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mp2le> (f Ciiin proro d3e S gl Oygo (pl o n =3 (mod 8) 0S B,8 LY Ll
b o Jole-V B g0 gl)lo Kypin a5 0g 0 00l ylis el ol jo on =40+ 3 cilo
VA TIPIF VR g g RN R TS S



JolS sl S (600 425 VY

Y

Y

N

1

\
|
|

..hl:'

Ja

N

e @

\
|
/
/

v

* Y

& Yu

Koy 3l Fy g Fy sl Jole-) :0.0 Ko

S S 50 ) Kiprn S5 Jb degezms 5l ) (slade gozeo

) l Y4
A = {miyg_izzz1,2,...,5—1,§—|—1,...,€—1},
Ay = {xiygm_,-:z’:e+1,£+2,...,2£},

Az = {xoyo,xng,ygye}.

45»)9»%50 oualice A:AIUAQUASAMS&JS

A
YA = {123 1,§+1,...,£—1},
V() = Lr41, +2,...,2£},

V(43) =
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R(A3) = {g ;

14
R(4) = {5}, (1)
M(A) = Zopy1 — {€,€+ 1}-
oS o e o] .M”T@ Cawds |y Jole-Y pungo canlsl yo

. ej% if ¢=2 (mod4)
3-8 if /=0 (mod4).

S S 50 |y Ko Jb dcgorme 5l 25 slodc gorma

{yzy% 2-i:1=0,1,. 7j}>

{ylygg iti=7+3,5+4,...,0— 1},
B; = {xll'gg 2 1—0,1,...,3},
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Abstract

A subset S of vertices of a graph G is a hop dominating set (HDS) if every vertex
outside S is at distance two from a vertex of S. A subset S of vertices of a graph G is
a hop independent dominating set if S is a HDS and for any pair v,w € S, d(v,w) # 2.
The hop domination number of G, v,(G), is the minimum cardinality of a hop dominating
set of G. The hop independent domination number of G is the minimum cardinality of
a hop independent dominating set of G. A hop Roman dominating function (HRDF)
is a function f : V. — {0, 1,2} having the property that for every vertex v € V with
f(v) = 0 there is a vertex u with f(u) = 2 and d(u,v) = 2. The weight of a HRDF f
is the sum f(V) = >, cy f(v). The minimum weight of a HRDF on G is called the hop
Roman domination number of G' and is denoted by v4r(G). For a HRDF f in a graph
G, we denote by Vif the set of all vertices of G with label ¢ under f. Thus a HRDF f
can be represented by a triple (Vof7 Vlf, V2f) A HRDF f = (Vof, Vlf, VQf) is a hop Roman
independent dominating function (HRIDF) if for any pair v,w € Vlf U sz , d(v,w) # 2.
In this thesis, we study the complexity of hop independent dominating problem, the hop
Roman domination function problem and hop Roman independent domination function
problem, and show that decision problem for each of the above three problems is NP-
complete even when restricted to planar bipartite graphs or planar chordal graphs. Also,
we characterize all graphs G of order n with v4r(G) = n or Y,r(G) = n — 1. Finally, we
characterize all trees T' for which y,r(T) = Y4 (T) + 1 or ypr(T) = Y (T) + 2.

Keywords:

hop dominating set, hop Roman dominating function, graph, tree.
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