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ON SOMBOR MATRIX AND ENERGY OF GRAPHS
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ABSTRACT. In this paper, a new variant of Sombor matrix NSo(¢) for
a simple graph ((V, &), is defined as if ¢ # j its (4,7)-entry is equal to
§i2 + <]2 and 0 in the either case, where g; represents the degree of ith

vertex. The Sombor energy FEarso(¢) is the sum of absolute values of
eigenvalues of a new variant Sombor matrix. The spectrum and Exrs,(¢)
has been explored for several well-known classes of graphs, as well as specific
graph families and their complements.
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1. Introduction

Let ¢(V,€) be a simple graph, with |V| = p and || = p. The degree of
a vertex v; € V is the count of edges connected to v; denoted by ¢;. The
maximum(minimum) vertex and edge degree of a graph is denoted by A(§) and
A’(8") respectively. A graph ¢ is said to be complete if A =& = p — 1 denoted
by K,. If a vertex set of a graph ( is partitioned into two sets say |[M| = v
and |[N| = v (partite sets) such that every edge meet both M and A then the
graph is bipartite graph. If every vertex of M is adjacent to every vertex of A/
then the graph is complete bipartite graph denoted as K, ,. The graph K; ,_;
is called as star graph denoted by S, and the graph K, , is called equi-bipartite
graph. The complement of a graph ¢ denoted by ( is a graph defined on same
vertex set as of ¢ such that if two vertices are adjacent in ¢, then they are not
adjacent in ¢. For more terminologies refer the following [1].
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A square matrix A(¢) of order p is an adjacency matrix of ¢ whose (i, j)-entry
is 1 if the vertex v; is adjacent to v;, and is 0 otherwise. The energy E({) of a
graph ( is the sum of the absolute values of eigenvalues of A({). This quantity
is introduced in [2]. Suppose k1 > Ky > ... > kp are the eigenvalues of the
adjacency matrix A(C) then the energy of the graph ( is given by

=Y Ik )

In their work, H. S. Ramane et al. [3] introduced the concept of the degree sum
matrix for a graph, denoted as DS((), and derived bounds for the associated
degree sum energy. Later, B. Basavangoud et al. [4] extended this idea by
proposing the degree square sum matrix and established bounds for the degree
square sum energy. Building upon these ideas, a novel variant of the Sombor
matrix N'So(() is defined as if i # j its (i, j)-entry is equal to y/¢7 4 <7 and 0
in the either case. Here ¢; represents the degree of v;, for every i = 1,2, ..., p.

The characteristic polynomial for N'So({) is defined as ¥((,n) = det(nl —
NSo(Q)) = [nI = NSo(C)] =n” +rin”t +...4 1, = 0, here I represents the
identity matrix of order p. Since N'So(() is a real symmetric matrix, the roots of
¥ (¢,m) = 0 are real and it can written in descending order as 11 > 12 > ... > 1,
with respective multiplicities 71, 72, ..., 7, then the spectrum can be written as,

Spec(N'So(()) = (771 mo m)

1 T2 Tp

where 7; is the spectral radius. Sombor energy of ( is given as,
P
Enso(¢) = Z 7] (2)
i=1

For recent studies on graph energy refer [ [3], [4], [5], [6], [7], [8]]-
[9] If a, b, ¢c and d are real numbers then the characteristic polynomial of

(/\+a)In —ady —cJpxm s
g A+ D)~ b S EVERDY (A

a)" LA+ b)) [N — (n — 1)a][\ — (m — 1)b] — nmed}. Also if A\, A2, .o At
are eigenvalues of the same determinant then the eigenvalues are given by

the determinant

—a (n — 1)times
Spec = ¢ —b (m — 1)times
[a(n —1) + b(m — 1) £ /[a(n — 1) m — 1)]2 4+ dnmed] /2

Further, If (n — 1)(m — 1)ab < nmcd,

n+m

/\1=Z|/\i\:[ (n—1)+b(m—1)++/[a(n — 1) m — 1)]2 4+ dnmed] /2
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If b and ¢ are two scalars and

0 ¢ ¢ c
c 0 b b
(A)psn = | € b 0 b
c b b 0
then,
Spec — -b (n — D)times
PN 10— 2)b £ /[(n — 20 + 4(n — D)) /2

Proof. Let b and ¢ be two scalars and

0 ¢ ¢ c
c 0 b b
(A)pxp =] ¢ b0 b
c b b -+ 0

then, by Lemma 1.1 the determinant and characteristic polynomial of matrix A
is given by

. _ AL —CJ1><(n71)
A= Alocn = —cJm-x1 A+ 1) = bJn-1)|, .,
A=A = A+0)" A+ " YA=(1=DOJA=(n—1-=1)b — (n—1)c*}
= A+ 2N\~ (n—2)bA — (n—1)c?]
Also,
=b (n — D)times
Spec =
P {[(n — b+ /[(n— 202 + 4(n — 1)F)/2

Let G be simple connected graph then,

Enso(C) = 2m

where 11 = (n — 2)b+ /[(n — 2)b]2 + 4(n — 1)c2 is the largest eigenvalue.
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1.1. Some Families of Graphs. [10] Sunlet graph S,, p > 3 has 2p number
of vertices.

Figure 1: Sunlet graph Ss

[11] Book graph B,, p > 1 has 2p + 2 number of vertices.

Bs:

vy

A

Figure 2: Book graph Bj

[12] Pentagonal snake graph PS,, p > 2 has 4p — 3 number of vertices.
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'PS5 H

V5 Vg Vi3 V17

Figure 3: Pentagonal snake graph PS5

[13] Windmill graph Wg, p > 3 has 3p — 2 number of vertices.

Figure 4: Windmill graph W3

[14] Friendship graph F,, p > 1 has 2p + 1 number of vertices.
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Figure 5: Friendship graph Fg

2. Auxiliary results

The Enso(K,) is 2v/2(p — 1)?

The Epso(¢) of s-regular graph is v/2s(p — 1)
The Enso(C,) is 2v/2(p — 1)

The Enso(K,,p) is 2v2p(2p — 1)

3. Main Results

In this section, we obtain spectrum and energy of N'So(¢) for some families
of graphs and its complements.

Theorem 3.1. Let S,, p > 3 be a sunlet gmph then

Enso(S,) = 4vV2(p — 1) +24/2[(p — 1) + 5p?]

Proof. S,, p > 3 is a sunlet graph with 2p vertices then the characteristic poly-
nomial is given as [nI — N'So(S,)| = 0.

n o -3V2 - -3V2 —VI0 —VI0 - —VI0

-3v2 - =3V2 V10 V10 -+ —=V10

_ 3V3 -3y3 .. 77 V0 VIO - VIO
|77]—NSO(Sp)|— _m _m . V10 " o ... s
—/10 _m e =10 =42 n NG

—V/10 =10 --- —y/10 _\/ﬁ \/i n
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From Lemma 1.1 the above determinant can be written as

_ (nI_Sﬁ(J_I))pXP _\/mexp

|77] _NSO(SP)| - —\/ﬁJpo (,’7[ o \/ﬁ((] _ I))pxp
Expanding further we get,

NI =NSo(Sy)| = (n+3v2)*~ (n+v2)* " {[n—(p—1)3V2][n—(p—1)v2] = 10p%}

Spec(NSo(S,))

—3Vv2 (p — D)times
Ny 6} (p — D)times

8v2(p— 1)+ VE(p— 1) £1/[3v2(p — 1) — V2(p — ]2 + 40572

In this,

mo= [4V2(p = 1)+ /8(p — 1)2 + 40p?] /2
is the largest and only one positive eigenvalue.
Hence
Enso(Sp) = 2m =4v2(p—1)+2v/2[(p — 1)% + 5]

Theorem 3.2. Let gp, p > 3 be a complement of sunlet graph S, then

Enso(S,) = 2[V2(p—2)(p— 1)+ V2(p— 1)
+ V2((p—2)(p—1) = (p— 122 +4[(p — 2)2 + (p — 1)%]p?]

Proof. S,, p > 3 is a complement of sunlet graph S, with 2p vertices then the

characteristic polynomial is given as [nf — NSo(S,)| = 0.

” - —2v2(p - 2) —2v/(p = 2)% + (p — 1)2
—2v2(p - 2) e —2v2(p - 2) —2V(p—2)2 + (p— 1)2
S — —2v3(p — 2) n 2= D7 F (o - 1)
MI=NSo(Sp)l = |, oot io—17 @ —2ve—2 i1 n
—2V(p-22+(-12 -+ 2/(p-22+(p-1)2 -2v2(p - 1)
N (LR ) LI N v e eV ~2v3(p— 1)

From Lemma 1.1 the above determinant can be written as

< (I = 2v2(p — 2)(J — 1)) pxp _2\/(P —2)2+(p—1)%Jpxp
InE=NSo(Sol = |2y =277 % (p =1 (1] = 2v3(p = 1)(J = )

Expanding further we get,
Inl =NSo(S,)| = (n+2v2(p—2))"""(n+2v2(p - 1))

—2V(p—2)2+ (p— 1)
—2y/(p—2)2 + (p - 1)2

2V~ 27 F (1)
-2v2(p— 1)
—2v2(p — 1)

n

{In—(p—1)2v2(p = 2)][n — (p — D2vV2(p — 1)] — 4[(p — 2)* + (p — 1)*]p°}
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Spec(NSo(S p))
—2v2(p — 2) (p — D)times
—2v2(p—1) (p — D)times
2v2(p = 2)(p — 1) +2V2(p — 1)?

£/BV2(0 — 2)(p — 1) — 2v3(p — 122 + 16[(p — 2)2 + (p — 1)2]?]/2
In this,
mo= 2V2(p—2)(p—1)+V2(p—1)*
+ V20 —2)(p—1) = (p— 122 +4[(p — 22 + (p— 1)%p?]/2

is the largest and only one positive eigenvalue.
Hence

Enso(S,)=2m = 2(V2(p—2)(p—1)+v2(p—1)
+ V2 =2)(p—1) = (p— 122 +4[(p— 2)> + (p — 1)%]p?]
0

Theorem 3.3. Let B,,p > 1 be a book graph then

Enso(B,) = V2(p+1)+2v2(2p—1 +\/ 2(p+1) —2v2(2p — 1)]2 + 16p[(p + 1)2 + 4]

Proof. B,, p > 1 is a book graph with 2p + 2 vertices then the characteristic
polynomial is given as |nf — N'So(B,)| = 0.

n —V2(p+1) Vet DT+d —Vp+DZT+4 o /(1T +4

-V2(p+1) n —Ve+D2+4 —Vp+D2+4 - —Vp+DZT+4
—Vp+12+4 —/(p+1)2+4 n —22 —2v2
[nNI-NSo(B,)| = |-Ve+D7+2 —V(p+17+1 -2v2 n -2v2
(R L S e VR —2v3 —2v2 n

From Lemma 1.1 the above determinant can be written as

InI — N'So(B,)| = I =V2(p+1))(J —D)axz  —/(p+1)>+4J2x2
! ’ VT2 F4dapna (1] = 2V2(J = I))apx2,

Expanding further we get,
NI =NSo(B,)| = (n+V2(p+1))> ' (n+2v2)*"!
{[n—@2=1D)V2(p+1))ln — (20 — 1)2V2] — 4p[(p + 1)* + 4]}

Spec(NSo(B,))
—V2(p+1) Ltime
—2v/2 (2p — 1)times

[V2(p+1) +2v2(2p - 1)+
VIVR(p+ 1)~ 2v2(2 — ]2 + 16pl(p + 1)2 + 4] /2
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In this,

mo o= [V2(p+1)+2v2(2p—1)+ \/[\/5

is the largest and only one positive eigenvalue.
Hence

ENSO(B/}) = 2m=

V2(p+1) +2v2(2p - 1)

=

20p+1) —2v2(2p — 1)]2 + 16p[(p + 1) + 4]

Theorem 3.4. Let Ep, p > 1 be a complement of book graph B, then

ExsoB,) = V2p+v2(2p—1)? +1/[V2o -

V2(2p — 1)2]2 + 16p[(2p — 1) + p?]

Proof. Bp, p > 11is a complement of book graph B, with 2p + 2 vertices then

the characteristic polynomial is given as |nl —

n —V2p
—V2p

NSO(

—V(2p—1)2 +p2

n
—V(2p — 1)2 + p?

InI—NSo(B,)| = |-v@Er =17+ 47

—V(2p — 1)% + p?

*\/<2p;1)2 + p2

—V(2p - 1)Z +p2

o)l =0.

—V@p-1Z+p2 —/(2p-1)2+p2

V@ =1D2+p2 -2 - 1% +p?

From Lemma 1.1 the above determinant can be written as

(I = V2p)(J = I))ax2
InI — N'So(B,)| = V@ = 1)+ P

Expanding further we get,

n —V2(2p - 1)
—V2(2p - 1) n
—VE(2p— 1) —VE(20 - 1)

(20 —1)2 4+ p2Jax2,

(nl — \@(ZP -D(J - I))2P><2ﬂ

)

(2p = 1)V2(2p = 1)] = 4p[(2p — 1)* + ]}

1ltime

(p+1) = 2v2(2p — 1)]2 + 16p[(p + 1) + 4]] /2

V@ T 2
—V(2p —1)2 +p?
—v2(2p - 1)
—V2(2p - 1)

(2p — 1)times

InI =NSo(B,)| = (n+V2p)* '(n+V2(2p—1
{In—2-1)v2p)lln -
Spec(N'So(B,))
—V2p
={—V2(2p—-1)
V2p+v/2(2p — 1)2 £/ [V2p -
In this,

V2(2p — 122 + 16p[(20 — 1)* + p2]]/2

mo= V24 V22p - 1)+ [VIn -

is the largest and only one positive eigenvalue.
Hence

V2(2p — 1)2]2 +16p[(2p — 1)2 + p?])/2

Enso(B,) = V2p+vV2(2p—1)%+ \/[x/ip —

V2(2p — 1)2]2 + 16p[(2p — 1)? + p?]

O
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Theorem 3.5. Let PS,,p > 2 be a pentagonal snake graph then

Enso(PS,) = 2\@(3p—2)+4\/§(p—3)+\/[2\f2(3p —2) —4V2(p - 3)]2 +80(3p — 1)(p — 2)

Proof. PS,, p > 2 is a pentagonal snake graph with 4p — 3 vertices then the
characteristic polynomial is given as |nf — NSo(PS,)| = 0.

noo=2V2 o —2v2 2V 25 - =25
—24/2 n e =22 =25 =25 - =25
—2/2 —2v2 .. n /6 25 -+ —2V/5
I— =
—9/6 =25 - =25 —4/2 n e =42
/6 =25 - —29/F 42 —4v2 - n
From Lemma 1.1 the above determinant can be written as
I —2v2(J —1))3p—1x3p—1 —2V5J3p—1xp—2
- NSo(PS,)| = | p1x8p p=ixp
I o(PSy)] —2v5.J,-2x3p-1 (I —4V2(J = 1)) p—a2x p—2

Expanding further we get,
InI = NSo(PS,)| = (n+2v2)* 1" (n+4v2)r—>"
= {In—Bp—1-12vV2|[n— (p—2—1)4v2] - 20(3p — 1)(p — 2)}
(1 +2v2)* 72 (5 + 4v/2)7 7
— {l1- (30— 2)2v3)n — (p— HIVE] — 203 — (p ~ 2))

[nI — NSo(PS,)|

Spec(NSo(PS,))
—2v/2 (3p — 2)times
—4y/2 (p — 3)times

2v2(30 — 2) + 4V2(p - 3)=
VI2VEB —2) — 4V3(0 - )2 + 80(3p — 1)(p — 2)]/2

In this,

mo= V23— 2) + V20— 3) +/[2V2(3p — 2) — 4V2(p — B)? + 80(3p — 1) (p — 2)]/2

is the largest and only one positive eigenvalue.
Hence

Enso(PS,) = 2m =2V2(3p—2)+4V2(p—3)
+ 12V3(30 - 2) — 4V2(p — )2 + 80(3p — 1)(p - 2)




370 Sunilkumar M. Hosamani, Bharathi Shettahalli Nagaraje Urs and Ravishankar L. Hutagi

Theorem 3.6. Let ﬁp, p > 2 be a complement pentagonal snake graph then
Enso(PS,) = 2V2(2p—3)(3p—2) +4V2(p—2)(p - 3)
+ [2v2(2p-3)(3p —2) —4v2(p - 2)(p - 3))?
+ 16[(20 —3)% +4(p — 2)%|(3p — 1)(p — 2)]'/?
Proof. PS,, p > 2 is a complement of pentagonal snake graph PS, with 4p — 3

vertices then the characteristic polynomial is given as [nJ — N'So(PS,)| = 0.
0l — NSo(PS,)| =

n —2v2(2p - 3) —2/(2p—3)2 +4(p—2)2 -+ —2¢/(2p—3)? +4(p — 2)?
—2v3(2p - 3) —2v3(2p — 3) 2@ =32 A =22 - —2/@p- 3T +dlp—2)?
—2V3(2p - 3) n 2B =BT A 22 - 2@~ DT A -2
-2V(2p—3)2+4(p—-2)2 - —2/(2p—3)2 +4(p — 2)? n —4v2(p — 2)
—2/(2p—3)2 +4(p—2)2 -+ -2\(2p—3)2 +4(p—2)2 —4v2(p — 2) —4v32(p — 2)
2@ B T A2 - 2/ 9 T A(p 22 —VE(p - 2) n

From Lemma 1.1 the above determinant can be written as

By _ | — 2V2(2p —3)(J — 1)) p—1x3p—1 _2\/(2P —3)2+4(p—2)2J5p—1xp—2
IT=NSoPS = |2y /3y = 5P 4 Mo =270, anns (0l 433~ 2(J — D)y s

Expanding further we get,
Inl — NSo(PS,)| (n+2v2(20 = 3))* 7 1 +4v2(p — 2))P > H{n — (3p — 1 — 1)2V2(2p — 3)]
= (p—2—-1)4v2(p—2)] = 4[(2p = 3)* + 4(p — 2)*|(3p — 1)(p — 2)}
(n+2v2(2p = 3))* 72 (n+4v2(p — 2))"*{[n — (3p — 2)2v2(2p — 3)]
[ —(p—3)4V2(p - 2)] — 4[(2p — 3)* + 4(p — 2)*](3p — 1)(p — 2)}

InI — NSo(PS,)|

Spec(NSo(PS,))
—2v/2(2p — 3) (3p — 2)times
—4V2(p—2) (p — 3)times

=4 [2v2(2p = 3)(3p —2) + 4v2(p — 2)(p — 3)+
[[2v/2(2p — 3)(3p — 2) — 4v2(p — 2)(p — 3)]?
+16[(20 — 3 +4(p — 2130 — 1)(p — 2)]/?)/2
In this,
mo= V22— 3)Bp—2) + 420 - 20— 3)

+ \/[2\/5(2/) —3)3p—2) —4v2(p = 2)(p — 3)]2 + 16[(2p — 3)2 + 4(p — 2)?|(3p — 1)(p — 2)]/2

is the largest and only one positive eigenvalue.
Hence

Exnso(PS,) = 2m =2v2(20 - 3)(3p - 2) +4V2(p — 2)(p - 3)
£ [[2V2(20 - 3)(3p - 2) — 4V2(p — 2)(p — )2
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+ 16[(2p—3)* +4(p — 2)*)(3p — 1)(p — 2)]'/*

O
Theorem 3.7. Let Wg, p > 3 be a windmill graph then
Enso(W;) = (p = D)[V2(3p — 4) + V/2[(3p — 4)2 + 60(p — 1)]
Proof. WS, p > 3 is a windmill graph with 3p — 2 vertices then
0 VI0(p—1) V10(p—1) VI0(p—1) ---
\/@(P*l) s 0 V2(p—1) ﬁ(pfl)
(-1 V2p-1 0 2p—1)

NSW,) = |Vi0(p-1) V3(p-1) V3(p-1) 0

VIBo—1) v2(o—1) VEp—1) VE(p—1)

From Lemma 1.2 the characteristic polynomial is given by

|nl —NSO(W§)| =

V10(p — 1)
V2(p—1)
V2(p—1)
V2(p—1)

(n+V2(p— 1) "> = 30 — 4)v2(p — 1)y — (3p — 3)(V10(p — 1))?]

= (n+V2(p—1)>"*[n* =V10(3p — 4)(p — 1) — 30(p — 1)°]

Also,
Spectra = {—\/ﬁ(p -1
(30— )V2(p — 1) + /(B0 — 17(p — 7] + 120(p — 1)]/2
In this,

m = (p— DIV2(3p — 4) + v/2[(Bp — 4 + 60(p — 1)}/2
is the largest and only one positive eigenvalue.
Hence

Enso(W3) = 2m = (p—1)[V2(3p—4) + /2[(3p — 4)2 +60(p — 1)]
O

Theorem 3.8. Let Wi, p > 3 be the complement of windmill graph Wg then
—3
EnsoW2) = 2(p — [V2(3p — 4) + /230 — 97 + 6(p — 1))

Proof. Wi, p > 3 is a complement of windmill graph WS’ with 3p — 2 vertices
then

(3p — 4)times

0 2p-1)  20p-1)  2po—1) - 20p—1)
2(p—1) 0 2V2(p—-1) 2v2(p—1) -+ 2V2(p-1)
s 20-1) 2v2(p-1) 0 2V2(p—-1) - 2v2(p—1)
NSoW,)) = |2(p—1) 2v2(p—1) 2v2(p—1) 0 e 2V2(p—1)
2o 1) WAp-1) WaAp-1) WiAp-1) 0
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From Lemma 1.2 the characteristic polynomial is given by

(n+2v2(p = 1))*"*[n* — 3p — 4)2v2(p — 1)n — (3p — 3)(2(p — 1))?]
(n+2v2(p— 1)) [n* = 2v2(3p — 4)(p — 1) — 12(p — 1)°]

Il — NSo(W))]

Also,
Spectra = ~2v2(p—1) (3p — 4)times
(30— 4)2v2(p — 1) = /8(3p — 4)2(p — )2 + 48(p — 1)?] /2
In this,

m =2(p - [V2(3p —4) + V2[(3p — 4)2 + 6(p — 1)] /2

is the largest and only one positive eigenvalue.
Hence

—=3
EnsoW,) = 2m=2(p—1)[V2(3p—4) +v/2[(3p — 42 +6(p — 1)]
O
Theorem 3.9. Let F,, p > 1 be a friendship graph then
Enso(Fp) = 2[V2(20 — 1) + V/2[(2p — 1) + 4p(p? + 1)]

Proof. F,, p > 1is a friendship graph with 2p + 1 vertices then

0 22+ 1 2/p2+1 2/p2+1 - 2y/p2+1
2\/p% +1 0 2V/2 2v/2 2v/2
2\/p? +1 2V/2 0 2v/2 2v/2
(NSo(Fp)) = 22 +1 22 22 0 24/2
2\/p? +1 2v/2 2v/2 2v/2 0
From Lemma 1.2 the characteristic polynomial is given by
Inl = NSo(F,)| = (n+2v2)*~'” = (2p — 1)2v2n — (2p)(2V/p? + 1)7]
= (+2v2)* ' [n* — 2v2(2p — 1)y — 8p(p® + 1)]
Also,
—2v2 (2p — 1)times
Spectra =
[(20 — 1)2v2 £ \/[8(2p — 1)2 + 32p(p? +1)]/2
In this,

m = 2[V2(2p = 1) + v/2[(2p — 1)2 + 4p(p? + 1)]/2
is the largest and only one positive eigenvalue.
Hence

Enso(Fp) = 2m =2[V2(2p—1)+/2[(2p — 1)> +4p(p* + 1)]
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O
Theorem 3.10. Let fp, p > 1 be the complement of friendship graph F, then
Enso(F,) = 2(p = 1D)[V2(2p — 1) + v/2[(2p — 1)? + 4p]

Proof. F,, p > 1is a complement of friendship graph F, with 2p + 1 vertices
then

0 2p-1) 21 2p-1) - 2p—1)
2(p—1) 0 2V2(p—1) 2v2(p—1) -+ 2V2(p-1)
200—1) 2V2(p—1) 0 2V2(p—-1) -+ 2v2(p—1)

WSo(Fo) =l2(p—1) 2v3(p—1) 2v/2(p—1) 0 e 2V2(p— 1)
2Ap=1) WAp-1) 2Ep—1) WAp-1) - 0
From Lemma 1.2 the characteristic polynomial is given by
Il —=NSo(F,)|l = (n+2v2(p—1))*"'[n* = (2p— 1)2v2(p — 1) — (2p)(2(p — 1))?]
= (n+2vV2(p - 1) [n* = 2v2(2p — 1)(p — 1)n — 8p(p — 1)?]
Also,
Spectra — —2v2(p — 1) (2p — D)times
g (20— 1)2v2(p — 1) £ /BZo — 12(p — 1)? + 320(p — 1)2)/2
In this,

m = 2(p — D[V2(20 — 1) + v/2[(2p — 1)? + 47]/2
is the largest and only one positive eigenvalue.
Hence

Enso(Fp) = 2m =2(p—1)[V2(2p — 1)+ /2[(2p — 1)2 + 4p]

4. Conclusion

In this paper, a new variant Sombor matrix N'So(¢) is defined as, if ¢ # j
its (4, 7)-entry is equal to ,/¢? + gjz and 0 in the either case, where ¢; represents

the degree of i" vertex. Exrs0(¢) is obtained for some standard class of graphs.
Also the spectrum and Ears,(¢) is obtained for some families of graphs and its
complements.
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