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1. Introduction
A graph G = (V ,E) is a finite undirected connected simple graph with p vertices and q edges.
All the terms defined here are used in the sense of Harary [1]. The word alliance means a
bound or connection between individuals, families, states or parties. The union of individuals in
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an alliance is thought of to be stronger than the sole individual. Suppose nations at war, the
individual nations are represented as vertices and the relations between them are represented
as edges. Alliance in graphs was first introduced by Kristiansen et al. in [2]. Further it was
studied by Hanyes et al. in [3]. For studying the co-alliance set the authors already introduced
the rebellion and independent concept by interchanging the inequalities in the alliance set
in [4] and [5]. A set R ⊆ V of a graph G = (V ,E) is said to be a ‘rebellion set’ (rb-set) of G, if
|NR(v)| ≤ |NV /R(v)|, for all v ∈ R and |R| ≥ |V /R|. The rebellion number rb(G) is the minimum
cardinality of any rebellion set in G. A total dominating set D of G is a dominating set such
that the induced subgraph 〈R〉 has no isolated vertices. The total domination number r t(G) of
G is the minimum cardinality of a total dominating set of G [6].

In this paper, we study the total property of the rebellion set and defined the total rebellion
number for simple graphs. Also, we determined its tight bounds for some standard graph and
characterize this parameters.

2. The Total Rebellion Number in Graphs

Definition 2.1. A rebellion set R ⊆ V of a graph G = (V ,E) is said to be a ‘total rebellion set’
(trb-set) of G, if |NR(v)| ≤ |NV /R(v)|, for all v ∈ R, |R| ≥ |V /R| and 〈R〉 has no isolated vertices.
The total rebellion number trb(G) is the minimum cardinality of any total rebellion set in G.
A total rebellion set with cardinality trb(G) is denoted by trb(G)-set.

Example 2.2.

Hedetniemi and S.T.Hedetniemi in [2]. Further it was studied by T.W.Hanyes,
S.T.Hedetniemi and A.Henning in [3]. For studying the co-alliance set the au-
thors already introduced the rebellion and independent concept by interchanging
the inequalities in the alliance set in [4] & [5]. A set R ⊆ V of a graph G = (V,E)
is said to be a rebellion set (rb- set) of G, if |NR(v)| ≤ |NV/R(v)|,∀v ∈ R and
|R| ≥ |V/R|. The rebellion number rb(G) is the minimum cardinality of any
rebellion set in G. A total dominating set D of G is a dominating set such that
the induced subgraph < R > has no isolated vertices. The total domination
number γt(G) of G is the minimum cardinality of a total dominating set of G [6].
In this paper, we study the total property of the rebellion set and defined the
total rebellion number for simple graphs. Also, we determined its tight bounds
for some standard graph and characterize this parameters.

2 The Total Rebellion Number in Graphs

2.1 Definition

A rebellion set R ⊆ v of a graph G = (V,E) is said to be a total rebellion set
(trb-set) of G, if |NR(v)| ≤ |NV/R(v)|, ∀v ∈ R, |R| ≥ |V/R| and < R > has no
isolated vertices. The total rebellion number trb(G) is the minimum cardinality
of any total rebellion set in G. A total rebellion set with cardinality trb(G) is
denoted by trb(G)-set.

2.2 Example

G
Figure 2.1

For the graph G in figure 2.1, the set R = {v2, v3, v6, v7, v11, v12} is trb set and
hence trb(G) = 6.

2.3 Theorem

For the cycle Cn,

trb(Cn) =





dn/2e , n ≡ 0, 3(mod4)

dn/2e+ 1 , n ≡ 1, 2(mod4), n > 5

0 , n ≡ 5

2

Figure 1

For the graph G in Figure 1, the set R = {v2,v3,v6,v7,v11,v12} is trb-set and hence trb(G)= 6.

Theorem 2.3. For the cycle Cn,

trb(Cn)=


dn/2e, n ≡ 0,3(mod 4)
dn/2e+1, n ≡ 1,2(mod 4), n > 5
0, n ≡ 5 .

Proof. Let G be the cycle graph Cn with atleast three vertices and R be a total rebellion set
in G. Let V (G)= {v1,v2,v3, . . . ,vn} and E(G)= {e1, e2, e3, . . . , en} be the vertex and edge set of G.
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Case(i): n ≡ 0,3(mod 4)
In this case, the set R = {v3i+2,v3i+1/i = 1,2, . . . ,dn

4 e} is a total rebellion set of G. Since |R| ≥ |V /R|
and for all v ∈ R, N(v) is not a subset of R, |NR(v)| ≤ |NV /R(v)| and 〈R〉 has dn

4 e edges. Now,

trb(G)≤ |R| = 2
⌈n

4

⌉
≤

⌈n
2

⌉
. (2.1)

Let R be a total rebellion set of G, such that |R| = trb(G). Since R is a rebellion set gives
|R| ≥ |V /R| and for all v ∈ R, N(v) is not a subset of R, |NR(v)| ≤ |NV /R(v)|. Thus, R must contain
atleast

⌈n
2

⌉
vertices.

Therefore,

trb(G)= |R| ≥
⌈n

2

⌉
. (2.2)

From (2.1) and (2.2) we have, trb(G)= ⌈n
2

⌉
.

Case(ii): n ≡ 1,2(mod 4)
In this case, the set R = {v3i+2,v3i+1/i = 1,2, . . . ,dn

4 e} is a total rebellion set of G. Since |R| ≥ |V /R|
and for all v ∈ R, N(v) is not a subset of R, |NR(v)| ≤ |NV /R(v)| and 〈R〉 has dn

4 e edges. Now,

trb(G)≤ |R| = 2
⌈n

4

⌉
≤

⌈n
2

⌉
+1 . (2.3)

Let R be a total rebellion set of G, such that |R| = trb(G). Since R is a rebellion set gives
|R| ≥ |V /R| and for all v ∈ R, N(v) is not a subset of R, |NR(v)| ≤ |NV /R(v)|. Thus, R must contain
atleast

⌈n
2

⌉+1 vertices. Therefore,

trb(G)= |R| ≥
⌈n

2

⌉
+1 . (2.4)

From (2.3) and (2.4) we have, trb(G)= ⌈n
2

⌉+1.

Example 2.4.
2.4 Example

C9

Figure 2.2

For the graph C9 in figure 2.2, the set R = {v1, v2, v4, v5, v7, v8} is a trb-set and
hence trb(G) = 6.

2.5 Theorem

For the path Pn, n ≥ 3,

trb(Pn) =

{
dn/2e , n ≡ 0, 3(mod4)

dn/2e+ 1 , n ≡ 1, 2(mod4)

Proof:

Let G be the path graph Pn with atleast three vertices and R be a total rebellion
set in G. Let V (G) = {v1, v2, v3, ..., vn} and E(G) = {e1, e2, e3, ..., en−1} be the
vertex and edge set of G.

Case(i): n ≡ 0, 3(mod4)

In this case, the set R = {v3i+2, v3i+1/i = 1, 2, ...dn4 e} is a total rebellion set
of G,
since |R| ≥ |V/R|,∀v ∈ R, N(v) is not a subset of R, |NR(v)| ≤ |NV/R(v)| and
< R > has dn4 e edges,

gives

trb(G) ≤ |R| = 2
⌈n

4

⌉
≤
⌈n

2

⌉
(5)

Let R be a total rebellion set of G, such that |R| = trb(G), since R is a
rebellion set gives |R| ≥ |V/R| and ∀v ∈ R, N(v) is not a subset of R,

4

Figure 2

For the graph C9 in Figure 2, the set R = {v1,v2,v4,v5,v7,v8} is a trb-set and hence trb(G)= 6.
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Theorem 2.5. For the path Pn, n ≥ 3,

trb(Pn)=
{
dn/2e, n ≡ 0,3(mod 4)
dn/2e+1, n ≡ 1,2(mod 4)

Proof. Let G be the path graph Pn with atleast three vertices and R be a total rebellion set in
G. Let V (G)= {v1,v2,v3, . . . ,vn} and E(G)= {e1, e2, e3, . . . , en−1} be the vertex and edge set of G.

Case (i): n ≡ 0,3(mod 4)
In this case, the set R = {v3i+2,v3i+1/i = 1,2, . . . ,dn

4 e} is a total rebellion set of G.

Since |R| ≥ |V /R|, for all v ∈ R, N(v) is not a subset of R, |NR(v)| ≤ |NV /R(v)| and 〈R〉 has dn
4 e

edges. Now,

trb(G)≤ |R| = 2
⌈n

4

⌉
≤

⌈n
2

⌉
. (2.5)

Let R be a total rebellion set of G, such that |R| = trb(G). Since R is a rebellion set gives
|R| ≥ |V /R| and for all v ∈ R, N(v) is not a subset of R, |NR(v)| ≤ |NV /R(v)|. Thus, R must contain
atleast

⌈n
2

⌉
vertices. Therefore,

trb(G)= |R| ≥
⌈n

2

⌉
. (2.6)

From (2.5) and (2.6) we have, trb(G)= ⌈n
2

⌉
.

Case (ii): n ≡ 1,2(mod 4)
In this case, the set R = {v3i+2,v3i+1/i = 1,2, . . . ,dn

4 e} is a total rebellion set of G. Since |R| ≥ |V /R|
and for all v ∈ R, N(v) is not a subset of R, |NR(v)| ≤ |NV /R(v)| and 〈R〉 has dn

4 e edges. Now,

trb(G)≤ |R| = 2
⌈n

4

⌉
≤

⌈n
2

⌉
+1 . (2.7)

Let R be a total rebellion set of G, such that |R| = trb(G). Since R is a rebellion set gives such
that |R| ≥ |V /R| and for all v ∈ R, N(v) is not a subset of R, |NR(v)| ≤ |NV /R(v)|. Thus, R must
contain atleast

⌈n
2

⌉+1 vertices.

Therefore,

trb(G)= |R| ≥
⌈n

2

⌉
+1 . (2.8)

From (2.7) and (2.8) we have, trb(G)= ⌈n
2

⌉+1.

Example 2.6.

|NR(v)| ≤ |NV/R(v)|. Thus, R must contain atleast
⌈
n
2

⌉
vertices.

Therefore,

trb(G) = |R| ≥
⌈n

2

⌉
(6)

From (1) and (2) we have, trb(G) =
⌈
n
2

⌉

Case(ii): n ≡ 1, 2(mod4)

In this case, the set R = {v3i+2, v3i+1/i = 1, 2, ...dn4 e} is a total rebellion
set of G, since |R| ≥ |V/R| and ∀v ∈ R, N(v) is not a subset of R, |NR(v)| ≤
|NV/R(v)| and < R > has dn4 e edges,

gives

trb(G) ≤ |R| = 2
⌈n

4

⌉
≤
⌈n

2

⌉
+ 1 (7)

Let R be a total rebellion set of G, such that |R| = trb(G). Since R is a re-
bellion set gives such that |R| ≥ |V/R| and ∀v ∈ R,N(v) is not a subset of
R, |NR(v)| ≤ |NV/R(v)|. Thus, R must contain atleast

⌈
n
2

⌉
+ 1 vertices.

Therefore,

trb(G) = |R| ≥
⌈n

2

⌉
+ 1 (8)

From (1) and (2) we have, trb(G) =
⌈
n
2

⌉
+ 1.

2.6 Example

P4

Figure 2.3

For the graph P4 in figure 2.3, the set R = {v2, v3} is a trb-set and hence
trb(G) = 2.

2.7 Theorem

For the complete Kn,trb(G) =
⌈
n
2

⌉
, n ≥ 3.

Proof

Let G be the complete graph Kn with atleast three vertices and R be a total re-
bellion set in G. Let V (G) = {v1, v2, v3, ..., vn} and E(G) = {e1, e2, e3, ..., en−1

2
}

be the vertex and edge set of G. The set R = {vi/i = 1, 2, ...,
⌈
n
2

⌉
} is a total

rebellion set of G, Since |R| ≥ |V/R| and ∀v ∈ R, N(v) is not a subset of

5

Figure 3

For the graph P4 in Figure 3, the set R = {v2,v3} is a trb-set and hence trb(G)= 2.
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Theorem 2.7. For the complete Kn, trb(G)= ⌈n
2

⌉
, n ≥ 3.

Proof. Let G be the complete graph Kn with atleast three vertices and R be a total rebellion
set in G. Let V (G)= {v1,v2,v3, . . . ,vn} and E(G)= {e1, e2, e3, . . . , e n−1

2
} be the vertex and edge set

of G. The set R = {vi/i = 1,2, . . . ,
⌈n

2

⌉
} is a total rebellion set of G, Since |R| ≥ |V /R| and for all

v ∈ R, N(v) is not a subset of R, |NR(v)| ≤ |NV /R(v)| and 〈R〉 has dn
4 e edges. Now,

trb(G)≤ |R| =
⌈n

2

⌉
. (2.9)

Let R be a total rebellion set of G, such that |R| = trb(G). Since R is a rebellion set gives such
that |R| ≥ |V /R| and for all v ∈ R, N(v) is not a subset of R,|NR(v)| ≤ |NV /R(v)|. Thus, R must
contain atleast

⌈n
2

⌉
vertices.

Therefore,

trb(G)= |R| ≥
⌈n

2

⌉
. (2.10)

From (2.9) and (2.10), we have trb(G)= ⌈n
2

⌉
.

Example 2.8.

R, |NR(v)| ≤ |NV/R(v)| and < R > has dn4 e edges,

gives

trb(G) ≤ |R| =
⌈n

2

⌉
(9)

Let R be a total rebellion set of G, such that |R| = trb(G), since R is a re-
bellion set gives such that |R| ≥ |V/R| and ∀v ∈ R, N(v) is not a subset of
R,|NR(v)| ≤ |NV/R(v)|. Thus, R must contain atleast

⌈
n
2

⌉
vertices.

Therefore,

trb(G) = |R| ≥
⌈n

2

⌉
(10)

From (1) and (2) we have, trb(G) =
⌈
n
2

⌉
.

2.8 Example

K8

Figure 2.4

For the graph K8 in figure 2.4, the set R = {v1, v2, v4, v5} is a trb-set and hence
trb(G) = 4.

2.9 Theorem

For the complete bipartite graph Km,n (i)trb(Km,n) =
⌈
n+m

2

⌉
,when m,n ≥ 2

and even (ii) trb(Km,n) = 0,when m = n = odd

Proof

Let G be the complete bipartite graph Km,n with atleast four vertices and R
be a total rebellion set in G. Let V (G) = {v1, v2, v3, ..., vm+n} and E(G) =
{e1, e2, e3, ..., emn} be the vertex and edge set of G.

6

Figure 4

For the graph K8 in Figure 4, the set R = {v1,v2,v4,v5} is a trb-set and hence trb(G)= 4.

Theorem 2.9. For the complete bipartite graph Km,n

(i) trb(Km,n)= ⌈n+m
2

⌉
, when m,n ≥ 2 and even

(ii) trb(Km,n)= 0, when m = n = odd.

Proof. Let G be the complete bipartite graph Km,n with atleast four vertices and R be a total
rebellion set in G. Let V (G) = {v1,v2,v3, . . . ,vm+n} and E(G) = {e1, e2, e3, . . . , emn} be the vertex
and edge set of G.
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Case (i): m and n are even
In this case, the set R = {u1}∪ {vi/i = 1,2, . . . , n

2 } is a total rebellion set of G. Since |R| ≥ |V /R|,
for all v ∈ R, N(v) is not a subset of R,|NR(v)| ≤ |NV /R(v)| and 〈R〉 has dn

4 e edges. Now,

trb(G)= |R| ≤
⌈n

2
+1

⌉
=

⌈
n+2

2

⌉
≤

⌈n+m
2

⌉
(2.11)

(because m ≥ 2.)

Let R be a total rebellion set of G, such that |R| = trb(G). Since R is a rebellion set gives
|R| ≥ |V /R|, for all v ∈ R, N(v) is not a subset of R, |NR(v)| ≤ |NV /R(v)|. Thus, R must contain
atleast

⌈ p
2

⌉+1 vertices.

Therefore,

trb(G)= |R| ≥
⌈ p

2

⌉
(2.12)

(because p = n+m.)

From (2.11) and (2.12), we have trb(G)= ⌈n+m
2

⌉
.

Case (ii): m and n are odd.

rbt(Km,n)= 0 when m = n = odd.

Therefore, the result is obviously.

Example 2.10.

Case(i):m and n are even
In this case, the set R = {u1} ∪ {vi/i = 1, 2, ..., n2 } is a total rebellion set of G,
since |R| ≥ |V/R|, ∀v ∈ R, N(v) is not a subset of R,|NR(v)| ≤ |NV/R(v)| and
< R > has dn4 e edges,

gives

trb(G) = |R| =≤
⌈n

2
+ 1
⌉

=

⌈
n+ 2

2

⌉
≤
⌈
n+m

2

⌉
(11)

Let R be a total rebellion set of G, such that |R| = trb(G), since R is a rebellion
set gives |R| ≥ |V/R|,∀v ∈ R, N(v) is not a subset of R,|NR(v)| ≤ |NV/R(v)|.
Thus, R must contain atleast

⌈
p
2

⌉
+ 1 vertices.

Therefore,

trb(G) = |R| ≥
⌈p

2

⌉
(12)

(∵ p = n+m)

From (1) and (2) we have, trb(G) =
⌈
n+m

2

⌉
.

case(ii):m and n are odd
rbt(Km,n) = 0 when m = n = odd
Therefore the result is obviously.

2.10 Example

K2,10

Figure 2.5

For the graphK2,10in figure 2.5, the set R = u1, v1, v2, V3, V4, V5is a trb-set and
hence trb(G) = 6

2.11 Theorem

For the star graph and bistar graph trb(G) = 0

Proof

Since every induced subgraph of rebellion set in star and bistar are having iso-
lated vartices and hence total rebellion set never exist for those graphs. Hence
trb(G) = 0

7

Figure 5

For the graph K2,10 in Figure 5, the set R = {u1,v1,v2,v3,v4,v5} is a trb-set and hence trb(G)= 6

Theorem 2.11. For the star graph and bistar graph trb(G)= 0.

Proof. Since every induced subgraph of rebellion set in star and bistar are having isolated
vartices and hence total rebellion set never exist for those graphs. Hence trb(G)= 0.
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Example 2.12.
2.12 Example

B6,6

Figure 2.6
trb(G) = 0

2.13 Theorem

For the book graph Bn = 2
[⌊

n
2 + 1

⌋]
, n ≥ 2.

Proof

Let G be the book graph Bn with atleast four vertices and R be a total rebellion
set in G. LetV (G) = {v1, v2, v3, ......, v2n+2} and E(G) = {e1, e2, e3, ......, e3n+1}
be the vertex and edge set of G.

The set R = {vi/i = 1, 2, ..., dn2 e},{ui/i = 1, 2, ..., 3dn2 e} are a total rebellion set
of G, since |R| ≥ |V R|,∀v ∈ R, Nv is not a subset of R, |NR(v)| ≤ |NV

R
(v)|

and < R >has dn2 e edges,

gives

trb(G) ≤ |R| = 2
[⌊n

2
+ 1
⌋]

(13)

Let R be a total rebellion set of G, such that |R| = trb(G), since R is a rebel-
lion set gives |R| ≥ |VR | ,∀v ∈ R ,N(v), is not a subset of R,|NR(v)| ≤ |NV

R
(v)|.

Thus, R must contain atleastdp2e vertices. (∵ p = 2n+ 2)

Therefore,

trb(G) = |R| ≥
⌈p

2

⌉
≥
⌈

2n+ 2

2

⌉
≤ 2

[⌊n
2

⌋]
(14)

From (1) and (2) we have, trb(G) = 2
[
bn2 + 1c

]

8

Figure 6

Theorem 2.13. For the book graph Bn = 2
[⌊n

2 +1
⌋]

, n ≥ 2.

Proof. Let G be the book graph Bn with atleast four vertices and R be a total rebellion set in G.
LetV (G)= {v1,v2,v3, . . . ,v2n+2} and E(G)= {e1, e2, e3, . . . , e3n+1} be the vertex and edge set of G.
The set R = {vi/i = 1,2, . . . ,dn

2 e}, {ui/i = 1,2, . . . ,3dn
2 e} are a total rebellion set of G. Since

|R| ≥ |V\R|, for all v ∈ R, N(v) is not a subset of R, |NR(v)| ≤ |N V
R

(v)| and 〈R〉 has dn
2 e edges.

Now,

trb(G)≤ |R| = 2
[⌊n

2
+1

⌋]
. (2.13)

Let R be a total rebellion set of G, such that |R| = trb(G). Since R is a rebellion set gives
|R| ≥ |VR |, for all v ∈ R, N(v), is not a subset of R, |NR(v)| ≤ |N V

R
(v)|. Thus, R must contain

atleast d p
2 e vertices (because p = 2n+2). Therefore,

trb(G)= |R| ≥
⌈ p

2

⌉
≥

⌈
2n+2

2

⌉
≤ 2

[⌊n
2

⌋]
. (2.14)

From (2.13) and (2.14) we have, trb(G)= 2
[bn

2 +1c].

Example 2.14.
2.14 Example

B5

Figure 2.7

For the graph B5 in figure 2.7, the set R = {u1, v1, u2, v2, u3, v3} is a trb-set
and hence trb(G) = 6.

2.15 Theorem

For the Fan graph Fn, n ≥ 3,

trb(Fn) =

{
dn+1

2 e, n is even
n+1
2 , n is odd.

Proof

Let G be the fan graph Fn with atleast four vertices and R be a total rebellion
set in G.
Let V (G) = {v1, v2, v3, ......, vn+1} and E(G) = {e1, e2, e3, ......, e2n−2} be the
vertex and edge set of G.

Case(i): n is even

In this case, the setR = {u}∪{vn−2i+2/i = 1, 2, ......, dn4 e}∪{vn−2i+2/i=1,2,...bn4 c}
is a total rebellion set of G, since|R| ≥ |V/R|,∀v ∈ R,N(v) is not a subset of
R, |NR(v)| ≤ |NV/R(v)| and < R > has dn4 e edges,

gives

trb(G) = 1 + dn
4
e+ dn

4
e ≤ 2dn

4
e ≤ 2dn+ 1

2
e (15)

9

Figure 7

For the graph B5 in Figure 7, the set R = {u1,v1,u2,v2,u3,v3} is a trb-set and hence trb(G)= 6.
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Theorem 2.15. For the Fan graph Fn, n ≥ 3,

trb(Fn)=
{
dn+1

2 e, n is even
n+1

2 , n is odd.

Proof. Let G be the fan graph Fn with atleast four vertices and R be a total rebellion set in G.
Let V (G)= {v1,v2,v3, . . . ,vn+1} and E(G)= {e1, e2, e3, . . . , e2n−2} be the vertex and edge set of G.
Case (i): n is even.
In this case, the set R = {u}∪ {vn−2i+2/i = 1,2, . . . ,dn

4 e}∪ {vn−2i+2/i=1,2,...,b n
4 c} is a total rebellion set

of G, since|R| ≥ |V /R|, for all v ∈ R, N(v) is not a subset of R, |NR(v)| ≤ |NV /R(v)| and 〈R〉 has
dn

4 e edges. Now,

trb(G)= 1+
⌈n

4

⌉
+

⌈n
4

⌉
≤ 2

⌈n
4

⌉
≤ 2

⌈
n+1

2

⌉
. (2.15)

Let R be a total rebellion set of G, such that|R| = trb(G). Since R is a rebellion set gives|R| ≥
|V\R|, for all v ∈ R, N(v) is not a subset of R, |NR(v)| ≤ |NV\R |. Thus, R must contain atleast
d p

2 e, vertices (because p = n+1).
Therefore,

trb(G)= |R| ≥
⌈ p

2

⌉
≥

⌈
n+1

2

⌉
. (2.16)

From (2.15) and (2.16), we have trb(G)= dn+1
2 e.

Case (ii): n is odd
In this case, the set R = {u}∪{v2i−1/i = 1,2, . . . ,bn

2 c} is a total rebellion set of G, Since |R| ≥ |V\R|,
for all v ∈ R, N(v) is not a subset of R, |NR(v)| ≤ |NV\R(v)| and〈R〉 has dn

4 e edges. Now,

trb(G)= |R| = 1+
⌊n

2

⌋
≤ n+1

2
≤

⌈
n+1

2

⌉
. (2.17)

Let R be a total rebellion set of G, such that|R| = trb(G).
Since R is a rebellion set gives such that, |R| ≥ |V\R| and for all v ∈ R, N(v) is not a subset of
R, |NR(v)| ≤ |NV\R(v)|. Thus, R must contain atleast dn+1

2 e vertices (because p = n+1.)
Therefore,

trb(G)= |R| ≥
⌈

n+1
2

⌉
. (2.18)

From (2.17) and (2.18), we have trb(G)= dn+1
2 e.

Example 2.16.

Let R be a total rebellion set of G, such that|R| = trb(G). Since R is a rebellion
set gives|R| ≥ |V R|,∀v ∈ R,N(v) is not a subset of R, |NR(v)| ≤ |NV R| .
Thus, R must contain atleast dp2e, vertices.
(∵ p = n+ 1).
Therefore,

trb(G) = |R| ≥ dp
2
e ≥ dn+ 1

2
e (16)

From (1) and (2) we have, trb(G) = dn+1
2 e

Case(ii): n is odd

In this case, the set R = {u} ∪ {v2i−1/i = 1, 2, ...bn2 c} is a total rebellion set
of G, since |R| ≥ |V R|,∀v ∈ R, N(v) is not a subset of R, |NR(v)| ≤ |NV R(v)|
and< R > has dn4 eedges,

gives

trb(G) = |R| = 1 + bn
2
c ≤ n+ 1

2
≤ dn+ 1

2
e (17)

Let R be a total rebellion set of G, such that|R| = trb(G).

Since R is a rebellion set gives such that, |R| ≥ |V R|and ∀v ∈ R, N(v) is not a
subset of R, |NR(v)| ≤ |NV R(v)|. Thus, R must contain atleast dn+1

2 e vertices.
(∵ p = n+ 1)

Therefore,

trb(G) = |R| ≥ dn+ 1

2
e (18)

From (3) and (4) we have,trb(G) = dn+1
2 e.

2.16 Example

F8

Figure 2.8

For the graph F8 in figure 2.8, the set R = {u, v1, v3, v6, vs8} is a trb-set and
hence trb(G)=5.

10

Figure 8
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For the graph F8 in Figure 8, the set R = {u,v1,v3,v6,v8} is a trb-set and hence trb(G)= 5.

Theorem 2.17. Let G be a (p, q) graph without isolated vertices. Then trb(G) = p−m if and
only if G = mK3. where m is the number of components greater than or equal to one.

Proof. Let m be the number of components in G. For the necessary part assume that
trb(G) = p−m. When, m = 1 the result is obvious. Suppose that G 6= mK3, m > 1, then for
the existence of trb-set for each component there exist a vertex v such that it is adjacent to at
least two vertices say u and w. The vertex set V −U is a total rebellion set which contradict the
value of trb(G) and hence the result. The sufficiency is obvious.

Theorem 2.18. A rb(G)-set R is a total rebellion set of G if and only if for every vertex in G
there exist an adjacent vertex in R.

Proof. Let R be a total rebellion set of G. Suppose that there exist a vertex v ∈V (G) such that v
is not adjacent to any vertex in R. If v ∈ R then in 〈R〉, v is an isolated vertex, which contradict
R is a total rebellion set else R is not a rb(G)-set of G, which is also a contradiction and hence
the result. For the converse, suppose that the rb(G)-set R is not a total rebellion set, then
there exist an isolated vertex w in 〈R〉 such that wis not adjacent to any vertex in R. Which
contradict every vertex in G there exist an adjacent vertex in R and hence the result.
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