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List of symbols

⊔ union of disjoint sets/graphs

× direct product

⋊ semidirect product

N set of natural numbers

G any finite group

Z(G) center of G

CG(x) centralizer of x in G

xG conjugacy class of x in G

xg gxg−1 for some g ∈ G

⟨x, y⟩ subgroup generated by the elements x and y

⟨H,K⟩ subgroup generated by the set H and K

⌈x⌉ greatest integer less than or equal to x

o(x) order of x

NilG(x) {y ∈ G : ⟨x, y⟩ is nilpotent}

Nil(G) {x ∈ G : ⟨x, y⟩ is nilpotent for all y ∈ G}

SolG(x) {y ∈ G : ⟨x, y⟩ is solvable}

Sol(G) {x ∈ G : ⟨x, y⟩ is solvable for all y ∈ G}

Pr(G) commuting probability

Ps(G) solvability degree

Γ simple undirected graph

V (Γ) vertex set of graph Γ

d(u, v) distance between two vertices u and v

diam(Γ) diameter of Γ

degΓ(x) degree of a vertex in the graph Γ

deg(Γ) {degΓ(x) : x ∈ V (Γ)}

NbdΓ(x) neighbourhood of the vertex x in the graph Γ

NΓ[S] S ∪ ( ∪
x∈S

NbdΓ(x))
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Γ[S] induced subgraph of Γ on S

λ(Γ) domination number of Γ

α(Γ) independence number of Γ

ω(Γ) clique number of Γ

κ(Γ) smallest number of vertices whose removal

disconnects Γ

χ(Γ) chromatic number of Γ

γ(Γ) genus of Γ

Kn complete graph of n vertices

Km,n complete bipartite graph

Km,m,m complete tripartite graph

Spec(Γ) spectrum of Γ

L-spec(Γ) Laplacian spectrum of Γ

Q-spec(Γ) signless Laplacian spectrum of Γ

E(Γ) energy of Γ

LE(Γ) Laplacian energy of Γ

LE+(Γ) signless Laplacian energy of Γ

C(G) commuting graph of G

NC(G) non-commuting graph of G

N (G) nilpotent graph of G

NN (G) non-nilpotent graph of G

S(G) solvable graph of G

NS(G) non-solvable graph of G

CCC(G) commuting conjugacy class graph of G

NCC(G) nilpotent conjugacy class graph of G

SCC(G) solvable conjugacy class graph of G

Zn cyclic group of order n

Sn symmetric group of degree n

An alternating group of degree n
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D2n ⟨x, y : xn = y2 = 1, yxy = x−1⟩,

the dihedral group of order 2n

Q4m ⟨x, y : x2m = 1, xm = y2, y−1xy = x−1⟩,

the generalized quaternion group of order 4m

SG(16, 3) ⟨a, b : a4 = b4 = 1, ab = b−1a−1, ab−1 = ba−1⟩

SL(2, q) special linear group of degree 2 over the

field of order q

PSL(3, 2) projective special linear group of degree three over the

field of order 2

Sz(2) ⟨a, b : a5 = b4 = 1, b−1ab = a2⟩,

the suzuki group of order 20

QD2n ⟨a, b : a2n−1
= b2 = 1, bab−1 = a2

n−2−1⟩,

the quasidihedral group of order 2n

GL(2, q) general linear group of degree 2 over the

field of order q

V8n ⟨a, b : a2n = b4 = 1, b−1ab−1 = bab = a−1⟩

SD8n ⟨a, b : a4n = b2 = 1, bab = a2n−1⟩,

the semidihedral group of order 8n

U(n,m) ⟨x, y : x2n = ym = 1, x−1yx = y−1⟩

M2nk ⟨a, b : an = b2k = 1, bab−1 = a−1⟩

U6n ⟨a, b : a2n = b3 = 1, a−1ba = b−1⟩

G(p,m, n) ⟨x, y : xp
m
= yp

n
= [x, y]p = 1, [x, [x, y]] = [y, [x, y]] = 1⟩

M16 ⟨a, b : a8 = b2 = 1, bab = a5⟩
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