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ABSTRACT

A set D of vertices of a jump graph J(G) is a total efiient dominating set, if every vertex in V(J(G)) is adjacent to
exactly one vertex in D. Total efficient domination number yJ(G)) of J(G) is the minimum cardinality of a total
efficient dominating set of J(G). In this paper the exact values of y (J(G)) for some standared graphs are found and
some bounds are obtained .Also a Nordhus-Gadumm type result is obtained . In addition the total efficient domatic
number di(J(G)) of J(G) is defined to be maximum order of a partition of the vertex set of J(G) into total efficient
dominating set of J(G). Also a relation between (J(G) and d(J(G)) is established.

Keywords; Efficient dominating set, total dominating set, total efficient dominating set, total efficient domination
number.
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INTRODUCTION

By a graph we mean a finite, undirected without loops multiple edges and isolated vertices Terms undefined here may
be found in Kulli [1]

A set D of vertices in ajump graph J(G) = (V,E) is called dominating set if every vertex in V-D is adjacent to some
vertex in D. The domination number y(J(G)) of graph J(G) is the minimum cardinality of a dominating set of J(G).
Recently many new domination parameter given by Venkangoud et.al.,

A dominating set D of J(G) is an efficient dominating set if every vertex in V — D ia adjacent to exactly one vertex in
D. The efficient domination number y(J(G)) of J(G) is the minimum cardinality of an efficient dominating set of J(G).

Kulli and Patwari [28] introduced the concept of total domination.
A set D of vertices in a graph J(G) is a total efficient dominating set of J(G) if every vertex in V is adjacent to exactly
one vertex in D. The total efficient domination number y(J(G)) of J(G) is the minimum cardinality of a total efficient

dominating set of J(G).

A y-Set is a minimum total efficient dominating set. Let A(J(G) (8(J(G))) denote the maximum 9minimum) dgree
mong the vertices of J(G), let - x denote the least integer greater than or equal to x.

We note that y(J(GH)) and y(J(G)) are only defined for J(G) with 6(J(G)) > 1
2. TOTAL EFFICIENT DOMINATION NUMBER
We list exact values of the total efficient domination number for some standard graphs.

Proposition 1: If P, is a path with p vertices, then
ve((Pp) = £ where p=0(mod 4)and p =3 (mod 4)

Proposition 2: If C, is a cycle with p vertices, then
7((Cy)) = 5 when p =0 (mod 4)
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Proposition 3: If Ky, is a complete biparatite graph 1 <m <n, then
Yie ((Kmp)) =2

Remark 4: Every graph J(G) without isolated vertices does not contain a total efficient dominating set. It implies that
YteJ(G)) does not exist.

Proposition 5: If K is a complete graph with p > 3 vertices, then ¥ (J(K;)) does not exist.

Proposition 6: If y(J(G)) exists, then
¥1(J(G)) <v+(J(G)) and this bound is sharp.

Proof: Clearly every efficient total dominating set is an efficient dominating set, thus the above inequality holds
The complete bipartite graphs K, 1 <m <n achieve this bound.

Proposition 7: If y(J(G)) exists, then
¥1(J(G) ) <yw(J(G)) and this bound is sharp.

Proof: Clearly every efficient total dominating set is an efficient dominating set, thus the above inequality holds
The complete bipartite graphs K, 2 <m <n achieve this bound.

Theorem 8: Let J(G) be a (p, q) connected graph with p > 2 vertices, Then
2(p-9) <7:e((G)) .

Furthermore inequality holds if and only if J(G) is a tree with exactly one cut vertex or exactly two cut vertices.

Proof: Let D be a —set of J(G). Then for each vertex u € V — D, there exists a vertex v in D such that uv € E Also for

each vertex x € D, there exists unique vertex y € D such that xy € E. Then
ID|

q ZT + |V - DI
or 2q>|D|+2|v-D|
or 29 2>y:(J(G)) +2p - 2y1(J(G))
or 2(a-P) <v((G))
We prove the second part.

Suppose J(G) is a tree with exactly one cut vertex or two cut vertices.
Then y(J(G)) =2=2(p-q),sincep-qg=1

Conversely suppose y(J(G)) = 2(p — q),- We now prove that J(G) is a tree with at most two cut vertices. Clearly for
any graph without isolated vertices, y(J(G)) >2

Suppose p < g. Then 2(p — q) is negative, which is a contradiction.

Suppose p = g. Then 2(p —q) is zero, which is contradiction.

Suppose p>q. Since J(G) is connected, it implies that J(G) is a tree with exactly 3 vertices, then t Remark 4 y(J(G))
does not exist. If J(G) is a tree with at least 4 cut vertices then y(J(G)) >4 £2(p — ), since p — g=1. Thus we conclude
that J(G) is a tree with at most two cut vertices.

Next we characterize graphs for which y(J(G))=p.

Theorem 9: Let J(G) be a graph without isolated vertices and with p > 2vertices. Thus y(J(G)) =p if and only if
J(G) =mK;, m>1.

Proof: Suppose J(G)= mK,, m> 1. Obviously y(J(G)) = p

Conversely Suppose y(J(G)) =p We now prove that J(G)= mK;, m > 1. Assume J(G) # mK, Then degg u>2 .Let D
be a y(J(G)) —set of J(G). Since y(J(G)) =p, it implies that [V — D | = ¢ . Hence u € D. Since deggu > 2, it implies that
u is adjacent with at least two vertices in D, which is a contradiction. Suppose degs U < 1. Then u is an isolated vertex,
again a contradiction.

Thus degg U = 1 Since u is arbitrary6, it follow that J(G)= mKj, m> 1.
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The following theorem gives a lower bound for y(J(T)).

Theorem 10 : Let J(T) be a tree with p > 3 vertices, If y(J(T)) exists, then
veM)< 57 +1
Where m is the number of cut vertex of J(T).

Proof: Let J(T) be a tree with p > 3 vertices Suppose y(J(T)) exists. We now prove that y(J(T)) < r%'l + 1. On the

contrary, assume y(J(T)) < 1 % 7 +1. Then there exist 3 cut vertices U, v, W in D such that uv, vw are edges of J(T)
whee D isa y-Set of J(T). By remark 4 y(J(T)) does not exist which is a contradiction. This prove that
Ye((T)) < 1 % 1 tL

Nordhaus-Gaddum type results were obtained for many parameters for example, in [30, 31, 32, 33, 34, 35, 36].
Now we establish Nordhaus-Gaddum type result.

Theorem 11: Let J(G) and J(G_) have no isolated vertices. If both y(J(G)) and y(J(G)) exist, then
4 <ye(J(G)) * 7e(J(G)). <pt3.

Proof: Let J(G) and J(G ) have no isolated vertices. If both y.(J(G)) and Ye(J(G)) exist, then y(J(G)) > 2 and
ye((G)) > 2 Therefore 4 < y,(J(G)) + ¥.(J(G)).

We have  y(J(G)) <p-AJ(G)) +1

Therefore y(J(G)) <p-06(J(G)) +1

Also we have y(J(G)) <p-A(G)+1

Thus  ye((G)) +7e((G)) <2p— [3J(G) + AG )] +2
<p-(p-1)+2
<p+3

The graph P, achieves the lower bound.

3. TOTAL EFFICIENT DOMATIC NUMBER

Definition 12: The total efficient dogmatic number di(J(G)) for some standard graphs.

Proposition 13: For any cycle Cyp, N> 1
Gie(J(Can)) =2

Proposition 14: For any complete bipartite graph Ky, 1 <m <n
Ae(I(Km,n)) = m

Proposition 15: For any tree T with p > 2 vertices,
de(J(M) =1

Proposition 16: Let J(G) be a graph without isolated vertices, If y(J(G)) exists, then
de(J(G)) = _P
Y(J(G))

Proposition 17: Let J(G) be a graph without isolated vertices If di(J(G)) exists, then
de(J(G)) = 8(J(G)).

Proposition 18: If J(G) is a graph without isolated vertices and if y(J(G)) exists, then
Ye((G)) +de(J(G)) <p+1.

Furthermore, equality holds if J(G) =mK; m>1
Proof: By theorem 11 we have

Ye(J(G)) <p-AJ(G)) +1
Or Ve((G)) <p-3(J(G) + 1
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By proposition 17 we have y(J(G)) <38(J(G)).

Hence

Ye(J(G)) + de(J(G)) <p + 1.

We pove the second part.

If J(G) = mKy, m > 1 then by theoem9, y(J(G)) = p. Also d(J(G)) =1

Thus y:(J(G)) + de(J(G)) = p + 1.

REFERENCES
1. V.R. Kulli, College Graph Theory, Vishwa International publications, Gulbarga, India (2012)
2. V.R.Kulli, Theory of Domination in Graphs, Vishwa International publications, Gulbarga, India (2010)
3. V.R.Kulli, Advances in Domination Theory I, Vishwa International publications, Gulbarga, India (2012)
4. V.R.Kulli, Advances in Domination Theory I I, Vishwa International publications, Gulbarga, India (2013)
5. D.W. Bange. A.E. Barkauskas and P.J.Slater, Efficient dominating sets I graphs, In Applications of Discrete

o

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.
26.

217.

28.

29.

Mathematics R.D.Ringeisen and F.S.Roblerts eds., SIAM, Philadelphia,189-199 (1988)

V.R.Kulli and M.B.Kattimani, Inverse efficient domination in graphs. In Advances in Domination Theory |
V.R. Kulli eds., Vishwa International publication, Gulbarga India 45-52 92012)

V.R. Kulli and N.D.Sonar, Efficient bondage number of graph, Nat.Acad.Sci.Lett. 19 (9 and 10), 197-202
(1996).

V.R.Kulli On n-total domination number of a graph. in proc. China-USA International Conf.in graph Theory,
combinotorics, Algotrithms and Appl.SIAM 319-324(1991)

V.R.Kulli, Edge entire domination in graphs International J.of Mathematical Archive,5(10) 275-278 (2014)

. V. R. Kulli, The neighborhood total edge domination number of a graph International Research Journal of

pure Algebra,5(3), 25-30 (2015)

V.R. Kulli, split and non split neighborhood connected domination in graphs International Journal .of
Mathematical Archive, 6(1), 153-158 (2015).

V.R.Kulli and R.R.lyer, Inverse total domination in graphs. Journal of Discrete Mathematical Sciences and
Crypotography,10(50,613-620(2007)

V.R.Kulli and R.R. lyer Inverse vertex covering number of a graph, Journal of Discrete Mathematical
Sciences and Cryptography, 15(6), 389-393(2012).

V.R. Kulli and B. Janakiram, The co bondage number of a graph, Discuss. Math. 16,111-117 (1996).

V.R. Kulli and B.Janakiam, The total global domination number of a graph, Indian J. Pure Appl.Math.27 537-
0542(1996).

V.R. Kulli and B.Janakiram, The maximal domination number of a graph, Graph Theory Notes of New York,
New York Academy of Sciences,33,11-13(1997).

V.R.Kulli and B.Janakiram, The strong non split domination number of graph, International J Management
System,19,145-156 (2003)

V.R. Kulli and B.Janakiram, The block non split domination number of a graph, Inter.J Management System
20, 219-228 (2004)

V.R. Kulli and B.Janakiram, The strong split domination number of a graph, Acta.Ciencia Indica,32 715-720
(2006)

V.R. Kulli and B.Janakiram The regular domination number of a graph, Nat.Acad.Sci. Let., 32, 351-355
(2009).

V.R. Kulli, B.Janakiram and R.R. lyer, The cototal domination number of a graph journal of Discrete
Mathematical Sciences and Cryptography 2, 179-184(1999)

V.R.Kulli and M.B.Kattimani Accurate domination in graphs, In Advances in Domination Theory I, V.R.Kulli
eds. Vishwa International publication, Gulbarga, India 1-8 (2012)

V.R. Kulli and M.B. Kattimani, The inverse neighborhood number of a graph South East Asian J.Math, and
Math.Sci,6(3) 23-28 (2008)

V.R.Kulli and M.B.Kattimani, Accurate total domination in graphs, In Advances in Domination Theory I,
V.R.Kulli eds.Vishwa International publication, Gulbarga, India 9-14 (2012)

V.R.Kulli and S.C.Sigarkanti, Inverse domination in graphs, Nat.Acad.Sci.Lett., 14,473-475(1991)

V.R.Kulli and N.D.Sonar, Complementary edge domination in graphs, Indian J. Pure Appl.Math.28,917-920
(1997)

V.R.Kulli and N.D. Sonar, The Independent neighborhood number of a graph, Nat6.Acad.Sci.Let., 19,159-
161(1996).

V.R.Kulli and D.kPatwari, Total efficient domination number of a graph, Technical Report 1991:01
Department of Mathematics Gulbarga University, Gulbarga, India (1991)

V.R.Kulli, Non bondage number of graph and digraphs: International Journal of Advance Research in
computer Sci and Technology,3(1),5-65(2015).

© 2019, IIMA. All Rights Reserved 24



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

N. Pratap Babu Rao / Total Eficient Domination in Jump Graphs / IIMA- 10(1), Jan.-2019.

V.R.Kulli, Inverse and disjoint neighborhood total dominating sets in graphs, Far. East J .of Applied
Mathematics 83(1),83(1) 55-65 (2013)

V.R.Kulli, Set independence number of a graph, Journal of Computer and mathematical Sciences 4(5),
322-324 (2013)

V.R.Kulli The disjoint covering number of a graph, International J. of Math, Sci and Engg.Appls,7(5).135-141
(2013)

V.R.KulliOn non bondage number of a graph, Inter.J.Advanced Research in Computer Sci and Technology.
1(1),42-45 (2013)

V.R.Kulli and B.Janakiram, R.R.lyer, Regular number of a graph, j.Discrete Mathematical Sciences and
Cryptography, 4(1), 57-64 (2001)

V.R.Kulli, S.C. Sigarkanti and N.D.Sonar, Entire domination in graphs, In V.R.Kulli,ed. Advances in graph
Theory, Vishwa International publications, Gulbarga, India 237-243 (1991)

V.R.Kulli and S.C.Sigarkanti, On the tree and star numbers of a graph,Journal of Computer and Mathematical
Scioences 6(1) 25-32 (2015).

N.Pratap Babu Rao and Sweta.N, STRONG EFFICIENT DOMINATION IN JUMP GRAPHS. International
Journal of Innovative research in Sciences, Engineering and technology.Vol7 issue 4 April 2018

N.Pratap Babu Rao and Sweta.N, The neighbourhood edge domination number in jump graph International
journal of Creative Research Thoughts (IJCRT) Volume 6 issue 2 (2018)pp758-762

N.Pratap Babu Rao and Sweta.N., Non Bondage number of jump graph, International Journal of Mathematics
Trends and Technology (IJMTT) — Volume 57 Number 4 may 2018

N.Pratap Babu Rao and Sweta.N, Entire domination in jump graph, International Research journal of
engineering and Technology (IRJET)vol 5 issue 06 june 2018

N.Pratap Babu Rao and Sweta.N, GLOBAL ACCURATE DOMINATION IN JUMP GRAPH, International
Research journal of engineering and Technology (IRJET) vol 5 issue 08 August 2018.

Source of support: Nil, Conflict of interest: None Declared.

[Copy right © 2019. This is an Open Access article distributed under the terms of the International Journal
of Mathematical Archive (IJMA), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.]

© 2019, IIMA. All Rights Reserved 25




