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All graphs considered here are non-trivial, simple 
and undirected. The order 

G is an edge geodetic set if every edge of G lies on 
an x − y geodesic for some 

edge geodetic number (g1c) and 
restrained edge geodetic number (egr) was 

work, we have obtained the results on 
different edge geodetic parameters for the graph 
obtained by switching of pendant vertex and central 
vertex of Pn, switching of any vertex of Cn, 
switching of rim vertex of Wn and switching of apex 
vertex of Hn. For any undefined terms or notations 
in this paper can be found in Harary [3]. The 
switching of a vertex v of G means removing all 
the 
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Figure 1: Switching of a  pendant vertex 𝑣ଵ 
 
Theorem 2.1.  Let 𝑃௡, 𝑛 ≥ 3 be a path then 

𝑔ଵ(𝑃෨௡) = ቊ
𝑛 − 1,             𝑓𝑜𝑟  𝑛 = 3, 4, 5   

𝛼଴(𝑃௡) + ቒ
௡ିସ

ଶ
ቓ , 𝑓𝑜𝑟    𝑛 ≥ 6   

 

Proof. Let 𝑃෨௡ be the graph obtained by switching of 
pendant vertex of 𝑃௡. Without loss of generality, let 
the switched vertex be 𝑣ଵ.  Let 𝑉൫𝑃෨௡൯ =

⋃ 𝑣௜
௡
௜ୀଵ where 𝛥(𝑃෨௡) = 𝑛 − 2 =

𝑑𝑒𝑔𝑃෨௡(𝑣ଵ), 𝑑𝑒𝑔𝑃෨௡(𝑣ଶ) = 1,    𝑑𝑒𝑔𝑃෨௡(𝑣௡) =
2, ⋃ 𝑑𝑒𝑔𝑃෨௡(𝑣௜)௡ିଵ

௜ୀଷ = 3. Let 𝛼଴ be the vertex 

covering number of path 𝑃௡  and  𝛼଴(𝑃௡) = ቔ
௡

ଶ
ቕ.  To 

prove the result we consider the following cases: 
Case i) For n=3, 𝑃෨ଷ ≅ 𝑃ଷ. Therefore 𝑔ଵ(𝑃෨௡) = 2. 
Case ii) 

𝑔ଵ(𝑃෨ସ) = 3.

Case iii) 
𝑔ଵ(𝑃෨ହ) = 4.

 

Clearly, all the edges 
of 𝑃෨௡ lies in geodesic joining any two vertices of S1 
and 𝑔ଵ(𝑃෨௡)

𝛼଴(𝑃௡) + ቒ
௡ିସ

ଶ
ቓ. 

𝑒𝑔௥൫𝑃෨௡൯ = 𝑔ଵ൫𝑃෨௡൯. 
𝑉(𝑃෨௡) = {𝑣ଵ, 𝑣ଶ, 𝑣ଷ. . . . . 𝑣௡}.

 

𝑆 =

𝑉൫𝑃෨௡൯ − {𝑣ଵ, 𝑣ଷ}  be 𝑔ଵ –set of   𝑃෨௡ and   ൻ𝑉(𝑃෨௡) − 𝑆ൿ 
has no isolated vertex. Then the set S itself forms 
𝑒𝑔௥ –set. By Theorem 2.1 𝑒𝑔௥(𝑃෨௡) = 𝑔ଵ(𝑃෨௡).
Theorem 2.3.  Let 𝑃௡, 𝑛 ≥ 3 be a path then 

𝑔ଵ௧൫𝑃෨௡൯ = ቊ
𝑛,              for 𝑛 = 3,4,5

𝛼଴ + ቒ
௡ିଶ

ଶ
ቓ ,   for   𝑛 ≥ 6.

 

Proof. Let 𝑃෨௡ be the graph obtained by switching of 
pendant vertex v1 of 𝑃௡  and  
𝑉(𝑃෨௡) = {𝑣ଵ, 𝑣ଶ, . . . . , 𝑣௡}. Then ห𝑉(𝑃෨௡)ห = 𝑛 and 
ห𝐸(𝑃෨௡)ห = 2𝑛 − 4. 

Case i): For 𝑛 = 3, 𝑛 = 4  and 𝑛 = 5 the result is 
obvious. Hence  𝑔ଵ௧൫𝑃෨ଷ൯ = 3, 𝑔ଵ௧൫𝑃෨ସ൯ =

4, 𝑔ଵ௧൫𝑃෨ହ൯ = 5. 
Case ii): For 𝑛 ≥ 5 , by Theorem 2.1, 

𝑔ଵ൫𝑃෨௡൯ =   𝛼଴(𝑃௡) +

ቒ
௡ିସ

ଶ
ቓ  . But 𝑆ଵ has isolated vertices. Let  𝑆ଶ =

𝑆ଵ ⋃{𝑣ଷ}. Clearly,  𝑆ଶ is the 𝑔ଵ௧ −set of 𝑃෨௡. 

Therefore,  𝑔ଵ௧൫𝑃෨௡൯ = |𝑆ଶ| = 𝛼଴ + ቒ
௡ିଶ

ଶ
ቓ. 

𝑃௡

𝑃௡

  
The graph obtained by switching the 
supporting vertices of the pendant 
vertices becomes disconnected, 
hence we consider the internal 
vertices other than the supporting 
vertices. 

 
 

𝑃ଽ
෩  

Theorem 3.1.   For any path 𝑃௡, 𝑛 ≥

5, 𝑔ଵ(𝑃௡
෩ ) = ൜

2,             𝑓𝑜𝑟𝑛 = 5
𝑛 − 3, 𝑓𝑜𝑟   𝑛 ≥ 6.
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Proof.  Let 𝑃௡
෩  be the graph obtained 

by switching of pendant vertex of 
𝑣

ቒ
೙

మ
ቓ
 𝑜𝑟  𝑣೙

మ
ାଵ of path 𝑃௡. Let 𝑉(𝑃௡

෩ ) =

{𝑣ଵ, 𝑣ଶ, . . . . , 𝑣௡}, deg 𝑃௡
෩ ቀ

௡

ଶ
ቁ = 𝑛 −

3 = 𝛥(𝑃෨௡), deg 𝑃௡
෩ (𝑣ଵ) =

deg 𝑃௡
෩ (𝑣௡) = 2, 𝑎𝑛𝑑 deg 𝑃௡

෩ (𝑣ଶ) =

2, deg 𝑃௡
෩ (𝑣ଷ) =. . . . . =

deg 𝑃௡
෩ ቀ𝑣೙

మ
ିଶቁ = deg 𝑃௡

෩ ቀ𝑣೙

మ
ାଶቁ =

. . . . = deg 𝑃௡
෩ (𝑣௡ିଵ) = 3.  

Let  𝑆 =

⎩
⎪

{𝑣ଶ, 𝑣ସ, 𝑣଺},                            for      𝑛 = 6
{𝑣ଵ, 𝑣ଷ, 𝑣ହ, 𝑣଻},                       for      𝑛 = 7

𝑉൫𝑃௡
෩ ൯ − ቄ𝑣೙

మ
ିଶ, 𝑣೙

మ
ାଶ

ቅ , for   𝑛   𝑖𝑠   𝑒𝑣𝑒𝑛

𝑉൫𝑃௡
෩ ൯ − ൜𝑣

ቒ
೙

మ
ቓିଵ

, 𝑣
ቔ
೙

మ
ቕାଶ

ൠ , for  𝑛  𝑖𝑠   𝑜𝑑𝑑.

 

Thus, S is 𝑔ଵ −set of 𝑃௡
෩ .  Therefore, 

𝑔ଵ(𝑃௡
෩ ) = |𝑆| = 𝑛 − 3. 

Theorem 3.2.   For any path 𝑃௡, 𝑛 ≥
6, 𝑔ଵ௦(𝑃௡

෩ ) = 𝑔ଵ(𝑃௡
෩ ) + 1. 

Proof. Let 𝑉(𝑃௡
෩ ) = {𝑣ଵ, 𝑣ଶ, . . . . , 𝑣௡}. Without loss of 

generality, let the switching vertex be 
𝑣

ቒ
೙

మ
ቓ
 𝑜𝑟  𝑣೙

మ
ାଵ of path  𝑃௡. By Theorem 3.1, S be 

𝑔ଵ −set of 𝑃௡
෩  and  ൻ𝑉(𝑃௡

෩ ) − 𝑆ൿ is connected. Now, 
consider 𝑆ᇱ = 𝑆 ⋃{𝑣௞}, where {𝑣௞}is a vertex with 
maximum degree of 𝑃௡. Clearly,  ൻ𝑉(𝑃௡

෩ ) − 𝑆′ൿ is 
disconnected. Therefore,  𝑔ଵ௦(𝑃௡

෩ ) = |𝑆ᇱ| =

𝑔ଵ(𝑃௡
෩ ) + 1. 

Theorem 3.3.  Let  𝑃௡, 𝑛 ≥ 5, be a 
path, then 𝑔ଵ௧(𝑃௡

෩ ) = 𝑛 − 1. 
Proof. Let 𝑉(𝑃௡

෪ ) = {𝑣ଵ, 𝑣ଶ, . . . . , 𝑣௡} 
and  𝑣

ቒ
೙

మ
ቓ
  𝑜𝑟  𝑣೙

మ
ାଵof path  𝑃௡be the 

switching vertex. By Theorem 3.1, S 
be 𝑔ଵ −set of 𝑃௡

෩ . Clearly, ⟨𝑆⟩ has no 
isolated vertex.  
Let 𝑆ଵ =

൞

𝑆 ⋃ ቄ𝑣೙

మ
ିଵ,𝑣೙

మ
ାଵ

ቅ , for   𝑛   𝑖𝑠  𝑒𝑣𝑒𝑛,

𝑆 ⋃ ൜𝑣
ቒ
೙

మ
ቓିଵ,

𝑣
ቔ
೙

మ
ቕାଵ

ൠ , for  𝑛  𝑖𝑠  𝑜𝑑𝑑.
 

𝑃௡
෩ 𝑃௡  

Theorem 3.4.  For any path  𝑃௡, 𝑛 ≥
5,𝑔ଵ௖(𝑃௡

෩ ) = 𝑔ଵ௧(𝑃௡
෩ ) + 1. 

Proof. By Theorem 3.3  𝑆ଵ is  𝑔ଵ௧ −set and 
𝑔ଵ௧(𝑃௡

෩ ) = 𝑛 − 1. But ⟨𝑆ଵ⟩is disconnected.  Let 𝑆ଶ =

𝑆ଵ ⋃{𝑣௞}  , where {𝑣௞} is a vertex with maximum 
degree. Therefore, 𝑔ଵ௖(𝑃௡

෩ ) = 𝑔ଵ௧(𝑃௡
෩ ) + 1. 

  

 

 
𝐶ሚ௡

 𝑑𝑒𝑔஼೙
( 𝑣ଵ) = 𝛥(𝐶ሚ௡) = 𝑛 − 3, 𝑑𝑒𝑔஼೙

( 𝑣ଶ) =

𝑑𝑒𝑔஼೙
( 𝑣௡) = 1 and 𝑑𝑒𝑔஼೙

( 𝑣௜) = 3 for all 𝑖 ∈

{3,4,5, . . . . , 𝑛 − 1}. 

 
 
 

𝐶଻
෪  

Theorem 4.2.  If 𝐶ሚ௡is the graph obtained by 
switching of an arbitrary vertex of cycle 𝐶௡, 𝑛 ≥ 7 
then 𝑔ଵ(𝐶ሚ௡) = 𝑒𝑔௥(𝐶ሚ௡) = 𝛼଴(𝐶ሚ௡) + 𝛽଴(𝐶ሚ௡) − 3. 
Proof.   Let 𝑉(𝑃෨௡) = {𝑣ଵ, 𝑣ଶ, . . . . , 𝑣௡}. Here, without 
loss of generality, we have switched the vertex v1.  

Let 𝛼଴(𝐶௡) = 𝛽଴(𝐶௡) =
௡

ଶ
 for n is even and 

𝛼଴(𝐶௡) =
௡ାଵ

ଶ
, 𝛽଴(𝐶௡) =

௡ିଵ

ଶ
for n is odd. We 

consider the following cases: 

Case i): For  n=4  𝑔ଵ൫𝐶ሚ௡൯ = 3 as 𝐶ሚ௡ ≅ 𝐾ଵ,ଷ. 

𝐶ሚ௡. Then 
|𝑆| = 3. Therefore, 𝑔ଵ(𝐶ሚ௡) = 3. 

𝐶ሚ௡ as every vertex of S lies in geodesic 
joining every pair of vertices of  𝐶ሚ௡. Therefore, 
𝑔ଵ(𝐶ሚ௡) = 4. 
Case ii) For 𝑛 ≥ 7.  
Let  𝑆 =

ቐ
ቄ𝑣ଶ, 𝑣௡, 𝑣ଶ௜ାଶ,𝑣ଶ௝ାଷ/1 ≤ 𝑖 ≤ ቒ

௡ିହ

ଶ
ቓ , 1 ≤ 𝑗 ≤ ቔ

௡ିହ

ଶ
ቕቅ , for 𝑛 𝑖𝑠 𝑒𝑣𝑒𝑛,

ቄ𝑣ଶ, 𝑣௡, 𝑣ଶ௜ାଶ,𝑣ଶ௝ାଷ ≤ 𝑖 ≤ ቒ
௡ିସ

ଶ
ቓ , 1 ≤ 𝑗 ≤ ቔ

௡ି଺

ଶ
ቕቅ ,         for 𝑛 𝑖𝑠 𝑜𝑑𝑑.

 

Clearly, all the edges of 𝐶ሚ௡ lies in geodesic joining 
any two vertices of S and hence S is 𝑔ଵ −set of 𝐶ሚ௡. 
Therefore,   𝑔ଵ(𝐶ሚ௡) = 𝑒𝑔௥(𝐶ሚ௡) = 𝛼଴(𝐶ሚ௡) +

𝛽଴(𝐶ሚ௡) − 3. 
Corollary 4.4 For any cycle 𝐶௡, 𝑛 ≥ 7,𝑔ଵ௖(𝐶ሚ௡) =

𝛼଴(𝐶ሚ௡) + 𝛽଴(𝐶ሚ௡) − 1.
 Theorem 4.5. For any cycle 𝐶௡, 𝑛 ≥
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7,𝑔ଵ௦(𝐶ሚ௡) = 𝑔ଵ(𝐶ሚ௡) + 1. 
 

𝑆 =

ቐ
ቄ𝑣ଶ, 𝑣௡, 𝑣ଶ௜ାଶ,𝑣ଶ௝ାଷ/1 ≤ 𝑖 ≤ ቒ

௡ିହ

ଶ
ቓ , 1 ≤ 𝑗 ≤ ቔ

௡ିହ

ଶ
ቕቅ , for  𝑛  𝑖𝑠  𝑒𝑣𝑒𝑛,

ቄ𝑣ଶ, 𝑣௡, 𝑣ଶ௜ାଶ,𝑣ଶ௝ାଷ/1 ≤ 𝑖 ≤ ቒ
௡ିସ

ଶ
ቓ , 1 ≤ 𝑗 ≤ ቔ

௡ି଺

ଶ
ቕቅ , for  𝑛  𝑖𝑠  𝑜𝑑𝑑.

𝐶௡

  

 deg 𝑊௡
෪ = 𝑛 − 2 =

𝛥൫𝑊௡
෪ ൯, deg 𝑊௡

෪෪ (𝑣ଵ) = 𝑛 −

4, deg 𝑊௡
෪ (𝑣ଶ) = deg 𝑊௡

෪ (𝑣௡ିଵ) =

2, deg 𝑊௡
෪ (𝑣ଷ) = deg 𝑊௡

෪ (𝑣ସ) =
⋯ = deg 𝑊௡

෪ (𝑣௡ିଶ) =
4, deg 𝑊௡

෪ (𝑥) = 𝑛 − 2. 

 

 
 

 

Theorem 5.2.   For any wheel 
𝑊௡, 𝑛 ≥ 7, 𝑔ଵ(𝑊෩௡) =

ቐ

௡

ଶ
+ 2, for 𝑛 𝑖𝑠 𝑒𝑣𝑒𝑛,

ቒ
௡

ଶ
ቓ + 1, for 𝑛 𝑖𝑠 𝑜𝑑𝑑.

 

  

 
𝑯෩ 𝒏be the 

graph obtained by switching of an 
apex vertex of Helm graph 𝑯𝒏, the 
vertex set of 𝑯෩ 𝒏 =
{𝒗, 𝒗𝟏, 𝒗𝟐, . . . , 𝒗𝒏, 𝒖𝟏, 𝒖𝟐, . . . , 𝒖𝒏} 
where {𝒗𝟏, 𝒗𝟐, . . . , 𝒗𝒏} are rim 
vertices, {𝒖𝟏, 𝒖𝟐, . . . , 𝒖𝒏} are pendant 
vertices and x is an apex vertex of 
𝑯෩ 𝒏.

𝐻෩଼

𝑔ଵ(𝐻෩଼) = 8.
 
Theorem 6.3.  Let 𝐻௡, 𝑛 ≥ 6,  be the 
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helm graph then 𝑔ଵ(𝐻෩௡) = 𝑛. 

 
Theorem 6.5.  Let 𝐻෩௡, 𝑛 ≥ 7

 
 be the 

graph obtained by switching of an 
apex vertex in helm graph 
then 𝑔ଵ௧(𝐻෩௡) = 𝑔ଵ(𝐻෩௡) + 1. 
Proof.  Let 𝑽(𝑯෩ 𝒏) =
{𝒗, 𝒗𝟏, 𝒗𝟐, . . . , 𝒗𝒏, 𝒖𝟏, 𝒖𝟐, . . . , 𝒖𝒏}. 
For 𝑛 ≥ 7 , by the Theorem 6.3, 𝑆ଶ =
𝑋 ∪ 𝑌 and  𝑆ଵ is  𝑔ଵ −set of 𝐻෩௡. But  
⟨𝑆ଵ⟩ has isolated vertices. Let 𝑆ଶ =
𝑆ଵ ∪ {𝑣} where  {𝑣} is an apex vertex 
of 𝐻෩௡. Clearly, ⟨𝑆ଶ⟩has no isolated 
vertices and hence 𝑆ଶ is 𝑔ଵ௧ − set of 
𝐻෩௡.  Therefore, 𝑔ଵ௧(𝐻෩௡) = |𝑆ଶ| =
𝑔ଵ(𝐻෩௡) + 1. 
 
Theorem 6.6.  Let 𝐻෩௡, 𝑛 ≥ 8

 
 be the 

graph obtained by switching of an 
apex vertex in helm graph then 
𝑔ଵ௖(𝐻෩௡) = 𝑔ଵ(𝐻෩௡) + 2. 
Proof.  By the Theorem 6.3,

 
𝑺𝟏 = 𝑿 ∪ 𝒀 and  𝑆ଵ is  

𝑔ଵ −set of 𝐻෩௡. Clearly, 𝑆ଵ has two components. Let 
𝑆ଶ = 𝑆ଵ ∪ {𝑣, 𝑣௜}where {𝑣} is an apex vertex and  
{𝑣௜}is a vertex adjacent to vertices of X.  But ⟨𝑆ଶ⟩ is 
connected.  Hence,  𝑆ଶ is 𝑔ଵ௖ − set of 𝐻෩௡.Therefore 
𝑔ଵ௖(𝐻෩௡) = |𝑆ଶ| = 𝑔ଵ(𝐻෩௡) + 2.  
 

In this paper, we established the 
results on edge geodetic number, 
connected edge geodetic number, 
restrained edge geodetic number, 

split edge geodetic 

and  
 

1. 

edge domination number 
of a graph”, 
vol.10(I)(2016), 49-64. 

2. 

 
3. 

 
4. 

 
5. 

 
6. 

 
7. 

 
8. 

 
9. 
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