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1. Introduction  
 In [1] the concept of Mc functions introduced a function Ƒ : Ӽ ⟶ Ύ is 

said to be a Mc function if Ƒ -1(F) is closed subset of Ӽ, whenever F is a 
compact subset of Ύ. Also in [2], the concept of M-gc functions introduced a 
function Ƒ : Ӽ ⟶ Ύ is said to be an M-gc function if Ƒ -1(F) is g-closed subset 
of Ӽ, whenever F is a compact subset of Ύ. In this work we introduce new 
function through the supra spaces, which are : su.Mc, su.Mspc, su.spMc, 
su.spMsp, su.Lc and su.Lspc function, We proved several theorems concerning 
this concept. The supra open (supra closed) set is abbreviated as su.o (su.c). 
Supra topology µ which is defined on a non-empty set whenever Φ , X ∈ µ and 
Uα ∈ µ , α ∈ Λ, then ∪α∈Λ Uα ∈ µ. Also supra closure of a set U shortly 
(su.cl(U)) (= intersection of all su.c sets which absorb U). 

http://www.tarupublications.com
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2. On supra M semi pre-closed function 
In this item we have created new types of Mc function, kc and Lc spaces 

with help supra topology.  

Definition 2.1: [5] Let Ą be subset of supra space it is called a supra semi pre 
open (shortly su.spo) set if there is a supra pre open (shortly su.po) set in Ӽ say 
Ų such that Ų ⊆ Ą ⊆ su.cl(Ų). The set of all su.spo of Ӽ is symbolizes by 
su.spo(Ӽ). The complement of su.spo is symbolized by su.spc and the set of all 
su.spc sets of Ӽ is symbolizes by su.spc(Ӽ). 

Remark 2.2: [5] Every su.o set is su.spo set but the converse is not true in 
general. 

Definition 2.3: [6] A su.space (Ӽ,µ) is said to be supra compact (shortly 
su.compact) if for all su.o cover to Ӽ has a finite sub cover 

Definition 2.4: [5] A su.space (Ӽ, µ) is said to be supra semi pre compact 
(shortly su.sp.compact) if for all su.spo cover to Ӽ has a finite sub cover. 

Definition 2.5: [4] Ӽ is expressed a su.T2 space if all two ҳ and ү in Ӽ with ҳ ≠ 
ү, available su.o sets Ų and Ѵ s.t ҳ ∈ Ų, ү ∉ Ų and ҳ ∉Ѵ and ү ∈Ѵ with Ų ∩Ѵ 
= φ. 

Remarks 2.6: [5] 
1)  Every su.sp.compact is su.compact. 
2)  Every su.sp.lindelof is su.lindelof. 
3)  Every su.sp.compact is su.sp.lindelof . 

Definition 2.7: The function Ƒ : (Ӽ, µ)   (Ύ,ϓ) is called  
1)  A supra.continuous (shortly su.conts ) function whenever Ƒ-1(Ų) is su.o set 

in Ӽ for all su.o set Ų in Ύ.[4] 
2)  A su.sp-conts* whenever Ƒ-1(Ų) is su.o set in Ӽ, for all su.spo set Ų in Ύ  
3)  A su.sp-conts** whenever Ƒ-1(Ų) is su.spo set in Ӽ, for all su.spo set Ų in 

Ύ. The following example is similar to the first example in ii above. 

Definition 2.8: The function Ƒ : (Ӽ, µ)   (Ύ,ϓ) is called : 
1)  A su.compact function whenever Ƒ-1(Ų) is su.compact set in Ӽ, for all 

su.compact set Ų in Ύ. 
2)  A su.sp.compact function whenever Ƒ-1(Ų) is su.sp.compact set in Ӽ, for all 

su.compact set Ų in Ύ. 
3)  A su.sp* compact function whenever Ƒ-1(Ų) is su.compact set in Ӽ, for all 

su.sp.compact set Ų in Ύ. 
4)  a su.sp** compact function whenever Ƒ-1(Ų) is su.sp.compact set in Ӽ, for 

all su.sp.compact set Ų in Ύ. 
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Definition 2.9: A su.space (Ӽ,µ) is said to be 
1)  su.kc if for each su.compact set in Ӽ is su.c set. 
2)  su.sp-kc if for each su.sp.compact set in Ӽ is su.c set. As an example, the 

two concepts are achieved by imposing space su.discrete. 

Lemma 2.10: [6] In su.T2 space every su.compact subset is su.c set. 

Definition 2.11: A function Ƒ : (Ӽ, µ) ⟶ (Ύ,ϓ) is said to be su.Mc if Ƒ -1(F) is 
su.c set in Ӽ, for every su. compact set F in Ύ. Also a function has su.discrete 
domain achieved. 

Definition 2.12: A function Ƒ : (Ӽ, µ) ⟶ (Ύ,ϓ) is said to be su.Mspc if Ƒ -1(F) 
is su.spc set in Ӽ.. 

Remark 2.13: Every su.Mc function is su.Mspc function. But the converse is 
not true in general. 

Example 2.14: A function IR : (R, µind) ⟶ (R, ϓcof) is su.Mspc function but it is 
not su.Mc function, since Q is su.compact set in Ύ but IR

-1(Q)=Q is not su.c set 
in R. 

Proposition 2.15: Every su.conts function Ƒ : (Ӽ, µ) ⟶ (Ύ,ϓ) is su.Mspc 
function, whenever (Ύ,ϓ) is su.T2  

Definition 2.16: A function Ƒ : (Ӽ, µ) ⟶ (Ύ,ϓ) is said to be su.spMc if Ƒ -1(F) 
is su.c set in Ӽ, for every su. sp.compact set F in Ύ. Also a function that has 
su.discrete domain achieved.  

Remark 2.17: Every su.Mc-function is su.spMc function. But the converse is 
not true in general. 

Proposition 2.18: Every su.conts function Ƒ : (Ӽ, µ) ⟶ (Ύ,ϓ) is su.spMc 
function, whenever (Ύ,ϓ) is su.T2 space. 

Proof: Let K be su.sp.compact subset of su.T2 space Ύ, then K is su.compact so 
by (lemma 2.10) K is su.c and but by Ƒ is su.conts then Ƒ -1(K) is su.c, therefore 
Ƒ is su.spMc function.  

Proposition 2.19: Every su.sp-conts* function Ƒ : (Ӽ, µ) ⟶ (Ύ,ϓ) is su.spMc 
function, whenever (Ύ,ϓ) is su.T2 space. 

Definition 2.20: A function Ƒ : (Ӽ, µ) ⟶ (Ύ,ϓ) is said to be su.spMspc if Ƒ -

1(F) is su.spc set in Ӽ, for every su.sp.compact set F in Ύ. Also a function that 
has su.discrete domain achieved. 
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Remarks 2.21: 
1)  Every su.Mspc function is su.spMspc. 
2)  Every su.spMc function is su.spMspc. 
3)  Every su.Mc-function is su.spMspc. 
4)  Every su.Mc function is su.spMc  

There is no relation between su.Mspc and su.spMc function. 

Proposition 2.22: Every su.conts function Ƒ : (Ӽ, µ) ⟶ (Ύ,ϓ) is su.spMspc 
function, whenever (Ύ,ϓ) is su.T2 space. 

Corollary 2.23: Every su.sp-conts* function Ƒ : (Ӽ, µ) ⟶ (Ύ,ϓ) is su.spMspc 
function, whenever (Ύ,ϓ) is su.T2space. 

Proposition 2.24: Every su.conts function Ƒ : (Ӽ, µ) ⟶ (Ύ,ϓ) is su.Mc 
(su.Mspc) function, whenever (Ύ,ϓ) is su.kc space. 

Proof: Let G be su.compact subset of su.kc space Ύ, then G is su.c set of Ӽ but 
Ƒ is su.conts then Ƒ -1(G) is su.c therefore Ƒ is su.Mc (su.Mspc) function. 

Proposition 2.25: Every su.conts function Ƒ : (Ӽ, µ) ⟶ (Ύ,ϓ) is su.spMc 
function, whenever (Ύ,ϓ) is su.sp-kc space. 

Corollary 2.26: Every su.conts function Ƒ : (Ӽ, µ) ⟶ (Ύ,ϓ) is su.spMc 
function, whenever (Ύ,ϓ) is su.kc space. 

Definition 2.27: A function Ƒ : (Ӽ, µ) ⟶ (Ύ,ϓ) is said to be su.Lc if Ƒ -1(F) is 
su.c set in Ӽ. 

Definition 2.28: A function Ƒ : (Ӽ, µ) ⟶ (Ύ,ϓ) is said to be su.Lspc if Ƒ -1(F) 
is su.spc set in Ӽ, for every su.lindelof set F in Ύ. 

Remark 2.29:  
1)  Every su.Lc function is su.Mc but the converse may not be true. 
2)  Every su.Lc function is su.Mspc but the converse may not be true. 

Proposition 2.30: Every su.compact function Ƒ : (Ӽ, µ) ⟶ (Ύ,ϓ) is su.Mc 
function, whenever (Ӽ, µ) is su.T2 space. 

Corollary 2.31: Every su.compact function Ƒ : (Ӽ, µ) ⟶ (Ύ,ϓ) is su.spMc 
function, whenever (Ӽ, µ) is su.T2 space. 

Proposition 2.32: Every su.Mc function Ƒ : (Ӽ, µ) ⟶ (Ύ,ϓ) is su.compact 
function, whenever (Ӽ, µ) is su.compact. 

Corollary 2.33: A function Ƒ : (Ӽ, µ) ⟶ (Ύ,ϓ) is su.compact function iff Ƒ is a 
su.Mc function, whenever (Ӽ, µ) is a su.compact and su.T2 space. 
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Proposition 2.34: Every su.spMc function Ƒ : (Ӽ, µ) ⟶ (Ύ,ϓ) is 
su.sp*compact function, whenever (Ӽ, µ) is su.compact. 

Corollary 2.35: Every su.sp*compact function Ƒ : (Ӽ, µ) ⟶ (Ύ,ϓ) is su.spMc 
function, whenever (Ӽ, µ) is su.T2 space. 

Proposition 2.36: Let Ƒ : (Ӽ, µ) ⟶ (Ύ,ϓ) and ꬶ : (Ύ,ϓ ) ⟶ (Ƙ, ℇ) be 
functions, then If Ƒ be a su.conts function and ꬶ is a su.Mc-function, then ꬶoƑ is 
an su.Mspc function. 

Proposition 2.37: Every su.compact function Ƒ : (Ӽ, µ) ⟶ (Ύ,ϓ) is su.Mc 
function, whenever (Ӽ, µ) is su.Kc space. 

Proposition 2.38: Let Ƒ : (Ӽ, µ) ⟶ (Ύ,ϓ) and ꬶ : (Ύ,ϓ ) ⟶ (Ƙ, ℇ) be 
functions, then If Ƒ be a su.conts function and ꬶ is a su.compact function and Ύ 
is a su.Kc space, then ꬶoƑ is an su.Mc function. 

Remark: It is possible to use Grill topology or Nano or soft topology instead of 
supra topology to get new results, you can review the following sources : [3, 7, 
8, 9, 10, 11]. 

5. Discussion and Conclusion 
In our work we have provided new concepts of supra Mc functions It is 

called supra Mspc functions (shortly su.Mspc), We also provided many 
functions, which are : su.spMc, su.spMsp, su.Lc and su.Lspc function, We 
presented several facts, theorems and examples regarding this concept and also 
discussed its relationship with some function. 

 
References  
[1] M. Farhan and F. N. Nassar, “On-MC-Functions,” Tikrit Journal of 

Pure Science, vol. 16, no. 4, pp. 287–289, 2011. 
[2] S. K. Al-Saidy and R. G. Abtan, “More on MC-Functions,” 

Mustansiriyah Journal of the College of Basic Education, vol. 21, no. 89, pp. 
149–156, 2015. 

[3] R. B. Esmaeel and N. M. Shahadhuh, “On grill-semi-P-separation 
axioms,” in AIP Conference Proceedings, vol. 2414, no. 1, Feb. 2023, AIP 
Publishing. 

[4] N. K. Humadi and H. J. Ali, “New types of perfectly supra continuous 
functions,” Iraqi Journal of Science, pp. 811–819, 2020. 

[5] A. A. Abdulfatah and H. J. Ali, “Some results on supra semi pre open 
sets,” to appear in AIP Conference Proceedings, 2024. 

[ ] K. A. Hussain, L. M. Noman, and H. J. Ali, “On supra   ₚ-Lindelöf 
spaces,” Italian Journal of Pure and Applied Mathematics, vol. 47, pp. 588–595, 
2022. 

[7] A. R. Sadek, “Nano M. and nano IM. sets in nano topological spaces,” 
unpublished manuscript or journal unspecified. 

References 

	 [1]	 M. Farhan and F. N. Nassar, “On-MC-Functions,” Tikrit Journal of Pure 
Science, vol. 16, no. 4, pp. 287–289 (2011).

	 [2]	 S. K. Al-Saidy and R. G. Abtan, “More on MC-Functions,” Mustansiri-
yah Journal of the College of Basic Education, vol. 21, no. 89, pp. 149–156 
(2015).

	 [3]	 R. B. Esmaeel and N. M. Shahadhuh, “On grill-semi-P-separation axi-
oms,” in AIP Conference Proceedings, vol. 2414, no. 1, AIP Publishing 
(Feb. 2023).

	 [4]	 N. K. Humadi and H. J. Ali, “New types of perfectly supra continu-
ous functions,” Iraqi Journal of Science, pp. 811–819 (2020).

	 [5]	 A. A. Abdulfatah and H. J. Ali, “Some results on supra semi pre open 
sets,” to appear in AIP Conference Proceedings (2024).



1296� A. A. ABDULRAZAK AND H. J. ALI

	 [6]	 K. A. Hussain, L. M. Noman, and H. J. Ali, “On supra ωp̂-Lindelöf 
spaces,” Italian Journal of Pure and Applied Mathematics, vol. 47, pp. 
588–595 (2022).

	 [7]	 A. R. Sadek, “Nano M. and nano IM. sets in nano topological spaces,” 
unpublished manuscript or journal unspecified.

	 [8]	 M. O. Mustafa and R. B. Esmaeel, “Some properties in grill–topologi-
cal open and closed sets,” in Journal of Physics: Conference Series, vol. 
1897, no. 1, p. 012038, IOP Publishing (May 2021).

	 [9]	 E. A. Mohsin and Y. Y. Yousif, “Nano perfect mappings,” Journal of 
Interdisciplinary Mathematics, vol. 26, no. 7, pp. 1431–1437 (2023).

[10]	 R. B. Yaseen, A. A. Shihab, and M. H. Alobaidi, “On nano Penta to-
pological spaces,” in AIP Conference Proceedings, vol. 2414, no. 1, AIP 
Publishing (Feb. 2023).

[11]	 N. A. Nadhim, R. N. Majeed, and H. J. Ali, “Soft K(sc)-spaces,” Jour-
nal of Interdisciplinary Mathematics, vol. 22, no. 8, pp. 1463–1470 (2019).

		  Received February, 2025


