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Introduction

Let G be a simple connected graph with vertex set V(G) = {vy,v,,..., v, }.
The topological distance between vertices v; and v; of G is the length of a
shortest path joining v; and v;. Let T be tree with k pendant (= vertices of
degree one), labelled by vy, v,, ..., k. The terminal distance matrix of T, is
the square matrix of order k whose (i, j) —entry is the topological distance
between v; and v;.

The class of Kragujevac trees emerged in several studies addressed to solve
the problem of characterizing the molecular graphs with respect to some
topological indices such as the atom-bond connectivity index.

Definition 1. Let P; be the 3-vertex tree, rooted at one of its terminal
vertices. For k = 2,3,..., construct the rooted tree Bj, by identifying the
roots of k copies of P; . The vertex obtained by identifying the roots of Ps-
trees is the root of By, .

Definition 2. Let d > 2 be an integer. Let 5y, 35, ..., B4 be rooted trees
specified in Definition 1. A Kragujevac tree T is a tree possessing a vertex
of degree d, adjacent to the roots of 8, 5, ..., B4. This vertex is said to be
the central vertex of T, whereas d is the degree of T. The subgraphs
B4, Bo, ..., Bq are the branches of T If all branches of T are isomorphic, T is
called regular Kragujevac tree.
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Results and discussion
Let ®; (1) and P; (1) denote the characteristic polynomial of the adjacency
matrix and the Laplacian matrix of G. The following results are obtained in

this paper.
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Theorem 1. Letk,d = 2 and T, 4 be a regular Kragujevac tree of order k
and degree d. Then
®r, D) = A = DEDUAR? -k - D] A* = (k+d + DA%+ d),
Pr, () = A(2* =34+ D* D@3 — (k + 4)A% + (2k + 4)4
—1)d-1
B —(k+d+4)22+ (kd + 2k +3d + 4)A — 2kd —d — 1).

Corollary 1. Let T be a Kragujevac tree of degree d, p denote the spectral

radius and A denote the maximum degree of (non-central) vertices of T,
then

A+d+1+\/(A+d+1)2—4d
p= 2 .

Corollary 2. Let T be a Kragujevac tree of degree d and E(T) denote the
energy of T, then

E(T)SJ2A+2d+2+2J(A+d+1)2—4A

+\]2A+2d+2+2\/(A+d+1)2—4A

+2d(A—1)+2(d—-1) /A—1.

Corollary 3. Let k,d = 2 and Ty, 4 be a regular Kragujevac tree of order k
and degree d. The Kirshhof index of T}, 4 is given as follows:

Kf(Teq) = —d?(10k% + 7k + 1) — 4d(k? + k).

Conclusion

e The characteristic polynomial of adjacency and Laplacian matrix of the
regular Kragujevac tree of order k and degree d is computed.

e An upper bound for the spectral radius and the energy of the Kragujevac
trees is obtained.

e The Kirshhof index of Kragujejac tree of order k and degree d is
computed.
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