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ABSTRACT - In 2017 we define superior eccentric domination in graphs. A superior dominating set S of vertices of G

is called a superior eccentric dominating set if every vertex of V (G) — S has some superior eccentric vertex in S. A

superior eccentric dominating set of G of minimum cardinality is a minimum superior eccentric dominating set and its

cardinality is called the superior eccentric domination number and is denoted by y.4(G). In this paper we initiate the

study of superior eccentric dominating sets in triangular snake graphs, alternate triangular snake graphs, double

triangular snake graphs, double alternate triangular snake graphs.
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I.  INTRODUCTION

Let G be a finite, simple, undirected (a, b) graph with
vertex set V(G) and edge set E(G), [V(G)|=a, |E(G)|=b .
For graph theoretic terminology refer Harary [3], Buckley
and Harary [1]. In 2010, Janakiraman, Bhanumathi and
Muthammai defined eccentric domination in graphs [5]. K.
M Kathiresan and G.Marimuthu introduced the superior
domination in graphs and superior distance in graphs [5,6].

Definition 1.1: A set D < V is said to be a dominating set
in G, if every vertex in V- D is adjacent to some vertex in
D. The minimum cardinality of a dominating set is called
the domination number and is denoted by y(G) . For two
vertices u and v in a graph G, the distance from u to v is
denoted by d(u, v) and defined as the length of a shortest
u-v path in graph G. Let G be a connected graph and v be
a vertex of G. The eccentricity e(v) of v is the distance to a
vertex farthest from v. Thus, e(v) = max{d(u, v) : ueV} A
set D < V(G) is an eccentric dominating set if D is a
dominating set of G and for every ve V-D, there exist at
least one eccentric vertex of v in D. The minimum
cardinality of an eccentric dominating set is called the
eccentric domination number and is denoted by ye4(G).

Definition 1.2[7]: For distinct vertices u and v of a non-
trivial connected graph G, let D, , = N(u) U N(v). Define a
D, v — walk as a u—v walk in G that contains every vertex of
Dy, v.

Definition 1.3[7]: The superior distance dp(u, v) from u to
v is the length of a shortest D, , walk. For each vertex u
V(G), define dp(u) = min{dp(u, v) : ve V(G) — {u}}. A
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vertex v (su) is called a superior neighbor of u if dp(u, v) =
dp(u).

Definition 1.4[6]: A vertex u is said to superior dominate a
vertex v if v is a superior neighbor of u. A set S of vertices
of G is called a superior dominating set if every vertex of
V(G) - S is superior dominated by some vertex in S.

Definition 1.5[6]: A superior dominating set of G of
minimum cardinality is @ minimum superior dominating set
and its cardinality is called the superior domination number
of G and is denoted by y.4(G).

Definition 1.6[7]: The superior eccentricity of v is ep(v) =
max{dp(u,v) : u e V(G)}. A vertex v of a graph G is said
to be a superior eccentric vertex of a vertex u if dp(u, v) =
ep(u). A vertex u is superior eccentric vertex of G if it is a
superior eccentric vertex of some vertex v.

Definition 1.7[2]: A superior dominating set S of vertices
of G is called a superior eccentric dominating set if every
vertex of V(G) — S has some superior eccentric vertex in S.

SUPERIOR ECCENTRIC DOMINATION IN SOME
GRAPHS:

In this section, we find the superior eccentric domination
number of some triangular snake graphs.

Il. TRIANGULAR SNAKE GRAPH

The Triangular Snake Graph T, is obtained from the path
P, by replacing each edge of the path by a triangle C;. The
minimum cardinality of a superior eccentric domination in
triangular snake graph is ygeq (Ty).
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Vi Va3 V34 Vh-2,n- Voinon-1
Vi
Vv A v Vs Vh-2 V-1
Let vy, vy, ..., v, be the vertices of the underlying path in a
triangular snake graph and let v; i1, 1 =1,2,3, ... ,n-1be

the vertex which is joined to v; and v; . ; in the triangular
snake graph. Then

Superior distance dp (v1, V1) =2,

Superior distance dp (vi, V1) = 2,

Superior distance dp (vy, V) = 5,

Superior distance dp (vy, V3) = 7,

Superior distance dp (vy, V) = 8,

Superior distance dp (vj, Vi+1) =8 for 1 <i<n-1,

Superior distance dp (Vi, Vi i+1) = dp(Vi, Vi1, i) = 5,

Superior distance dp (Vi i+1, Vi1, i+2) = 4

Superior distance dp (v, Vn) = 2+ d(Vy, Vpg) + 2= 2+ (n-3)
+2 =n+l,

Superior distance dp (V1, V) = n+1,

Superior distance dp (V1, Vn.1, n) = N+1,

Superior distance dp (V12, Vg, n) = N1,

Superior distance dp (V1, Vp.1) = 2 + d(Vy, Vi) #5 =2 + (n-
4) +5=n+3,

Superior distance dp (Vi2, Vo) = n+3,

Superior distance dp (Vi, Vj) = 3+2+d(Vis1, Vj1) +5 = 10 +(j-i-
2)=8+(j-i) fori>2,j<n-1,

Superior distance dp ( Vi, Vo) =5 + d(Visq, Vo) +2=7 + (n-
1-i-1) =5 + (n-i),

Superior distance dp ( Vi, Vi i+1) = dp(Vi, Vi1, i) = 5,
Superior distance dp (Vi i+1, Vis1, i+2) = 4.

Let S= { Vi, V2, V34 Vg7, covvvnnnnnnns » Vn-3, n-2y V-1, Vn}. Sis
the superior eccentric dominating set of the triangular snake

graph. S is also minimum with this property and |S| =
F"THW - Ifnisamultiple of 3, ysq(Tn) = ass . Ifnisnota

3
multiple of 3, Ysea(Tn) =F”T+91.
Example:

Ifn=7

V.
Viz \Z] 8 v Vs V67

V3 \Y Vs Vg
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Let S = {Vi, V2, V34, Vs, Ve, V7}, V=S = {V3, V4, V1p, V3, Vas,
Vs} . S is a minimum superior eccentric dominating set of
the triangular snake graph. Therefore, yeeq(Tn) =1 HTHT .

Alternate Triangular Snake Graph:

An Alternate Triangular snake A(T,) is obtained from a
path vy, V,... , v, by joining v; and v, (alternatively) to
new vertex v; . ;. That is every alternate edge of a path is
replaced by C;. The minimum cardinality of a superior
eccentric domination in alternate triangular snake graph is
ysed(ATn)-

When n is even, two types is alternate triangular
snake graphs arise.

(i) nis even (type 1)

V12 \% Vih—1,n
Vi \ A Vg Vn-1 Vi

Superior distance dp (v, Vo) = 2,

Superior distance dp(vi, Vi) = 2,

Superior distance dp(vy, Vy) =2 + d(Vy, Vpg) +2 =2 + n-3 +2
=n+1,

Superior distance dp(Vy, Vp.1n) =Nn+1,

Superior distance dp(Vio, Vi) =n+1,

Superior distance dp(Vi2, Vn1n) = N+1,

Superior distance dp(Vy, Vo) =2 + d(Vy, Vyy) #3 =2 +n-3
+3=n+2,

Superior distance dp(Viy, Vi.1) = N+2,

Superior distance dp(Viy, Vi.1) = N+2,

Superior distance dp(vy, V4) = 7.

Superior distance dp(v;, Vi+1) = 6 (i is even),

Superior distance dp(Vv;, Vi+1) = 5(i is odd) for i> 2,
Superior distance dp(Vj, V) =4 + d(Vis«, vj) + 3 =7 + (j-i-1)
=6+ 1,

Superior distance dp(v;, vj)) = 3 +d (v;, vj) +3 = j-i+6, (for i
is even, j is odd),

Superior distance dp(vi, Vj) = 4 + d(Visa, Vj1) + 4 =8 + (j-1-
i-1) = 6+j-i, (foriisodd, j is even).

Superior distance dp(vi, vj) = 3 + d(vi, vji)) + 4 =7+ (j - 1-
)=6+(@—i

Superior

d(Vi, Visg) + 1 = 3+2+1 =6,

Superior distance dp(Vvi, V; i+1) = 4 when i is odd,

Superior distance dp(Vi, Vj j+1) = 2 + d(vi, vj) + 2 =4 + d(v;,
V) =4+ j—i(foriisodd, jisodd),

Superior distance dp(Vi, Vj,j+1) =3 +d(vi, vj) +2=5+ (j -
i) (foriiseven,jisodd),

Superior distance dp(Vi, i+, Vj j+1) = 1 + d(Vi, Vjs1) +1 =2 + (]
+1-1i) =j—i+ 3 (foriandjare odd).
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S = { V1, V2, Vas, V57, Vg, ..oy Vi3 n2s Vs Vo). S is the
superior eccentric dominating set of the alternate triangular
snake graph. S is also minimum with this property .

Therefore, Yeeq(AT,) = (% —2)+4= "TH
(ii) nis even (type 2)
VZ V45 Vn—Z,n-l
Vi
V3 Vs Vh-2 Vh-1

Vi v, Va
Superior distance dp(vy, V,) = 4,

Superior distance dp(vy, Va3) = 3,

Superior distance dp(Vy, V) =4 + d(vs, V) =4 +n -3 =
n+1,

Superior distance dp(Vy, Vp.1) = 4+ d(V3,Vpo) + 4 =8 + (n —
5)=n+3,

Superior distance dp(vy, V) =n—1,

Superior distance dp(Voz, V) =1+ d(Vo, V) =1+n-2+3=
n+2,

Superior distance dp(vi, vj) =3+ d(v;, vj)) +1+1=5+j+1
—i=6+(—1) (fori isodd, j is odd),

Superior distance dp(vj, vj) =3 + d(v;, vj) + 3 =6 + (j —
i)(for jisodd, iiseven),

Superior distance dp(vi, vj) =3 + d(v;, vj) + 3 =6 + (j — i)(
foriis odd, j is even),

Superior distance dp(Vm, me1, Vj) = 1+ d(Vm, vj) +3 =4 +(j —
m). ( j is odd),

Superior distance dp(Vmyms1, Vj) = 2 + Ad(Vmer, Vj)) + 3 =5+ ]
—m-—1=4+(j—m)(jiseven).

Hence v, and v, ; are superior eccentric vertices of G. S =
{V1, V2, Va3, Vs, ..oy Vi 0oty V- 1)

S is the superior eccentric dominating set of the alternate
triangular snake graph. S is also minimum with this

property. Therefore, yeeq (AT,) = 3n2_2
Va3 Vas Vi1, n
. ____________
V1 Vo V3 Vg Vs Vha Vh
(iii) n is odd

Superior distance dp(vy, V,) = 4,

Superior distance dp(V,, V3) = 6,

Superior distance dp(Va3, Vo) = 4,

Superior distance dp(vy, V) =1 +d(vy, vy ) +2=3+n-3
=n,

Superior distance dp(Vi, Vo) =3 +d(Vi, Va_1) +2=5+n—i
—1=n-i+4(i<1&iisodd)
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Superior distance dp(Vi, Vo) =4 + d(Vj+q, Vng) +2=4+n—
1-i—-1=n-i+4(i<l1&iiseven)

Superior distance dp(V;, vj) = 1+ d(v;, vj_1) +3=4+j—i—
1=3+j-i(i22,j<n-1),

Superior distance dp(Vas, V1) =2 +d(V3, V,_1) +3=5+n
-1-3=n+1,

Superior distance dp( Vo, V) =4 + d(Vs, Vp 1) +2 =4 +n -
1-3+2=n+2,

Superior distance dp(Vas, Vo) =2 + d(Vs, Vo) +2=4 +n—
1-3=n,

Superior distance dp(vy, Vi) = d(vy, vi) +3=i-1+3 =i +
2(i is even),

Superior distance dp = d(vy, Vi_) +2=i-1-1+ 2 =i(i is
even),

Superior distance dp(vy, Vh_1) =d(vy, Vo) +3=n-1-1+
3=n+1,

Superior distance dp(Vj, Vo_1) =2+ 2 +d(Vj+1, Vh_1) + 3=
4+n-1-i-1+3=n-i+5(1<i,iiseven),

Superior distance dp(V;, Vo_1) =3 +d(Vj, Vo_1) +3=6+n—
1-i=n-i+5(1<i,iis odd),

Superior distance dp(vz, Vi) =4 +d(vs, v)) +3=7+i -3 =i
+ 4(i is even),

Superior distance dp((vo, V;) =4 +d(v3, Vi_1) +3=7+i-1
-3=i+3.

Hence v, and v, ; are superior eccentric vertices of G. S =
{Va, Va3, Vus, ..., Viz n2, Vin- 1}
S is the superior eccentric dominating set of the alternate

triangular snake graph. S is also minimum with this
n+1

property. Therefore , yseq (ATp) = —.

1. DouBLE TRIANGULAR SNAKE GRAPH

A double triangular snake graph DT, consist of two
triangular snakes that have a common path. That is, a
double triangular snake graph is obtained from a path v,
Vo,...... , Vn by joining v; and vj,; to a new vertex v; . (1 <i
<n-1) and to a new vertex v; . ; (1 <i < n-1). The minimum
cardinality of a superior eccentric domination in Double
triangular Snake Graph is ys.q (DTy,).
Vn-1

Va3

Vi V’zg Vln—l,n

Superior distance dp(vy, Vip) = 3,

Superior distance dp(vy, V'1,) = 3,

Superior distance dp(v,, Va3) = 6,

Superior distance dp(v,, V3) = 12,

Superior distance dp(Vi, Vo) =4 + d(Vi_1, Vo) +4=8+n—i
-1=7+n-i,
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Superior distance dp(V;, Vp.1) = 4 +d(Vj, V4 _2) +8 =12 +n—
2-i=10+n-i,

Superior distance dp(Viz, Vi) =2 + d(V2, V1) +2=4+n -3
=n+1,

Superior distance dp(Vy, Va1,0) =5+ d(Vo, Vo) +2=7+n
—3=4+n,

Superior distance dp(Viz, Va1 n) =2 +d(Vp, Vp_1) +2=4+n
-3=n+1,

Superior distance dp(Vy, Va_1) = 5+d(V,, Vh_2) +8=n-4
+8+5=n+9,

Superior distance dp(vij, Vi) = 7,

Superior distance dp(vij, Vj) = 7,

Superior distance dp(Vi, Vi+1) = 12,

Superior distance dp(v;, vj) =4 + d(vi, vj_1) +8 =12+ (j -
1-i)=11+j-1,(wheni>2,j<n-1)

Superior distance dp(vi, Vj) =4 + d(Vis1, V) +8 =12+ (j —
1-i) =11 +j—i(foriand jiseven),

Superior distance dp(vi, V) =4 + d(Vi+1, vj) +8 =12+ ( —1i
—1)=11+j—i(foriand jis odd),

Superior distance dp(v;, Vj) =4 + d(vi, vj_1) +8=11+]—
i(foriis even, j is odd),

Superior distance dp(Vi, V) =4 + d(Vi+1, Vj_1) +8 =12+ (]
-1-i-1)=12+j-i-2=10+(j—i) (foriisodd,jis
even),

Hence v,and v, are the superior eccentric vertices of other
vertices.

S={vy, Viz, Vi, Viaz, o oo v Vnc2n-1, Via—2n-1,.., Vo1
Vy }. S is the superior eccentric dominating set of the double
triangular snake graph. S is also minimum with this
property. Therefore, yg.4(DT,) =2(n —1).

V. DOUBLE ALTERNATE TRIANGULAR
SNAKE GRAPH

A Double Alternate Triangular Snake Graph DA(T,)
consists of two alternate triangular snake graph that have
a common path. That is, a double alternate triangular
snake graph is obtained from a path ug, U, ....., u, by
joining u; and u;,; (alternatively) to two new vertices v;
and w;. The minimum cardinality of a superior eccentric
domination in double alternate triangular snake graph

is Vsed (DATn)-

When n is even, two types are alternate triangular snake
graphs arise.

(i)nis even (type 1)

Superior distance dp(vy, Vi2) = 3,
Superior distance dp(vy, V,) = 6,
Superior distance dp(V,, V3) = 9,
Superior distance dp(V,, Vo) = 5,
Superior distance dp(v;, vi+ 1) =5,

Superior distance dp(Vay, V1) = 3,
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Superior distance dp(vy, Vo) =5+ d(Vy, Vh_1) +5=n+7,
Superior distance dp(vip, V) =N+ 7,

Superior distance dp(Vy, Vq_1.0) =N+ 7,

Superior distance dp( Vi, Vo _1,0) =N + 7,

Superior distance dp(vy, Vy.1) =5+ d(Vy, Va_1) +4= n+
6,

Superior distance dp(Vis, Vh_1) =N + 6,

Superior distance dp(vs, v3) = 10,

Superior distance dp(vy, V) = 12,

Superior distance dp(Vvj, Vi +1) = 8(for i > 2) (when i is odd),

Superior distance dp(vj, Vi + 1) = 9(for i > 2) (when i is
even),

Superior distance dp(vi, vj) =6 + d(Vi+q, v)) +4 =10+ (j —i
-1) =9+ (j—i)(for i and j are odd),

Superior distance dp(vi, Vj) =5+ d(vi, vj_) +5=10+j—i
-1=9+j—i(foriisevenand j is odd),

Superior distance dp(Vi, V;) = 6 + d(Vi+1, Vj+1) +6 =12+ (
j—1-i-1)=10+j—i(foriand j are even),

Superior distance dp(V;, v;) =5 + d(vi, vj_;) + 5(for i is odd
and j is even).

V3 Vn-1, n

Vi

Vo3 Vin_ 1n

Hence v; and v, are the superior eccentric vertices of other
vertices. S = {Vy, Vo, Va4, ..., Vo 2, Vn _ 1, Vn} . S is the
superior eccentric dominating set of the double alternate
triangular snake graph. S is also minimum with this
property. Therefore, yseq (DAT,) =2 + 2.

(ii) niseven (type 2)

Vi \ Vs V1

’ V’n -2,n
V23

Superior distance dp (v, V,) =5,

Superior distance dp(v1, Vo3) = 4,

Superior distance dp(vy, Vo) =n -1,

Superior distance dp(Vy, Va_1) = d(Vy Vh_2) +6=n—-3+6
=n+3,
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Superior distance dp(Vo3, V) =1 +d(vo, V) =1+n—-2=n
— ]_,

Superior distance dp (Vo, V) =6 +d(vs, V) =6+n—-3=n
+3,

Superior distance dp(Vy, Vh_1) =6 +d(V3, V,_p) +6=12+
n-2-3=n+7,wheni>2,j<n-1

Superior distance dp(vj, vj)) =4 +d(vj, Vj+1) +4=8+j+1
—i=9+j—i(foriandj are odd),

Superior distance dp(vi, vj) = 4 + d(v;, vj) + 4 =8 + j —i(for
i is even, j is odd),

Superior distance dp(v;, vj) =4 + d(vi, v;)) + 4 =8 + j —i(for
iisodd, jiseven),when miseven,jisoddifj =m+1

Superior distance dp(Vm, m+1, Vj) = 1+ d(Vin, Vj_1) +6 =7+
j—-m-1=6+ j—m(jisodd),

Superior distance dp(Vm, m+1, V) =1+ d(Vpm, Vj-1) +5=5+
j—m (for j is even).

Hence {v,, v,,_1} are the superior eccentric vertices of G. S
={ Vy, V4, Vg, Vg, ...  Vn—a Vn—2 Vo1, Vp} are the
superior eccentric dominating set of the double alternate
triangular snake graph. S is also minimum with this

property.

Therefore, ysq (DAT,) = g +1.
(iii) n is odd

Superior distance dp(vy, Vo) =5,
Superior distance dp(vy, Va3) = 3,

Superior distance dp(Vy, Vo) = d(V,Vy_1) +4=4+n-1-1
=n+2,

Superior distance dp(Vy, Vh—1) =d(Vy, Vo_1) +4=n-2+4
=n+2,

Superior distance dp(Vzs, Vh_1) =2 + d(V3,Vh_1) +4=6+n
-1-3=n+2,

Superior distance dp(Vzs, Vi) =2 +d(Vs, Vp _1) +4=n—-4 +
6=n+2,

Superior distance dp(Vo, V) =5+ d(vs, Vp_1) +4=9+n—
1-3=n+5,

Superior distance dp(Vi, Vo) =4 + d(Vi, Va_1) *4=n—-i+
7(i<1, i is odd)

Superior distance dp(Vi, Vo) =5+ d(Vi+1, Vo) +4=9+n—i
—1=8+n-i(i<liiseven),

Superior distance dp(vi, vj) =4 + d(vi, v)) +4=8+j—i(i>
2,j<2)(foriisodd, jis even),

Superior distance dp(v;, vj)) =4 + d(vj, vi.1) +4=8+j—i—
1=7+j-i(fori=2,j<2)(iisodd,jisodd),
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Superior distance dp(vi, Vj) =5+ d(Vi+1, Vj.1) +4 =9+ —
1-i-1=7+j-i(i>2,j<2)(whenw

i is even, j is odd),

Superior distance dp(vi, Vj) =5+ d(Vi+1, V) +4=9+j—i -
1(i>2,j<2)(wheniiseven,j is even),

Superior distance dp(V;j, Vy.1) =4 +d(Vj, Vy.1) +4=8+n—
i—1=7+n-i(forl<i,iisodd),

Superior distance dp(Vj, Vo-1) =6 + d(Vi+ 1, Vo.1) +4 =10+
n—i—1-1=8+n-i(for 1<i, i is odd),

Superior distance dp(v,, Vi) =6 +d(vs, vi) +4=10+i-3 =
7+ i(fori>2,iiseven),

Superior distance dp(V,, v;) =6 + d(va, vi.1) +4=10+i-1
-3=6+ i(fori>2,iis odd),

Hence v, and v, _; are superior eccentric vertices of G. S = {
Vo, V23, Vas, ..y Vo3 n-2s Vn-1}-

S is the superior eccentric dominating set of the alternate

triangular snake graph. S is also minimum with this
n+1

property. Therefore, yseq (DAT,) = —.
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