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Abstract - In this article, skolem odd vertex graceful signed graphs on directed graphs have been introduced. A graph G(P, 

m, n) is a bijective function f:V(G) → {1, 3, 5, 7, …, 2p-1} such that, when each edge uv E(G) is assigned by f(uv) = f(v) – 

f(u) the positive edges receive distinct labels from the set {1, 3, 5, …, 2m-1} and the negative edges receive distinct labels 

from the set {-1, -3, -5, -7, ..., -2n-1}, it is called as a skolem odd vertex graceful signed graphs. In this article, star graph is 

investigated under skolem odd vertex graceful labeling for signed graph. 
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1. Introduction 
Graph labeling is an assignment of integer to its vertices or edges under certain condition. All Graphs in this paper are 

finite and directed. The symbols V(G) and E(G) denote the vertex set and edge set of a graph G. The cardinality of the vertex 

set is called the order of G denoted by p. The cardinality of the edge set is called the size of G denoted by q edges is called a 

(p,q) graph. A graph labeling is an assignment of integers to the vertices or edges. A sigraph is an ordered pair S = (G, s), 

where G = (V, E) is a (p, q) graph called its underlying graph and s: E→{+,-} is a function from the set of edges to the set {+, 

-}, called a signing of G; hence an edge receiving ‘+’ (‘-’) in the signing is said to be positive (negative). Let E+(S) and E−(S) 

denote respectively, the set of positive and negative edges of S. By a (p, m, n)-sigraph, it means a sigraph S having p vertices, 

m positive edges and n negative edges. This concept is extended from undirected graphs which is cited as [15, 16, 17, 18, 19, 

20, 21, 22, 23, 24, 25, 26].  A sigraph is said to be homogeneous, if it is either all-positive sigraph(all-negative sigraph is 

defined similarly). A sigraph is said to be homogeneous, if it is either all-positive or all-negative and non-homogeneous 

otherwise. Graph labeling concept can be extended to automata theory which is cited as [10, 11, 12, 13, 14]. Graph labeling is 

also extended to domination [1, 5, 8, 9]. 

 

2. Main Result 
Definition 2.1 

A graph G(P, m, n) is a bijective function f:V(G) → {1, 3, 5, 7, …, 2p-1} such that, when each edge uv E(G) is 

assigned by f(uv) = f(v) – f(u) the positive edges receive distinct labels from the set {1, 3, 5, …, 2m-1} and the negative 

edges receive distinct labels from the set {-1, -3, -5, -7, ..., -2n-1}, it is called as a skolem odd vertex  graceful signed graphs. 

 

Definition 2.2 

A graph in which every edges associates, either  positive or negative sign with distinct even numbers are called a skolem 

odd vertex graceful signed graphs. 

 

Theorem 2.1 

The star K1,n is a skolem odd vertex  graceful signed graphs for n ≥ 2. 

 

Proof 

Let G be a graph of star K1,n. 

Let {v0, v1, v2, v3, …, vn} be the vertices of K1,n and {e1, e2, e3, …, en} be the edges of K1,n. 

The star K1,n consists of n+1 vertices and n edges. 

Case (i) 

Edges receive positive signs with distinct even numbers. 

http://www.internationaljournalssrg.org/
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If v0 is the smallest number among v1, v2, …, vn then, the edges receive positive signs. 

Let us set an arbitrary labeling as follows: 

 

The vertices of K1,n are labelled as given below.  

Define f: V(G) → {1, 3, 5, …, 2n + 1} as follows: 

f(v0) = 1 

f(vi) = 2i + 1; 1  i  n 

Then the edge labels are: 

f(ei) =  2i ; 1  i  n 

Clearly, the edge labels are distinct positive even numbers. 

 
Fig. 2.1 Star K1,n with ordinary labeling 

 

  
Fig. 2.2 Star K1,n with ordinary labelling 
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Fig. 2.3 Star K1,n with ordinary labeling when ‘n’ is odd 

Case (ii) 

Edges receive negative signs with distinct even numbers. 

If v0 is the largest number among v1, v2, …, vn then, the edges receive negative signs. 

The vertices of K1,n are labelled as given below.  

Define f: V(G) → {1, 3, 5, …, 2n + 1} as follows: 

f(v0) = 2n + 1 

f(vi) = 2i – 1 ; 1  i  n 

Then the edge labels are: 

f(ei) = – (2n + 2– 2i) ; 1 ≤ i ≤ n 

Clearly, the edge labels are distinct negative even numbers. 

 

Case (iii) 

 Edges receive both positive and negative signs with distinct even numbers. 

      Let us set an arbitrary labeling as follows: 

The vertices of K1,n are labelled as given below.  

Define f: V(G) → {1, 3, 5, …, 2n + 1} as follows: 

f(v0) = 1 

f(vi) = 2i + 1; 1  i  n 

Then the edge labels are: 

f(ei) =  

Clearly, the edge labels are positive and negative signs with distinct even numbers. 

Hence, the star K1,n(n ≥ 2) is a skolem odd vertex  graceful signed graphs. 

 
Fig. 2.4 Star K1,n with ordinary labeling when ‘n’ is even 
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Example: 2.1 

 
Fig. 2.5 Star K1,5 

 

Example: 2.2 

 
Fig. 2.6 Star K1,7 

Example: 2.3 

 

 
Fig. 2.7 Star K1,10 
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3. Conclusion 
In this article, Skolem odd vertex graceful signed has been discussed. Star graph has been proved under skolem odd 

vertex graceful labeling for directed graphs. 

 

References 
[1] J. AmalorpavaJerline et al., “F-Index of Generalized Mycielskian Graphs,” International Journal of Recent Scientific Research, vol. 

10, no. 6, pp. 33076-33081, 2019. [Google Scholar] [Publisher Link] 

[2] R. Bodendick, and G. Walther, “On Number Theoretical Methods in Graph Labelings,” Res Exp Maths vol. 2, pp. 3-25, 1995. [Google 

Scholar] 

[3] G. S. Bloom, and D. F. Hsu, “On Graceful Directed Graphs,” SIAM Journal on Algebraic Discrete Methods, vol. 6, no. 3, 1985. 

[CrossRef] [Google Scholar] [Publisher Link] 

[4] Joseph A. Gallian, “A Dynamic Survey of Graph Labelings,” Electronic Journal of Combinatorics, vol. 1, 2018. [Google Scholar] 

[Publisher Link] 

[5] Felix, E. Litta, and L. Benedict Michael Raj, “Changing and Unchanging Properties of Single Chromatic Transversal Domination 

Number of Graphs,” International Journal of Mathematics Trends and Technology, vol. 52, no. 4, pp. 262-266, 2017. [CrossRef] 

[Google Scholar] [Publisher Link] 

[6] F. Harary, Graph Theory, New Delhi: Narosa Publishing House, 2001. [Google Scholar] [Publisher Link] 

[7] S.M. Hegde, “Labeled Graphs and Digraphs: Theory and Application,” Research Promotion Workshop on IGGA, 2012. [Google 

Scholar] [Publisher Link] 

[8] E. Litta, and S. Maragatha Dharshini, “Proper Colourings in r - Regular Modified Zagreb Index Graph,” International Journal for 

Research in Applied Science and Engineering Technology, vol. 11, no. 3, pp. 1553-1558, 2023. [CrossRef] [Google Scholar] 

[Publisher Link] 

[9] E. Litta, and S. Datchini, “Proper Colourings in r – Regular Zagreb Index Graph,” Aryabhatta Journal of Mathematics and 

Informatics, vol. 15, no. 1, pp. 149-154, 2023. [CrossRef] [Google Scholar] [Publisher Link] 

[10] S. Saridha, and T. Rajaretnam “A Study On Plus Weighted Multiset Transformation Semigroups,” International Journal of 

Information and Computing Science, vol. 6, no. 1, pp. 84-98, 2019. [Google Scholar] [Publisher Link] 

[11] S. Saridha, and T. Rajaretnam, “Some Properties of Plus Weighted Finite State Automaton,” Journal of Computer and Mathematical 

Sciences, vol. 8, no. 11, pp. 674-690, 2017. [Google Scholar] [Publisher Link] 

[12] S. Saridha, and T. Rajaretnam “Some Properties of Plus Weighted Multiset Grammars,” International Journal of Information and 

Computing Science, vol. 6, no. 5, pp. 24-37, 2019. [Google Scholar] [Publisher Link] 

[13] S. Saridha, and S. Haridha Banu, “A New Direction Towards Plus Weighted Grammar,” International Journal for Research in 

Applied Science and Engineering Technology, vol. 11, no. 2, 2023. [CrossRef] [Google Scholar] [Publisher Link] 

[14] S. Saridha, and T. Jothika “An Introduction to Plus Weighted Dendrolanguage and its Properties,” Aryabhatta Journal of Mathematics 

and Informatics, vol. 15, no. 1, pp. 93-100, 2023. [CrossRef] [Google Scholar] [Publisher Link] 

[15] P. Shalini, and D. Paul Dhayabaran, “Generalization of Skolem Even Graceful Digraphs for Various Graphs”, International Journal of 

Mathematical Archive, vol. 5, no.4, pp. 65-69, 2014. [Publisher Link] 

[16] P. Shalini, and D. Paul Dhayabaran, “Skolem Graceful Signed Graphs on Directed Graphs,” Asian Journal of Current Engineering 

and Maths, vol. 3, no. 3, pp. 33-34, 2014. [Google Scholar] [Publisher Link] 

[17] P. Shalini, and D. Paul Dhayabaran “Generalization of Skolem Odd Graceful Digraphs for Various Graphs”, International Journal of 

Scientific and Research Technology, vol. 3, pp. 1-3, 2015.  

[18] P. Shalini, and D. Paul Dhayabaran, “An Absolute Differences of Cubic and Square Difference Labeling,” International Journal of 

Advanced Scientific and Technical Research, vol. 3, no. 5, pp. 1-8, 2015. [Google Scholar] [Publisher Link] 

[19] P. Shalini, and D. Paul Dhayabaran, “A Study on Root Mean Square Labelings in Graphs,” International Journal of Engineering 

Science and Innovative Technology, vol. 4, no. 3, pp. 305-309, 2015. [Google Scholar] [Publisher Link] 

[20] P. Shalini, R. Gowri, and D. Paul Dhayabaran, “An Absolute Differences of Cubic and Square Difference Labeling for Some Families 

of Graphs,” The International Journal of Analytical and Experimental Modal Analysis, vol. 11, no. 10, pp. 538-544, 2019. [Google 

Scholar] [Publisher Link] 

[21] P. Shalini, and S. A Meena, “Lehmer -4 Mean Labeling of Graphs,” International Journal for Research in Applied Science and 

Engineering Technology, vol. 10, no. 12, pp. 1348-1351, 2022. [CrossRef] [Google Scholar] [Publisher Link] 

[22] P. Shalini, and S. Tamizharasi “Power-3 Heronian Odd Mean Labeling of Graphs,” International Journal for Research in Applied 

Science and Engineering Technology, vol. 10, no. 12, pp. 1605-1608. 2022. [CrossRef] [Google Scholar] [Publisher Link] 

[23] P. Shalini, and S. Tamizharasi, “A Study on Power-3 Heronian Odd Mean Labeling for Some Path Related Graphs”, International 

Journal for Research in Applied Science and Engineering Technology, vol. 11, no. 4, pp. 1136-1139, 2023. [CrossRef] [Google 

Scholar] [Publisher Link] 

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=F-Index+of+Generalized+Mycielskian+Graphs&btnG=
http://recentscientific.com/f-%E2%80%93-index-generalized-mycielskian-graphs
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=On+number+theoretical+methods+in+graph+labelings+Res&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=On+number+theoretical+methods+in+graph+labelings+Res&btnG=
https://doi.org/10.1137/0606051
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=On+graceful+directed+graphs&btnG=
https://epubs.siam.org/doi/abs/10.1137/0606051
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+Dynamic+Survey+of+Graph+Labelings&btnG=
https://experts.umn.edu/en/publications/a-dynamic-survey-of-graph-labeling-3
https://doi.org/10.14445/22315373/IJMTT-V52P539
https://scholar.google.com/scholar?q=Changing+and+Unchanging+properties+of+Single+Chromatic+Transversal+Domination+Number+of++Graphs&hl=en&as_sdt=0,5
https://ijmttjournal.org/archive/ijmtt-v52p539
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Harary%2C+F.%2C+Graph+Theory%2C+New+Delhi%3A+Narosa+Publishing+House&btnG=
http://www.narosa.com/books_display.asp?catgcode=978-81-85015-55-2
https://scholar.google.com/scholar?hl=en&as_sdt=2005&sciodt=0%2C5&cites=14011168768355664292&scipsc=&q=Labeled+graphs+and+Digraphs%3A+Theory+and+Application&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=2005&sciodt=0%2C5&cites=14011168768355664292&scipsc=&q=Labeled+graphs+and+Digraphs%3A+Theory+and+Application&btnG=
https://cs.rkmvu.ac.in/~sghosh/public_html/nitk_igga/slides/iggaSMH.pdf
https://doi.org/10.22214/ijraset.2023.49694
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Proper+Colourings+in+r+%E2%80%93+Regular+Modified++++++Zagreb+Index+Graph&btnG=
https://www.ijraset.com/best-journal/proper-colourings-in-rregular-modified-zagreb-index-graphs
http://dx.doi.org/10.5958/2394-9309.2023.00020.3
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Proper+Colourings+in+r+%E2%80%93+Regular+Zagreb+Index+Graph&btnG=
https://www.indianjournals.com/ijor.aspx?target=ijor:abjmmi&volume=15&issue=1&article=020
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+Study+On+Plus+Weighted+Multiset+Transformation+Semigroups&btnG=
https://ijics.com/gallery/9-jan-887.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Saridha%2C+S.%2C+Rajaretnam%2C+T.%2C+%E2%80%9CPlus+Weighted+Finite+State+Automaton&btnG=
https://shodhganga.inflibnet.ac.in/handle/10603/388993
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Some+Properties+of+Plus+Weighted+Multiset+Grammars&btnG=
https://ijics.com/gallery/3-may-1115.pdf
https://doi.org/10.22214/ijraset.2023.49129
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+New+Direction+Towards+Plus+Weighted+Grammar&btnG=
https://www.ijraset.com/research-paper/a-new-direction-towards-plus-weighted-grammar
https://doi.org/10.5958/2394-9309.2023.00013.6
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+Introduction+to+Plus+Weighted+Dendrolanguage+and+its+Properties&btnG=
https://www.indianjournals.com/ijor.aspx?target=ijor:abjmmi&volume=15&issue=1&article=013
http://www.ijma.info/index.php/ijma/article/view/2809
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Skolem+Graceful+Signed+Graphs+on+Directed+Graphs&btnG=
http://innovativejournal.in/index.php/ajcem/article/view/796
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+Absolute+Differences+of+Cubic+and+Square+Difference+Labeling&btnG=
https://www.researchgate.net/profile/Shalini-5/publication/362174849_An_Absolute_Differences_of_Cubic_and_Square_Difference_Labelings/links/62da6d21f3acdd5dc20dec39/An-Absolute-Differences-of-Cubic-and-Square-Difference-Labelings.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+Study+on+Root+Mean+Square+Labelings+in+Graphs&btnG=
http://www.ijesit.com/Volume%204/Issue%203/IJESIT201503_41.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+Absolute+Differences+of+Cubic+and+Square+Difference+Labeling+For+Some+Families+Of+Graphs&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+Absolute+Differences+of+Cubic+and+Square+Difference+Labeling+For+Some+Families+Of+Graphs&btnG=
https://www.researchgate.net/profile/Shalini-5/publication/362174849_An_Absolute_Differences_of_Cubic_and_Square_Difference_Labelings/links/62fe07b6aa4b1206fabb507e/An-Absolute-Differences-of-Cubic-and-Square-Difference-Labelings.pdf
https://doi.org/10.22214/ijraset.2022.48176
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Shalini%2C+P.%2C+Meena%2C+S.+A.%2C+%E2%80%9CLehmer+-4+Mean+Labeling+of+Graphs&btnG=
https://www.ijraset.com/best-journal/lehmer-4-mean-labeling-of-graphs
https://doi.org/10.22214/ijraset.2022.48247
https://scholar.google.com/scholar?q=Power-3+Heronian+Odd+Mean+Labeling+of+Graphs&hl=en&as_sdt=0,5
https://www.ijraset.com/research-paper/power-3-heronian-odd-mean-labeling-of-graphs
https://doi.org/10.22214/ijraset.2022.48247
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+Study+on+Power-3+Heronian+Odd+Mean+Labeling+for+Some+Path+Related+Graphs&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+Study+on+Power-3+Heronian+Odd+Mean+Labeling+for+Some+Path+Related+Graphs&btnG=
https://www.ijraset.com/research-paper/power-3-heronian-odd-mean-labeling-of-graphs


P. Shalini / IJMTT, 69(8), 30-35, 2023 

 

35 

[24] P. Shalini, and D. Madhumitha, “Root Cube Even Mean Labeling of Graph,” Aryabhatta Journal of Mathematics and Informatics, 

vol. 15, no. 1, pp. 33-38, 2023. [CrossRef] [Google Scholar] [Publisher Link] 

[25] P. Shalini, and S. A Meena, “Lehmer-4 Mean Labeling for Some Path Related Graphs,” Aryabhatta Journal of Mathematics and 

Informatics, vol. 15, no. 1, pp. 105-110, 2023. [CrossRef] [Google Scholar] [Publisher Link] 

[26] P. Shalini, “Skolem Odd Vertex Graceful Signed Graphs for Path,” Aryabhatta Journal of Mathematics and Informatics, vol. 15, no. 

1, pp. 121-126, 2023. [CrossRef] [Google Scholar] [Publisher Link] 
 

 

https://doi.org/10.5958/2394-9309.2023.00005.7
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Root+Cube+Even+Mean+Labeling+of+Graph%E2%80%9D%2C++Aryabhatta+Journal+of+Mathematics+and+Informatics&btnG=
https://www.indianjournals.com/ijor.aspx?target=ijor:abjmmi&volume=15&issue=1&article=005
https://doi.org/10.5958/2394-9309.2023.00015.X
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Lehmer-4+Mean+Labeling+for+Some+Path+Related+Graphs&btnG=
https://www.indianjournals.com/ijor.aspx?target=ijor:abjmmi&volume=15&issue=1&article=015
https://doi.org/10.5958/2394-9309.2023.00017.3
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Skolem+Odd+Vertex+Graceful+Signed+Graphs+for+Path&btnG=
https://www.indianjournals.com/ijor.aspx?target=ijor:abjmmi&volume=15&issue=1&article=017

