11].

2- Any su. 7j-closed set in a su. 7-compact space is a su. 7j-compact set.

Lemma (2.17): Any su. @-closed set in a su. @-compact space is a su. @-compact.

Proof: If M is a su. @-closed set in a su. @-compact space X, and C ={U,|a €A} is asu. &-

open covering t0 M=MC Ugep Uy , Since X = MUM € =X C {Ugep U JUME, but M€ is a su.

@-open set inX, thus {{Ui}gen, M€} is a su. @-open covering toX. So X C
i£1(Ug)U M€ (because X is a su. @-compact), but M € X = M S UjL;(Ug, )U M€, and since

MNOM =@=M S UiL, Uy, , S0 {Ug,}ie, is afinite sub cover from C to M,

therefore M is a su. @-compact.

Theorem (2.18): Let A, B be a su. &@-compact set and a su. @-closed set, respectively, in a su. space

(X, u), hence ANB is a su. w-compact set in X.

Proof: Since B is a su. &-closed set in X, then B is a su. @-open set. Let G= {U;|i € I} is a su. @-

open cover for ANB, so {G U B¢} is a su. @-open cover for A which has a finite sub cover (A is a su.

@-compact set), then A € (Ujx, U )UB® = ANB < (UL, U;))NB = (UL, U;)NB is a finite sub

cover for ANB. Therefore, ANB is a Su. @-compact set.

Example (2.19): Let B € X be in the indiscrete su. space (X, inq), then XNB is a su. &-compact.
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3- New types of perfectly supra continuous and supra continuous functions.

In the next part, we provide definitions for some weaker functions, stronger functions, and functions
that have no relation with perfectly supra continuous functions. We also introduce diagrams illustrate
the relations among several types of functions.

Definition (3.1) [1,12]: A function f:(X,ux) — (Y,uy)is called a su. continuous function if
f~1(W) is asu. open (resp. su. closed) set in X for any su. open (resp. su. closed) set W inY.
Example (2.21): The identity function I from the co-countable su. space (R, tco) into the co-finite
su. space (R, uco) is a su. continuous function.

Definition (3.2) [13]: Whenever f~1(W) is a su. clopen set in the su. space (X, uy) for any su. open
set W in the su. space (Y, uy), hence f: (X, ux) — (Y, uy) is called a perfectly su.

continuous function.

Proposition (3.3): The function f: (X, ux) — (Y, uy) is called a perfectly su. continuous function iff
f~1(M) is su. clopen set in X for each su. closed set M inY.

Proof: Take f as a perfectly su. continuous function, M as a su. closed set in Y = M° € u, =
() = (F~Y(M)) is a su. clopen set in X (since f is a perfectly su. continuous) = f~1(M) is
also a su. clopen. Conversely, suppose that M € uyy = M€ is a su. closed subset from ¥ =
() = (F~1(m))C is su. clopen set in X (given) = f~1(M) is su. clopen set in X. Therefore,
f is a perfectly su. continuous function.

Example (3.4): A function f:(X,up) — (Y, uy) is a perfectly su. continuous, since the inverse
image for any su. closed set in Y (at least Y is a su. closed set in (Y, uy)) is su. clopen set in
(X, up)(since each set in (X, up) is su. open and su. closed set), so f is a perfectly su. continuous
function.

Remark (3.5): Whenever f is a perfectly su. continuous function, then it is a su. continuous, since if
f: (X, ux) — (Y, uy) is a perfectly su. continuous function, and U € uy, then U¢ is su. closed set inY,
so YU = (F~1(U))C is a su. clopen subset from X (because f is a perfectly su. continuous).
Hence, f~1(U) is a su. clopen set in X, which means that f ~1(U) € py, therefore f is su. continuous
function.

Example (3.6): The identity function from the co-countable su. space (R, t.oc) into the co-finite su.
space (R, ieor) Is su. continuous function, but not perfectly su. continuous.

Remark (3.7): Whenever M is a su. 7-closed set in a su. space (X, u) , then it is a su. &@-closed,
because if M is a su. 7j-closed set. Hence, M€ is a su. 7j-open and, by remark (2.11), M€ is a su. &-
open set, which implies that M is a su. @-closed.

Example (3.8): The set Z- {x} in (Z, uinq) is su. @-closed but not su. 7-closed.

Remark (3.9): It is clear from remark (2.11) and remark (3.7) that whenever a set is su. 7j-clopen then
it is su. @-clopen set.

Example (3.10): {%} in (Q, Uing) is su. @-clopen set and not su. 7-clopen.

Remark (3.11): Whenever M is a su. closed subset from a su. space (X, u), hence it is a su. @-closed
and a su. 7j-closed, because M €y, then it is a su. @-open and a su. 7j-open subset from X (by remark
(2.9)). Then, M is a su. @-closed and a su. 7j-closed subset from X.

Example (3.12): {3} in the indiscrete su. space (X, uinq), Where X= {1, 2, 3} is su. &-closed and su.
7j-closed set which is not su. closed.

Definition (3.13): The function f: (X, ux) — (Y, uy) is called

1. Totally su. @-continuous, if the inverse image of any su. closed set in the su. space (Y, uy) is a su.
@-clopen set in the su. space (X, uy).

2. Totally su. 7j-continuous, if the inverse image of any su. closed set in the su. space (Y, uy) is a su.
7j-clopen set in the su. space (X, uy).

3. Perfectly su. @-continuous, if the inverse image of any su. @-closed set in the su. space (Y, uy) is
a su. clopen set in the su. space (X, uy).

4. Perfectly su. 7j-continuous, if the inverse image of any su. 7j-closed set in the su. space (Y, uy) is a
su. clopen set in the su. space (X, wy).

5. Perfectly su. @-irresolute, if the inverse image of any su. @-closed set in the su. space (Y, uy) is a
su. @-clopen set in the su. space (X, uy).
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6. Perfectly su. j-irresolute, if the inverse image of any su. 7j-closed set in the su. space (Y, uy) is a
su. 7j-clopen set in the su. space (X, uy).

Example (3.14): 1. f:(Z, uina) — (Y, py) is a totally su. &-continuous function.

2. f: (X, up) —(Y, uy), where Y is a countable set, is a perfectly su. @-continuous function.

3. f:(X,ux) — (Y, uy), where X is a finite set, is a totally su. 77-continuous function.

4. The function f from the discrete su. space (R, up) into the included point su. space (X, um),

in which u;,,= {U < X, where x, € U, for some x. in X}U{®@}, is a perfectly su. 7j-continuous function.
5. The identity function from (Q, 1) into the same su. space is a perfectly su. @-irresolute

function.

6. The identity function from (X, i), where X is a finite set, into the same su. space is a perfectly su. j-
irresolute.

Remark (3.15): If fis a totally su. 7-continuous function, then it is a totally su. @-continuous,
because if f: (X,uy) — (Y, uy) is a totally su. 7-continuous and M is a su. closed subset from Y.
Then, f~1(M) is a su. 7-clopen set in X and, by remark (3.9), it will be a su. @-clopen. Hence f is a
totally su. &@-continuous function.

Example (3.16) f: (Z, ucor) — (Y, uy) is totally su. @-continuous function while it is not totally su.

fj-continuous.
The following graph is beneficial.

[Perfectly su. continuous ] < i [ Totally su. [I(7)-continuous ]
[ perfectly su. &@(fj)continuous j/ —> Perfectly su.&(fj)-irresolute
< 7

Example (3.17): 1. Iz (Z, tina) — (Z, ucoy) is totally su. @-continuous function but not

perfectly su. continuous.

2. Iy: (X, pina) — (X, up) where X is finite, is totally su. fj-continuous and perfectly su.

fj-irresolute function, but neither perfectly su. continuous nor perfectly su. fj-continuous.

3. The identity function from (R, u;nq) into the same space is perfectly su. continuous Function but not
perfectly su. @-continuous and not perfectly su. fj-continuous.

4. 1g:(Q, 1ing) — (Q,up) is totally su. @-continuous function but not perfectly su. @-continuous.
Also, it is perfectly su. @-irresolute function but not perfectly su.continuous.

. . - - - [ < 0
5. A function f from (Z, tinq) into (X, ping) Where X is finite and f (x) = {yl v

y, ifx =0
su. continuous function but not perfectly su. fj-irresolute.
6. Iy from (Z, uing) into (Z, uing) is perfectly su. @-irresolute function but not perfectly su. @-
continuous.
Theorem (3.18): If a function f from a su. compact space (X, uy) into any su. space (Y, uy) is
surjective and perfectly su. continuous function, then Y is su. compact space.
Proof: Suppose that G = {U;| i € I} is a su. open cover for Y, hence Y = U;¢; U;. Then, Nie; U;€=0,
where each U;© is su. closed set in Y for any i € I,= f~*(Nie; Ui) = fH(®) = Nie £ (UC) =
@, in which each f~1(U;®), i €1 is a su. clopen set in X (f is perfectly su. continuous). But
Niet f 72U = Nier(FWUD) € = Nier(fF T U))= 0 = X-Nier (FTHUNE = X-0 =
Uies (f‘l(Ul-)) = X, which means that U;e; f~1(U;) is su. open cover for X, and since X is su.
compact, then this su. open cover has a finite sub cover, so X= UL,/ 1 (U) = f(X)
= U?zlf(f‘l(Ui)) = Ujx, U; = Y= UL, U; (f is surjective). Hence, Y is a su. compact space.
Example (3.19): Ix: (R, tina) — (R, ping) is satisfying this theorem since (R, uinq) IS @ compact
space, I is a surjective and perfectly su. continuous function (because the only closed sets in the co-
domain are @, R and I "1 (@) = @, I *(R) = R are su. clopen sets in the domain)

is perfectly
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Corollary (3.20): When the function f : (X, ux) — (Y, uy) is a surjective and:

Perfectly su. continuous, where X is su. @-compact, then Y is su. compact.

Perfectly su. continuous, where X is su. fj-compact, then Y is su. compact.

Totally su. &-continuous, where X is su. @-compact, then Y is su. compact.

Totally su. fj-continuous, where X is su. fj-compact, then Y is su. compact.

Perfectly su. @-continuous, where X is su. @-compact, then Y is su. &-compact.

Perfectly su. fj-continuous, where X is su. fj-compact, then Y is su. fj-compact.

Perfectly su. @-continuous, where X is su. compact, then Y is su. compact.

Perfectly su. fj-continuous, where X is su. compact, then Y is su. compact.

9. Perfectly su. @-continuous, where X is su. compact, then Y is su. @-compact.

10.Perfectly su. fj-continuous, where X is su. compact, then Y is su. fj-compact.

11.Perfectly su. &-irresolute, where X is su. @-compact, then Y is su. &-compact.

12.Perfectly su. fj-irresolute, where X is su. fj-compact, then Y is su. fj-compact.

Example (3.21): Iz:(R, ttina) — (R, ting) satisfies (1, 2) and Iy: (X, Uing) — (X, Uing) Where X is
a finite set, which satisfies (3, 4) from the previous proposition. While the function Iy: (X, up) —
(X, uina), Where X is a finite set, satisfies the rest.

Remark (3.22): Whenever f: (X, ux) — (Y, uy) is perfectly su. @-continuous function, then it is
perfectly su. fj-continuous. Since if M is su. fj-closed set in Y, hence it is su. @-closed (by remark
(3.7)). So f~1(M) is su. clopen set in X. Therefore, f is perfectly su. fj-continuous function.

Remark (3.23): There is no relation between perfectly su. @-irresolute function and perfectly su. §-
irresolute.

Example (3.24): Iz : (Z,ucoc) — (2, ucor) is perfectly su. @-irresolute function while it is not
perfectly su. fj-irresolute.

Definition (3.25): The function f : (X, uyx) — (Y, uy) is:

1. Su. &-continuous function, if the inverse image for any su. open subset from Y is a su. @-open
subset from X.

2. Strongly su. @-continuous function, if the inverse image for any su. @-open subset Y is a su. open
subset from X.

3. Su. @-irresolute function, if the inverse image for any su. @-open subset from Y is a su. @-open
subset from X.

Theorem (3.26): The composition between

1. Su. @-continuous function and su. continuous function is su. @-continuous.

2. Su. fj-continuous function and su. continuous function is su. fj-continuous.

3. Su. @-continuous function and strongly su. @-continuous function is su. @-irresolute.

4.  Su. fj-continuous function and strongly su. fj-continuous function is su. fj-irresolute.

5. Strongly su. @-continuous function and su. @-continuous function is su. continuous.
6
7
8

N~ WM

Strongly su. fj-continuous function and su. fj-continuous function is su. continuous.
Su. @-irresolute function and su. @-continuous function is su. @-continuous.
. Su. fj-irresolute function and su. fj-continuous function is su. fj-continuous.
9. Strongly su. @-continuous function and su. continuous function is su. continuous.
10. Strongly su. fj-continuous function and su. continuous function is su. continuous.
11. Su. continuous function and strongly su. @-continuous function is strongly su. @-continuous.
12. Su. continuous function and strongly su. fj-continuous function is strongly su. fj-continuous.
13. Strongly su. @-continuous function and strongly su. @-continuous function is strongly su. &-
continuous.
14. Strongly su. fj-continuous function and strongly su. fj-continuous function is strongly su. fj-
continuous.
15. Strongly su. @-continuous function and su. @-irresolute function is strongly su. &@-continuous.
16. Strongly su. fj-continuous function and su. fj-irresolute function is strongly su. fj-continuous.
17. Su. @-irresolute function and strongly su. @-continuous function is su. @-irresolute.
18. Su. fj-irresolute function and strongly su. fj-continuous function is su. fj-irresolute.
19. Su. w-irresolute function and su. continuous function is su. @-continuous.
20. Su. fj-irresolute function and su. continuous function is su. fj-continuous.
21. Su. &-irresolute function and su. @-irresolute function is su. @-irresolute.
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22. Su. fj-irresolute function and su. fj-irresolute function is su. fj-irresolute.

Proof: 1 and 2- If f: (X, ux) — (Y, uy) is su. @(§)-continuous function, h: (Y, uy) — (Z, uy) is su.
continuous function and U is a su. open subset from Z, so h~1(U) is su. open subset from Y and
YR Y(U)) = (ho £)~(U) is su. @(H)-open subset from X. Hence, h o f is su. &(fj)-continuous
function.

3and 4- If f: (X, uy) — (Y, uy) is su. @(fj)-continuous function, h: (Y, uy) — (Z, ug) is strongly su.
@ (f))-continuous function and U is a su. @(fj)-open subset from Z. So h=1(U) is su. open subset from
Y and fY(h7Y(U)) = (ho f)"1 (V) is su. @(f)-open subset from X. Hence, ho f is su. &(H)-
irresolute function.

5and 6- If f: (X, ux) — (Y, uy) is strongly su. @(§)-continuous function, h: (Y, uy) — (Z, ug) is su.
@(f)-continuous function and U is a su. open subset from Z, so h=1(U) is su. &(f)-open subset from
Y and f~1 (h"Y(U)) = (ho f)~1 (V) is su. open subset from X. Hence, ho f is su. continuous
function.

7 and 8- If f: (X, ux) — (Y, uy) is su. @(f)-irresolute function, h: (Y,u_Y ) — (Z, uz) is su. @(H)-
continuous function and U is a su. open subset from Z, so h=1(U) is su. @(f))-open subset from Y and
F7H(RYW)) = (ho )71 (U) is su. @(f)-open subset from X. Hence, h o f is su. @(f)-continuous
function.

9 and 10- If f: (X, ux) — (Y, uy) is strongly su. &(5)-irresolute function, h: (Y, uy) — (Z, ug) is su.
continuous function and U is a su. open subset from Z, so h=(U) is su. open subset from Y and then
it is su. @(f)-open set (by remark (2.9)). Hence, f~* (R~1(U)) = (ho £)~* (U) is su. open subset
from X. Hence, h o f is su. continuous function.

11 and 12- If f: (X, ux) — (Y, uy) is su. continuous function, h: (Y, uy) — (Z, uz) is strongly su.
@(f)-continuous function and U is a su. @(f)-open subset from Z, so h=1(U) is su. open subset from
Y and £~ (h"1(U)) = (ho f)~1 (U) is su. open subset from X. Hence, h o f is strongly su. @(f)-
continuous function.

13 and 14- If f: (X, ux) — (Y, uy) is strongly su. &(f)-continuous function, h: (Y, uy) — (Z,uz) is
strongly su. @(f)-continuous function and U is a su. @(fj)-open subset from Z, so h=1(U) is su. open
subset from Y and then it is su. @(f)-open set (by remark (2.9)). Hence, f‘l(h‘l(U)) = (ho
)71 (U) is su. open subset from X. Hence, h o f is strongly su. @(f)-continuous function.

15 and 16- If f: (X, ux) — (Y, uy) is strongly su. @(ij)-continuous function, h: (Y, uy) — (Z,uz) is
su. @(f)-irresolute function and U is a su. @(f)-open subset from Z, so h=1(U) is su. &(f)-open
subset from Y, so f~1 (A= (U)) = (h o £)~1 (U) is su. open subset from X. Hence, h o f is strongly
su. @(f)-continuous function.

17 and 18- If f: (X, ux) — (Y, uy) is su. @(f)-irresolute function, h: (Y, uy) — (Z,uy) is strongly
su. @(fH)-continuous function and U is a su. @(f)-open subset from Z, so h~1(U) is su. open subset
from Y and then it is su. &(f)-open set (by remark (2.9)). Hence, =1 (h=2(U)) = (h o )™ (U) is su.
@(1j)-open subset from X. Hence, h o f is su. &(f)-irresolute function.

19 and 20- If f:(X,ux) — (Y,uy) is su. @(hH)-irresolute function, h:(Y,uy) — (Z,uz) is su.
continuous function and U is a su. open subset from Z, so h=1(U) is su. open subset from Y and then
it is su. @(H)-open set (by remark (2.9)). Hence, £~ (R"2(U)) = (ho f)~* (U) is su. &(§)-open
subset from X. Hence, h o f is su. &()-continuous function.

21 and 22- If f: (X, uyx) — (Y, uy) is su. @(f)-irresolute function, h: (Y, uy) — (Z, uy) is su. &(5)-
irresolute function and U is a su. @(fj)-open subset from Z, so h~1(U) is su. &(f)-open subset from Y.
Hence, f~*(h71(U)) = (ho f)™' (U) is su. &(H)-open subset from X. Hence, ho f is su. @(H)-
irresolute function.

The following diagrams are advantageous.
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Su. continuous function

=% N\ ™

Perfectly su. Totally su. Perfectly su. & Perfectly su. @(1)-
continuous @ (1))-continuous (7)-continuous irresolute

Su. @(#)-continuous function

=/ N\

Perfectly su. Totally su. Perfectly su. Perfectly su.
continuous @ (1j)-continuous @ (1j)-continuous @ (1)-irresolute

Strongly su. @(fj)-continuous function

=7 N\ N\

Perfectly su. Totally su. &(5)- Perfectly su. Perfectly su.
continuous continuous @ (fj)-continuous @(1)-irresolute

Su. @(f)-irresolute function

Z 4 AN

Perfectly su. Totally su. &(5)- Perfectly su. @(5)- Perfectly su.
continuous continuous continuous @(1)-irresolute
Example (3.27):

1. 13:(Z, ucoc) — (Z, Heof) IS SU. continuous, su. @-continuous, and su. fi-continuous

function, but not perfectly su. continuous, not totally su. @ -continuous, not totally su. fj-continuous,
and not perfectly su. fj-irresolute.

2. Ig: (R, teoc) — (R, Ueop) s sU. continuous, su. @-continuous, su. f-continuous, strongly su. @-
continuous, strongly su. fj-continuous, su. @-irresolute and su. f-irresolute function, but not totally su.
@-continuous, not totally su. fj-continuous, not perfectly su. @-irresolute, not perfectly su. @-
continuous, not perfectly su. fj-continuous, not perfectly su. fj-irresolute, and not perfectly su.
continuous.

3. 13:(Z, uina) — (Z, ugx) is totally su. @-continuous function, but not su. continuous.

4. Iy: (X, uing) — (X, up) where X is finite, is totally su. fj-continuous, and perfectly su. fj-irresolute
function, but neither su. continuous nor strongly su. fj-continuous. On the other hand, it is su. @-
continuous, su. fj-continuous and su. fj-irresolute function, but not perfectly su. continuous and not
perfectly su. fj-continuous function.

5. The identity function Iy from (R, u;,4) into the same space is su. continuous function, but not
perfectly su. &-continuous, not perfectly su. fj-continuous, and not perfectly su. fj-irresolute.

6. The identity function I5: (Z, uina ) — (Z,u p) is perfectly su. @-irresolute function, but neither
su. continuous nor strongly su. &-continuous. Also, it is su. @-irresolute not perfectly su. @-
continuous function.
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7. The identity function Ig: (R, tcor) — (R, Ueoc) IS SU. @-continuous and su. @-irresolute function,
while it is not perfectly su. @-irresolute, not totally su. @-continuous, and not totally su. fj-continuous.
8. The identity function I from (R, u.,.) to the same space is strongly su. &-continuous and strongly
su. fj-continuous function, but not perfectly su. @-irresolute and not perfectly su. fj-irresolute.
9. The identity function Iy from (Z, u;,,q) into the same space is perfectly su. @-irresolute, totally su.
@-continuous, and totally su. fj-continuous function, but not strongly su. @-continuous and not
strongly su. fj-continuous.
10.1x: (X, tina) — (X, ting) In Which X is a finite set, is perfectly su. fj-irresolute function, but not
strongly su. fj-continuous.

x whenx €Z

11. The function f from (R, ting) INt0 (Z, ting), in Which f(x)={0

continuous function, while it is not su. @-irresolute and not su. fj-irresolute function.
4- supra @-open and supra fj-open functions.

In this part we will use supra @-open and supra fj-open sets to define new forms of supra open and
supra closed functions.
Definition (4.1): The function f : (X, ux) — (Y, uy) is called:
1. Su. open (resp. su. closed) function, if £(V) is su. open (resp. su. closed) set in the su. space Y, for
any su. open (resp. su. closed) set V' in the su. space X [14].
2. Su. @-open (resp. su. @-closed) function, if f(V) is su. @-open (resp. su. @-closed) set in the su.
space Y, for any su. open (resp. su. closed) set V in the su. space X.
3. Totally su. @-open (resp. totally su. @-closed) function, if £ (V) is su. open (resp. su. closed) set in
the su. space Y, for any su. @-open (resp. su. &-closed) set V in the su. space X.
4. Strongly su. @-open (resp. strongly su. @-closed) function, if f(V) is su. @-open (resp. su. &-
closed) set in the su. space Y, for any su. @-open (resp. su. @-closed) set V in the su. space X.
5. Su. fj-open (resp. su. fj-closed) function, if £ (V) is su. fj-open (resp. su. fj-closed)
set in the su. space Y, for any su. open (resp. su. closed) set V in the su. space X.
6. Totally su. fj-open (resp. su. fj-closed) function, if f(V) is su. open (resp. su. closed) set in the su.
space Y, for any su. fj-open (resp. su. fj-closed) set V in the su. space X.
7. Strongly su. fj-open (resp. strongly su. fj-closed) function, if (V) is su. fj-open (resp. su. fj-closed)
set in the su. space Y, for any su.fj-open (resp. su. fj-closed) set V in the su. space X.
Example (4.2): 1. The identity function from (Z, u;,4) into the same space is su. open and su. closed
function.
2. The identity function I, from (Q, up) into (Q, uing) is su. @-open, su. @-closed, strongly su. @-open
and strongly su. @-closed function.
3. Iy: (X, up) — (X, Uing) in Which X is finite set, is su. fj-open, su. fj-closed, strongly su. fj-open and
strongly su. fj-closed function.
4. A function f: (X, ux) — (X, up) is totally su. @-open, totally su. &-closed, totally su. fj-open and
totally su. fj-closed function.
The next scheme is beneficial.

Su. open function q Su. (f)(ﬁ)—open function

is perfectly su.

@&)\(ﬁ)-open @ —> (Strongly su. &(#)-open function
D S

Example (4.3): 1. The identity function from the discrete su. space (X, up) into the indiscrete  su.

space (X, uing), Where X is finite set, is su. fj-open, strongly su. @-open, strongly su. fj-open and su.

@-open function, while it is not su. open, not totally su. @-open and not totally su. j-open function.

2. The identity function Iy: (Q, up) — (Q, Uing) is SU. @-0pen, but not su. open function.

3. The identity function from (X, ugx) into the same space, in which X is finite set, is su. open
function, but neither totally su. @-open nor totally su. fj-open function.

818



Humadi and Ali Iragi Journal of Science, 2020, Vol. 61, No. 4, pp: 811-819

4. Iz: (R, teoc) — (R, Ueop) is strongly su. @-open function, but not strongly su. fj-open.

5. 13:(Z, pina) — (Z, 1ing) is strongly su. @-open and strongly su. fj-open function, while it is
neither totally su. @-open nor totally su. fj-open function.

Theorem (24.5): The composition between:

1. Su. @-closed function and totally su. @-closed function is su. closed function.

Su. fj-closed function and totally su. fj-closed function is su. closed function.

Su. @-closed function and strongly su. @-closed function is su. @ -closed function.

Su. fj-closed function and strongly su. §j-closed function is su. fj-closed function

Totally su. @-closed function and su. closed function is totally su. @-closed function.

Totally su. fj-closed function and su. closed function is totally su. fj-closed function.

Totally su. @-closed function and su. @-closed function is strongly su. @-closed function.

Totally su. f)-closed function and su. fj-closed function is strongly su. fj-closed function.

9. Totally su. &-closed function and totally su. &-closed function is totally su. @-closed function.
10.Totally su.fj-closed function and totally su. fij-closed function is totally su. fj-closed function.
11.Totally su. @-closed function and strongly su. @-closed function is strongly su. @-closed function.
12.Totally su. fj-closed function and strongly su. fj-closed function is strongly su. fj-closed function.
13.Strongly su. &-closed function and totally su. @-closed function is totally su. @-closed function.
14.Strongly su. fj-closed function and totally su. fj-closed function is totally su. fj-closed function.
15.Strongly su. @-closed function and strongly su. @-closed function is strongly su. @-closed function.
16.Strongly su. fj-closed function and strongly su. fj-closed function is strongly su. fj-closed function
Proof: If f:(X,ux) — (Y, uy)is su. @-closed function, g: (Y, uy) — (Z, uz) is totally su. @-closed
function and M is a su. closed set in X, so f(M) is su. @-closed setin Y. Then, g(f (M))=(g ° f)(M)
is su. closed set in Z. Therefore, g o f is su. closed function. In the same manner, we can prove the
rest.

NSO~ WN
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