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Abstract
Graph theory plays a vital part in real life applications like network design, network security,
network monitoring, resource allocation, Facility location, location problems, network analysis
like social network analysis, optimization problems etc. The domination concept designs
effective and efficient networks where minimum number of nodes can dominate or control or
regularize the entire network system. In network security system the dominating set can help
the security resources strategically. In domination theory each vertex is capable of protecting
the neighbouring vertices, it may be 1vertex or 2 vertices or 3 vertices or...... (n — 1) vertices.
In this paper, we define a Cover Domination value (CDV) of graphs whereas the possibility of
the number of vertices dominates two vertices simultaneously is known as 2 — cover
domination value of G and is denoted by dom 2%(G) , the possibility of the number of vertices
dominates three vertices simultaneously is known as 3 — cover domination value of G and is
denoted by dom 3%(G), and the possibility of the number of vertices dominates n — 1 vertices
simultaneously is known as (n—1) — cover domination value of G and is denoted by
dom "~D%((). And total of this cover domination value is known as Total Cover Domination
value of a graph and is denoted by T, n-1)«(G) and the average of Total Cover domination

dom
dom@-1a(G)

T
Value of a graph is denoted by CDV,,_;(G) = —
2

trivial graph, cover domination value does not exist. Also, we found the cover domination value
for general graphs and some standard graphs.

,forn=34,....,n . For the
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1. INTRODUCTION

A simple connected graph G is a finite non-empty set of objects called vertices together with a
set of unordered pairs of distinct lines of G, called edges. The vertex set and the edge set of G
are denoted by V(G) = nand E(G) = mrespectively. A graph with n vertices and m edges
is called a(n, m) graph. The degree of a vertex v in a graph G is the number of edges of G
incident with v and is denoted by deg(v). A graph G is r - regular if and only if every vertex
of G has degree r. A graph G is complete if every pair of its vertices is adjacent. A complete
graph on n vertices is denoted by K,,. A bipartite graph is a graph whose vertex V (G) can be
partitioned into two non-empty subsets V; and V, such that every edge of G has one end in V;
and other end in V5; V; , V, is called a bipartition of G and is denoted by K;, ,,.A graph is acyclic,
if it has no cycles. A tree is a connected acyclic graph. In graph theory, some parameters have
been studied widely such as connectivity, edge-connectivity, vertex covering, edge covering
and domination etc. These parameters are considered to protect the neighboring vertices as well
as edges. In a graph, every vertex is required to be protected and each vertex is capable of
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protecting every other vertex is called domination theory. A set S <V (G) is said to be a
dominating set in G, if every vertex in VV - S is adjacent to at least one vertex in S. The
domination number of G is the minimum cardinality taken over all dominating sets in G and
is denoted by ¥ (G).

2. COVER DOMINATION VALUE OF CONNECTED GRAPHS
2.1 2 - cover domination value of graphs:

Definition 2.1.1: For any connected graph G, a 2 - Cover Domination value (CDV>) of graphs

is defined as possibility of the number of vertices dominates two vertices simultaneously and

is denoted by dom ?*(G). The total of 2 — cover domination value is said to be Total 2 — cover

domination value of a graph and is denoted by Tgom2«(G) = Xi=; dom?*(v;,v;). The
j=1

average of Total 2 - cover domination value of graph is known as Average 2 - cover domination

value of G and is denoted by CDV,(G) = T‘“’Z’—éa(a).
2

Example 2.1.2:
\

Vs ) Vz

Vs Vs
G
For G, dom 2% (vi,v2) =4, dom 2% (vi, v3) =3, dom ?% (vi, va) =4, dom ?% (vi, vs) =3,
dom 2% (v2, v3) =3, dom 2% (v2, va) = 4 , dom %% (v2, vs) = 3, dom 2% (v3, v4) = 3, dom %% (v3,
vs) =3, dom 2® (v4, vs) = 3, thus Tyopmza(G) = Yiey dom®*(v;, v;) = 33.
j=1
Hence CDV,(G) = Tagm2a@ _ 33 _ 33 _ 3.3
nc, 5, 10
Remark 2.1.3: For any connected graph G = (V,E), the total number of vertices that
dominates each and every pair of vertices is the sum of internally disjoint paths of length 1 or

2

Remark 2.1.4: The number of possible ways to find dom "~Y% n =345, .....,n of any graph

G (V,E) having n vertices and m edges is nC, where nC, = the same formula is applicable

n!
ri(n-r)"

everywhere used here.

Definition 2.1.5: For any connected graph G and v,, v, € V(G) if v; and v, are adjacent then
they dominate each other, so dom 2¢(vy,v,) = 1.

Remark 2.1.6: dom 2%(G) = 0 when deg(u) = 1,V u € V(G)
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Theorem 2.1.7: For any connected graph G, the total number possibilities to dominate each
pair of vertices is defined as

2n if G =C,
2n—3 ifG=P
T Za(G) = , "
dom Zuev(eldegW)C] +m  if deg(uw) = 2
0 if deg(u) =1
And the average of 2 - cover domination value of the graph is obtained by
4 .
( —y lf G = Cn
2n-3
@ ifG=P~P,
CDV,(6) = ~tont == Tuevpldegtucs  + '
2 L EV(E) Zi W2 T if deg(u) =2
2
\0 if deg(u) =1

Proof: By remark 2.1.6, dom 2%(G) = 0 when deg(u) = 1,V u € V(G)
Consider deg(V(G)) = 2

1 if vy is adjacent with v,

2a —
dom**(vy, v;) = { 0 if v, is not adjacent with v,

(+ by definition 2.1.5)

Consider deg(v;) = 2, i = 1,2,...,nthen G = C,, then number of possibilities to get

T gom2a(G) is n times 2C, ,

ie,dom ?*(vy,v,) = dom ?*(v,,v3) = dom **(v3,v,) =....= dom?*(v,,v;) =1
= ZCZ
Yuevi) dom **(v,vip) =1+ 1+ -+ 1=mn (~ by definition 2.1.5)
i=1ton
= Yueve)[2C] = n[2(;]
=2u EV(G)[deg(u)CZ]
Also, dom 2%(v,,v3) = dom 2%(v,,v,) = dom 2% (v3,v5) =....= dom ?*(v,_1,v,) =
1= 20,
dom?*(v;,vi;,) =1+1+-+1=n
u ev(e)
i=1lton
=2 EV(G)[ZCZ] =n[2C] = Xy EV(G)[deg(u)CZ] (+ (v1,v3)
are dominated by v,, (v,,v,) are dominated by v;,....., (v,_1, V1) are dominated by v,,)
And dom 2*(vy,v,) = dom ?*(v,,vs) = dom 2%*(vy,vg) =....= dom?*(v,_1,v,) =0
dom 2%(v,,vs) = dom 2%*(v,,vg) = dom 2% (vy,v5) =....= dom **(v,_,,v,) =0.....

(since (vq,v,) is not dominated by a common vertex etc)
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That is, Yy ev(e) dom **(v;, Viy3) = Yueve) dom ** (v, Vigs) =..... =
i=1ton i=1ton
Yuev(c) dom 2% (v;,vp-3) = 0
i=1ton
Hence T ;pp2a(G) = Ty ev(e) dom **(v;, V1) + Zuev(e) dom **(v;, viy,) =n+n = 2n
i=1ton i=1ton
~ Yueveldegw)Cy] +m if deg(u) = 2. Thus, the average of 2 — cover domination
2a(G) 2n 2n

. Tiom _ _ 4 . . _
value of graph is CDV,(G) = dn—cz == W =— For instance consider G =

C,, the number of vertices dominates both vi, v2is 1, therefore, dom 2% (v1, v2) = 1, the number

of vertices dominates both vi, vsis 2, therefore, dom 2% (vi, v3) = 2, similarly it’s easy to find

the 2 — cover domination value for the remaining vertices. Hence, dom 2% (vi, v4) = 1, dom %¢

(v2, v3) = 1, dom 2% (v2, va) = 2, dom 2% (v3, v4) = 1, Hence CDV,(G) = Td%za(m = %
2

By above theorem, T y,m2¢(G) = Xy ev(e)ldeg(w)C;] + m = 4[2C,]+4 =8 (~inC,, 4

vertices having degree 2 and m = 4)
2a(G) __ 8

Thus,CDV,(G) = T‘i"’r’;‘T == g. Hence the theorem verified for the graph having degree
2 2
2.

Consider G = P,, path with n vertices then number of possibilities to get
T gom2a(G) isn — 2 times 2C,,  (deg(v,) = deg(v,) = 1 and by remark 2.16 dom?* = 0)
By Definition. 2.1.5,

dom 2%(vy,v,) = dom ?*(v,,v3) = dom ?*(v3,v,) =....= dom?**(v,_,,v,) =1 =
26,.

dom?*(v;,v;;1) =1+14+--+1=n

u €V(G)
i=1ton

=2u EV(G)[Zcz] = n[2C] =X, EV(g)[deg(u)Cz]

Also, dom 2%(v,,v3) = dom 2%(v,,v,) = dom 2% (v3,v5) =....= dom ?*(v,_,,v,) =
1 =2,

dom?*(v;,vi;,) =1+1+-+1=n
u ev(c)
i=1ton

=2u EV(G)[ZCZ] =n[2C] = Y. EV(G)[deg(u)CZ]

Since it is a acyclic graph then dom?%*(vy,v,) = dom?*(vy,v;3) =
1and dom ?%*(vy,v,) = dom ?*(vy,vs5) =.....= dom **(v,,v,) =0

Similarly, dom 2%(v,,v3) = dom ?%*(v,,v,) = 1 and dom ?*(v,,vs) = dom ?%(v,,ve) =
..... = dom ?*(v,,v,) =0 etc.

Hence T y5m2a(G) =X uev(e) dom **(v;, vi1) + Tuev(e) dom ** (v, viyy) =n+n—3 =
i=1ton i=1ton ©
2a(G

2n — 3. Thus, the average of 2 — cover domination value of graph is CDV,(G) = Td‘”r’llc
2
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2n-3

- For instance consider G = P,, the number of vertices dominates both vi, v2 is 1,
2

therefore, dom 2% (vi, v2) = 1, the number of vertices dominates both vi, v3is 1, therefore,
dom 2% (vi, v3) = 1, similarly it’s easy to find the 2 — cover domination value for the remaining
vertices. Hence, dom 2% (vi, va) = 0, dom 2% (v2, v3) = 1, dom 2% (v2, va) = 1, dom 2% (v3, v4)
=1, Hence CDV,(G) = Td‘"r’l”‘—za(a) = g
2

By above theorem, T ;4,2¢(G) = Yy ev(ldeg(w)C,] +m =2[2C;,]+3 =5 (~inP,, 2
vertices having degree 2 and m = 3)

_Taom2a@ 5 5
Thus,CDVZ (P4_) = —TLCZ = 20, 3
Hence the theorem verified for the graph having degree 2.
Similarly, if deg(v,) = 3 then then number of possibilities to get T y,,,2¢(G) is 3C, +
number of edges, if deg(v;) = 4 then then number of possibilities to get T ;,,,,2a(G) is

4C, + number of edges and hence,

T gom2e(G) = Yy eveldeg(u)C,] + m. (since by definition 2.1.5).

Hence, TdomZ“(G) =du EV(G) [deg(u)C,] + m. Thus CDV,(G) = —Tdomza(G)

TLCZ

Example 2.1.8: L Vi Ve Vs

For graph Gi, dom 2@ (vy, v2) =2, dom 2% (v1, v3) = 1, dom 2% (v1, veé) = 1, dom %% (vi, v7) =

2, dom %% (vi, vs) = 3, dom %% (v2, v4) = 1, dom 2% (va, ve) = 1, dom 2% (va, v7) = 2, dom %

(v2, v8) =2 dom 2% (vs, vs) = 1, dom %% (v3, v7) = 1, dom 2% (v3, vs) = 1, dom %% (va, v6) = 1,

dom 2@ (vs, v7) = 1, dom 2* (ve, vs) = 1, dom 2% (v7, vs) = 2. Hence CDV,(G) = — = 0.82
2

By above theorem,

T gom?e(G) = Tywievic) dom 2a(p;,v;) + m=4 (3C,) + 2 (2C,) + 9 = 23,

(- 4 vertices of degree 3, 2 vertices of degree 2 and dom %% value does not exist for degree <

2).

2a(G) 23

Thus,CDV, (G) = —2em?< @ _ 28 _ ( g)
nCz 8C2
2.2 3 - cover domination value of graphs:

Definition 2.2.1: For any connected graph G, a 3 - Cover Domination value (CDV3) of graphs
is defined as possibility of the number of vertices dominates three vertices simultaneously and
is denoted by dom 3%(G). The total of 3 — cover domination value is said to be total 3 — cover

domination value of a graph and is denoted by T go,n32(G) = X" ;=;  dom®*(v;, v;, vy ). The
j=1k=1
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average of 3 - cover domination value of graph is known as Average 3 - cover domination
. T, 3a(G
value of G and is denoted by CDV;5(G) = Laom3a(@

TLCZ
Example 2.2.2:
\

Vs VZ

Va G, Vs
For Gz, dom 3% (vi, v, v3) = 1, dom 3% (v1, vz, va) = 2, dom 3% (v, v2,vs) =1, dom 3% (vi, v3,
va) =1, dom 3% (v1, v3,vs) =2, dom 3% (vi, va,vs) =1, dom 3% (va, v3,va) =1, dom 3% (v, v3,Vs)

=2, dom 3% (va, va.vs) =1, dom 3% (v3, v4,vs) =2. Hence CDV5(G,) = — = =2 = 1.4

5¢, 10
Remark 2.2.3: dom 3%(G) = 0 when deg(u) < 2,Vu € V(G)

Theorem 2.2.4: For any connected graph G, the total 3 - cover domination value of G is,

D EV((;)[deg(u)Cg] if deg(u) =3

Taoms«(6) = { 0 if deg(u) <2

And the average of 3 - cover domination value of the graph is obtained by

CDV,(G) = —tom?«® nCy

@) {Zu ev(e)ldeg(w)Cs] if if deg(u) > 3
ne 0 if deg(u) <2

Proof: For Graph G, deg(G) < 2, it is obvious that dom 3* = 0. Consider deg(G) = 3. If
any vertex is of degree 3 then there is only one possibility to dominate 3 vertices. ie, if
deg(V(G)) = 3 then dom 3% = 1 = 3C;. Consider a graph with v; € G having degree 4 is
adjacent to v,,v3,V,, Vs then the number of possibilities to dominate 3 vertices is
(3, V3, V), (V2, V3, V5), (U3, Vg, vs) and (v3, vy, vs). Thus, dom 3% = 4 = 4(C;. The total 3 —
cover domination value is obtained by summing up the number of possibilities of every vertex
Yueveldeg(w)Cs]  if deg(u) =3

0 if deg(u) <2

3a(G)

domination value is obtained by CDV5(G) = do:llC
2

of G. Thus, T j,,,32(G) = { . The average of 3 — cover

Example 2.2.5: Consider the following graphs G3 and G4

\Y
1 Va

V1 V 4
Vs
Vz V3

G3 v, Qg Vs
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In G3, dom 3%(vy,v,,v3) = 0, dom 3%(vy,v,,v,) =0, dom 3%(vy,v,,v5) =0
dom 3%(vy,v3,v,) =0 , dom 3%(vy,v3,v5) =0 , dom 3%*(vy,v,,v5) = 0 ,dom 3% (v,, v3,v,) = 1
dom 3%(v,,v3,v5) =1 ,dom 3% (v,,v,,v5) =1 dom 3%(v3,v,,v5) = 1.

Tdnm3“(6) 4 4

Therefore, the 3-cover domination value of Gz is, CDV5(G3) = === 04
2 2

T om3a(@) N 0.4
nCy 5C, 10 '

Using theorem 2.2.4, In G3, T 3,32 (G) = 4C3 = 4 and CDV;3(G3) =

(since dom* = 0 if deg(u) < 2)

In G4, dom 3% (vy,v,,v3) = 1,dom 3%(vy,v,,v,) = 1, dom 3%(vy,v,,v5) = 1
dom 3% (vy,v3,v,) = 1, dom 3%(vy,v3,v5) =1, dom3%(vy,v,,v5) =0, dom 3%(vy,vs3,v,) = 1
dom 3% (v,,v3,v5) =1 ,dom 3% (v,,v,,v5) =0  dom 3%(v3,v,,v5) =0

Therefore, the 3-cover domination value of Gy is,

lan® D _ 7 _ 7 _ 7
nC, 5C, 10 ’

CDV3(G4) =

Using theorem 2.2.4, In G4, T 3,32 (G) = 4C3 + 3.(3C3) = 7 and

T om3a (@) 7 _7_¢7

CDV3(Gy) = nC, 5¢, 10

Comparing Gs and G4, CDV5(G3) < CDV5(G,). Thus, Gy is the preferred graph.
2.3 (n—1) - cover domination value of graphs

Definition 2.3.1: For any connected graph G, a (n — 2) - Cover Domination value (CDV,,_,)
of graphs is defined as possibility of the number of vertices dominates (n — 2) vertices
simultaneously and is denoted by dom ™~2%(G). The total of (n — 2) — cover domination
value is said to be Total (n — 2) — cover domination value of a graph and is denoted by
T yomn-2a(G) = ¥, dom™D%(vy, v,,...,v,_,). The average of (n — 2) - cover domination
value of graph is known as Average (n — 2) - cover domination value of G and is denoted by

T 1 omm-2) a(G)
CDVi—) (6) = —dom =

Definition 2.3.2: For any connected graph G, a (n — 1) - Cover Domination value (CDV,,_;)
of graphs is defined as possibility of the number of vertices dominates n — 1 vertices
simultaneously and is denoted by dom ™*~V%((G). The total of (n — 1) — cover domination
value is said to be fotal (n — 1) — cover domination value of a graph and is denoted by
T yomm-a(G) = X dom™ D% (vy,v,,..., v, ;). The average of (n — 1) - cover domination
value of graph is known as Average (n — 1) - cover domination value of G and is denoted by

T yom®—1) «(G)
CDV(n_l) (G) = %

Remark 2.3.3: dom ®~D%(G) = 0 when deg(u) <n — 2,V u € V(G)
Theorem 2.3.4: For any connected graph G,

Yueveldegw)Crq]  if deg(u) =n-—1

Taomer-a(G) = { 0 if deg(u) <n-—2
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And the average of (n—1) - cover domination value of the graph is obtained by
Yu ev(e)ldeg(w)Cn_q] if if deg(u) =n —1

TlCz

ne 0 if deg(u) <n-—2

T jomn-1a(G)
CDVip-1)(G) = ~dem i =

Proof: For G, vertex’s degree is less than or equal to (n — 2), it is obvious that dom =D«
value is 0. Consider V(G) = n — 1. Then the number of possibilities is one. ie, (n — 1)C—1).
For instance, consider the graph V(G) = {vy, vy, V3, V4, Vs, g}, and v, and v, have degree 5.
The number of possibilities to dominate 5 vertices simultaneously is 6Cs are
(V1, V2, V3, V4, Us), (U1, V2, V3, Vs, V6), (V1, V2, V3, Vs, Ve), (V1, V2, Vs, Vs, Ve), (V1, V3, Vs, Vs, Vg),

-1 _ -1 _
(V3, V3, Uy, Vs, V). Thus dom™ =V (v, vy, v3,v,,v5) = 0, dom D% (v, v,, 13,04, v¢) = 0,
n—-1)a — n—-1)a —
dom( ) (Ull V3, V3, Us, U6) - 07 dom( ) (Ulr VU2, Vs, Vs, U6) - 0:
dom™=Ve(p,, v3,v,, 05, 16) = 1 and dom D% (v, v3, vy, Vs, v6) = 1.

Hence, T ;,,,n-1a(G) = Yy ev(eldeg(w)Crq]  if deg(u) =n—1
Tdom(n—l)a(G) = 2

T, (n-1)a(G) 2 2
— —domMTVer? £ _ 2
Therefore, CDV(,_1)(G) = ne, 6C, 15

Using theorem 2.3.4, T, n-12(G) = Xy evldeg(w)Cy_1] = 5Cs + 5Cs = 2, since
deg(u) < n — 1is 0 and only two vertices having degree 5.

T,  (n-1)a(G) 2 2
- dom "R 7 % _ 2
Therefore, CDV(,_1)(G) = ne, 6C, 15

Corollary 2.3.4.1: For complete graph K,,,

n (n—-1)>2

- if deg(u) = 2
0 ifdeg(u)=1

(1) TdomZa(Kn) = and CDVZ (Kn) =n- 1

n(n-1)(n-2)(n-3) i
> —2)(n—
(i) Taomsa(Kn) = ; if deg@) 23 4 cpv, (k) = 20
dom n . 3(Kn 3
0 if deg(w) < 2
n(n-1)(n-2)(n-3)(n—4) .
>
(i)  Tyomea(Ky) = { 24 ff deg(u) = 4 ond
0 if deg(w) <3
CDV,(K,) = &20008
. (n if deg(u) =n—1 2
(V) Tagnoiel®) ={ 0 Lyt ™ 7T and o) = 5

Proof of (i) By theorem 2.1.7,

Yueveldegw)C,] +m  if deg(u) = 2

T a(G) =
aom?a(6) { 0 if deg(u) =1
n(n-1)

For Ky, Yueveldegw)C,] +m=n[(n-1DC,] +——
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_ n(n—l)(n—z)_l_n(n—l)

1.2 2
= n-1)
_ n(n-1)2
- 2
n(n—l)2
— TdomZ“(G) _ ( 2 ) o
Therefore, CDV,(K,,) = e, = (n(nz_l)) =n-1

Proof of (ii) By theorem 2.2.4, For any connected graph G,

_ (2Zuev(eldeg(w)Cs]  if deg(w) =3
T gom3a(G) = { 0 if deg(u) < 2
For Kp, T gom3e(G) = Yy eveldeg(w)Cs] = n [(n — 1) (5]

_ n(n-1)(n-2)(n-3)
- 1.2.3

nn-1)(n—-2)(n-3)

_ Taom3a(G) ( A )_ (n—-2)(n-3)
Therefore, CDV5(K,) = e (n(nz_l)) = .

degw)C,] ifd >4

0 if deg(w) <3
—1)(n-2)(n-3)(n—4
For Ky, Tagnse(6) = Zuev@lde8G0Cr] = Ty evipl(n — 1) €] =000
nn-1)(n-2)(n-3)(n—4)
Therefore, CDV,(K,,) = Taomte@ _ ( s ) = (=2)@=3)(n—4)
= z

d C,— ifd =n—1
Proof of (iv) we have T, n-1e(G) = {Zu EV(G)(E eg(w)Cn-1] i;j;e;(ggll nn_ 5

For Ky, T 4,02 (G) = Yy ev)l(n — 1) C,—1] = n (since n vertices having degree n — 1)

Tiommn-0a@)  n 2

T CNEE

Therefore, CDV,,_;(K,,) =

Corollary 2.3.4.2: For star graph K ,,_1,

n(n-1)

(1) TdomZ“(Kl,n—l) = { 2 if deg(uw) = 2

and CDV,(Ki-1) = 1
0 ifdeg(u) =1 2(Kin-1)

. (n—=1)C; if deg(u) =3 (n-1)¢
(11) Tdom3“(K1,n—1) == { 0 lf deg(u) S 2 and CDV3(K1,TL—1) = nc, >
(7’1 - 1)C lf deg(u) >4 (n-1)C
(111) Tdom‘m (Kl,n—l) = { 0 * lf deg(u) <3 and CDV4(K1,TI—1) = nc, -

. 1 ifdeg(u)=n—-1 2
(IV) Tdom(n_l)“(Kl,n—l) = { 0 lf deg(u) <n-—1 and CDVn—l(Kl,n—l) = n(n-1)
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Proof of (i) By theorem 2.1.7,

Pygie(6) = {Erer@IABQOC] £ if degl) = 2

0 if deg(u) =1
For Kin_1, Zuev(@ldeg)C] +m=mn-1)CG+(m—1)
_ (n—ll)(zn—z) + (n . 1)

_ (n-1)(n-2)+2(n-1)
2

_ nn-1)
)
2@ (B2Y) .

Therefore, CDV,(Kyp-1) = Tdozlcz = (T
2

Proof of (ii) By theorem 2.2.4, For any connected graph G,

Yuevldeg(w)Cs]  if deg(u) =3
0 if deg(u) < 2

For K1 p—1, T gom3e(G) = Yy evldeg(w)Cs] = (n — 1)G;

T gom3a(G) = {

m3a(G)  (n-1)C3

Therefore, CDV, (Kl,n—l) = o

TlCZ TlCZ
) [deg(w)Cs]  if deg(u) = 4
Proof of (iii) we have T ;,,,22(G) = { uEV(%) * if deg(u) < 3

For Ky 1, T gomea(G) = Xy EV(G)[deg(u)C4] = 2u eV(G)[(n -1 Gl

Therefore, CDV,(Ky 1) = Tgom#a(® _ (-1

nCz nCz

Yuevldegw)Cr_q]  if deg(u) = 4
0 if deg(u) <3

Proof of (iv) we have T, n-1)a(G) = {

For K1 pn—1, T gomn-1a(G) = Xy ev)l(n — 1) Cp—q] = 1 (~ one vertex is of degree n — 1)

T n-1)a(G)
Therefore, CDVy,_1(Kypn_1) = —dom® Ve 1 2

ncC, ncC, - n(n-1)

Corollary 2.3.4.3: For Wheel graph W ,,_1,

(n—-1)(n+8)

] >
(1) TdomZ“(Wl,n—l) = { 2 i deg(u) =2 and CDVZ(Wl,n—1) — nt8
0 ifdeg(u)=1 n
(n-2)(n-3)+6 .
- —_— >
() Tagmee(Wino1) = { (n—1)( ; ) ifdeg@) =3
0 ifdeg(u) <2
(n-2)(n-3)+6
CDV3(W1,n—1) = %
(7’1 - 1)64_ lf deg(u) >4 (n-1)C
(111) Tdom4“(W1,n—1) = { 0 lf deg(u) S 3 and CDV4(W1‘n_1) = TZAL
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. 1 ifdeg(u)=n—-1 2
) Tagmvese () = 1fGer) <23 om0 OOV Won) =

Proof of (i) By theorem 2.1.7,

Yuevldegw)C,] +m  if deg(u) = 2
0 if deg(u) =1

For Win_1, Yuevieldeg)C] +m=m—-1C+ (n—1) (3C) +2(n—1)

T gom2a(G) = {

= 8D 13-+ 2(n— 1)
_ . (n-2)
=(n-1) (%2 +5)

_ (n-1)(n+8)
2
(n-1)(n+8)
Therefore, CDV,(Wy 1) = Tdo:;:(‘;) = ( (n(rf_l)) ) = "T+8
2

Proof of (ii) By theorem 2.2.4, For any connected graph G,

D EV((;)[deg(u)Cg] if deg(u) =3

Taomsa(G) = { 0 if deg(u) <2

For Wi ,_1, T gom3a(G) = Xy EV(G)[deg(u)C3] = (n-1DC+n—-1)(3C)

_ (n—-1)(n-2)(n-3) _ _ _ (n—-2)(n-3) _ _ (n—-2)(n-3)+6
=0 th-D=0n-1) (—6 +1)— (n—1) (—6 )

(n-2)(n-3)+6

Therefore, CDVy(Wy 1) = Tyomaa(@) _ (-D(PZ2E) ((n_z)(n_3)+6)

nc, nc, 3n

Y EV(G)[deg(u)C4] if deg(u) = 4
0 if deg(u) <3

For Win-1,Taomsa(G) = Luevyldegw)Ca] = Zuevipl(n —1) Co] = (n—1) €4 (~only
one vertex of degree (n — 1) and dom*® = 0 for the remaining vertices of degree equal to 3)

Proof of (iii) we have T ,,,2a(G) = {

ma(G)  (n-1)C,

ncCy - nc,

Luev(e)ldeg(w)Cpy]  if degu) =n—1
0 if deg(u) <n—1

Therefore, CDV,(Wy 1) = Ta

Proof of (iv) we have T, m-1a(G) = {

For Wl,n—la Tdom(n—l)a(G) = Eu EV(G)[(n - 1) Cn—l] =1

T, m-1)a(G)
Therefore, CDVy,_y(Wy 1) = —domn—Dar?’ 1 2

nc, nc, - nn-1)

Corollary 2.3.4.4: For Bipartite graph K, ,
n3  if deg(u) =2

(1) Ifn=m, TdomZ“(Kn'm) - { 0 if deg(u) =1 and
n3
CDVy(Knm) = G
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nm(n+m) .

>
fn<morm<n, Tdomza(Kn,m) = { > if deg(u) = 2
0 ifdegu) =1

and

_ nm(n+m)
CDVZ(Kn'm) ) (n+m)C,
) ~ _ {2n.nC; if deg(u) = 3
(11) Ifn=m, Tdom3“(Kn,m) - { 0 if deg(u) <2 and
__ 2n.nC3
CDV3(Kpm) = =y
_ (n.mC; + m.nCs if deg(u) = 3
fn<morm<n, TdomW(Kn.m) - { 0 if deg(u) <2 and
__ nm(Cz+mnCz
CDVg(Kn'm) - (n+m)Cz
_ _ (2n.nC, if deg(w) = 4
(1)) Ifn=m, Tdom"“(Kn,m) = { 0 ifdeg(u) <3 and
__ 2nnC,
CDVy(Knm) = G,
_ (n.mCy +m.nC, if deg(u) = 4
fn<morm<n, Tdomw(Kn,m) = { 0 if deg(u) <3 and

n.mCys+mmncCy
(n+m)C,

CDV,(Kpm) =

Yueveldegw)C,] +m if deg(u) = 2

Proof of (i) By theorem 2.1.7, T 4,20 (G) = { 0 if deg(u) = 1

For K, 1,

Ifn=m, TdomZ“(Kn,m) = Zu EV(G)[deg(u)Cz] +m

= (n+m)(nC,) + nm = 2n.nC, + n?

2n. n (n—-1
= —2( )in2=n

3

3
Therefore, CDVZ(Kn,m) _ Tgom2a@® _ _ n

nc, - (n+m)C,
fn<morm<n, Tdomza(Kn'm) = Yuev(eldeg(u)C] +m

nm(m-1)  mnn-1)

= n.mC, + m.nC, + nm = + +nm
1.2 1.2
_ nmm-D+mnn-1)+2nm _ nmn+m)
- 2 a 2
nm(n+m)
— TdomZ“(G) _ ( 2 )_ nm(n+m)
Therefore, CDVZ(Kn,m) = G = () = 7 ey

Proof of (ii) By theorem 2.2.4, For any connected graph G,

D EV((;)[deg(u)Cg] if deg(u) =3

Taom2«(6) = { 0 if deg(u) <2
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For Ky m, andn =m, T y,32(G) = Xy eve)ldeg(w)C3] = n.mC; + m.nCy

= n.nCz; +n.nC; =2n.nC;, (*~n=m)

Therefore, CDV3(](n‘m) = Taom32(G) _ 2n.nC;

nc, - (n+m)C,
Ifn<morm<n, Tyomzae(Knm) = Tuevic)[degw)Cs]

= n.mCz + m.nCs

3¢(G) _ nmCz+mnCs

T
Therefore, CDV3(Kpm) = do;?cz = T(rmcy)

Proof of (iii) By theorem 2.2.4, For any connected graph G,

_ (Zueveldegw)Cy]  if deg(u) = 4
Td0m40£(G) —_— .
0 if deg(u) <3
For Ky m, T goma(G) = Xy ev(G) [deg(w)Cy] = n.mCy + m.nC,
= n.nC, +n.nCy, = 2n.nC,, (*n=m)

T alG )
o CDVy (K ) = —dom (6) _ 2nnc,

ncC, - (n+m)C,

fn<morm<n, Tdomm(Kn,m) = Yuev(eldeg(u)Cy]

= n.mCy + m.nC,

T jom4a(G) n.mcCs+m.ncC
Therefore, CDV4(Kn,m) = 4 nc, = ((n:-m)Cz)4

The following corollaries are direct by the theorems 2.1.7,2.2.4,2.3.4

Corollary 2.3.4.5: For any regular graph G,

Y nldeg(w)Cl4m

if deg(v;)) =2

CDV,(G) = ne; ,
0 if deg(v;) =1
Y, nldeg()Cs] . N
CDVg(G) = A nc, lf deg(vl) = 3 ,
0 if deg(v;) <2

Y nldeg(w)C,] . N>
CDV,(G) = e, if deg(vy) =4

0 if deg(v;) < 3

Y nldegw)Cnq] N
CDV,,_1(G) = G if deg(v;)) =n—-1

0 if deg(v;) <n—-1

PAGE NO: 1435



Journal of Engineering and Technology Management 73 (2024)

Corollary 2.3.4.6: For any connected acyclic graph Tree T,

Zi:l[deg(vi)cz]-l'm if deg(vl) 2 2

CDV,(G) = ne; ,
0 if deg(v;) =1
CDV5(G) =] nc if deg(v;) =3 ’
0 if deg(v;) <2
CDV,(G) = nc; if deg(vy) = 4 e ,
0 if deg(v;) <3
2:?z1[‘139(171')(311—1] P N
CDV,_,(G) = e, if if deg(v) =n-1
0 if deg(v)) <n-1
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