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MINIMUM DOMINATING RANDIC ENERGY OF A GRAPH

P. S. K. Reddy, K. N. Prakasha, V. M. Siddalingaswamy

In this paper, we introduce the minimum dominating Randic energy of a graph and computed the minimum
dominating Randic energy of graph. Also, obtained upper and lower bounds for the minimum dominating
Randic energy of a graph.
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1. Introduction

Let G be a simple, finite, undirected graph, The energy F(G) is defined as the sum of
the absolute values of the eigenvalues of its adjacency matrix. For more details on energy of
graphs (see [5, 6]).

The Randic matrix R(G) = (R;j)nxn is given by Bozkurt et al. [1-3].

1 .
R — aid lfUiN’Uj,
ij = .
0, otherwise.

We can see lower and upper bounds on Randic energy in [1, 2, 4]. Some sharp upper
bounds for Randic energy of graphs were obtain in [3].

2. The Minimum Dominating Randic Energy of Graph

Let G be a simple graph of order n with vertex set V = {vy,vs,vs,...,v,} and edge
set E. A subset D of V = V(G) is called a dominating set if every vertex in V' — D adjacent
to a vertex of D. Minimum dominating set is called a dominating set of minimum power.
Let D be a minimum dominating set of a graph G. The minimum dominating Randic matrix
RP(G) = (Rg)nm is given by

1 .
e if v; ~ vy,
Rgz 1, ifi=jand v; € D,
0, otherwise.

The characteristic polynomial of RP(G) is denoted by ¢R(G,\) = det(A\] — RP(QG)).

Since the minimum dominating Randic Matrix is real and symmetric, its eigenvalues are
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real numbers and we label them in non-increasing order A\; > Ao > ... \,;. The minimum
dominating Randic Energy is given by

n

REp(G) =) |Al. (1)

=1

DEFINITION 2.1. The spectrum of a graph G is the list of distinct eigenvalues Ay > Ao >

-+« > A, with their multiplicities mq, mo, ..., m,, and we write it as
Al A2 oA
S G) = .
pec( ) <m1 mo ... My

This paper is organized as follows. In the Section 3, we get some basic properties of
minimum dominating Randic energy of a graph. In the Section 4, minimum dominating Randic
energy of some standard graphs are obtained.

3. Some Basic Properties of Minimum Dominating
Randic Energy of a Graph

Let us consider

1
P:Zdidj'
1<J

Where d;d; is the product of degrees of two vertices which are adjacent.

Proposition 3.1. The first three coefficients of gbg(G, A) are given as follows:

(i) ap =1,

(i) a1 = —|D|

(lll) as = |D|02 — P.

< (i) From the definition ®2(G, \) = det[]A\] — RP(G)], we get ag = 1.

(i) The sum of determinants of all 1 x 1 principal submatrices of R”(G) is equal to the
trace of RP(Q).

= a; = (—1)! trace of [RP(GQ)] = —|D|.
(iii)
Qi Qs
(~D?ar= > | " U= > e ajiay
1<i<j<n 70 T ki<
= Z QiiQjj — Z ;i = ’D‘CQ —P. >
1<i<j<n 1<i<j<n

Proposition 3.2. If \j, Ao, ..., A\, are the minimum dominating Randic eigenvalues of

RP(Q), then

n
> A% =|D| +2P.
=1

<1 We know that

n

D N=DD ajai=2) (ai)’ +) (ai)? =2 (a;)* +|D| = |D| +2P. >
=1

i=1 j=1 i<j i=1 i<j
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Theorem 3.1. Let G be a graph with n vertices and then
REP(G) < v/n(|D| +2[P]),
where
P=
> id d
1<J

for which d;d; is the product of degrees of two vertices which are adjacent.
< Let A, Ao, ..., A\, be the eigenvalues of R”(G). Now by Cauchy-Schwartz inequality

we have
i=1 =1 =1

() <))

[REP)2 < n(|D| + 2P),
[REP] < \/n(ID| + 2P),

Let a; = 1, bl :| )\z | Then

which is upper bound. >
Theorem 3.2. Let G be a graph with n vertices. If R = det RP(G), then

REP(G) > \/(ID| +2P) + n(n— 1)RA.

<1 By definition,

n 2 n n n
<RED<G>>2=(Z|Ai|) S S (zw){uium.
i=1 i=1 j=1 i=1

i#]

Using arithmetic mean and geometric mean inequality, we have

1
n(n—1)
§ (XA 1= [ TT 1A |

z;éj i#£]

Therefore,

1
n(n—1)

[REP(G)]? > ZM (=1 | TT I 1A |
i

1
ZIA 2 +n(n—1) (H i [ 1) o

WV

= Z|)\ > +n(n —1)R %: |D|+2P)+n(n—1)R
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Thus,

REP(G) > \/(1D| +2P) + n(n — )R3. >

4. Minimum Dominating Randic Energy of Some Standard Graphs

Theorem 4.1. The minimum dominating Randic energy of a complete graph K, is
RED(Kn) — 3n—5

n—1"°

< Let K, be the complete graph with vertex set V' = {v1,v9,...,v,}. The minimum
dominating set = D = {v;}. The minimum dominating Randic matrix is

-1 L 1 11 -
n—1 n—1 n—1 n—1
1y L 11
n—1 n—1 n—1 n—1
S B 11
n—1 n—1 n—1 n—1
RD(Kn) - . . .
11 19 L
n—1 n—1 n—1 n—1
1 1 1 1
Ln—1 n—1 n—1 n—1 -

Characteristic equation is

1 \" %/, 2n-3_ n-3
(“m) (A‘n_l“nq)

|
o

and the spectrum is

(2n—3)+v4n—=3 (2n—3)—/4n—3 -1
Specg (Kn) = ( 2(”1—1) 2(n1—1) n—12 )
n —

Therefore, REP(K,) = 32=2. >

n
n—1

Theorem 4.2. The minimum dominating Randic energy of star graph Ky ,_1 is
REP (K, 1) =5

< Let Ky -1 be the star graph with vertex set V' = {vy,v2,...,v,}. Here vy be the center.
The minimum dominating set = D = {vg}. The minimum dominating Randic matrix is

B 1 1 1 1 7
1 vVn—1 +vn—-1 """ +/n—-1 +/n—1
1 0 0o . 0 0
n—1
0 0o . 0 0

RD(KLn—l) = ) :

1 0 0 0 0
n—1
1 0 0 0 0

| Vn—1 i

Characteristic equation is
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1+V5 0 1-vV5
2

spectrum is Specg (K1p-1) = ( : 5 i > . Therefore, RED(KLn_l) =5 >
n—

Teopema 4.3. The minimum dominating Randic energy of Crown graph S9 is

(4n —7) 4+ V4n? —8n +5

D/ g0y _

< Let SY be a crown graph of order 2n with vertex set {u1,us,. .., un,v1,v2,...,v,} and
minimum dominating set = D = {u1,v; }. The minimum dominating Randic matrix is

o 1 1 1 A
1 O 0 P 0 0 m m m
1 1 1
O 0 P 0 m 0 m m
1 1 1
0 O 0 P 0 m m 0 m
1 1 1
RP (S0 — 0O 0 0 0 = pres s L
(Sn) = 0o L _1 1 1 0 0
n—1 n—1 n—1
1 1 1
P E VN P AL 0 0
1 1 1
=1 -1 U = 0 0 0
1 1 1
s W W s 0 0 |

Characteristic equation is

1 \"? 1 \"? 1 Mm—3. n-—3
A A\ — A2 — A—1]) (N = A =
( +n—1> < n—1> < n—1 )( n—1 +n—1> 0

spectrum is

(2n=3)+vV4n—=3 14vVanZ—8n+5 (2n—3)—v4n—3 1 —1  1-V4n®—8n+5
Speck (8Y) = 2(n—1) 2(n—1) 2(n—1) n—1 - 2(n—1) .
n 1 1 1 n—2 n—2 1

Therefore, REP(S9) = (4"*7)+7\L/W. >

Theorem 4.4. The minimum dominating Randic energy of complete bipartite graph
K, nof order 2n with vertex set {ui,us,...,Up,v1,V2,...,0n} IS

20v/n —1
REP(K,,) = % +2.

< Let K,, be the complete bipartite graph of order 2n with vertex set
{uy,ug, ..., up,v1,v2,...,0,}. The minimum dominating set = D = {uy,v;}. The minimum
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dominating Randic matrix is

(1 0 0 0 11117

0 0 0 0 i1 11

0 0 0 0 i1 11

0 0 0 0 i1 11
RP(Kppn)=|: @ @ R

1 1 1 1

1 1 1 1

1111 00 0 0

1 1 1 1

1111 00 0 0

1 1 1 1

o om o om 0 0 0 0

Characteristic equation is

A2n—4 (A2—"—_1> [)\2—2)\+ ”_1] —0.
n n

Hence, spectrum is Speck (K,,) = <1+\/: Vol \/: 0 Jn >
1 1

1 2n —4 1

Therefore, REP (K, ) = 2—V\7_n—1 +92. >

DEFINITION 4.1. The friendship graph, denoted by Fg(n), is the graph obtained by taking
n copies of the cycle graph C3 with a vertex in common. V(F,) = 2n + 1.

Teopema 4.5. The minimum dominating Randic energy of Friendship graph F? is
REp(F3) =n+1.

< Let Fén) be the friendship graph with 2n + 1 vertices. Here v; be the center. The
minimum dominating set = D = {v;}. The minimum dominating Randic matrix is

-y 1 1 1 1 1 -
2Vn 2/n 2v/n 2yn NN
1 1
2= 0 3 0 0 0 0
1 1
= b 0 0 0 0 0
1 1
I o o o0 1 0 0
(Fy) = = 00 3 0 0 0
1 1
2= 0 0 0 0 0 1
1 1
5= 0 0 0 0 Lo |

Characteristic equation is
1 n 1 n—1 3
Al A+ = A— = A——]=0.
(2) (0-z) (-2) =

3
spech (1) = ( 7

Therefore, REP(F2) =n + 1. >

Hence, spectrum is
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Teopema 4.6. The minimum dominating Randic energy of Cocktail party graph K, s is

4n — 6
n—1"

REP(K,y2) =

<1 Let K,x2 be a Cocktail party graph of order 2n with vertex set

{u1,ug,...,un,v1,v9,...,0,}. The minimum dominating set = D = {uy,v;}. The minimum
dominating minimum dominating Randic matrix is

B 1 1 1 1 0 1 1 1 7]
2n—2 2n—2 2n—2 " 2n—2 2n—2 2n—2
1 0 1 1 1 0 1 1
2n—2 2n—2 2n—2 " 2n—2 2n—2 2n—2
1 1 0 1 1 1 0 1
2n—2 2n-—2 2n—2 " 2n—2 2n-—2 2n—2
1 1 1 0 1 1 1 0
2n—2 2n—2 2n—2 Tt 2n—2 2n—2 2n—2
RD(Knx2) = :
0 1 1 1 1 1 1 1
2n—2 2n—2 2n—2 " 2n—2 2n—2 2n—2
1 0 1 1 1 0 1 1
2n—2 2n—2 2n—2 7 2n-2 2n—2 2n-—2
1 1 0 1 1 1 0 1
2n—2 2n-—2 2n—2 " 2n—2 2n-—2 2n—2
1 1 1 0 1 1 1 0

2n—2 2n—2 2n—2 2n—2 2n—2 2n—2

Characteristic equation is

1 \"?2 n—3. n—3
A A4 —— —1) [\ - = 0.
( +n_1> (A ){)\ n_1A+n_1 0

Hence, spectrum is

2n—3++4n—3 1 2n—3—/4n—3 0 -1
Speci (Fnx2) = R nol no2

Therefore, REP (K, x3) = =8, >

n—1"
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MUHUMAJIBHAA JOMUHUPYIOIITAA SHEPTUA PAHINYA TPADA

Cusa Kora Penyu I1., TIpakama K. H., Cugnanunracsamu B. M.

B pmammoit paGore MBI BBeM MOHSATHE W BBIYUC/IAIN MUHUMAJIHHYO JOMUHUPYIONIYIO SHEpruio Panmmaa
rpada. Kpome toro, 6bim HalifieHbl BEpXHSS W HUXKHSS TPAHUILI JJIsi MUHUMAJIHHOW JTOMUHUDYIOIIEH
sueprum Pammmaa.

KuarodyeBrble cjioBa: MUHUMAIBHBIN JOMUHUPYIOMHH HAO0D, MUHIMAIbHBIE JOMUHUPYIOIITE COOCTBEHHbBIE
3HaveHus Panamya, MUHUMAaJIbHAS JOMUHUPYIOasd SHeprusa Panmguya.



