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THE GENERALIZED STATUS SCHULTZ AND STATUS
GUTMAN INDICES

D. VYSHNAVI AND B. CHALUVARAJU

ABSTRACT. Generalization of indices is a major concept of graph the-
ory wherein many different relative graphical indices are represented
in the form of a single index with varying powers. In this paper, we
initiate the study on generalized status Schultz index and generalized
Gutman index. Here, we have obtained exact value of some specific fam-
ilies of graphs and inequalities of these indices in terms of order, size,
degree’s, radius and diameter. Further, we have done comparative anal-
ysis of various status related indices using a graphical plot considering
the molecular graphs of some monocarboxylic acids to which the indices
are calculated.
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1. Introduction

A graph G = (V, E) is a mathematical structure consisting of a set of
vertices V' = V(G) and a set of edges E = E(G). Each edge connects
a pair of vertices, representing a relationship or connection between them.
The graphs considered in this article are non-pseudo undirected graphs with
p-vertices and g-edges. The number of vertices at a distance one from wv;
where i = 1,2, --- ,p is said to be the degree of vertex v; and is represented
as dg(v;). The minimum degree is represented by ¢ = §(G) and the max-
imum degree is represented by A = A(G). The minimum length of the
path between two vertices v; and v; is said to be the distance between them
and is represented as d(v;,v;). The eccentricity e(v;) of a vertex v; is the
maximum among the distances from vertex v; to all the other vertices in
G. The maximum eccentricity is said to be the diameter of a graph G and
is denoted by diam(G) = D(G) = D and the minimum eccentricity is said
to be the radius of a graph G and is denoted by rad(G) = rad. For the
terminology not defined here, we refer to [12] and [13].

The status[14](or transmission [1]) of a vertex v; € V(G) of a graph G is

defined as
oa(vi) = Y d(vi,v)).
’U]‘EV(G)

In other words, og(v;) is the sum of its distance from every other vertex in
V(@) of a graph G. This quantity serves as a pivotal measure of a vertex’s
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connectedness within G.

Additionally, the Weiner index of a graph G, introduced by Harry Wiener
in [31], encapsulates the pairwise distances between vertices in a graph which
is defined as follows:

W(G) = Z d(vi,vj) = % Z oc(v;).

{viw; }CV(G) v, EV(G)

In the context of chemistry, the Wiener index has been used to model var-
ious physicochemical properties of molecules, including boiling points. The
rationale behind this is that molecules with similar Wiener indices are ex-
pected to have similar boiling points.

For more details on graphical indices, we refer to [4, 5, 6, 7, 8, 11, 20, 21,
22, 23, 28, 30].

Molecular graph theory is a branch of graph theory that focuses on the
study of molecular structures using graph theoretical concepts. In this con-
text, a molecule is represented as a graph, where atoms are represented as
vertices, and chemical bonds are represented as edges. Graphical indices
are numerical values associated with a graph, often used in the field of
mathematical chemistry and chemical informatics to describe the topologi-
cal structure of molecules.

Being motivated by the generalized Schultz and Gutman indices intro-
duced by Ameer et al.[3] and the status distance indices introduced by
Sumithra and Adiga [29], we generalize the status distance indices which
are defined as follows:

For any two real numbers a and b, the (a,b)- status Schultz index of a
graph G is given by

SSan(@) = > oav) +o6(v)))*d(vi, v;)"],
{viv }EV(G)
and the (a,b)- status Gutman index of a graph G is given by
SGun(@) = > l(oa(vi).oa(v))dvi,v;)"].
{viv; }CV(G)

For more details on status related graphical indices, we refer to [2, 9, 10, 15,
24, 25, 27, 32].

2. The particular values of a and b in (a,b)-status distance indices

Most of the status based indices are special cases of (a, b)-Status distance
Indices, for particular values of real numbers a and b as follows:
(i) S5(1,0)(G) = S1(G), the first status connectivity index, [26].
(i) S’G 1,0(G) = SQ(G) the second status connectivity index, [26].
(iii) S ( 1 0)(G) SS(G), the sum connectivity status index, [19].
) S

(iv ( 1 0)(G) PS(G), the product connectivity status index, [19].
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(v) SS(; 0) (G) = SN(G), the status Nirmala index, [18].
3
(vi) SG(;O) (G) = RPS(G), the reciprocal product connectivity status
index, [19].
(vii) SS2,0)(G ) HS1(G), the first hyper status index, [19].
viii 2,0) 2 , the second hyper status index, [19].
SG — HS,(G), th d h d
(i) 2554 0)(G) = HS(G), the harmonic status index, [25].
(xi) SS’(l 0)(G) +8G(1,0)(G) = SGO1(G), the first status Gourava index,

[17].
(x) §5(1,0)(G)SG(1,0)(G) = SGO2(G), the second status Gourava index,
[17].
(xi) §8(1,1)(G) = SS(G), the distance status connectivity index, [29].
(xii) SG(1,1)(G) = SG(G), the distance status product connectivity in-
dex.

Theorem 2.1. Let G be a non-trivial connected graph with the real numbers
a and b. Then,

5C(3.0)(@)
SS1,0)(G)
where GAS(QG) is the geometric arithmetic status index [16] of G.

< GAS(G),

Proof. By the definitions of SG(; 0) (G), 88(1,0)(G) and GAS(G), we have
3
the desired result. O

3. The (a,b)- status distance indices of certain class of graphs

Proposition 3.1. Let K, be a complete graph with p > 2. Then
(1) SS(ap)(Kp) =277 "p(p — 1)**.

.. p .
(i) SG(ap)(Kp) = 5(? — 1)+t

Proof. Let K, be a complete graph with p > 2. Then each vertex has
status p — 1 and since each vertex is neighbor of every other vertex, distance
between any two vertices is also one. Substituting the above information
in the respective definitions of (a, b)-status distance indices and solving, we
obtain the proposition as mentioned above. O

Proposition 3.2. Let C, be a cycle with p > 3. Then

2\ @
p(% [1"+2”+---+(§—1)b]

p2a+b+1

(i) SS(ap)(Cp) = +W’ if pis even.

p2—1 “ p—
£~ 149264 ... £ -
p( 2 ) [P +2"+ + 2

1
], if pis odd.
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4N\ Q
p(%) 10420+ (5 1))

4a+b+1
()

5 , if pis even.

(ii) SGap)(Cp) =

271 2a ~1
p<p4 ) [1b+2b+~~+(p7)b],z'fpisodd.

Proof. Let Cp, be a cycle with p > 3. Then each vertex in an even cycle has
2 2

status Z- and each vertex in an odd cycle has status pT_l. The distance

between any two vertices in an even cycle ranges between 1 and £ and in an

odd cycle it ranges between 1 and p%l. Substituting the above information
in the respective definitions of (a, b)-status distance indices and solving, we
obtain the proposition as mentioned above. O

Proposition 3.3. Let K., be a complete bipartite graph with m < n and
m,n > 1. Then
(i) SS(a,p)(Kmn) =mn(3m + 3n —4)* + [2n + 4(m — 1)]*m(m — 1)20-t
+n(n —1)[2m + 4(n — 1)]%207 1,
(il) SG(ap)(Kmn) = mn[5mn + 2(m® + n*) — 6(m +n) + 4]*
+m(m —1)[n? + 4(m — 1) 4+ 4n(m — 1)]22°~1
+n(n—1)[m? +4(n —1)% + 4m(n — 1)]22"L.
Proof. Let K, be a complete bipartite graph with m,n > 1 and m < n.
Then the vertices with degree n has status n + 2(m — 1) and the vertices

with degree m has status m + 2(n — 1). Since the distance between vertices

of different sets is one and the vertices of same set is two, there exists mn

set of vertices with distance one and [(7) + (5)] set of vertices with distance

two where (72") set of vertices are joined by an edge whose end vertices have

status n +2(m — 1) and (3) set of vertices are joined by an edge whose end
vertices have status m + 2(n —1). Substituting the above information in the
respective definitions of (a, b)-status distance indices and solving, we obtain
the proposition as mentioned above. O

Corollary 3.4. Let S, = K1 p—1 be a star with p > 2. Then
(i) SS(ap)(Sp) = (p— 1)(3p — 4)* + (p* — 3p + 2)(2p — 3)920+0-1.

(il) SGap)(Sp) =(p — 1)(2p*> —5p+3)* + (p” — 3p+2)
(4p* — 12p +9)*2°~1,
Proposition 3.5. Let W), = K1 + Cp—1 be a wheel graph with p > 4. Then
(1) SS@anWp)=r@-1)EBp—6)"+ (p —1)(4p — 10)*
+ (p* = 5p + 4)(4p — 10)2.2°7 1,
(ii) SGap)(Wp) =(p —1)(2p* — Tp+ 5)* + (4p® — 20p + 25)°
(p—1) + (p* — 5p + 4)(4p* — 20p + 25)720~ 1.
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Proof. Let W, be a wheel graph with p > 4. The central vertex has status
p — 1 and all the other vertices have status 2p — 5. There exists 2(p — 1)
set of vertices with distance one where p — 1 sets of vertices are joined by
an edge whose both end vertices have staus 2p — 5 and the other p — 1
set of vertices are joined by edges whose end vertices have status p — 1 and
2p—>5, and ptpr set of vertices with distance two. Substituting the above
information in the respective definitions of (a, b)-status distance indices and
solving, we obtain the proposition as mentioned above. O

Proposition 3.6. Let F,, be a friendship graph with n > 2, where F, is a
graph with n copies of Cs with one common vertex to all. Then

(i) SS(ap)(Fn) = 2n(6n —2)* + n(8n — 4)a + (4n? — 4n)(8n — 4)2°7L,

(i) SG(ap)(Fn) = 2n(8n* — 4n)* + n(16n* — 16n + 4)
+ (4n? — 4n)(16n% — 160 + 4)22°~L.

Proof. Let F,, be a friendship graph with n > 2. Then the central vertex
has status 2n and the other vertices have status 4n — 2. There exists 3n set
of vertices with distance one where n set of vertices are joined by an edge
whose end vertices have status 4n — 2 each and 2n set of vertices are joined
by an edge whose end vertices have status 2n and 4n — 2, and [(22") — n}
set of vertices with distance two. Substituting the above information in the
respective definitions of (a, b)-status distance indices and solving, we obtain
the proposition as mentioned above. O

4. Inequalities of the (a,b)- status distance indices

We here obtain the inequalities of the (a,b)- status distance indices in
terms of order, size, diameter, radius, minimum and maximum degree.

4.1. Inequality in terms of order and size of G.

Theorem 4.1. Let G be a non-trivial graph with the real numbers a and b
both being positive. Then,

(1) plp —1)2°7" < 8S(,)(G) < 297 'p(p — 1)+
—1
Proof. Let G be a non-trivial graph with p vertices. Then,
(3) 1<og(v)<(p—1)?% and 1<og(vj) <(p—1)>~
Summing up the inequalities (3) and raising it to the power a, we have
(4) 1 < (06(vi) +oa(v)))" < 2%(p - 1)*.
Also, we have
(5) 1< d(u,v0)’ < (p—1)"

Multiplying the inequalities (4) and (5) and taking summation over the set
{vi,v;} C V(G), we have

Yoo Y [loa(wi) +o6(v;) (d(u,v))"]

{viv; }EV(G) {vi,v; }EV(G)
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< Y 2p-1*(p-1)
{viv YEV(G)
-1 -1
p(p2 )20, < SS(a,b)(G) < p(p2 )2a(p _ 1)2a(p _ l)b.

Thus we obtain the required inequality (1).
Now, to prove the inequality (2), we multiply the inequalities in (3) and
raise it to the power a. Thus we obtain,

(6) (06(vi)-06(v;))* < (p— 1)
Multiplying the inequalities (5) and (6) and taking summation over the sets
{vi,v;} C V(G), we have

Z 1< Z [(oc(vi).o6(v;))“d(u, v)"]

{viv;}CV(G) {vi,v;}CV(G)

< > -D*e-1)

{viv;}EV(G)

P2 < 56m(6) < PPV 1y -1y

Thus we obtain the required inequality (2). O
4.2. Inequality in terms of order, diameter and degree’s of G.

Theorem 4.2. Let G be a non-trivial graph with the real numbers a and b
both being positive. Then,

p(p—1)2° 1 (2p — 2—=A)* < SS(44)(G)
(7) <p(p-1)2""'[D(p—1) — (D —1)5]"D".

PP = ap— 1) — 480 — 1) + 0" < SGio(G) <

-1
(8) %wa?(p —1)? =26D(D = 1)(p — 1) + (D — 1)2A%]".
Proof. Let G be a non-trivial graph with the real numbers a and b both
being positive. Then,
(9) 2p =2 —dg(vi) < og(vi) < D(p—1) = (D — 1)dg(vi).
(10) 2p — 2 —da(vj) < og(v;) < D(p—1) = (D = 1)da(vy).

Summing up the inequalities (9) and (10) and raising it to the power a, we
have

2(2p = 2) = (da(vi) + da(v)]* < log(vi) + oa(v))]*
(11) <[2D(p—1) = (D = 1)(da(vi) + dea(vs))]*.
Multiplying inequalities (17) and (11) and taking summation over the set
{vi,v;} C V(G), we have

Y 220 2) — (de(v) + da(v;)])

{viv; }CV(G)

< > oa) + o)) (d(u, )]

{viw; }EV(G)
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< Y 2D —1)— (D —1)(da(v;) + dg(v;))]*D".
{viv; }EV(G)

Also, substituting 6 < dg(v;) < A, the above inequality becomes,

plp—1)

5 2912(2p — 2)—A]" < 88,1 (G)

<

P2 =Dy phpip 1) - (D - )"

Thus we obtain the required inequality (7).
Now we prove the inequality (8). Multiplying the inequalities (9) and (10)
and raising it to the power ’a’, we have

[4(p — 1)°=2(p — 1)(d(vi) + da(v))]” < (06 (vi)-06(v)))"

<[D*p-1)* = D(D -1)(p—1)

(12) (de (vi) + dg(v;)) + (D = 1)%dg (vi)dg (v;)]".
Multiplying inequalities (17) and (12) and taking summation over the set
{vi,v;} C V(G), we have

> H-1 =200 - V(e (vi) + da(v;)”

{viv; }CV(G)

IN

Y [oav).06(v))* (d(u,v))’]

{viv; }SV(G)
< > [De-1'-DD-1p-1)
{vi v }SV(Q)
(da(vi) + da(v) + (D = 1)%dg(vi)da (v;)]* D
Also, substituting § < dg(v;) < A in the above inequality, we obtain the
required inequality (7). O
4.3. Inequality in terms of order, size and diameter of G.

Theorem 4.3. Let G be a non-trivial graph with the real numbers a and b
both being positive. Then,

(13) p(p—1)2%71 < 88,4 (G) < 27 'p(p — 1)“ T D*FP.

-1
(14) p(p2 ) S SG(a’b)(G) S g(p _ 1)2a+1D2a+b'

Proof. Let G be a non-trivial graph with the real numbers a and b both
being positive. Then,

(15) 1<og(v)<(p—1)D and 1<og(vj) <(p—1)D.

Adding up the above inequalities and raising it to the power ’a’, a positive
real, we have

(16) 2¢ <log(vi) + og(v;)]* < 2%(p—1)*D*

Also, we have the known inequality, 1 < d(u,v) < D.

Raising the above inequality to the power ’b’, a positive real, we have

(17) 1 < [d(u,v)]® < D°.
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Multiplying the inequalities (16) and (17) and taking summation over the
sets {v;, v} € V(G), we have

Yoo Y [(oa(wi) + o6 (v;)*(d(u, )]

{viw; }EV(G) {viw; }EV(G)
< Z 2a(p _ 1)aDa+b.
{wi,v; Hvi v }CV(G)
i.e., p(pZ_ 1) 20 < SS(a’b)(G) < p(p2_ 1) Qa(p _ 1)11Da+b‘

Thus we obtain the required inequality (13).

Now, to prove the inequality (14), we multiply the inequalities in (15) and
raise it to the power a. Thus we obtain,

(18) 1< oa(vs).o(v,)]" < (p— 12D,

Multiplying the inequalities (17) and (18) and taking summation over the
sets {v;,v;} C V(G), we have

Yoot Y [o6wi)on(v)(dlu,v))]

{viv; }CV(G) {viv; }CV(G)

< Z (p _ 1)2aD2a+b.
{viw; }EV(G)

pp—1 pp—1 ap2a
% < SGap(G) < %(p— 1)2ep2ett,
Thus we obtain the required inequality (14). d

Corollary 4.4. Let G be a non-trivial graph with p vertices. Then,
p(p— 127" < 88(4,)(G) < 2277 Ip(p — )*F (rad)* .

—1 — a a
p(p2 ) S SG(%b)(G) S 22a+b lp(p_ 1)2 +1(T,ad)2 +b.

Observation 4.5. All the inequalities proved in above theorems hold true
for any real numbers a and b having same sign. If the real numbers a and b
are of opposite signs, then the inequalities reverse.

5. CHEMICAL APPLICABILITIES OF STATUS DISTANCE INDICES

Monocarboxylic acids are chemical compounds that have only one carboxyl
group in the molecule. Carboxylic acids are widespread in nature. The
aliphatic monocarboxylic acids with C; to C4 carbon atoms are relatively
volatile with a different pungency, while the acids with the more carbon
atoms are relatively oily materials and have a little solubility in water.

All the vertices in molecular graph of monocarboxylic acids (see figure
1) are numbered from left to right and status of each vertex is represented
in table 1. The calculated graphical indices of butyric acid (G1), caprylic
acid(G2), capric acid(G3), undecylicacid(G4), lauric acid(Gs ), myristic acid(Gg),
margaric acid(G7) and arachidic acid(Gs) are represented in table 2 and the
graph corresponding to these indices is plotted as in figure 2.
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A AAAL AAAAK

Butyric acid

Margaric acid

/\/\/\/\/\/\/\/\/\/< Arachidic acid

FIGURE 1. Some monocarboxylic acids

Caprylic acid

AN AAAAAK

Undecylic acid

AAAAAAK
AAAAAAAAL

Capric acid

Lauric acid

Myristic acid

TABLE 1. Status of each vertex in Gj

Status | og, (1}1) 0G, (Ul) 0Gs (vl) 0G, (Ul) 0Gs (UZ) 0Gs (vl) 0Gr (UZ) 0Gs (Ul)
V1 14 44 65 7 90 119 170 230
) 10 36 55 66 78 105 153 210
U3 8 30 47 57 68 93 138 192
V4 8 26 41 50 60 83 125 176
U5 12 24 37 45 54 75 114 162
Vg 12 24 35 42 50 69 105 150
vy - 26 35 41 48 65 98 140
U8 - 30 37 42 48 63 93 132
Vg - 38 41 45 50 63 90 126
V10 - 38 47 50 54 65 89 122
v11 - - 57 57 60 69 90 120
V12 - - 57 68 68 75 93 120
V13 - - - 68 80 83 98 122
V14 - - - - 80 93 105 126
V15 - - - - R 107 114 132
V16 - - - - - 107 125 140
V17 - - - - - - 138 150
V18 - - - - - - 155 162
v19 - - - - - - 155 176
V20 - - - - - - - 192
V21 - - - - - - - 212
V22 - - - - - - - 212
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The (a, b)—status distance indices of these acids are as follows:

S8 (G1)

SG o) (G1)

55(a,p)(G2)

SG(a,p)(G2)

S8 (G3)

SG(a,b) (Gd)

— 3@23a+b + 5a22a+b+1 + 9a2a+b + 11a2a+b + 13a2a+26+1

4 22030+ 4 92atl5a 4 169 4 18% 4 247,

_ 3a25a+b+1 + 5a24a+b + 23a+15a3a+b + 7a24a+b + 9a24a+b
4 21a23a+2b+1 + 112a3b 4 25a+13a 4 64a 4 80a + 14011.

_ 26a+b+1 4 2a+133a+b 4 26a+1 5b 4 7a23a+2b+1 + 11a6a+b

+ 12a5a+b + 15a4a+b + 17a3b22a+b+1 + 17a4a+b + 19a22a+b
+ 20930 4 gpagatbtl 4 g7agatbtl | gjagath | gjagat2btl
+ 2a+131a3b + 35a3b2a+b + 37a2a+b + 41a2a+3b+1 + 52a3b
+ 62a5b + 68a5b + 70a3b +3 74a7b + 23a+17a + 22a+117a

+ 2971259 1 489 4 66% 4 80°.

_ 24a+15a32a+b + 5a63a+b + 24a+1 19a3a+b + 27a25a+2b

4 32a33a+b + 33a25a+2b + 36a52a+b + 39@24a+b+1 4 676(1,31)
+ 57a24a+2b+1 + 95a22a+b+13a+b + 117a23a+b 4 143a3b23a+b
+ 165a23a+b + 23a+1 171(1717 + 195a22a+2b+1 + 209a23a+3b+1
4 247a22a+b+1 + 22a+1247a5b + 361a22a+b + 45a24a+b+1

+ 93695 + 1056%5° + 114493° + 1320%7° + 2%+139¢

4 22011959 4 220+19857 1 5767 4 1080% + 1584%.

_ 3a25a+b + 4a52a+b + 7a24a+b 4 2a+172a+b + 9a23a+b+1

+ 11a3b23a+b+1 + 13a23a+3b+1 + 18a5a+b 4 19a22a+b+1

+ 22a+1 19a3b + 21a22a+b+1 + 22a+121a5b 4 23a22a+2b+1

+ 23a3b22a+b + 22a+123a5b + 25a3b22a+b + 39a2a+2b+1

+ 41a2a+2b+1 + 2a+141a3b + 45a2a+2b + 2a+147a3b + 102
4 49a2a+b+1 4 47a3b2a+b+1 + 51a2a+2b 4 51a2a+3b + 120(1
+ 61950201 4 74930 4 g9e5b 4 9293b 4 94970 4 967

+ 102a7b + 106a3b + 112a32b+1 + 23a+19a + 23a+111a

+ 570201 4 53aga+3b 4 gdatlyga | gatlgga 4 7ge,

— 77a52a+b + 91a52a+b 4 741a2b+15a+b 4 1369a3b + 168111517
+ 2(39995%1°) 4- 703220T139H0 4 9(104523%120) 4 1295920+
4 2(703%3%F%) 4- 14359201 4 2(143593°) + 15179220+
+16457220T1 4 2(164573%) 4 173972°F1 + 2(173975)
+1925%4° 4 19279207130 4 19959220+1 4 203523 4+ 2035%6°
+ 220977 + 225592 + 225597° 4 2275%6° 4 23377201

+ 2(2337%7°) + 2405%4° 4 267992301 1 240597° 4 2585%8°
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Ss(a,b) (G4)

SGa)(Ga)

S8 (Gs)

+ 2665%3° + 266578° 4 30552° + 305579° + 324972

+ 2(1295%) 4 2(1517%) 4 2585% 4 2(1927%) + 2(2679%)

+ 3575% 4 1225%.

= glatbglath 4 o(q7ag2athy | j7aglath | j7aga+btlgath

+ 17979Fb 4 2(19259F0) 4 91992a+b 4 9gag2atbil 4 jqjagh
+ 2503b92a+b 4 g7agath 4 9gaglatb 4 9gaglatdb 4 qg7a5b

+ 37a3a+b 4 41a3a+2b 4 43a2a+b+1 + 45a2a+2b 4 49a2a+2b+1
+ 51a2a+b+1 + 55a2a+2b+1 + 55a3b2a+b+1 + 23a22a+2b+1

+ 59a2a+b+1 + 59a2a+3b+1 + 59a3b2a+b + 57a2a+3b + 67a2a+b
+ 6192920 4 6192073 4 3(67°5°2°) 4 2(9178) + 2(99”5")
+2(109°5%) + 2(107°7%) + 2(113°3%) 4 2(1137°) + 12779
+ 2(12599%) 4 127%3% 4 2(145%11%) + 2(83%) + 2(87%) + 143°
+ 2(2993%F) 4 2(95%) 4 2(107%) + 123% + 2(125%) 4 11925°.
— gatlgaglath | gatlgraglath | gear2atb | grag2a+th

+ 22a+185a32a+b 4 95a2b+133a+b + 110a33a+b + 289a24a+b

4 119a23a+b+13a+b + 22a+1119a11a+b 4 2a+1 133@32a+b

+ 22a+1323a3a+2b + 357a23a+2b+1 4 418a9a+b + 425a23a+b+1
+ 425a23a+3b+1 + 441a22a+b + 525a22a+b+1 + 525a22a+2b+1
4 561a5b23a+b+1 + 625a3b22a+b 4 693a4a+b + 22a+1697a5b

4 22atl765070 4 go5e92ath | go5agatsh 4 gatly(gzagh

+ 20711197950 4 291149597 + 1845920+ 2025940

+ 23377220+ 4 25659201 4 270695° + 2970%7° 4 315796°

+ 323495° 4+ 324998" + 3465%4° + 3465°8° 4 3850°3°

+ 3850%9° 4 438922° 4 4389910° + 20718617 + 20119452

+ 22071969 4 20711125 4 20711425 4 3762 + 5082°.

_ 27a+2b + 27a+3b+1 + 3b27a+b+1 + 22a+133a+b + 5a25a+b

4 27a+1 5b 4 3a2a+b52a+b + 7a2a+632a+b + 9(142a+b + 16a9a+b
+ 2a+111a5a+b + 13a23a+2b+1 + 2a+1 17a3a+b + 28a5a+b

+ 19a2a+b+13a+b + 23a6a+b + 27a22a+2b+1 + 29a22a+2b+1

+ 22a+129a5b + 33a22a+3b + 35a22a+b+1 4 35a22a+36

+ 22a+135a9b 4 37a5b22a+b+1 4 49a2a+b+1 4 59a3b2a+b+1

+ 46a3a+2b + 50a3a+b + 51a2a+b+1 + 55a2a+b+1 + 2a+159a3b
+ 61a2a+b+1 + 2a+161a7b + 65a2a+2b+1 + 2a+165a7b + 168a
+ 67020 T 2017030 4 697200 4 739502010 4 79e20
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SG(a,b) (Gb)
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+ 8593202+ 410038 410875 + 120°7° + 126°5° + 96°
+128°7° +136"9" 4 138°7" + 44°3“ T + 3(15811") + 146°
+ 2301130 4 g2atlgya 4 gotlyge 4 gatlgge 4 gfatl,

_ 25a+134a+b + 5a28a+b+13a+b 4 26a+15a32a+b 4 36a53a+b

+ 25a+15a33a+b =+ 5a25a+b33a+b =+ 5a23a+b+134a+b + 7020%

4 28a+13a5a+b 4 23a+13a53a+b + 13a25a+b32a+b + 52a34a+b

+ 17a26a+b+1 5a+b 4 20a35a+2b 4 25a28a+b 4 25a25a+2b+132a+b
+ 26a+125a3a+2b + 27a23a+b52a+b + 45a26a+2b+1 + 75a26a+b+1
+ 51a26a+2b+1 + 26a+151a5b 4 75a25a+b+1 + 135a25a+3b+1

+ 81a25a+b+1 4 125a25a+2b+1 + 25a+1125a7b + 25a+1195a11b
+ 200a33a+b + 255a24a+3b+1 + 375a23a+b+1 + 23a+1425a3b

+ 425a3b23a+b+1 + 459a23a+b+1 + 23a+1459a7b + 520a9a+b

+ 585a23a+b + 663a5b23a+b + 675a22a+2b+1 + 765a23a+b

+ 975040 4 1053722430 4 1125922430 4 121594%+0
+250073° + 2916%5" + 3600°7” + 3744°5" + 3900°7"
+4320%7° + 4624°9" 4 6120°11° + 254175 4 260+ 1g5¢

+ 2%atlogre 4 93atlygre 4 92etlG7Ee 4 2304% + 5304
— 27a+1 + 27a+b+1 + 24a+b+132a+b + 2a+1 34a+b + 23a+b3a+b7a

+ 23a+13a+2b7a + 22a+15a+b7a + 22a+b5a+b9a + 22a+13a+b11a

+ 24a+2b+111a + 24a+111a + 2a+2b32a+b11a + 24a+b+15b11a

+ 24a+19b11a + 22a+b+13a+b13a 4 23a+b+1 19% + 23a+17b19a

+ 23a+b+121a + 23a+b3b23a + 2a+13a+b23a + 23a+2b+13b25a

+ 22a+b+133a + 22a+b+135a + 22a+13b37a + 22a+b+13b37a

+ 22015397 - gatibilyge 4 g2atisbyge 4 g2atbope 4 198
+ 5a+b34a + 22a+b5b47a + 7a+b26a + 22a+b47a + 22a+b53a

+ 24a+19a + 7a+b24a + 23a+125a + 3a+2b58a + 2a+2b3b101a

4 2070 4 9ot 4 gatbHlyga g gatlsbyge 4 9940
+ 202079y getSbilqge y getlybyge 4 getdbiigye 4 126
+ 2a+b+13b85a + 2a+17b85a + 2a+2b87a + 2a+3b91a + 2a+167a
4 2a+3b85a 4 2a+b+15b91a + 2a+b+195a 4 2a+111b95a + 7b150a
+ 2020977 4 90b1 7% 4 20071137 4 30130% + 5°138°
+29713°91% 4 9°166" + 9°184% + 11°186* + 5°188" 4 11°188"
+11°194° + 3°202% 4 3(13"212°) 4 2¢+179%,

= 2(39°5°7P) 4+ 639205710 4+ 108574320 4 2(713%3201P)
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S8 (G7)

+2(16193%70) 4 2(175%330+0) 4 217020+ 33a+b | g73ag2eth
4 245a2b33a+b + 321a2b+152a+b + 575a2b+132a+b + 135a72a+b
+ 749220132040 4 o(775999HD) 4 9(963270HP) 4 1537720+

+ 2(1391950) + 1819220 T1 7970 1 2(2461739720) 1 805292+
+ 87523200 1 9(267523%1Y) 4 33172220 +130+0 4 4p95220+1
+ 422573° + 4347920+ 4 4485992+ 4 47257920+ 4 476195°
+ 4875720F1 4 5229722+ 4 2(539593%) 4 562577 + 12495%
+ 2(52295%) + 53959207130 + 2(5727%7%) 4 2(5859%5%)

+ 604592%F1 4 2(60457%) 4 62252230+ 4 64172230+1

+ 688979° + 695572301 1 69759201 4 7245%4° 4 73837220 +1
+ 749798 + 7719720150 4 7735%6° + 773579° 4 8211%5°

+ 8211910° 4 8649911° + 871592 + 8715%11° + 8881224 +1

+ 2(8881911%) 4 8925%4° 4 8925%11° + 987723 + 9877912
+ 1106792 4 11067°13° + 2(11235°13%) + 1144972° + 3969°
+ 2(4095%) + 2(4485%) + 2(5175%) + 2(6225%) + 2(7719%)

+ 572792 1 9765% 4 6825°8% + 2(9951%).

— 32atbgatbra | glatbtlgagath 2(5a72a+b) 4 atb+lgatboga
+ 2(350+by 4 gPat2b | s2atbyja y qajgath | gatbilglatbyja
+ 22a+b5a+b13a + 22a+b+13a+b17a + 22a+b+13a+b19a + 3239
+ 2(32a+b23a) + 2(11a+b23a) + 2(7a+b29a) + 93atb+lgbgia

4 glatbrigbgya | gSa+brlgsa | o(gatbgge) | ga+2bgathyza

+ 6970419 4 2(5910439) 4 92atbyge 4 92atbilyza 4 9(1797)
4 22a+2b+147a + 22a+b3b49a 4 22a+2b+1 51a + 22a+b+153a

+ 22a+3b+153a + 22a+3b+157a 4 22a+b5b57a =+ 22a+2b+159a

4 92a+btlgbsga | gbsatbgga 4 o2atsbilgia | o(3atbgya)

+ 920+2b+1gga | 92a+3bgra | 92a+2b+1gbgra 4 2(3a+b65a)

+ 22a+b3b67a + 3b4a+b67a + 22a+b7b69a + 4a+b71a + 3a+b89a
4 92atbrbria 4 9(30+2b730) 4 g2atbtlgga | 9(3a+2by7a)

+ 2a+b+191a + 2a+2b93a + 2a+2b+197a + 3a+b5b97a + 5b251a
4 2a+3b105a 4 2a+b+l 3b107a + 2a+2b+1 109@ 4 2a+3b+l 109a

+ 2a+b+1115a + 2a+3b121a + 2a+b5b123a + 2a+2b3b125a

4 3(49F20779) 4 20720129 4 9a+b139a 4 gatbybygge

+ 220%b779 4 9(183%) + 2(3°1877) + 2(191%) + 2(5°191%)

4 201992 4 9(5°203%) + 2(7°207%) + 2(7°215) 4 2(219%)
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+2(9°223%) + 2(7°227%) + 2(5°231%) + 2(239%) + 2(11°2399)
+ 7°243% 4 2(11°243%) + 2(9°245%) 4 11°251% + 2(3%223%)

+ 2(57253%) + 9°259% 4 2(263%) + 7°263% + 11°263*

+ 2(13%263%) + 13°267% + 2(3°2697) 4 2(13°269%) + 291¢
+2(203%) + 2(293%) + 2(15°293%) + 3°295¢ 4 13°275¢

+ 207b155% 4 2(17°325%).

SG(a’b)(G’?) — 2a+154a+b9a + 2a+173a+b15a + 33a+b4a+b19a + 3b54a+b34a

4 2b+154a+b21a 4 22a+b+133a+b95a 4 22a+b+133a+b115a

+ 102a+b153a + 2a+133a+b155a + 92a+b170a + 2a+133a+b175a
+ 2a+152a+b189a + 32a+b4a+b437a + 2b33a+b527a 4 9b15130a
+ 2a+132a+b589a + 33a+b4b595a + 33a+b646a =+ 2a+19a+b665a
+ 2a+19a+b713a + ga+l 15a+b713a + 52a+b714a + 33a+b5b782a
+20Fgetb7TR® 4 20t 70775 4 203204805 + 26010
+20+1324F01 085 4 2015401519 4 22942025 + 2724025
+ 2200199059 4 220420 H19905% 4 22010302401 + 50149947
+ 22a+2b+12565a + 92a+b+lgrgga + 22a+3b+12793a + 3Y919250®
+ 20150 tb2883 4 20130029457 4 22030 H3105¢ + 21114
+ 22005032490 4 9202013381 4 9201503381 4 4°8649°
+ 2203038957 + 2200 H13933% 4+ 204140057 + 22410304165
+3%49%4165% + 20114185 + 297134361 4 2414557

+ 20504557 + 22007047619 4 207139104805 + 4704845
+ 2207070 4845% + 2041505073 + 2F 15145 4 2¢ 7175301
+ 2207139105495 4 2017056257 4 22005865 + 4% T205865¢
+ 297159857 + 2971306125 4 24119°61257 4 24T 7°6141°

+ 201506417 4 297176975 4 2411 7125% + 211107125
+20711107245% + 2¢H111°7595% + 20H18277¢ + 2¢718625¢
+207113°8625% + 2°7113°8835 + 22119345 + 7°15810°

+ 2119765 + 207110695 + 8110257 + 213711125

+ 2207111625 4 2°0H111625¢ + 2°7113125% + 8°13617"

+ 7013770 + 2% H113795% 4 10714229 4 2°+1 7019375
+11°14994% + 12°15625% + 207123715 4 2°19125°

+ 11715810 4 4°16065* + 2**116275% + 1317442

+ 13°17850% + 14°19125% + 2°+119375¢.

Ss(aqb) (GS) — 22a+2b+1 34a+b 4 2a+b+133a+b5a 4 22a+1 32a+b7a 4 25a+2b+19a
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+ 3a+b42a+b7a + 2a+b52a+b7a + 32a+b5a+b8a + 25a+19a+b

+ 25a+2b3b11a + 25a+15b11a + 25a+b+17b11a + 22a+17a11a+b

+ 23a+2b+13a+b13a 4 23a+13a+2b13a + 22a+15a+b13a + 440°

+ 24a+1 17% + 24a+2b+1 17% + 24a+3b+1 17% + 24a+1 7b17a

20 HIgRatb g 4 gatbg2atbige 4 gatlyatbige 4 glatigge

+ 24a+4b+123a + 22a+13a+b23a + 14a+b25a + 2a+15a+b27a

+ gatbtlgatbgga + 93atlgia + 93a+2b+lgqa + 93a+3b+1gva

4 23a+17b37a + 23a+3b+139a 4 2a+13a+b41a 4 22a+15b71a

+ 23a+b+13b43a + 2a+b+13a+b43a 4 23a+1 13b43a + 23a+2b45a

+ 2a+b+13a+b47a + 2a+13a+2b47a + 23a+2b49a =+ 2a+13a+b49a

+ 23a+b53a + 2a+b+13a+b53a =+ 2a+13a+b5b59a 4 22a+2b+163a

+ 22a+2b+165a + 2a+b3a+2b67a + 22a+3b+169a 4 22a+3b+171a

+ 23a+1 399 4 3b5a+b74a + 5a+b76a + 10a+b33a + 22a+2b+1 77e

+ 22a+13b79a + 22a+2b+13b79a 4 22a+b+19b101a + 2a+1 121¢

+ 22a+2b+183a + 22a+3b83a + 22a+19b83a + 2a+15b127a

+ 22a+b+197a + 22a+1 13b83a + 4a+2b93a + 4a+2b95a + 7a+b48a

+ 22a+3b89a + 22a+1 17b97a 4 22a+1 101% + 22a+15b81a

4 3a+2b110a 4 2a+b+1 121°% + 2a+b+1 123% + 3a+b124a + 5b252a

+ 2a+b+1 127% + 2a+13b131a + 2a+b+13b131a + 2a+b+1 133¢

+ 200 HI5b 1474 4 2040130 149% + 201901497 + 291 129°

200410 4 201701419 4 20150151 4 200 s 51

+ 201111517 4 20 P HI5b 570 4 20+ bH 151 4 901450

+ 20T 7P 15T 4 29T 11159 4 29701163 4 27 113%163¢

+ 2067 4 2011101677 + 2971169 4 20720+ 130169¢

+ 2a+17b169a 4 2a+b+17b169a 4 2a+b+17b171a 4 2a+b+1 1779

+ 2a+2b+1 181% + 2a+b7b181a + 2a+1 15b181a + 2a+2b+15b221a

+ 204087 4 2041301877 4 20701937 4 2979203 4 402°

+ 27015083 4 201030185 2040211 4 372447 4 137342

+7°264% + 9"280% + 11°300 4 13°324° + 11°332" + 240°

+11°350% + 9°352* 4 15°352 + 13°356" + 7"362" + 3°406°

+17°384% + 177386 + 17°3927 + 3(19422%) + 5240147,
SG(mb)(GS) _ 24a+b+135a+b5a + 27a+135a+b5b + 27a+b+133a+b7a -+ 48300°

+ 24a+153a+b9a + 28a+2b+132a+b11a + 23a+135a+b11a + 40320®

+ 29a+1 5a9a+b + 22a+1 7a93a+b + 26a+13a112a+b 4 28a+1 1592



446

D. Vyshnavi and B. Chaluvaraju

+ 23a+b+153a+b21a + 27a+132a+b25a + 22a+2b+135a+b25a

+ 32a+b53a+b28a + 210a+133a + 210a+4b+133a + 24a+133a+b35a
+ 27a+b9a+b35a + 29a+3b+145a + 23a+172a+b45a + 35a+b140a
+ 28a+b+13a+2b53a 4 23a+13a+b52a+b53a + 25a+132a+b55a

+ 24a+b52a+b63a 4 24a+b52a+b69a + 23a+b72a+b75a + 14400
+ 23a+b+133a+b77a + 28a+15b99a 4 28a+2b+1 105% + 3b40480a
+ 28a+1 13b105a + 24a+b+132a+b125a + 25a+152a+b21a

4 23a+134a+b53a + 25a+b+15a+b159a 4 27a+b+17b225a

+ 27a+3b+1 165% + 22a+133a+b175a + 27a+b+15b183a

+ 27a+17b165a + 27a+17b183a + 27a+111b189a + 26a+13b385a
4 27a+b+1243a + 25a+13a+26265a + 24a+b+13a+b583a

4 24a+b+17a+b265a 4 23a+19a+b275a 4 53a+b276a 4 27a+b345a
+ 26a+2b+1363a + 23a+2b+132a+b371a + 24a+15a+b371a

+ 26a+2b+13b385a + 23a+b32a+b385a + 23a+17a+b477a

+ 25a+2b+1525a + 72a+b540a + 26a+b+1583a + 33a+b4a+b245a
+ 26a+1 17b583a + 25a+b+13b671a + 25a+19b671a + 25a+15b693a
+ 25a+2b+1495a + 25a+b+15b693a + 25a+b+1825a + 19b44160a
+ 25a+1891a 4 25a+b+17b891a 4 24a+1915a 4 24a+b+1915a

+ 24a+b+1945a + 24a+11155a + 25a+b1155a + 24a+3b+1 1155%
+ 52a+b1176a -+ 24a+17b1215a + 23a+2b+15a+b1219a
+2%009P1265% + 30520101288 4 21011371749 4 3°14884¢
+250H113°825% + 2301502013 4 239113521357 4 5715876
+ 23a+b+13b2135a + 23a+b+12205a + 23a+b+12475a

+ 230126257 4 2301506737 4 99102800 + 2102809
+ 23a+b+12835a + 23a+111b2835a + 23a+3b+13233a
+230+111°3233%  23¢T7P3795¢ 4 220713843%

4 23a+2b+13975a + 23a+b3b4025a 4 23a+4b+14293a

+ 22a+2b+14575a + 22a+1 7b4575a + 22a+3b+14725a

+ 22a+3b+14941a =+ 22a+15b4941a 4 22a+2b+15103a

+ 230711985565 + 224716075 4 22436405

+ 2203072457 4 44 FOTRTE® + 47T208505% + 47208625
+4°7%9315% + 7°17424 4 7°30360" + 3°4* 07015
+9°19600" + 11°22500” + 11°25620® + 13°26244°
+11°27600% + 13°27720" + 9°28060" + 13°28980°
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+15°30976% + 17°36864% + 17°36960 + 17°37260%
+ 23a+b+12013a 4 23a+12079a + 22a+2b+13843a.

TABLE 2. Graphical indices of monocarboxylic acids.

Gy Gy Gs en Gs Ge Gy Gy

Si| 320 | 2844 | 6094 | 8496 | 11544 | 20010 | 40344 73584
Sy | 1692 | 44716 | 140100 | 230487 | 364836 | 831618 | 2373889 | 5846796
SN | 69.13 | 356.8 | 632.59 | 811.97 | 1022.2 | 15454 | 2618.92 | 41114
RPS | 157.9 | 1405 | 3011 | 4197.9 | 5703.9 | 9886.8 | 19912 | 36354.3
SS | 712 | 10424 | 26716 | 40290 | 58872 | 116320 | 276926 | 584424
SG | 3932 | 170624 | 639207 | 1137474 | 1936228 | 5030965 | 16930742 | 48335916
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30000000
25000000
20000000

15000000
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10000000 55
5000000 RPS
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§1
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[ N 152 0N RPS LN 035G &

FIGURE 2. Plotting of graphical indices of monocarboxylic
acids.

6. CONCLUSION AND OPEN PROBLEMS

In this article, we have generalized the concepts related to status dis-
tance which has lead to the easy calculation of existing status related indices
and the birth of new indices like F-status distance, sum connectivity status
distance, product connectivity status distance, etc., which can be further
studied. We have obtained some exact values along with the inequalities
of the generalized status indices. Also we have computed few indices for
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some of the monocarboxylic acids and have plotted those for comparison. We
came to the conclusion that the increase in the number of vertices in a lin-
ear molecular chain increases in status related graphical index value. Also
SN(G) < 51(G) < RPS(G) < SS(G) < 52(G) < SG(G).
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