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Minimum Covering Maximum Reverse Degree
Energy Of Graphs

Madhumitha K. V, Sabitha D’Souza,

Abstract—In this paper, we have introduced minimum cov-
ering maximum reverse degree energy of simple graphs. Few
properties on minimum covering maximum reverse degree
eigenvalues and bounds for minimum covering maximum re-
verse degree energy of a graph are achieved. Further minimum
covering maximum reverse degree energy of some families of
graphs are computed.

Index Terms—Minimum covering maximum reverse degree
matrix, Minimum covering maximum reverse degree eigenval-
ues, Minimum covering maximum reverse degree energy.

I. INTRODUCTION

ET G = (V,E) be a graph with V' = {v1,v2,...,0,}

as its vertex set and E = {ej,es,...,e,} as its
edge set. Let A = a;; be the adjacency matrix of G.
Then |A — M| = 0 is called characteristic equation of G.
A1, A2, ..., Ay of A, are called eigenvalues of G which are
assumed to be in non increasing order. As A is real symmet-
ric matrix, the eigenvalues of G are real with sum equal to
zero. The energy of G is defined to be sum of absolute values

of the eigenvalues of G. i..e E(G) = Y_ |\;|. In theoretical

chemistry, the m-electron energy of ‘a 1conjugated carbon
molecule, computed using Huckle theory, coincides with the
energy as defined above. Hence, results on graph energy
assume special importance in graph theory. Because of the
numerous implications of graph energy, many researchers
have defined multiple energies with regard to a graph. For
more on energy of graphs, one can refer [[1]-[8].

Adiga and Smitha defined Maximum degree matrix M (G)
of a graph G as follows:

Definition L1. [9] Let G be a simple graph with n
vertices {v1,va,...,v,} and d; be the degree of v; for i =
1,2,...,n. Then maximum degree matrix M (G) = (d;;), is
defined as

max{d;,d;},

0, otherwise.

d if v; and v; are adjacent
ij =

A subset C' of V is called a covering set of G, if every edge
of GG is incident to atleast one vertex of C'. Any covering set
with minimum cardinality is called minimum covering set.
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For more on minimum covering energy of graphs, one can
refer [10], [[11].

Definition L2. [/2]] Let C' be the minimum covering set of
a graph G. The minimum covering maximum degree matrix

1, ifi=j,veC
A[M(G)] = aij = { maz{dy,,dy,}, ifvi~v; €E
0, otherwise.

Let A(G) denote the maximum degree among the vertices
of G. The reverse vertex degree of a vertex v; in G is defined
as ¢y, = A(G) —d(v;) + 1, where d(v;) is degree of vertex
V;.

Definition L.3. [|/3|]] Let G be a simple graph with n vertices
and size m. Let c,, be the reverse vertex degree of the

vertex v;. Then maximum reverse degree matrix is defined
as Mg(G) = (r;j), where

max{cy,,cy,;}, if vi and v are adjacent

Tij = .
0, otherwise.

In this paper, we have introduced minimum covering
maximum reverse degree energy of graphs.

Definition 1.4. Let G be a simple graph with n vertices and
size m. Let c,, be the reverse vertex degree of the vertex v;.
Then minimum covering maximum reverse degree matrix is

defined as Ac[Mg(G)] = (ri;), where

max{cy,,cy,; },
Tij = 1, le:jand’UZEC

0, otherwise.

if v; and v; are adjacent

The characteristic polynomial of minimum covering
maximum reverse degree of a graph G is defined by
H{A[MR(G)]} = |M — Ac[Mg(G)]| and minimum cov-
ering maximum reverse degree energy of G is denoted by

n
EA[Mg(G)), is defined as > |\;| where \;s are minimum
covering maximum reverse égéree eigenvalues of G.

This paper is organised as follows. In section 2, the proper-
ties of minimum covering maximum reverse degree energy
of graphs are studied. In section 3, bounds for minimum
covering maximum reverse degree energy of graphs are es-
tablished. In section 4, minimum covering maximum reverse
degree energy of some families of graphs are computed.

Throughout this paper, x; refers to the number of vertices
in the neighbourhood of v; whose reverse vertex degree is
less than ¢, and y; refers to the number of vertices v;(j > )
in the neighbourhood of v; whose reverse vertex degree is
equal to c,,.
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II. PROPERTIES OF MINIMUM COVERING MAXIMUM
REVERSE DEGREE ENERGY OF GRAPHS

Theorem II.1. Let G be a simple graph with n vertices
and m edges. If \1, s, ..., \, represent minimum covering
maximum reverse degree eigenvalues of G, then

1) > xi=|C|
=1

2) YN =(C1 42 Y (i +wi)er,
=1 =1
Proof:

1) Sum of eigenvalues of Ac[Mg(G)] is equal to trace of
Ac[Mr(G)],

n
2) The sum of squares of eigenvalues of Ac[Mg(G)] is
the trace of Ac[M3(G)].

n n o n

. 2

1.€., E )\i = E E Tijquj
=1

i=1 1=1

n
=D i+ Y it
i=1 i£j
n n
=1 =1
|

Theorem IL2. Let G = (V,E) be a graph. Let
(b{AC[MR(G)]; /\} =ap\"+ a1 AP ap A2 4 CL?,/\n_3 +
...+ ay, be the minimum covering maximum reverse degree
characteristic polynomial of graph G. Then,

1) ag = 1.
2) a; = —|C| "
3) az = (1) = 3 (@i + i),
i=1
Proof:
1) From the definition of ¢p{Ac[Mpr(G)], A}, it follows
that ag = 1.

2) Sum of diagonal elements of Ac[Mpg(G)] is equal to
cardinality of the set C.
Hence, (—1)a; = —trace{Ac[Mr(G)]} = —|C|.

3) We have

2. _ Ty Tij
(-DPaz= ) | " Y
—~ _|Tji Tjj
1<i<j<n
= E TiiT55 — E , T§iTij
1<i<j<n 1<i<j<n

. (|c2:|> S el

i=1

III. BOUNDS FOR MINIMUM COVERING MAXIMUM
REVERSE DEGREE ENERGY OF GRAPHS

Theorem III.1. Let G be a graph and C be minimum
covering set of G. Then \/(|C|+ B) < EAc[Mg(G)] <
V(€ + B).

Proof: Taking a; = 1, b; = |);| in Cauchy Schwarz
inequality, we get

() <(5) (&)

(BAC[MR(G)])* <n (ICI +2) (a + yi)Ci) :

i=1
Let .
23 (zi+yi)el, =B
=1
EAc[Mg(G)] < Vn(|C| + B).
Also,

=1

(BAC[MR(G)])* 2 |Cl +2 (zi + yi)e,
i=1
EAcIMR(G)] = V(IC| + B).
|
Theorem IIL.2. Let G be a graph on n vertices. Then

BACIMR(G)] > \/|C|+ B +n(n—1)P%, where P =
Mg (G ® S)|.

Proof: Using arithmetic and geometric mean inequality,

1
I > N
T o= (T

i#] i#]

|

T~
=

>

T

£)

z
~

S

£}
=

where P = |Ac[Mg(G)]|.

Z XA = n(n —1)P7.
i#£j

Now,

(EAC[MRp(G)))? = (Zw)
=1

n

(BACIMR(G))? =D Il + > Al

i=1 i#]

EAGIMR(G)] > /IC| + 8+ n(n — 1)P%.
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Theorem IIL.3. Let \y > Ay > ... > )\, represent minimum
covering maximum reverse degree eigenvalues of G. Then

EAc[Mr(G)] < [+ /(n = D(ICT+ B — [A\]?).
Proof: Applying Cauchy-Schwartz inequality for n — 1

() < (&) (&)

(BACIMR(G)] = [M])* < (n = D(IC] + B = M)
(BAcIMR(G)] = [Mil) < V/(n = 1)(IC] + B — [\ )
EAc[MR(G)] < [\l + V(n = D(IC]+ 8 = [M]?).

|
Theorem IIL4. Let G = (V,E) be a graph and p(G) =

max |Ai| be the minimum covering maximum reverse degree
1<i<

spectral radius of G. Then

VEEE < @) < ieT+ 3.

Proof: Consider,
p*(G) = max {|\i[}

1<i<n

<3
j=1

=|Cl+ 2Z(xZ + yz)ci

i=1
p(G) < VIC|+ B,
where 8 = 2 i (@; + yi)ci
Next, =
np?(G) > nax {1l

>[Cl+6

@) 2 X2
VR < 6y < VITHB.

IV. MINIMUM COVERING MAXIMUM REVERSE DEGREE
ENERGY OF SOME FAMILIES OF GRAPHS

Theorem IV.1. Minimum covering maximum reverse degree
energy of K, is given by,

EAc[MR(K,)] = +/(n —1)2 4+ 4(n — 1).
Proof: Let K,, be complete graph of order n and C' =
{1,2,...,n — 1}. Then,
Jn— I
Ac[Mp(K,)] = | 7t e
I1xn—1 1

where J is matrix of all 1’s, is the minimum covering
maximum reverse degree matrix of K,. The result is proved
by showing Ac[Mp(K,)|Z = AZ for certain vector Z
and by making use of fact that the geometric multiplicity
and algebraic multiplicity of each eigenvalue A is same, as
Ac[Mg(K,)] is real and symmetric.

Let Z = )}S be an eigenvector of order n partitioned
conformally with Ac[Mpg(K,)].
Consider,

actna] -3 ] = VA o

Case 1. Let X = X; =€ —¢,7=2,3,...,n—1 and
Y = 0y. Using equation (1), [J — M]X; + J(0) = —AXj,
then A = 0 is the eigenvalue with multiplicity of at least
n — 2 since there are n — 2 independent vectors of the form
X;.

Case 2. Let X =1, 7and Y = (\ —
A is any root of the equation,

(n —1)) 11, where

M—mn-DA—(n—-1)=0.

From equation (1),

(Dixn-1)ln—1) =AM (A= (n—1))1;
—(n-DL -A(A-(m-1)1,
={(n—1) =X+ Xn—-1)},
={X-An—-1)—(n—1)},

So,
)\:(n—l)+\/(n—1)2+4(n—1)
2
and
)\:(n—l)—\/(n—l)2+4(n—1)

2

are the eigenvalues with multiplicity of at least one.
The spectrum of Ac[Mg(K,)] is given by,

0 M X
n—-2 1 1)’

where \; — (=D (n

n— n— n—
Ay = (n—1)—/( 1)2+4( D)

Therefore,

1)244(n—1)

EAcIMp(K,)] = /(n— 12 + 4(n — 1).

Theorem IV.2. Minimum covering maximum reverse de-
gree energy of complete bipartite graph is given by,
EAc[Mp(Kmn)) = (m—1)+ /1+4mn(n —m + 1)2.

Proof: Let K, ,, be complete bipartite graph of order

m +n with m < n, then C = {1,2,...,m}. Then,
. I (n—m+1)mxn
AC [MR(Km’n)] a (n —m+ 1)ﬂ,><m, 0n ’

m—+n
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is the minimum covering maximum reverse degree matrix of
K, - The result is proved by showing Ac[Mg(Km.n)]Z =
AZ for certain vector Z and by making use of fact that
the geometric multiplicity and algebraic multiplicity of each
eigenvalue X is same, as Ac[Mg (K, )] is real and sym-
metric.

Let Z = )}f

conformally with Ac[Mg(Km.n)]-
Consider,

be an eigenvector of order m-+n partitioned

I-AD)X+(n-m+1)Y

[Ac[MR(Km,n] = M| {ﬂ = {( (n—m+1)X — ALY

m+EL2)

Case 1. Let X = X; = ¢ —¢j, j = 2,3,...,m and
Y = 0,,. Using equation (2), [1 = A\IX; + (n —m+1)0,, =
(1—-X)Xj, then A =1 is the eigenvalue with multiplicity of
at least m — 1 since there are m — 1 independent vectors of
the form X;.

Case 2. Let X =0,, and Y =Y}, j = 2,3,...,n. Using
equation , —AIY;, then A = 0 is the eigenvalue with
multiplicity of at least n—1 since there are n—1 independent
vectors of the form Y.

Case 3. Let X =1,, and Y = Wlm where ) is
any root of the equation,

M =X —mn(n—-m+1)*=0.

From equation (2),

(1= A + (n—erl)mX,LWln
- 1
~{a-n o mp I
B AzfAfmn(nfm+1)2l
= \ m-
So,
N 1+ /1 +4mn(n —m+ 1)2 and

2
) = 1—+/1+4mn(n —m+ 1)2

with multiplicity of at |2east one.
Thus, the spectrum of Ac[Mpg(K,, )] is given by,

1 0 A1 Ao
m—1 n—1 1 1)’

14 /1+4mn(n —m +1)2

are the eigenvalues

where \; = 5 ,
N 1—/1+4mn(n —m+ 1)2
2 = .
2
Therefore,

EAGIMRr(Kmn)] = (m—1) + /1 +4mn(n —m + 1)2.
|

Corollary IV.3. Minimum covering maximum reverse degree
energy of star graph Ky 1 is
E,Mp(Ki,-1)=+v1+4(n—1)3

Proof:

Let K;,—1 be star graph, then the minimum covering
set C' consists of the non-pendant vertex. Then, substituting
m =1 and n =n — 1 in theorem (IV.2), we get

E,Mp(Ki 1) =/1+4(n—1)3

Theorem IV.d4. Minimum covering maximum reverse de-
gree energy of cocktail party graph K, .o is given by
EAcMRp(Kpux2) = (2n —3) + /(3 —2n)2 — 16(1 — n).

Proof: Let K, «2 be cocktail party graph of order 2n
andlet C ={1,2,...,n—1,n+1,n+2,...,2n—1}. Then,

111 1101 1 11
111 1110 1 11
111 1111 0 1
111 --1111 1 01
111--1011 1 10
o Mp(Knx2) 011 -~ 1111 1 11
101 ---1111 1 11
110 --1111 1 11
11101111 - 11
111--10111 -~ 10

= 4 2n

|EAcMp(K,x2) — M| is given by,

I=x 1 1 - 1 1 0 1 1 - 1 1
1 1-A 1 .- 1 1 1 0 1 - 1 1
1 1 1-Xx- 1 1 1 1 0 1
1 1 1 --1-=x1 1 1 1 0 1
11 1 1 -2 1 1 1 1 0

3)
0o 1 1 1 11-x 1 1 11
1 0 1 1 1 1 1-x 1 11
1 1 0 1 1 1 1 1—=XA-- 1 1
1 1 0 1 1 1 1 - 1-x1
11 1 10 1 1 1 1 —x
2n

Step 1: On replacing R; by R, — R; + 1, for i =
,2,....n — 1,n+ 1,...,2n — 1 and replacing C; by
Ci+Ci1+---+Co+Cy, fori =n,n—1,...,2,1and C; by
Cij+Cj_1+---+Co+Cy, for j = 2n,2n—1,...,n+2,n+1
in equation (3) a new determinant say det(D) is obtained.

Step 3: On multiplying and dividing
Cnt1,Crio,y ..., Copq by N and replacing
Crnt1 — Cpnp1—C1,Cpyo — Crya—Ca,...,Copg —

Con—1 — Cp—1 in det(D) we get a new determinant say,
det(E).
Step 4: On expanding det(E) along the rows from R; to
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R,,_» it reduces to,

- 1 0 - 0 0
n—1(n—-1)—X A-1 c(n=1)(A=1) n-1

0 0 X241 0 0

-1 0 0 A2 +1 1
(n—1) (n—-1) A—1 c(n=1A=-1)(n—-1)—A o

)
Step 5: Then expanding equation (4) along rows and on
simplifying, we get
{ACMR(Kpx2)} = M1=X)""2(A=1)(A\2+(3—2n)\+
4(1 —n))=0.
The spectrum of Ac Mg (K, x2) is given by,

0 1 -1 A1 A
1 n—-1 n—2 1 1)’

—(3=2n)++/(-2n)2-16(1 —n)

where \; = 5 s
\ —(3=2n)—/(3-2n)2 —16(1 —n)
2 = .
2
Therefore,

EAcMp(Kpx2) = (2n—3) ++/(3 —2n)2 — 16(1 — n).
| ]

Theorem IV.5. Minimum covering maximum reverse degree
energy of crown graph (S9) is EAcMg(S2) = %(n -
1)+ 15800 —1) + /T +4(n— 1)2.

Proof: Let S° be crown graph of order 2n and let C' =
{1,2,...,n}. Then,

AC[MR(S?L)} = |:(J in[)n (J OnI>n o )

is the minimum covering maximum reverse degree matrix of
SY. The result is proved by showing Ac[Mg(S2)|Z = \Z
for certain vector Z and by making use of fact that the
geometric multiplicity and algebraic multiplicity of each
eigenvalue ) is same, as Ac[Mp(S2)] is real and symmetric.

Let Z = [);

conformally with Ac[Mg(S2)].
Consider,

be an eigenvector of order 2n partitioned

(I =ADX + (J = 1)Y]

acba(st) - [F] = | TN

(O]

Case 1. Let X = X; = e —¢j, j = 2,3,...,n and
Y = (1 - A\)Xj, where X is any root of the equation,

AX_A—1=0.

Using equation (3)),

(J—DX; — M(1-N)X;
= —X; - A1-)NX;
=\ =-2-1X;.

1-5

So, A = 155 and A = 15

multiplicity of at least n — 1.

are the eigenvalues with

Case 2. Let X =1, and Y = ("_/\1)2

root of the equation,

1,,, where A is any

M-_A—(mn-1)2=0.
Using equation (9),

(1= N+ (- 1), 2=

14+ +/14+4(n—1)2
So, A = i +2 (n—1) and
N 1—/1+4(n—1)2

2
plicity of at least 1.
Thus, the spectrum is given by,

1+2\/5 1—2\/5 )\1 )\2
n—1 n—1 1 1

are the eigenvalues with multi-

where
14+ +/1+4(n—1)2
)\1: )
2
1—+/14+4(n—1)>2
Aoy = 5 .

Therefore, EAc Mg(S%) = 1JFT\/g(n 1)+ 172‘/5 (n—1)+

V1+4(n—1)>2 [
Theorem IV.6. A double star is denoted by S(I,m). Let
V = {u;,vili =0,1,...,1,7 = 0,1,...,m} be the vertex
set of the double star S(I, m) with uy and vy as its centers.
Then, characteristic polynomial of S(I,m) is given by,
H{Mp(S(I,m) & S)} = (—N)Fm2(\* — 203 + A2(1 —
t2 —m+2m? —m? — [+ 4lm — 3lm? + 21> = 31>m — I3) +
A(m—2m2+m3 +1—4lm+3lm? =212+ 31°m+13) +1m —
4lm? + 6lm> — 4lm* +Im® — 412m + 121°m? — 121°>m> +
412m* + 61°m — 1213m? + 613m3 — 41*m + 41*m? + Pm.

Proof: Let S(I,m) be double star graph, then C' =
{ug, vo}. Then,

Jo Bo s (14+m)

AcMg(S(l,m)) = { O14m)

BT :|
I+m+2

(I+m)x2
is the minimum covering maximum reverse degree matrix of
S(l,m).

(J = A)2Bax (14m)

[Ac MR (S(l,m)) — M| = ©)

B(7£+m,)x2_>‘](l+m) Imat2
where, B is given by
(l—&-m—l)J]Xz Orxm
Orxi (I+m—1)Jrxm 2 (14m)

On applying row operation R;, — R; — R;11, 1 <1 <
l—1,1<j<m-—1 and column operations C; — C; +
Cici+...+C1,1<i<1,1<j<m,in equation (I2) we
get
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11— t I(l+m—1) 0

(7)\)l+m72 t 1—A 0 m(l+m—1)
l+m—1 0 - 0
0 l+m-—1 0 —A

N
where, ¢ = max{Cl,, Cy, }
On further simplifying in equation (I4), we get
H{Mp(S(I,m) ®S)} = (=N)Fm=2(A\* — 203 + A2 (1 —
t2 —m+2m? —m? — [+ 4lm — 3lm? + 212 = 31°m — I3) +
A(m —2m? +m3 +1—4lm+3Im? — 212 + 32m+13) +Im —
4Im? + 6Im3 — 4lm* + Im® — 41°m + 121°m? — 121°m3 +
42m* + 613m — 1213m? + 613m3 — 4l*m + 41*m? + IPm.
|

Theorem IV.7. Let B3 be triangular book graph and let
C = {v1,v2}, where vivy is the base of n triangles, then

EAcMg(B3) = 1+ 2n3.

Proof: Let
, 01 nJix2 O1x(n-1)
AcMp(B2) = nJax1 J2 NJ2x (n—1)
O(n — 1) x 1 nJ(n,l)Xg 0p—1 nt2

be the minimum covering maximum reverse degree matrix
of B3. The result is proved by showing Ac[Mg(B3)|W =
AZ for certain vector W and by making use of fact that
the geometric multiplicity and algebraic multiplicity of each
eigenvalue \ is same, as Ac[Mz(B3)] is real and symmetric.

LetW = |Y
Z

conformally with Ac[Mz(B2)]. Consider,

be an eigenvector of order n+2 partitioned

X “MX +nJY +0Z
[AcMg(B3) = M | Y | = |nJX + (J = AD)Y + (n])Z
z 0X + (nJ)Y — A\ Z

(®)
Case 1. Let X = X, =1,2,...,n, Y =02 and Z =
0n—1. Using equation (8), [-AI]X; 4 [n.J]02, then A = 0 is
an eigenvalue with multiplicity of at least n.
Case 2. Let X =0y and Y = 15 and Z = 232
is any root of the equation

where \

A2 23 —2n3 =0.

From equation (),

A—2
()Y = AIZ = nJly — \[°—
n
A—2
_{2?1—)\ 5 }]-nl
n
_)\2—2)\—2713

n2

So, A =1++vV1+2n3 and A = 1 — V1 + 2n3 are the
eigenvalues with multiplicity of at least one.
Thus, spectrum of AcMgB3 is 0 )\11 )\12

M =1+V14+2n3 Ag=1++V1+2n3.

Therefore,

) , where

EAcMp(B2) = /1 + 2n3.

Theorem IV.8. Let Amal(k, K,) be the k times amalga-
mation of complete graph K,. If |C| = (n—1)(k—1) + 1,
then ¢, { Ac Mr(Amal(k, K,)} = (1 — X — C)*("=3){\2 ¢
ABC—1-Cn)—C?n+20% =1 N34 \2(Cn+2-3C) +
A3C—1-2C?—-C?*k+C?*n—Cn+C?%kn) —C?*k—C?*n+
2C% + C3kn}.

Proof: Let
AcMpg(Amal(k, K,,))

A Cixn—1 CJixn-1 CJixn—1]
CJixn—1 B, Op—1 Op—1

= CJan—l On—l Bn—l On—l
CJixn—1 Op—1 Op—1 B, .
L dpp1

)

be the minimum covering maximum reverse degree matrix
of Amal(k, K,,), where C = (n—1)(k—1)+ 1 and

0o C C Cc C
c 1 C Cc C
cC C 1 Cc C
B =
cC C C 1 C
c ¢c c --- C 1
L dn—1
|[Ac Mr(Amal(k, K,)) — M| =
1—-A CJixn—1 CJixn-1 CJixn—1
CJixn-1 Bn-1—Al On—1 On—1
CJixn—-1 On—1 Bno1— Al On—1
CJixn—-1 On—1 On—1 Bn_1— I
[

On replacing R; by R; —Riy1 fori = 2,...,k+1 and replacing
C; by Ci+Ci1+---+Co forz':k—|—1,k,.‘.,3,2 in , a
new determinant say det(D) is obtained.

1= CkJ
det(D) = |(B=A)n0|* "V ' 57 57 ”‘n (1)
Consider,
-2 C C C
cC 1-Xx C C
(B=ADu=|. . . (12)
c ¢ c 1A

n—1
On replacing R; by R; — R;41 for i =2,...,n — 1 and replacing
C; by Ci+Cii+---+Co+C4 fori=2,...,n—11in ,
we have
{A=2A=O)" (N +ABC—-1-Cn)—C*n+2C*)}F" (13)
Next,

1-\ Ck Ck Ck
c -\ C c
1-x CkJ| | ¢ ¢ 1-x c
CJ B-X| ~
c ¢ c 1-A

14)
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On replacing R; by R; — Ri+1 for ¢ = 2,...,n and replacing
Ciby Ci+Cici+---+Ca, i =2,...,n in (T4), we have

{1=X=C)" 1N =X (Cn+2-30C) - A3C — 1 —2C?
—C’k + C®n — On + C’kn) + C*k + C°n — 2C* — C%kn}.

(15)
Substituting  (I3) and (I5) in (II), we obtain
dp{AcMr(Amal(k, K,)} = (1 — X — O3\ 4

ABC —1—Cn) —C?*n42CH) X+ X2(Cn+2-30) +
A(BC —1-2C? — C?k + C?n — Cn 4+ C?%kn) — C%*k — C*n +
20% 4+ C3kn}. |

V. CONCLUSION

Graph energies found unexpected applications in such
areas of science and engineering as crystallography, air trans-
portation, comparison of protein sequences, construction of
spacecrafts, etc. In this paper, we have introduced minimum
covering maximum reverse degree energy and obtained some
bounds for minimum covering maximum reverse degree
energy graphs. Also, a generalized expression for minimum
covering maximum reverse degree energy of complete graph,
star, cocktail party graph, crown graph, complete bipartite
graph, double star graph, triangular book graph and amalga-
mation of complete graph are also computed.
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