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Abstract
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1. Introduction

An edge geodetic set of G is a set S C V(G) such that
every edge of G is contained in a geodesic joining some pair
of vertices in S. The edge geodetic number g;(G) of G is
the minimum order of its edge geodetic sets. This concept
was introduced in [5]. The concept of split edge geodetic
number (g;5) was introduced in [7]. A. P. Santhakumaran
et al. [6] introduced the concept of restrained edge geodetic
number (eg,). In [8] Venkanagouda M Goudar and Shobha
introduced total edge geodetic number (g;,). The concept
of strong split geodetic number (gg;) was introduced in [1].
Further the concept of nonsplit geodetic number (g,;) was
introduced in [10]. Let P, : vq,v2,...,v, be the path of length
n—1.

In this paper, we investigated the edge geodetic number,
split edge geodetic number, strong split geodetic number of
different snake graphs in terms of blocks, regions, vertex
covering number. For more details on this theory, we suggest
the reader to refer [2,3,4,9].

2. Edge geodetic parameters of Snake
graphs

Definition 2.1. The triangular snake T, is obtained from a
path P, by joining v; and vi1| to a new vertex u;.

Theorem 2.2. Let G =T, be the triangular snake with (n > 3)
then g1(G) =n+1.

Proof. Let G=T,. Let |V(G) |=2n—1 and | E(G) |=
3(n—1). Let S = {vi,v,} UQ where {v;,v,} are the end
vertices of path P, and Q = Uu; are the new vertices joined to
v; and v;y 1. Since each edge of G lies on a geodesic joining
any two vertices of S then S is an edge geodetic set of G.
Hence

g1(G) = |S|
= n+1.

Corollary 2.3. For the triangular snake G =T, (n > 4),
eg(G)=n+1.

Corollary 2.4. Let T, (n > 3) be the triangular snake then
gns(Ty) =n+1.

Corollary 2.5. Let G = T, be the triangular snake with (n >
3), glt(G) = n+1 .



Theorem 2.6. The strong split geodetic number for a trian-
gular snake graph T,, is

gsS(G) = { 27:,1 lfn l:s erem

== ifnisodd.
Proof. Let V(T,) = {vi,va,-.vpu,un,..up_1}
where {vi,v2,...,v, } € V(P,) and {u;,u2,...un_ } are the new
vertices joined to v; and v;y| for 1 <i <n—1 so that a trian-
gle C3 = {v;,w;,vi11} is obtained. We consider the following
cases:
Case 1 For n is even. Let S = {v{,vy,u;,us,...un—1 } be the
minimum geodetic set of T;,. But induced subgraph (V — S)
is connected. Consider § = SU {v3,vs,..vy_1}. Clearly
(V — ') is totally disconnected. Therefore

1S,
= |S|+n+1,
3n
Ex

gss(G)

Case 2 For n is odd. Consider the geodetic set
S = {vi,vu,u1,u2, .1} and I[S] = V(G). Let & = SU
{v3,vs,...va_2}. Now induced subgraph (V — §') has isolated
vertices. Thus S is the strong split geodetic set. Hence

gs(G) = |5,
= |S|+n+1,
B 3n—1
- 2=

O

Theorem 2.7. For the triangular snake G = T, with (n > 6),
815(G) = r+2 where r is the number of regions in G.

Proof. Let V(G) = {vi,va,...vp,u1,up,...uy—1 } Where v; €
V(P,) and {u;/1 < j <n—1} are the new vertices joined
tov; and viy1. Then | V(G) |=2n—1and | E(G) |=3(n—1).
Let R = {r1,r,r3,...r, } be the region set of G where each
region consists of C3 = {v;,u;,vi+1} and | R |=r. Let S =
{v1,va} U Q where {vi,v,} are the end vertices of P, and
QO = Uu;. Clearly S is an edge geodetic set of Gand V —§
is connected. Let S’ = SU {v;} where {w},3 <k <n—2is
any one internal vertex of F,. Then V — s is disconnected.
Therefore

S|
= [SUw|
= n+2
= |R|+2
= r+2.

gls(G)
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Figure 1. G

Example: For a triangular snake graph Ty given in Figure
1. The empty color vertices is its split edge geodetic set.

S ={vi,u1,uz,u3,us,us,ve} is the edge geodetic set so that
g](Tﬁ) =7 and Sl = {vl,V3,u1,u2,u3,u4,u5,v6} is the split
edge geodetic set so that g15(T5) =8=6+2=r+2.

Definition 2.8. The double triangular snake DT, is obtained
by path P, by joining v; and vi11 to a new vertex u; for i =
1,2,...n—1 and to a new vertex w; for i = 1,2,...n— 1. Let
V(G) = {v1,v2,..Vn, U1, Up, ..lUlp—1, W1, W2, ...wWp_| } where u;
adjacent to v; and vy in upward direction and w; adjacent
to v; and viy1 in downward direction.

Theorem 2.9. For the double triangular snake G = DT, (n >
2), g1(G) = b+r—k where b be the number of blocks , r
be the number of regions and k be the number of internal
vertices.

Proof. Let G = DT,,. By Definition 2.8, | V(G) |=2n—1
and | E(G) |=5(n—1). Let B={By,By,...B,—1} be the
blocks such that B; = {v;,u;,w;,viy1} for 1 <i<n—1. Let
{R1,Ry,...,Ry,—1} be the number of regions and
| {Ri,Rz,....R01} |= The set
S={uy,uz,...up_1,w1,wa,...w,_1 } forms the minimum geode-
tic set of G. But each edge of G does not lie on geodesic
joining any two vertices of S. Let § = SU {vi,vy}. Clearly
s is edge geodetic set of G. Hence g1 (G) =b+r—k. O

Corollary 2.10. Let G = DT, (n > 4) be the double triangu-
lar snake, then eg,(G) = b+ r —k where b be the number of
blocks , r be the number of regions and k be the number of
internal vertices.

Corollary 2.11. For the double triangular snake DT, (n > 2),
&ns(DT,) = b+r —k where b be the number of blocks , r be
the number of regions and k be the number of internal vertices.

Corollary 2.12. Let G = DT, (n > 2) be the double triangu-
lar snake, then g1,(G) = b+ r —k where b be the number of
blocks , r be the number of regions and k be the number of
internal vertices.



Theorem 2.13. For the double triangular snake DT, (n > 3),

Sn—4

if n = 0(mod2),
8ss(DT,) = { 5(r2zfl)
2

otherwise .

Proof. Let G = DT,. By Definition 2.8, let {u;,w;/1 <i <
n— 1} be the new vertices added to v; and v;1; in upward and
downward direction. Let {B},B,...B,_1} be the blocks of
DT,. Now, the geodetic set of G must have vertices of degree
2 from each block and hence S = {u;, w;} is the geodetic set.
Hence, to attain the minimum strong split geodetic set of DT,,,
we construct a vertex set X C V(DT,,) as follows:

y

where 1 <i<n-—1.
Then

if n=0(mod2),
otherwise

{vlav3a"'7vn—17uiawi}

{VQ,V4,.-~7Vn717ui,Wi}

ol if n = 0(mod2),
|X |: 5(n—1) .
=-— otherwise .

Since each vertex in V(DT,) is either in X or is adjacent to
a vertex in X, it follows that X is the minimum strong split
geodetic set as < V — X > is totally disconnected. Thus,

Sn—4 : —
if n = 0(mod2),
8ss(DTy) = { 5(571)

> otherwise .

O

Theorem 2.14. For the double triangular snake G = DT,
(n>6), g15(G) =2n+1.

Proof. By Definition 2.8,
let V(G) = {vi,va,..vn, U1, U3, ..Uup—1,W1, W2, ...Ws_1 } such
that | V(G) |[=2n—1 and | E(G) |=5(n—1) . Let S =
S1US, US3 where

S = {Vlavn}
S = U{W,’}
S3 = U{M,’}

and 1 <i<n—1. Then S is an edge geodetic set. But
<V —S§ > is connected , consider § =SU{v;},3 <<
n— 2 is any one internal vertex of F,. Clearly <V — S >is
disconnected. Therefore

/
gis(G) = |S|
= 2n+1.
O
Definition 2.15. An alternate triangular snake AT, is ob-
tained from a path P, by joining v; and viy1 alternatively to

a new vertex ui where 1 <i<nfornevenand1 <i<n-—1
fornodd .
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Theorem 2.16. Let G = AT, (n > 3) be the alternate trian-
gular snake, then g1(G) = | 5| +2.

Proof. Let G = AT,. By Definition 2.15

if n = 0(mod2),

3n
V(G)=4 2

== +1
In order to obtain the geodetic set of G, the set must contain
vertices of degree two in each cycle for n even while for n
odd, it must contain the vertices of degree two and a pendent
vertex. Hence, in order to attain the minimum cardinality of a
vertex set of G, we can construct the vertex set of G as follows:

|

Clearly S is also an edge geodetic set of G. Then g;(G) =|
S|=13)+2 0

{Vl,vn,ul,ug,...,u%} if nis even,

{vi,vp,ur,u2, . ouns b ifnisodd.
2

Corollary 2.17. Let G = AT, (n > 4
gular snake, then eg,(G) = | 5| +2.
(n=3

Corollary 2.18. Let G = AT,
gular snake, then gns(G) = | 5| +2.

) be the alternate trian-
) be the alternate trian-

Theorem 2.19. For the alternate triangular snake AT, (n >
3),

n—+1
n otherwise .

if nis even,

gss(ATn) - {

Proof. Let AT, be the alternate triangular snake graph ob-
tained by replacing every alternate edges of P, by a triangle
Cs. Let U = {v1,v2,...,v,} be the vertices of path P, and
W = {u1,uz,...,u 1)} be the new vertices which are joined
alternatively to v; and v;; 1 such that V(AT,) = U UW. We
discuss the following cases:

Case 1 Letn be even. Let S =S, US, where S} = {vi,v,} CU
and Sy = {uy,uy, ...,u%} C W having 7 vertices. Let S be the
minimum set of vertices, such that /[S] = V(AT,) and the set
of vertices of the induced subgarph < V(AT,) — S > is con-
nected. Let S = SU{va,v4,...v,_2}. Clearly < V(AT;) — S >
has isolated vertices. Therefore gy (AT;) =| S’ |=n+1.
Case 2 Let n be odd. Consider S = {vy, vy, u1,u2, ""”L%J} be
the geodetic set of AT;,. But < § > has one component. Let
s =su {v3,vs,..vy_2}. Clearly < V(AT,) — S >is totally
disconnected. Hence gg,(AT;) =| S’ |=n. O

Theorem 2.20. Let G = AT, (n > 6) be the alternate trian-

gular snake, then g1(G) = | 5] + 1.

Proof. Let G = AT,,. We have the following cases:

Case 1 Suppose niseven. LetV(G) = {vl SV, Vi UL U U }

Let S =8; US, where
Sl ==
S =

{ulau??a "'7“”71}

{va}



Here S is the edge geodetic set with minimum cardinality

containing % vertices. Then <V —§ > is disconnected.
Therefore
g1s(G) = |S|
= Ty
2
Case 2 Suppose n is odd. Let

V(G)= {vl,vz, Vs U1 U2l } LetS={uj,us,...,uy_2,
v }. Clearly S is the edge geodetic set with minimum cardinal-
ity containing | 5 | 41 vertices. But <V —S > is disconnected.
Therefore S is split edge geodetic set. Hence

g1s(G) = |[S]
= LEJ‘H
O

Definition 2.21. The double alternate triangular snake DAT,
consists of two alternate triangular snake which have a com-
mon path.

Theorem 2.22. Let G = DAT,, (n > 4) be the double alternate
triangular snake, then

gl(G){

where b is the number of blocks.

Proof. Let V(G) = {vj,uj,w;} for 1 <i<n,1<;<|%]
where v; are the vertices of B, and u;,w; are the vertices
obtained from a path P, : vi,vs,...v, by joining v; and vy
alternatively. Then

V(G):{ 2n

b+3
b+2

if n =0(mod2),
if n = 1(mod2).

ifniseven,

2n—1 ifnisodd.

Let B={By,B;} be the blocks of G, where B| = {b,b>, ...,b%}

and B; = {bll,blz,...,b/n_l} such that b; = {v;,u;,w;,vit1},
T

bi = {V,’+1,V,'+2} and | B |= b.

Let us consider the following cases:

Case 1 when n is even. Let § = {u;,up, e U WL W, ...,w%}

be the geodetic set of G. But § is not edge geodetic set. Let

S =SU{vi,v,} . Clearly S is an edge geodetic set. Hence

21(G) =b+3.

Case 2 when n is odd. Let S = {u;,up, S TRUNTS ...,w%}

be the geodetic set of G . Let s =su {vi,vu} . Clearly S is

an edge geodetic set. Hence g;(G) =b+2. O

Corollary 2.23. For the double alternate triangular snake
G =DAT, (n>4),

egr(G) = {

where b is the number of blocks.

b+3
b+2 if

if n=0(mod2),
n = 1(mod2).
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Corollary 2.24. For the double alternate triangular snake
G=DAT, (n>=5),

ifniseven,

3n
G) =4 2
g1 (G) { % if nis odd.

where b is the number of blocks.

Theorem 2.25. The strong split geodetic number of double
alternate triangular snake G = DAT, (n > 5) is,

3n . .
gss(G) = 32 1 lfn v
5= ifnisodd.
Proof. Let G = DAT,. Let

V(G) ={vi1,va,..., v, U1, Uz, o U WL W2, ...,w%} be the ver-
tex set of G. We discuss the following cases:

Case 1 Suppose n is even. Consider S = {S},5>,53} where
Si ZUL{,'/I <i< % andSzzLJwi/l <i< % Now, <V —
S > contains the set of vertices {v;} for 1 <i < n such that
deg(v;) # 0. Then S is not strong split geodetic set. Let
s = {vi/1 <k < n—1} which are all non adjacent ver-
tices. Clearly <V — S > s totally disconnected. Therefore,
8x(G)=| S 1= 2.

Case 2 Suppose nis odd. Let S = {ul,uz,...,u%,wl,wz,...,w%,vn}

be the minimum geodetic set of G. Let S’ = SU {v;} for
1 <k <n-—1. Clearly induced subgraph <V — S' > has
isolated vertices. Therefore gs,(G) =| S |= 241, O

Theorem 2.26. Let G = DAT,, (n > 6) be the double alternate
triangular snake, then

gls(G) - {

Proof. Let G be the double alternate triangular snake with
V(G) ={vi,v2,.c., Vi, 1, U2, ..., U, W W2, W ) } We dis-
cuss the following cases:

Case 1 Forniseven, | V(G) |=2n. Let S = {vi,v, } US; US>
where S = Uu; and Sp = Uw; /1 < j < |5]. Thus I[S] =
V(G). Clearly S is an edge geodetic set. But <V —§ > is
connected. Consider §' = SU {vr}, 3 <k <n-—2 where v
is any one internal vertex so that <V — ' > is disconnected.
Thus S is the split edge geodetic set. Therefore

n+3
n+2

ifniseven,
ifnisodd.

gls(G) |S|
= S+1
n n
= 24+ -+-+1
+2+2+
= n+3.

Case 2 For n is odd, | V(G) |=2n—1. Let S = {v1,v,} U
{u;}U{w;}. Thus I[S] = V(G). Clearly S is an edge geodetic
set. But <V —§ > is connected. Consider §' = SU {v;} for

0020
XYW

0,7 42
50827
“,

)
AW
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3 <k <n—2 where {v;} is the only internal vertex so that
<V —5 > is disconnected. Therefore

gls(G) |S ‘
= S+1
= n+2.

O

Example: For the Double alternate triangular snake graph
DAT; given in Figure 2. The empty color vertices is its split
edge geodetic set.

u uj us
‘1 V2o W3 V4 Ve V7
Wl ) W3
Figure 2. G

S ={vi,u1,uz,u3,wi,wa,w3,v7} is the edge geodetic set so
that g1 (DAT7) =8 and S, = {Vl,ul,uz,M3,V3,W1,W2,W3,V7}
is the split edge geodetic set. Therefore g;,(DAT7) = 9.

Definition 2.27. A quadrilateral snake Q,, is obtained from
a path P, by joining v; and viy| to new vertices u; and w;
respectively and then joining u; and w; for 1 <i <n—1 that
is every edge of a path is replaced by a cycle Cy.

Theorem 2.28. For the quadrilateral snake G = Q,, (n > 2),
81(G) =d —2 where d is the diameter of G.

Proof. In order to obtain Q, replace every edge of P, by

acycle Cq. Let |V(G) |=3n—2 and | E(G) |=4(n—1).

Let B = {Bj,B>,...,B,_1} be the blocks of G. Let {u;,w;}
be the vertices of the block B; for 1 <i<n—1. Let §=
{u1,uz,...,un—2,wn_1 } be the geodetic set of G. Clearly all
the edges lie on any geodesic joining a pair of vertices of S and
hence S is also an edge geodetic set of G. Since d (u;,w,—1) =
diam(G) =n+1 we have g;(G) =| S |=d —2. O

Corollary 2.29. For the quadrilateral snake G = Q,, (n > 3),
egr(G) = d —2 where d is the diameter of G.

Corollary 2.30. For the quadrilateral snake G = Q,, (n > 2),
gns(G) =d — 2 where d is the diameter of G.

Theorem 2.31. Let G = Q, (n > 3) be the quadrilateral snake
then gss(G) = b+ n—2 where b is the number of blocks.

639
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Proof. Let G = Q. By Definition 2.27,
V(G) = {V1,V2y e, Vs U1, U,y ooy U—1, W1, W2, ..y Wp—1 }. Let
B ={By,Bs,...B,_1} be the blocks of G where each block
contains 4 vertices such that 3 vertices are of degree 2 and one
vertex is of maximum degree 4 which is a common vertex for
adjacent blocks and | B |=b. Let S = {uj,u2,...,upn—2,Wn_1}
be the geodetic set. But induced subgraph <V —§ > is con-
nected. Let § = SU{w /2 <k <n—1} where A(v;) = 4.
Clearly induced subgraph <V — S >isan independent set.
Hence g4,(G) =| S |=b+n—2. O

Theorem 2.32. For the quadrilateral snake G = Q, (n > 4),
g15(G) =n.

Proof. Let G = Q,. Let V(G) =V, UV,UV3 where V| =
i/fl1<isn},Vo={u;/1<j<n—1},V3={w;/1 <<
n—1}. Then |V(G) |=3n—2and | E(G) |=4(n—1). Let
S ={ui,us,...u;,v,} be the edge geodetic set of G. Clearly,
<V —§ > has two components. Therefore g;5(G) =| S |=
n—1+1=n.

Definition 2.33. The double quadrilateral snake DQ,, is ob-
tained by path P, by joining v; and v;y | to new vertices u;, w;
fori=1,2,..n—1 in upward direction and u;-,w;» fori=
1,2,..n — 1 in downward direction. Let
V/(G/) = {}/1 5 VQ,/...V;}, uj ,u/z, U1 WLW2, Wi,

Uy Uyl |, Wi, Wy, W, )

Theorem 2.34. For the double quadrilateral snake DQy, (n >
3), &1(DQn) = 7 +n— 1 where m is the number of edges in
DQ,.

Proof. Let G = DQ,. By Definition 2.33, | V(DQ,) |= 5n —
4 and | E(DQ,) |=7(n—1). Let {By,B,,....B,_1} be the
blocks of DQ,,. Now, consider § = {u;, w/]} such that in each
block d(u;, w']) = 3 be the geodetic set of G. Since every edge

of G lies on a geodesic joining u; and v/j, then S is also an
edge geodetic set of G. Therefore, g1(G) =% +n—1. [

Corollary 2.35. For the double quadrilateral snake DQ,, (n >
3), eg;(DQn) = % +n— 1 where m is the number of edges in
DO,.

Corollary 2.36. Let G = DQ,, (n > 3) be the double quadri-
lateral snake , then g,s(G) = % +n— 1 where m is the number
of edges in DQ,,.

Theorem 2.37. Let G = DQ,, be the double quadrilateral
snake (n > 4), gss(DQy) =3n—3.

Proof. Let G be a double quadrilateral snake. Let V(G) =
{Vi,vay ey Vs tt1 U2, ooy 1, W1, W2, ... ,wy—1 }. Consider
S={uy,uy, ...,un_g,wn_l,u/l,ulz, ey u;_z, W;_l} be the geode-
tic set of G. Let S’ = SU{v2,v3,...,v,_1} such that I[S'] =
V(G). Since <V —S > contains isolated vertices, then
2s(G) =] S |=3n—4. O



Theorem 2.38. For the double quadrilateral snake G = DQ,,
(n>4), g15(G)=2n—1.

Proof. LetV(G) =V,UV,UV3UV,UVs where V) = {vy,vy,...v, }

%3 =, {/ul,u%,...u,,,l}, , V; =, {wl,wb...wn,l},
Va = {uy,uy,..u, 1}, Vs = {,WI’WZ,’ W, 1}
Let S = {ui,un, ...un—1,w;,w,,...w,_, } be the edge geodetic
set. Choose any two vertices of S such that d (u;, w;) =3. Then
<V —§ > is connected so that S is not split edge geodetic
!

set. Let S = SU {v} where {v;/2 <k <n—1} is only one
internal vertex of path P,. But <V —§ > is disconnected,
therefore g1,(G) =|S |=2n—2+1=2n—1.

O

Example: For a double quadrilateral snake graph DQs
given in Figure 3. The empty color vertices is its split edge
geodetic set.

UI Wl L|2 W2 L|3 W3 U4 W4
V1 VZ V3 V4 V5
uy wy Uy wy U3 w3y uy wy
Figure 3. G

S={u,uz,u3, u4,w/17w/2,w/3,w;} is the edge geodetic set
! i i ! !
sothat g1 (DQs) =8and S = {vo,u1,uz,u3,us,w;,wy,ws,wy}
is the split edge geodetic set. Therefore g1,(DQs) = 9.

Definition 2.39. The alternate quadrilateral snake AQ, is
obtained from a path by joining v; and v;y1(alternatively) to
new vertices u; and w; respectively and then joining u; and w;.

Theorem 2.40. Let G = AQ,(n > 4) be an alternate quadri-
lateral snake, then

gl(G):{

where b is the number of blocks.

87 ifn=0(mod2),
HTZ ifn=1(mod2) .

Proof. Let G=AQ,. Let {B},B;} be the number of blocks in
G such that | {By,B} |= b. We observe that
By ={b1,bs,...,byy1} where each block {b;/1 <i < [5]} is

C4 such that by = {vhul,wl,vz},bz = {V3,u2,W2,V4}, ,b(%] =

/f%W} where each

bl(l)ck/b; /1<i<T4]is Ky such that b, :,{v/l,zfll W, )by =
{v3,142,w27v4],~,...,b%1 ={v,_|, u(%w,w[,ﬂ,vn}. We have the

{anl,u[%w,w%wvn} and B, = {b/l,b,z,...,b

640
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following cases:
Case 1 Let n = 0(mod2).
Let S = {ul,uz,...,u%,w%} be the geodetic set where

{ur,uz,....,un2} and {ws} are the vertices choosen from
2

block B;. Since every edge of G lies on a geodesic join-
ing any two vertices in S, then g1 (G) =| § |= [4].

Case 2 Let n = 1(mod2).

Let S = {ul,ug,...,u%,w%,vn} be the minimum geode-

tic set where {uj,us,.., up3} and {w,_1 } are the vertices
2 2

choosen from block Bj. Clearly S is an edge geodetic set of
G. Therefore, g1 (G) =| S |= 242, O

Corollary 2.41. Let G = AQ,(n > 4) be an alternate quadri-
lateral snake , then

egr(G) = {

where b is the number of blocks.

Corollary 2.42. For an alternate quadrilateral snake G =
AQy(n>4),

gns(G) = {

where b is the number of blocks.

[%W ifn=0(mod2),
# ifn=1(mod2) .

Theorem 2.43. For an alternate quadrilateral snake AQ, (n >
4), then

gss(AQn) = { %

if niseven,

ap—1 ifnisodd.

Proof. LetV(AQ,) ={vi,va,...vn,u1,u2, U W, W, ...w%}
and o is the vertex covering number of AQ,,.

We have the following cases:

Case 1 For n is even.

Let S = {u;,u, elln ,w%} be the geodetic set of G. But <
V —S > is connected . Let S’ = SU {va,va, .y vna } U{vp_1}.
Clearly <V — S' > has isolated vertices. Hence,

gs(G) = |5
n
O

Case 2 For n is odd.
Let S = {u,up,...un_3,Wn_1,v,} be the minimum geodetic
2 2

setof G. Let S = SU {v2,v4,...,vy_2}. Clearly < V —S >is
totally disconnected. Hence,
8s(G) = ||
= n—1



Theorem 2.44. Let G = AQ,(n > 4) be an alternate quadri-
lateral snake , then

n+2 / =
14(G) = 5= ifn=0(mod2),
! 3 ifn=1(mod2) .

Proof. Let G = AQ, and by Definition 2.39

v(E) = { 2 if n=0(mod2)

2n—1 ifn=1(mod2)

Let V(G) = {Vi,Vo,V3} where Vi = {vi,v2,..0},
Vo = {ul,uz,...u%}, V3 = {wl,wz,...w%}. We have the fol-
lowing cases:

Case 1 Let n be even. Let S = {uj,u, ...u%,w%}. Then S
is an edge geodetic set. But <V —§ > is connected. Let
s =su {v;} where {v;} for2 < j <n—1is any one internal
vertex of P,. But <V — S’ > has two components. Therefore,

gls(G) = |S/ ‘

S+{vj}

n+2
2

Case 2 Letn be odd. Let S = {u;,uy, U ,W%,Vn}. Clearly
S is the minin}um edge geodetic set. But <V —S§ > is con-
nected. Let S =SU{v;} where {v;,2 < j<n—1}is any
one internal vertex of P,. Clearly, <V — s >is disconnected,
therefore

a5(G) = ||
= S+{vj}
n+3
2

O

Example: For an alternate quadrilateral snake graph AQ7
given in Figure 4. The empty color vertices is its split edge
geodetic set.

Figure 4. G

S ={uy,uy,u3,v7} is the edge geodetic set so that g1 (AQ7) =

4and § = {vo,ui,uz,uz,v7} is the split edge geodetic set.
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Therefore g;5(AQ7) = 5.

Definition 2.45. The double alternate quadrilateral snake
DAQ,, consists of two alternate quadrilateral snakes that have
a common path.

Theorem 2.46. Let G = DAQ,(n > 4) be double alternate
quadrilateral snake , then g1(G) = n.

Proof. Let G = DAQ,, be the graph obtained from joining v;
. . !’ !

and v,y alternatively to new vertices u;,u; and w;, w; respec-

tively. Then

V(G) = 3n if n = 0(mod2)
| 3n—2 ifn=1(mod2)

We have the following cases:

Case 1 Letnbe even. Let V(G) =V, UV, UV3 UV, UVs where
V1 = {Vl,VQ, ...V,,}, V2 = {ul,ug, M%}, V3 = {Wl,WQ, ...Wg},
V4= {ull,u,z,u/ﬂ} Vs = {wll,w;,...w/ﬂ} such that ui,u; and

2 2
Wi, w;- are the new vertices added in upward and downward di-
rection to v; and vy for 1 < i < n— L
I ! ! .

Let S = {uy,us, U W Wy, ...w%}. Choose the vertices of

S such that d (u,-,w;) = 3. Clearly S is the minimum edge
geodetic set of G. Therefore,

g1(G) = ||
+

Sl
(TR

Case 2 Letn be odd. Let V(G) =V, UV, UV3 U V4 U Vs where
V1 = {V],Vz,...vn}, V2 = {uhuz,...u%}, V3 = {W17W27...W%},

I ! ! ! ! I
V, = {ul,uz,...u%}, Vs = {wl,wz,...w%}.

/

! !
Let S = {uy,uz,...un-1,w;,Wy,..w,_;,vs}. Choose the ver-
P T

tices of S such that d(u,-,w;-) = 3. Therefore S is an edge
geodetic set of G. Hence,

g1(G) = |§|

_ n—l_’_n—l_'_1
) 2

= n

O

Corollary 2.47. Let G = DAQ,(n > 4) be double alternate
quadrilateral snake , then eg,(G) = n.

Corollary 2.48. For double alternate quadrilateral snake
DAQn(n = 4); gns(DAQn) =n

Theorem 2.49. For double alternate quadrilateral snake

DAQ,(n>4),
3n ;. [
on if nis even,
DAQ,) ={ 2
ss(DAQn) { % ifnisodd.



Proof. Let G = DAQ,. LetV(G) = {vl,vz,...,vn,ul,ug,u%
I ! ! ! ! !

WL W2, oo, Wi Uy uz,...,uﬂ,wl,w2,...,w%}.

We discuss the following cases:

Case 1 Let n be even.
. ! ! ! I
Consider § = {ul,uz,...u%,w%,ul,uz,...u%,w%}. Clearly

S is a geodetic set of G. But <V —§ > is connected. Let s =
SU{vz,v4,...,vy—1}. Clearly <V —S§ > is an independent
set and hence

gss(G) = |S |
_
= 5
Case 2 Let n be odd.

! ! ! o .
Let S = {uy,uz,...un-1,uy,U,,...1u,_;,Vy} be the minimum
P T

geodetic set of G. But <V —§ > is connected. Consider s =
SU{vz,v4,...,vp_1}. Clearly <V —S§ > is an independent
set and therefore,

gss(G) = |S |
3n—1
7

O

Theorem 2.50. For double alternate quadrilateral snake
DAQ,(n>4), g15(G) =n+1.

Proof. Let G = DAQ,, . Let V(G) = {v1,v2, ey Vs U1 U, UL
! ! !’ ! ! !

wl,wz,...,w%,ul,uz,...,u%,wl,wz,...,w%}.

We have the following cases:

Case 1 Let n be even.
i i i .
LetS = {uj,u, U W Wy W }. Choose the vertices such
2

that d(ui,w;) = 3. Then S is an edge geodetic set. Let § =
SU{vk} where {v} for 2 <k <n—1 is only one internal
vertex of P,. Then V — S is disconnected. Therefore,

g1s(G) = |S|
— 2_;’_24_1
202
= n+l
Case 2 Let n be odd.

Let S = {u,un, ellnst 7w/l,w/27 ---W/,H ,Vn} such thatd(u,-,wi») =
e

3. Clearly S is an edge geodetic set. But V — S is connected.

Hence S is not split edge geodetic set. Let S = SU{v; } where

{vi} for 2 <k <n—1is only one internal vertex of P,. Since

<V-S§ >is disconnected, then

gls(G) = lS‘
_ n71+n71
o 2 2
= n+l

+2
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3. Conclusion

In this paper, edge geodetic parameters for some snake
graphs like triangular snake graph, double triangular snake
graph, alternate triangular snake graph, double alternate trian-
gular snake graph, quadrilateral snake graph, double quadrilat-
eral snake graph, alternate quadrilateral snake graph, double
alternate quadrilateral snake graph are determined.
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