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MAXIMUM REVERSE DEGREE ENERGY OF SUBGRAPH
COMPLEMENT OF GRAPHS

MADHUMITHA K. V. !, SABITHA D’SOUZA2, AND SWATI NAYAK3:*

ABSTRACT. The subgraph complement of a graph G with respect to a set
S is the graph obtained from G by removing the edges of induced subgraph
(S) and adding edges which are not in (S) of G. In this paper we introduce
the concept of maximum reverse degree energy of connected subgraph com-
plements of a graph. Few properties on maximum reverse degree eigenvalues
and bounds for maximum reverse degree energy of connected subgraph com-
plement of a graph are achieved. Further maximum reverse degree energy of
connected subgraph complement of some families of graphs are computed.

1. Introduction

Let G = (V,E) be a graph with V' = {vy,vs,...,v,} as its vertex set and
E = {ei,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, Aa,..., A, of A, are
called eigenvalues of G which are assumed to be in non increasing order. As A is
real symmetric matrix, the eigenvalues of G are real with sum equal to zero. The
energy of GG is defined to be sum of absolute values of the eigenvalues of G. i.,e

n

E(G) = ;‘)‘i|~

Fedor V. Fomin et al.[2] introduced subgraph complements of a graph. Let
G = (V, E) be a graph and S C V. The subgraph complement of a graph G with
respect to S, denoted by G @ S, is a graph (V, E), where for any two vertices u,
v €V, uv € Fg if and only if one of the following conditions hold good :

(1) u¢ Sorvé¢ Sanduv € E.
(2) u,ve Sanduv ¢ E.

Definition 1.1. Let G @ S be subgraph complement of a graph G with respect
to S. The subgraph complement adjacency matrix of G @ S is an n X n matrix
defined by A,(G & S) = (a;j), where

1, if v; and v; are adjacent with ¢ # j
a;; =11, fi=jandv; €8
0, otherwise.
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Definition 1.2. [3] Let G be a simple graph with n vertices {vy, vo, ..., v,} and d;
be the degree of v; for ¢ = 1,2, ..., n. Then maximum degree matrix M (G) = (d;;),
is defined as

& = max{d;,d;}, if v; and v; are adjacent
* 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 ¢,, = A(G) — d(v;) + 1, where d(v;)
is degree of vertex v;.

Definition 1.3. [5] Let G be a simple graph with n vertices and size m. Let
¢y; be the reverse vertex degree of the vertex v;. Then maximum reverse degree
matrix is defined as,

Mg (G) = (ri;), where

{max{cvi,cm}, if v; and v; are adjacent
Tiy = ’

0, otherwise.

For more information on energy and subgraph complement of graphs, refer[1,
4,6, 7, 8, 10].

In this paper, we have introduced maximum reverse degree energy of subgraph
complement of graphs which is defined as follows:

Definition 1.4. Let G & S be a connected subgraph complement of a graph G
with respect to S. Then maximum reverse degree subgraph complement matrix
of the graph G & S is n x n matrix defined by Mr(G @ S) = (r;;), where

1, ifi=j0€S
rij = § max{cy,,cy; }, ifv; ~v; € E(G®S)
0, otherwise.

The characteristic polynomial of maximum reverse degree subgraph complement
of a graph G is defined by ¢,{Mg(G @& S)} = |\ — Mr(G & S)| and maximum
reverse degree subgraph complement energy of G @® S is denoted by EMr(G & 5),

n

is defined as Y |\;| where A/s are maximum reverse degree subgraph complement

=1
eigenvalues ozf Ga S.

Throughout this paper, x; refers to the number of vertices in the neighbourhood
of v; whose reverse vertex degree is less then c¢,, and y; refers to the number of
vertices v;(j > 4) in the neighbourhood of v; whose reverse vertex degree is equal
to ¢y, -

This paper is organised as follows. In section 2, the properties of maximum
reverse degree energy of subgraph complement graphs are studied. In section 3,
bounds for maximum reverse degree energy of subgraph complementary graphs are
established. In section 4, maximum reverse degree energy of subgraph complement
of some families of graphs are computed.
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1.1. Preliminary Definitions.

Definition 1.5. [9] A double star is the graph denoted by S(I,m), consisting of
union of two stars K,; and K ,, together with the line joining their centers. Let
V = {u;,v5]i = 0,1,...,1,7 = 0,1,...,m} be the vertex set of the double star
S(l,m) with ug and vy as its centers.

Definition 1.6. Triangular book graph B is a planar undirected graph with n+2
vertices and 2n + 1 edges constructed by n triangles sharing a common edge.

Definition 1.7. [9] Let {G'li € 1,2,3,...,m} for m € N and m > 2 be a
collection of finite graphs and v,; be a fixed vertex of each G*, called terminal.
Vertex Amalgamation Amal(G*, v,;) is a graph formed by taking all vertices and
edges of G* where v,; = 1,5, for all i # j. If G' = G = G and |G| = n, then we
write Amal(G?,vy;) with Amal(G.,)m.-

2. Properties of maximum reverse degree eigenvalues of connected

subgraph complementary graphs

Theorem 2.1. Let G be a simple graph with n vertices and m edges.
If A1, Aa, ..., Ay represent mazimum reverse degree eigenvalues of G @ S, then

1) £ x=1sl
(2) £ X =15 +2 2 (o + pi)eh,

=1
Proof. ( ) Sum of eigenvalues of Mg(G @ S) is equal to trace of Mr(G & S),

Z Ai = Z Tii = |S‘
(2) The sum of squares of eigenvalues of Mz (G&S) is the trace of M3 (G&S).

n n

i.e. Z)\Q ZZT”TW

i=1 i=1

= E 7"“ + § :TUTN

175]
DA =181+ 22(% +yi)e
=1 i=1

]

Theorem 2.2. Let GBS = (V, Es) be a connected subgraph complement of a graph
G = (V,E). Let p{Mr(G @® S),\} = agA\" + a1 A" L +a\" 2+ az\" 3 +... +a,
be the maximum reverse degree characteristic polynomial of graph G & S. Then,

(1) ag = 1.
(2) a1 =—|95]. .
(3) az = (|§|) E(xz + yZ)

=1

Proof. (1) From the definition of p{Mpr(G @ S), A}, it follows that ag = 1.
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(2) Sum of diagonal elements of Mr(G @ S) is equal to cardinality of the set
S. Hence, (—1)a; = trace{ Mr(G ® S)} = —|9|.

(3) We have
r Tiq
(—1)20,2 _ E : i1 ©j
Tii Tij
1<i<j<n
= E : Tiily5 — E : TjiTi;
1<i<j<n 1<i<j<n

n

ag = <|§|> — Z(:z:i +yi)Ch, -

i=1

O

3. Bounds for maximum reverse degree energy of connected subgraph
complementary graphs

Theorem 3.1. Let G & S be connected subgraph complement of a graph G with
|S| = k. Then \/|S|+ B < EMr(G®S) < +/n(S|+ 5).

Proof. Taking a; = 1, b; = |\;] in Cauchy Schwarz inequality, we get

(£ <(5) (&)

(EMp(G @ S))? <n <|S| +2) (i + yi)ci) .

i=1
Let

n

2> (zi+yi)es, = B.
i=1
EMg(G& S) < /n(IS[+ B).

Equality holds if G = K, with |S| = n.
Also,

n 2 n
)5
=1 =1

(EMR(G®9)* 2 |S| +2) (i +yi)e,
i=1
EMr(G® S) > /(S| + B).
Equality holds if G = K,, with |S| = n. O

Theorem 3.2. Let Ay > Ao > ... > A\, represent maximum reverse degree eigen-
values of G @ S. Then EMp(G @ S) < |A1|+ /(n — 1)(|S]+ B — [A]?).
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Proof. Applying Cauchy Schwarz inequality for (n — 1) terms,

() <(£9)(5%)

(EMR(G®S) —[\])? < (n = 1)(IS] + 8 — [M]?)

(EMp(G®8) = M) < V(n = 1)(IS]| + 8 — [M]?)

EMp(G®S) < ||+ (n = 1)(IS]+ 5 — [M]?).
Equality holds if G = K, with |S| = n. O
Theorem 3.3. Let G & S be a connected subgraph complement of a graph G on

n vertices with induced set S of order k. Then
EMp(G @ S) > /IS + 8+ n(n — 1)P3, where P = | Mg, (G & 5)|.

Proof. Using arithmetic and geometric mean inequality,

1

1 n(n—1)
WZWHAH > H|)\i”>‘j|
ij ij
1

[T 20 1>> =y

( 2
Ei 1)

)

e

3

where P = |Mp, (G @ S)|.
>INl = n(n —1)P7.

i#]
Now,

(EMg(G® S))? = (ZA |>

(EMgr(G & S)) ZM 24> Il
i#£]

EMp(G & 8) > /|| + 8+ n(n — 1) P2,
Equality holds, when
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(1)
(2)

G = K, with |S| =n.
G = K,, with |S| = n.
(]
Theorem 3.4. Let G® S = (V,Eg) be a connected subgraph complement of a
graph G = (V,E) and p(G® S) = max [Ai| be the mazimum reverse degree
: S| +8
spectral radius of G ® S. Then, — <p(GaS) <|S|+ 8.

Proof. Consider
2 — )
p(G®S) = max {|Ail}

n
2
<N
=1
n

=S|+ 22(% + yi)cii

=1

p(G®S) <V/I|S|+ 5,

where 5 =25 (z; + yz)cil
i=1

Equality holds if G = K, with |S| = n.

Next,
2 .
PG e S) 2 ma ()
2|5+
/S
p(G@S) > Hj
n
S|+
\/HTﬂ <p(G@S) < VS| +28.
Equality holds if G = K,, with |S| = n. O

4. Maximum reverse degree energy of subgraph complement of some
families of graphs

Theorem 4.1. Let K,, be complete graph, where |S| = k,k < n. Then
EMgr(K, ®S)=(n—2)+/(k—n)2—4{(k —n)(k3 —1) — 1}.

(Dx kJrx (n—)
kJin—kyxk (I = Dm-r),
degree subgraph complement matrix of K, @ S, where J is matrix of all 1’s. The
result is proved by showing Mgr(K, @& S)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 Mp(K,, ® 5) is real and symmetric.

Proof. Let Mp(K, @ S) = be the maximum reverse
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X . - .
Let Z = v be an eigenvector of order 2n partitioned conformally with

Mg(K, & S). Consider,

(4.1)

[Mp(K, ® S) — M| m _ [ (1= NIX + (k)Y

Y (kD)X +[J— (1 +NIY]

Case 1. Let X = X;, j =2,3,...,k and Y = 0,,_;. Using equation (4.1),
[(1=MI]X,;+ (kJ)0p—r = (1—X)X,, then A = 1 is the eigenvalue with multiplicity
of at least k — 1 since there are £ — 1 independent vectors of the form Xj.

Case 2. Let X =0, and Y =Y}, j = 2,3,...,n — k. From equation (4.1),
(kJ)0k + [J — (1 + NIY; = —(1 4+ N)Yj, then A = —1 is the eigenvalue with
multiplicity of at least n — k — 1 since there are n — k — 1 independent vectors of
the form Y;.

1_
Case 3. Let X = 1, ande( A

ML) 1p—k. Here, A denotes root of the

equation

MaXk—n)+E' —En+n—k—-1=0.

From equation (4.1),

kD)ol + 7 = (1 Ny (i (kﬂ_

k2 —kn

1-A

N AE-n)+ K =k +n—k—

)
=kl +(n—k—=X-1) (H) Tk

|

1

k2 — kn Ln-
So,
N —k=n)+ V(k —n)? ;4{(k—n)(k3 - 1) -1}
and
yo —(k=n) = (k—n)? —4{(k —n)(k* —1) - 1}

2
are the eigenvalues with multiplicity at least one.

. 1 -1 A1 Ay
Thus,spectlrumofKn@S1s(k_1 n_k—1 1 1),

where A\ = —(k—n)+ \/(k —n)?2 —4{(k—n)(k3 -1) — 1}’

2
(k=) = E— P = (- — D)~ 1]
. |

Ay =
Therefore,

EMgr(K, ®S)=(n—2)+/(k—n)2—4{(k —n)(k3 —1) — 1}.
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Theorem 4.2. Let K, , be complete bipartite graph, where |S| = m. Then

EMp(Kppn @ S) = vVm? + 4mn3.
Proof. Let

(J>m (nJ)an
(nJ)nxm 0,

be the maximum reverse degree subgraph complement matrix of K, , ©5. The
result is proved by showing Mp(K,, , ® S)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 Mr(K,, , @ S) is real and symmetric.

Mp(Kpmn®S)=

m—+n

Y
Mp(Kppn @ S). Consider,

X i . .
Let Z = } be an eigenvector of order 2n partitioned conformally with

[Mp(Kp,, ®S)— | {X] _ {(J —AM)X + (nJ)Y

(n)X — (MY man

Case 1. Let X = X;, j = 2,3,...,m and Y = 0,,. Using equation (4.2),
(J—=AD)X,; + (nJ)0, = —AX,, then A = 0 is the eigenvalue with multiplicity of at
least m — 1 since there are m — 1 independent vectors of the form X.

Case2. Let X =0,, and Y =Y}, j = 2,3,...,n. From equation (4.2), (nJ)0,, —
AY; = MY}, 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 = %1” Here, A denotes root of the equation,

(4.2)

A2 —mA—mn®=0.

From equation (4.1),

s (R (R

m +vm?2 + dmn3

So, A = 5 and g = 5 are the eigenvalues
with multiplicity of at least one.
Thus, the spectrum of K, ®Sis ( © 0 A 2
us, the spectrum of K, ,, S0, 21 net1 1 1)

m +vm?2 + 4mn? N m — vm? + 4mn?
sy N2 — .
2 2

where \; =
Therefore,

EMp(Kmn ®S) = vm?+ dmn3.
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O

Corollary 4.3. For the star graph Ki ,_1 , let S be the set of k non-pendant
vertices. Then EMp(Kiy -1 ®S) =+/1+4(n—1)3.

Proof. On substituting m = 1 and n = n — 1 in theorem (4.2), we get

EMp(Ky1 ® S) = /15 4(n — 1.

Theorem 4.4. Let K, w2 be cocktail party graph, where |S| =n. Then
EMRp(Kpx2 @ S) = /n% —4{n —n2(n — 1) — 1}.

Proof. Let Mp(Kpx2®S) = {(n(}f)n[))n TL(SJ:II)): 2

degree subgraph complement matrix of K,,x2®.S. The result is proved by showing
Mp(Kpx2 ® S)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
Mg(Kpx2 @ S) is real and symmetric.

be the maximum reverse

Let Z = iﬂ be an eigenvector of order 2n partitioned conformally with

Mp(Kyx2 @ S). Consider,

Xl [ Q=NIX+n(J-1)Y
[Mp(Kpxa®S) — M| [Y] = {n(JI)X+(JI(1+A))Y - (4.3)
-1
Case 1. LetX:Xj,j:2,3,...,nandY:—)\n X;.

Now, equation (4.3) implies

n(J = DXj+(J = I(1L+X) =n(-X;) = (J = (1 + W%Xj

1
=-n+—-(N-1)X;
n
A2 —1) = 2
G bl YN
n
So, A = £v/1+n? are the eigenvalues with multiplicity at least n — 1 since
there are n — 1 independent vectors of the form X;.

A—1
Case2. Let X =1,andY = ———
n(n —1)2

M-+ (n—1)—n*tn—-12=0.
Equation (4.3) implies

1,,. Here, A denotes root of the equation

A—1 A—1

n(J = Do+ (= 11+ 0) o ln = nt (1= 1= 0wl
B )\Q—n)\—i-(n—l)—nQ(”_l)zl
- n(n —1)2 .
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7 _ —2n—1)72 —
So,/\:n+\/n 4{n2n(n 1) 1}and

n—+/n?2—4{n-n2(n-12 -1}
2

A=

at least one.
2 _ 2
Thus, the spectrum of K, xo ® S is V2 4+l V241 A ’
n—1 n—1 1 1
n—+ \/n2 —4{n—-n?(n—-1)2 -1}
2 )
n—+/n%—4{n —n2(n—1)2 - 1}
5 .

are the eigenvalues with multiplicity of

where A\ =

Ay =

Therefore,

EMg(Knxo®S) =+/n2 —4{n —n2(n—1)2 —1}.

Theorem 4.5. Let SO be crown graph, where |S| = n, then
EMRg(S% @ S) =2n(n — 1) + /n2 + 4n2(n — 1)2.

(S)n n(J —I)n
n(J=D)n O ]y,
degree subgraph complement matrix of SO @ S. The result is proved by showing
Mg (S% @ S)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
Mg(SY @ S) is real and symmetric.

be the maximum reverse

Proof. Let Mr(S% @ S) = [

Let Z = iﬂ be an eigenvector of order 2n partitioned conformally with

Mg(SY @ S). Consider

J—=ADX + [n(J - 1Y

0 o 1K 2|
|[Mg(S,, ®S) — A [Y} = { (n(J — DX — \IY . (4.4)
Case 1. Let X = X;,j=2,3,...,n andY:WXj.
Now, (4.4) implies
. 2
(J=AD)X,; +n(J — I)%Xj ==X, + %(Jf n(-X;)
n2
= —AX; + 5 (X))
n2_)\2
= 3 X;.

So, A = +n are the eigenvalues with multiplicity of at least n — 1 since there
are n — 1 independent vectors of the form Xj.

Case2. Let X =1, and Y = A—n

—— 1, Here, X denotes root of the equation
n(n—1)

A —n\—n*(n—1)2=0.
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From equation (4.4), we have

n(J — D1, — (/\I)n/\_n)ln = <n(n 1) - AA_”)> 1,

(n—1 nin—1
A2 —An—n?(n—1)?
- 1,.
n(n—1)
2 An2(n—1)2 2 X An2(n —1)2
So, A = ntV/n? +An?(n — 1) and A = _ vn +2n (n=1) are the eigen-

2
values with multiplicity of at least one.

0 - n -n A A
Thus, the spectrum of S}, & .S is given by (n 11 1 1 > ,

n++/n%+4n2(n — 1)2 ) n—+/n%+4n%(n — 1)2
s N2 = .
2 2

where \; =

Therefore,

EMRg(S° @ S) =2n(n — 1) + /n2 + 4n2(n — 1)2.
0

Theorem 4.6. Let S(I,m) be the double star and S = {uy,us,...,u;}. Then,
characteristic polynomial of S(I,m) ® S is given by,

()" LA = A=) A N3 (r — 1 — 1) — A2(B2 +mp? + 1r?) + A (k? + mp? —
k2r + k2lr — mp?r + lmp?r) + lmp?r?}.

Proof. Let

[0 k& q ¢ g 0 0 O 0 0]
kK 0 0 O 0n n n n n
qg 0 1 r r 0 0 O 0 0
q 0 r 1 r 0 0 0 0 0
q 0 r r 1 0 0 O 0 0

Mg, (SUm)©8) =\ 00 0 0 0 0
0 n 0O 0 0 0 O 0 0
0 n 0 O 0O 0 0 O 0 0
0On OO - 0O0O0O0 --- 0
0 n 00 - 0000 - 0 0f,

be the maximum reverse degree subgraph complement matrix of S(I, m)®S, where

k = max{cy,,cy, },

q =max{cy,,cu; },1 <1 <1

n =maz{cy,,cy, },1 <j<m

r=maz{c, s}, 1<i<lI

p=maz{c,, s}, 1 <j<m.

On applying row operation R, — R; — R;41, 1 <i<1-1,1<j<m-1
and column operations C; — C; +C;_1+ ...+ C1, 1 <1 <[, 1 <j<min
| Mg, (S(l,m) ®© S) — M|, we get

93



MADHUMITHA, SABITHA, AND SWATI

Ak I 0
_ 1k =X 0 mp
_\Ym=1(1 _ )\ _ »\l—1
(=A™= A=) 0 (U-Dr+1)—x o0
0 p 0 A

On further simplifying, we get
Pp{MR(SS®S)} = (A" 1A= A—r) "N+ X3 (r — 1 —1r) — N2(K2 +mp? +
17?) + MKk + mp? — K21 + K2 lr — mp?r + Ilmp?r) + Imp?r?}. O

Theorem 4.7. Let BS’L be triangular book graph and S = {v1,va}, where vivy is

the base of n triangles, then EMp(B2 & S) =1+ /1 + 8n(1 —n)2.

Proof. Let Mr(B3 & S) = |:(n —(?)?] 2 " _(()1))J2><n
nx n n+2

verse degree subgraph complement matrix of B3 @ S. The result is proved by
showing Mg(B3 ® S)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 Mp(B2 @ 9) is real and symmetric.

be the maximum re-

Let Z = )}5} be an eigenvector of order 2n partitioned conformally with

Mg(B2 & S). Consider,

Y (1= n)JX + AIY (4.5)
Case 1. Let X = 1o and Y = 0,,. Using equation (4.5), [(A—=1)I]13+[(1—n)J]0y,
then A =1 is an eigenvalue with multiplicity of at least 1.
Case 2. Let X =02 and Y =Y}, j = 2,3,...,n. From equation (4.5), (1 —
n)J0a+AIY; = Y}, then A = 0 is the eigenvalue with multiplicity of at least n—1
since there are n — 1 independent vectors of the form Y.

—9(1 —
Case 3. Let X =1y and Y = <(n)) 1,. Here, A denotes root of the

A

L Mp(B) 0 9)] [X} _ {(A —1IX + (1 - n)Jy} 0

equation

From equation (4.5),

(A= DIy + (1 —n)J (_2“_”)) L,={(A—1)—(1-n)n (2(1;”)»12
_ {)\Q—A—Zn(l—n)2}12.

—

A
14 4/1 1—mn)2 1—4/1 1—n)2
So, A = i +§n( n) and A\ = +§n( n) are the eigenvalues

with multiplicity of at least one.
Thus, spectrum of B3 @ S is 0 LA X
» 5P n n-11 1 1)°

1+ 4/1+8n(1—n)? \ 1—+/1+8n(1—n)?
s N2 — .
2

2

where A\ =
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Therefore,

EMg(B2®S) =1+ +/1+8n(1—n)2.

O

Theorem 4.8. Let Amal(k, K,,) be the k times amalgamation of complete graph
K,. If S = vy which is the central vertex, then EMg(Amal(k, K,,) ® S) = C(n —
2)(2k — 1)+ /(1 +C(n—1))2—4{C(n — 1) — C?k(n — 1)}.

Proof. Let
J1 Clixn—1 CJixn-1 -+ CJixn-1
OJ1><n_1 CB'n.—l O'n,—l oo On—l
Mp(Amal(k, K,) ® S) = |CTixn-1 Ona CB,_i1 - 0,y
CJ1><n_1 On—l On—l e OBn—l _—

be the maximum reverse degree subgraph complement matrix of Amal(k, K,),
where C'= (n — 1)(k — 1) + 1 and B is the adjacency matrix of subgraph of the
complete graph.

\)J—MR(Amal(k,Kn)e}S)\ =A—11 —CJixn-1 —CJixn-1 - —CJixn-1
—CJixn—1 A — CBp—1 On_1 On_1
—CJixn—-1 O0pn—1 M —-CBp_1 --- On_1
—CJixn-1 On—1 On—1 <o M —CBp_1
k+1
(4.6)

On replacing R; by R; — R;41 for i = 2,...,k + 1 and replacing C; by C; +
Cic1+--+Cyfori=k+1,k,...,3,2in (4.6), a new determinant say det(D) is
obtained.

_nA—-1 —=CkJ
det(D) = |(\ — CB),,_yy| ¥~V "o x—cBl (4.7)
Consider,
A -C -C --- —C
- X -C ... =C
|(>‘I - CB)n—l)‘ = : : .. : : (4'8)
-¢ - -C - A

On replacing R; by R; — R; 1 fori =1,...,n—2 and replacing C; by C; + C;_1 +
o4+ Cy+Crfori=1,2,...,n—1in (4.8), we have

{A+CO)"2(A=C(n—2)}F L. (4.9)
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Next,
A—-1 -Ck -Ck --- -=-Ck
\ Ch -C A - ... =C
-1 -CkJ | | _¢c -—C A . —C
—CJ M-CB| _ s Tl (4.10)
-c - -C - A

On replacing R; by R; — R;41 for i = 2,...,n — 1 and replacing C; by C; +
Cic1+--+Csq,i=2,...,nin (4.10), we have
A+C)" 2N = N1+ C(n—1)+C(n—1)— C?*k(n—2)}. (4.11)
Substituting (4.9) and (4.11) in (4.7), we obtain
dp{Mr(Amal(k, K,)®S)} = A+ C)F=2DIN-C(n—2)}FH{A2 - \1+C(n—
1))+ C(n—1)—C?k(n —2)}.
Thus, spectrum of Amal(k, K,) ® S is <(n_—6;)k C;fn_—f) >\11 >\12> 7
1+Cn—1)++/1+Cn-1)2-4{C(n—1) — C?k(n - 1)}
2
1+Cn—1)—/01+C(n—-1)2=4{C(n—1)— C?k(n — 1)}
and Ay = 5 .
Therefore, EMp(Amal(k, K,,) ® S) = C(n — 2)(2k — 1)
+/1+Cn—-1)2-4{C(n—1) — C%k(n — 1)} 0

where \; =

5. Conclusion

Graph energy has so many applications in the field of chemistry, physics and
mathematics. The maximum reverse degree subgraph complement energy depends
on the chosen induced set of graph such that resultant subgraph complement is
connected. In this paper, we have obtained some bounds for maximum reverse
degree energy of subgraph complement of graphs. Also, a generalized expression
for maximum reverse degree energy of subgraph complement of complete graph,
cocktail party graph, crown graph, complete bipartite graph, double star graph,
triangular book graph and amalgamation of K,, are also computed.
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