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Abstract: The forgotten index F(G) is defined as the sum of cubes of the degrees of the vertices of the graph G.
In this paper we establish some new upper bounds for the Forgotten Topological index involving the number of
vertices, the number of edges and the maximum and minimum vertex degree.
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1. INTRODUCTION

In 1972, Gutman and Trinajsti'c [2,3] made the study on total = -electron energy of the molecular structure

and introduced two vertex degree-based graph variants. These variants are defined as
M,(G)= Y d(v)*andM,(G)= 3 d(u)d(v).
veV (G) uveE (G)

In Chemical literature M; and M, are named as first and second Zagreb indices [6]. The Zagreb indices are
used by various researchers in the studies of quantitative structure property relationships (QSPR) and
quantitative structure activity relationship (QSAR). These indices are also viewed as a molecular structure-
descriptors [6,7]. Various results on its chemical applications and mathematical properties are identified in
[8,9,11,12]. These papers contain also a review of the usage of Zagreb indices as well as a survey of literature
over these indices.

In 2015, Furtula and Gutman [5] reinvestigated this index and they showed that the predictive ability of this
index is almost similar to that of first Zagreb index and for the entropy and acentric factor, both of them yield
correlation coefficients greater than 0.95. They named this index as forgotten topological index or F-index,
denoted by F(G).

F(G)= Y d)”.
veV (G)
Some bounds for the forgotten topological index are seen in [4,5] and the extremal values of F-index for
trees are seen in [1].

2. PRELIMINARIES

All graphs under discussion are finite, undirected and simple. Let G=(V,E) be a simple graph with n vertices
and m edges. Denote by uv the edge of G, connecting the verticesu and v. A line graph L(G) obtained

from G in which vV (L(G)) = E(G), where two vertices of L(G) are adjacent if and only if they are adjacent

edges of G. As usual A = A(G)and § = 5 (G) are the maximum and minimum degree of G, respectively.
The symbols P, Kin.1, C, also denote the path, star, and cycle graphs on n vertices. A Bigreed graph is a graph
in which each vertex is of degree either & or A .

3. MAINRESULTS

In 2010, Bo Zhou and Trinajsti‘c [13] have used the equivalent index for F(G) and presented the following
relation

F(G)= Y [dw'+dm’]= 3 ¥ dw”

uveE (G) ueV (G)veN (u)

The same authors gave the relation between F(G) and My(G), the identity for the forgotten topological index.
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F(G):i > [d(u)—d(v)]2+ >3 du)d(v),

ueV (G)veN (u) ueV (G)veN (u)

which is equivalent to

F(G)= ¥ [du)-dW)] +2M,(G),

WweE (6)
which is mentioned as equation (7) in [5].
Proposition 3.1. Let G be a graph with m edges. Then
F(G)=M/(L(G))+4M (G)-2M ,(G)-4m
Proposition 3.2. Let G be a graph on n verticesand m > 1 edges. Then 3.1
M (G)<2M,(G)+nM/ (G)-4m’

Later in 2012, Hlli'c and Bo Zhou [10] proposed a new lower bound for M ’(G ) .

Proposition 3.3. If G is a connected graph, then

2m—(A2—52)

, 2m(n—1)(A2—52)
M (G)s ———M
n

2
1

(G)+

n
In 2009, Bo Zhou, Trinajsti'c [19] obtained the bounds for the general sum-connectivity index.

Proposition 3.4. Let G be a tree with n > 4 vertices. Then
18+16(n-3)-2M,(G)< F(G)<n’(n-1)-2M ,(G)
with left (right, respectively) equality if and only if G = P, (G = S,,, respectively).

Title must be in 24 pt Regular font. Author name must be in 11 pt Regular font. Author affiliation must be

Proposition 3.5. Let G be a triangle-free graph with n vertices and edges. Then
F(G)<mn®-2M,(G)
with equality if and only if G is a complete bipartite graph.

Theorem 3.6. Let G be a simple graph of with n vertices and m edges. Then
a(n)(A°-6°)(A-5)+2mM,(G)

F(G)<

1
Where o (n) = n [E} [1 - —[E} J , Where [x] denotes integer part of a real number x and equality holds if and
2 ni?2

only if G is regular.
Proof: Leta, =a, =--- =a_ and b, = b, = --- = b_Dbe real numbers for which there exist real constants a, b,

Aand B, so that foreachi,i=1,2,..,n,a<a, <A andb<b <B.
Then the following inequality is valid [17]

nzn: aibi—iaiibi <a(n)(A-a)(B-b),

1
Where « (n) = n rlw1— _FET\ and equality holds if and only if a, = a, = --- = a, and
2] nl2))
b,=b, =-- =b_.Bysetting a, = d (v)*,b, = d (v), wehave A = A°,a = §°, which completes our claim.

For o € R and G be a simple graph. Then
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(A+8) M, (G)’

(3.3) F(G)< ,

8A6mM

equality holds if and only if G is regular.

Proof: In order to obtain (3.3), we use Cassel’s inequality [18]. Let a ,a,,--- a

n

and b ,b,,--- b, be sequences of positive real numbers and w,,w,,--- w_ asequence of
non negative real numbers. Suppose that

a, |
m=minJ—! and M = max{—1|
i=1 Lbl J i=1,n Lbl J
Then one has the inequality
2
n n (m +M )2( n \
S wa'y wh' < > wab,
i=1 i=1 4mM i=1 J
. 1 1 a
The equality holds when w, = —,w,_ = W, = =w _,=0m=—".
a'1b1 a'nbn bl

By setting the values a, = d (v,),b, =1 and the weight w, = d (v, ), we have

zd(v) zwwg[z d (v) J

Put m = 5§ and M = A completes the proof. The equality holds for regular graphs.

[1]
[2]

(3]

[4]
[]
(6]

[7]
(8]

[10]
[11]
[12]
[13]
[14]
[15]

[16]
[17]

[18]
[29]

REFERENCES

Abdo H, Dimitrov D, Gutman I. On extremal trees with respect to the F—index. Kuwait J Sci. 44(3) (2017) 1-8.

I. Gutman and N. Trinajsti¢, Graph theory and molecular orbitals, Total w-electron energy of alternant hydrocarbons, Chem. Phys.
Lett. 17 (1972) 535-538..

1. Gutman, B. Rus¢i¢, N. Trinajsti¢ and C.F. Wilcox, Graph theory and molecular orbitals, XII. Acyclic polyenes, J. Chem. Phys. 62
(1975) 3399-3405.

S. Elumalai, T. Mansour, M.A. Rostami, On the bounds of the forgotten topological index, Turkish J. Math., 41 (2017) 1687 1702.

B. Fortula, I. Gutman, A forgotten topological index, J. Math. Chem. 53 (2015) 1184-1190.

T. Balaban, I. Motoc, D. Bonchev and O. Mekenyan, Topological indices for structure activity correlations, Topics Curr. Chem. 114
(1983) 21-55.

R. Todeschini and V. Consoni, Handbook of Molecular Descriptors, Wiley-VCH, New York, 2002.

S. Nikoli¢, G. Kovacevi¢ and A. Mili¢evi¢, The Zagreb indices 30 years after, Croat. Chem. Acta 76 (2003) 113-124.

I. Gutman, K.C. Das, The first Zagreb index 30 years after, MATCH Commun. Math. Comput. Chem. 50 (2004) 83-92.

A. 1li¢ and B. Zhou, On reformulated Zagreb indices, Discrete App. Math. 160 (2012) 204—209.

K.C. Das, Maximizing the sum of the squares of the degrees of a graph. Discrete Math. 285 (2004), 57-66.

K.C. Das and I. Gutman, Some properties of the second Zagreb index. MATCH Commun. Math. Comput. Chem. 52 (2004), 103-112.
B. Zhou and N. Trinajsti¢, Some properties of the reformulated Zagreb indices, J. Math. Chem. 48 (2010) 714-719.

A. Tli¢, M. 1li¢ and B. Liu, On the upper bounds for the first zagreb index, Kragujevac Journal of Math. 35 (2011) 173-182.
Sunilkumar M. Hosamani and B. Basavanagoud, New Upper Bounds for the First Zagreb Index, MATCH Commun. Math. Comput.
Chem. 74 (2015), 97-101.

J.B. Diaz and F.T. Metcalf, Stronger forms of a class of inequalities of G. Pélya-v and L.V. Kantorovich, Bull. Amer. Math. Soc. 69
(1963), 415-419.

M. Biernacki, H. Pidek, C. Ryll-Naerdzewsk, Sur une inégalité entre des intégrales définies, Univ. Marie Curie-Sklodowska A4
(1950) 1-4.

G.S. Watson, Serial correlation in regression analysis I, Biometrika, 42 (1955), 327-342.

Bo Zhou, N. Trinajsti¢, On general sum-connectivity index, J. Math. Chem. 47 (2010) 210-218.

ISSN: 2231-5373 http://www.ijmttjournal.org Page 523




