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ABSTRACT The Optical Transpose Interconnection System (OTIS) has applications in parallel processing,
distributed processing, routing, and networks. It is used for efficient usage of multiple parallel algorithms or
parallel systems, with different global interconnections in a network as it is an optoelectronic (combination of
light signals and electronics). In chemical graph theory, topological indices are used to study characteristics
of the chemical structures or biological activities. Topological indices are sometimes studied with the
assistance to their polynomial. In this article, polynomials of degree-based topological indices for OTIS
and swapped networks have been studied. Results can be used to compute any degree-based topological

polynomials for OTIS swapped network.

INDEX TERMS Topological polynomials, degree-based index, optical transpose interconnection system.

I. INTRODUCTION AND PRELIMINARY RESULTS
Graph theory has been proved as a vast field by solv-
ing problems in multiple fields, like chemistry, physics,
computer science, statistics, robotics, networks and routing.
Graph can be represented numerically in different forms
of data container like matrices, vectors and polynomials.
Different real life problems can be represented with the
help of a graph. Graph theory provides further operations
to find the solution of a problem. Chemical graph theory
has further branches quantitative structure-property relation-
ship (QSPR) and quantitative structure-activity relationship
(QSAR), which are essential part in studying the characteris-
tics or chemical properties of molecules and atoms [1]-[4].
Topological index is a single value used to represent the
characteristics of the graph. It is invariant under graph auto-
morphism. Topological indices have played an important part
in the study of chemical properties under the branches of
graph theory QSPR and QSAR. They are used to correlate
biological activity or other properties of molecules with their
chemical structure. Weiner Index was the first topological
index, introduced by Harry Weiner in 1947. Topological
indices can be categorized on the bases of their calcula-
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tion mechanism. Degree based topological indices involves
degree of vertices of graph in the calculation. Randic¢ index,
Zagreb index, harmonic index, atom bond connectivity and
geometric-arithmetic index are some known degree-based
topological indices and polynomials [5]-[17].

OTIS is an optoelectronic. In a network, it provides com-
petency in both optical and electronic technologies. Multiple
groups are connected efficiently, electronic connections are
used within the same group while optical links are used to
communicate between different groups. Multiple algorithms
are used for routing, image processing, parallel processing,
matrix multiplication (hybrid network model), sorting, select-
ing and fourier transform (sound and signals) [18]-[20].
A network can be represented graphically. Servers and pro-
cessors can be represented by vertices while the connections
between them can be represented by edges. The number
of links on servers or processors are degree of vertices.
The maximum distance between two network heads is grid
diameter [21]-[23].

Il. DEGREE-BASED INDICES AND THEIR POLYNOMIALS

Let G be a graph with the vertex set V(G) and the edge set
E(G). The degree d,, of a vertex v € V(G) is the number of
neighbours of v. The most general indices based on degrees
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are the general Randic index of a graph G,
Ru(@)= ) (dud)", M
vVeEE(G)
the general sum-connectivity index
X(@= > (dy+d)", )
veE(©)
and the generalized Zagreb index
GZup(G) = Y  didf+d}dy, 3)
VweE(Q)
Note that the third redefined Zagreb index is defined as
ReZ(G) = Y dydy(dy+d,), )
VWEE(Q)

the harmonic index is defined as

2
H(G) = : 5
@= Y R 5)
vveE(G)
the third Zagreb index
My@G) = Y (dy—dy) 6)
vveE(G)

the fourth Zagreb index

My@) = D dudy+dy) )
vveE(G)
and the fifth Zagreb index
Ms@) = > dy(dy+d) ®)
vveE(G)

Let us introduce a general invariant for polynomials of above
mentioned topological indices.

P@G.x)= ) x¥dod), ©)

weE(G)

where ¢(d,,d,) is a function of d, and d, such that
@(dy, dy) = ¢(dy, dy).

o If 9(d,,d,) = (dyd,)*, where « is a positive integer,
then P(G, x) is the general Randi¢ polynomial of G.
Moreover, P(G, x) is the second Zagreb polynomial if
o =1.

o Ifp(dy, dy) = (dy +d,)*, where « is a positive integer,
then P(G, x) is the general sum-connectivity polynomial
of G. Furthermore, P(G, x) is the first Zagreb polynomial
for « = 1 and the hyper-Zagreb polynomial for o« = 2.

o If p(dy.dy)) = d*dl + d®d’, where « is a positive
integer and B is a non-negative integer, then P(G, x)
is the generalized Zagreb polynomial of G. Moreover,
P(G, x) is the forgotten polynomial if « = 2 and 8 = 0.

o If p(dy, d,) = dyd,(dy + d,), then P(G, x) is the third
redefined Zagreb polynomial of G.

o If 9(d,,d,) = d, + d, — 1, then P(G, x) is one half
of the harmonic polynomial H(G, x) of G. Note that
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the harmonic polynomial is defined differently from the
other polynomials.
o If p(dy, dy) = |dy—d,|, then P(G, x) is the third Zagreb
polynomial of G.
o If 9(dy,d,) = dy(d, + d,), then P(G, x) is the fourth
Zagreb polynomial of G.
o If 9(dy,dy) = dy(dy + d,), then P(G, x) is the fifth
Zagreb polynomial of G.
So the general Randi¢ polynomial of any graph G is
defined as

Ry(G,x)= Y x\d, (10)
vveE(G)

the general sum-connectivity polynomial is

Xa(Gox) = D xFd)S (11)
vveE(G)
the generalized Zagreb polynomial of any graph G,
o B 4 ga B
GZa’ﬁ(g, x) = Z xdudv +did; , (12)
VveE(G)

the third redefined Zagreb polynomial is defined as

ReZ(G x)= Y xbdbldrd), (13)
vweE(Q)
the harmonic polynomial is

HG.x)=2 Y x®td-l (14)
veE(Q)
the third Zagreb polynomial

MyG) = ) xlmdl (15)

weE(Q)
the fourth Zagreb polynomial

My(@)= Y xbltd) (16)

vVeE(G)
and the fifth Zagreb polynomial

Ms(@) = D xh@rd) (17)

vveE(G)

Ill. OPTICAL TRANSPOSE INTERCONNECTION SYSTEM
SWAPPED NETWORK

Considered a graph G having vertex set V(G) and edge set
E(G), OITS swapped network Og can be defined as below:
V(0g) = {(x,y)lx,y € V(G)} E(Og) = {(x, y1), (x, y2)lx €
V(G),b1,y2) € EGIU{x, ), xlx,y € EQG),
x # y}[24].

For the mutual OTIS network Og, the graph G is called the
factor of the graph or grid. If there are m primary network
G. So, Og consists of a separate subnet from the m node
groups are called, and they are similar to G [24]. The node
name (x,y) in Og select the y node handle in the group
[18]-[20], [25]-[27]. Next some some degree based topolog-
ical polynomials of swapped networks are calculated. For a
given path P,, on m vertices and Op,, as its OTIS swapped
network with basis network P,, is shown in Figure 1.
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FIGURE 1. OTIS swapped network Ops.

IV. RESULTS FOR OTIS SWAPPED NETWORK Op
We present results, which can be used to compute any
degree-based topological polynomials. Our results generalize
known results in the area. We give exact values of the most
well-known degree-based polynomials for optical transpose
interconnection system Op, . Vetrik [28] introduced a new
method to calculate the topological indices and also in [29],
we follow the same technique in this paper. Let us give a
formula, which can be used to obtain any polynomial of
indices based on degrees for optical transpose interconnection
system Op,,.

Lemma I: Let Op,, be a optical transpose interconnection

system . Then P(Op,,x) = 3_'5’2)57»(3’3) + m{6x+23 _

%xk(?),?a)} + 2xk(1,3) + 3xk(2,2) _ 14xk(2,3) + 9x)\(3,3).

. . 2_
Proof 1: The graph Op,, contains m? vertices and w

edges. Each vertex of Op,, has degree 1,2 or 3, vertices of Op,,
can be partitioned according to their degrees. Let

V= e € V(Op,) : de = j}.

This means that the set V; contains the vertices of degree j.
The set of vertices with respect to their degrees are as follows:

Vi = {8 S V(Opm) td, = 1}
Vo ={e e V(Op,):ds =2}
V3 ={e € V(Op,) : de =3}

Since, |Vi| = 2, |V2| = 3m — 4 and |V3| = |V(Op,)| —
|Vi|—|Va| = m* —2—(Bm—4) = m®>—3m+2. Let us divide
the edges of Op,, into partition sets according to the degree
of its end vertices. Let

813 ={eveEOp,):d: =1,d, =3}
822 ={eveEOp,):d; =2,d, =2}
823 ={eveEOp,):d: =2,d, =3}
833 = {ev € E(Op,) : d¢ =3,d, = 3}.

Note that E(Op,,) = E1,3UE2 2L E 3UE3 3. The number

of edges incident to one vertex of degree 1 and another vertex
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of degree 3 is 2, so |21,3| = 2. The number of edges incident
to two vertices of degree 2 is 3, so |E22| = 3. The number
of edges incident to one vertex of degree 2 and other vertex
of degree 3 are 6m — 14, so |Epx3| = 6m — 14. Now,
the remaining number of edges are those edges which are
incident to two vertices of degree 3, i.e B33 = |E(Op,)| —
E13— Bao— Ba3 = MM 03 (6m — 14) =
3m?—15m418

2
Hence, P(Op,,, x) = ). xMendy) = 5 M3
eveE(Op,,) eVEE] 3
Y D4y Y4 3 O Affer Sim-
gvekn 2 eVEEL 3 £VEES 3

plification, we get P(Op,,, x) = %x)‘(ﬂ) + m{éx)‘(2’3) —

%x)\(3,3) 4 2xM1.3) 4 3xM2.2) 14,2 2.3) 4 9 3.3)

Now we present polynomials of the best-known degree based
polynomials of optical transpose interconnection system in
the following theorem.

Theorem 1: For the optical transpose interconnection sys-
tem Op,,, we have the general Randi¢ polynomial of Op,,

Ry(Op,,,x) = %mzxga + m(6x6a — %xga) 42" +
3x% — 14x5 +9x"

the second Zagreb polynomial of Op,,

R1(Op,,, x) = %mzx9 + m(6x6 — %x9) +2x34+3x% —
14x6 4+ 9x°.

Proof 2: For R,(Op,,, x) which is the general Randic poly-
nomial of Op,, we have A(dg,d,) = (dgd,)*, therefore
A(1,3) =(3)%, A2,2) = @D, A2,3) = (6)* and 1(3,3) =
(9)%. Thus by Lemma 1,

Ry(Op,,,x) = %mz O+ m(6x6a —
3x% — 14x% +9x%".

For o = 1, the second Zagreb polynomial is

R1(Op,,, x) = %mzx9 + m6x° — %x9) +2x34+3x% —
14x6 4+ 97,

In the next theorem, we determined general sum-
connectivity polynomial, first Zagreb polynomial and
hyper-Zagreb polynomial of the optical transpose intercon-
nection system Op,,.

Theorem 2: For the optical transpose interconnection sys-
tem Op, , we have

the general sum-connectivity polynomial of Op,,,

X«(Op,,, x) = %m2x6a + m6x> — %x@l) +5x% —
14x%" +9x%,
the first Zagreb polynomial of Op, ,
x1(0p,, x) = % m® x®+ m(6x° — % x0)4+5x* =14 x74+9x°.
the hyper-Zagreb polynomial of Op,,,
x2(0p,,x) = %mzx36 + m6x® — %x%) +5x10 14
x4+ 9x36,

Proof 3: For xo(Op,,x) which is the general sum-
connectivity polynomial of Op,,, we have A(d, d,) = (ds +
dy)%, therefore A(1,3) = D*, 1(2,2) = D% r(2,3) =
(5)* and A(3, 3) = (6)*. Thus by Lemma 1,

X«(Op,,, X) = %m2x6a + m(6x5a — %xy) + 5% —
145" +9x%

12—5x9a) +2x% 4+

214295



IEEE Access

A. Ahmad et al.: Polynomials of Degree-Based Indices for Swapped Networks Modeled by OTIS

For @ = 1, the first Zagreb polynomial is x;(Op,,,x) =
%m2x6 + m6x° — %x(’) +5x%— 14x° + 90,

For o = 2, the hyper-Zagreb polynomial is

x2(0p,.x) = 3m>x3 + m(6x> — Lx36) 4 5x16 —
14x%5 +9x%.

In the following theorem, we determined generalized
Zagreb polynomial and forgotten polynomial of the optical
transpose interconnection system Op,,.

Theorem 3: For the optical transpose interconnection sys-
tem Op,,, we have

the generalized Zagreb polynomial of Op,,,

GZ4.4(0p, . x) = % m2 (3730 +393F) + m(6X(2‘13ﬂ+3a2/3) _
% x(3“3f’+3“3f‘)) 4+ 2x(e3F3f) 3,020 4202F)
145304372 9x(3a3ﬁ+3a3ﬂ),

the forgotten polynomial of Op, ,

GZy0(0p,,x) = 3m*x® + m(6x!3 — L x18) 4 2510 4
3xt —14x% +9x18,

Proof4: For GZy g(Op,,,x) which is the generalized
Zagreb polynomial of Op,,, we have A(d;, d,) = (ds + d,)”,
therefore A(1, 3) = (4%, A(2,2) = (4%, A(2,3) = (5)* and
A(3,3) = (6)“. Thus by Lemma 1,

GZy 5(Op,, X) = 3 m? x B33 46 x 2034327
% xB3P330y g, e3Pe3l) g 002P 4202
14 23 4342F) + 9 (33 +3%3F)

For @ = 2, B = 0, the forgotten polynomial is

GZ,,0(0p,,, x) = %mleg + m(6x13 — 12—5x]8) +2x10 4
3x* — 14x8 +9x'8,

In the following theorem, we determined the third rede-
fined Zagreb polynomial and harmonic polynomial of the
optical transpose interconnection system Op,,.

Theorem 4: For the optical transpose interconnection sys-
tem Op,,, we have

the third redefined Zagreb polynomial of Op,,,

ReZ(Op,,, x) = % m2 x> 4+ m(6x30 — 12—5 O 4+2x+3x10—
14 x30 4+ 9 x3*, and the harmonic polynomial of Op,,,
H(Op,,x) = %m2x5+ m(6x* — %x5)+5x3— 14x* 49,

Proof 5: For ReZ(Op,,, x) which is the third redefined
Zagreb polynomial of Op, , we have A(d;, d,) = ded,(ds +
dy), therefore A(1,3) = (12)*,1(2,2) = (8)%, A(2,3) =
(30)* and 1(3, 3) = (54)%. Thus by Lemma 1,

ReZ(Op,,, x) = %mz DA m(6x30—§x54)+2x+3x16—
14x30 +9x34,

For H(Op,,, x) which is the harmonic polynomial of Op,,,
we have A(dg,dy,) = d. + d, — 1, therefore A(1,3) =
3)*, A(2,2) =(3)%, AM2,3) = @)* and 1(3, 3) = (5)*. Thus
by Lemma 1,

H(Op,,.x) =
— 14x* + 97,

In the following theorem, we determined the third Zagreb
polynomial, fourth Zagreb polynomial and fifth Zagreb poly-
nomial of the optical transpose interconnection system Op,, .

Theorem 5: For the optical transpose interconnection sys-
tem Op,,, we have

the third Zagreb polynomial of Op, ,

M3(0p,,x) = 3m®> + m6x — ) +2x% — 14x + 12.

%msz) + m6x* — %xs) + 5x3

m?
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the fourth Zagreb polynomial of Op,,

M4(Op,,, x) = %mleg + m(6x'0 — %xlg) +2x*+3x8 -
14x10 4 9x18,

the fifth Zagreb polynomial of Op,,,

Ms(Op,,, x) = % m? x84+ m6x1 — %xlg)+2x12 +3x8 —
14x15 4 9x18,

Proof 6: For M3(Op,,, x) which is the third Zagreb poly-
nomial of Op,,, we have A(d;,d,) = |d; — d,|, therefore
A(1,3) = (2%, A(2,2) = (0)%, A(2,3) = (1)* and (3, 3) =
(0)*. Thus by Lemma 1,

M3(0p,,x) = 3m?> + m(6x — ) +2x% — 14x + 12.

For M4(Op,,, x) which is the fourth Zagreb polynomial of
Op,,, we have A(d;, d,) = ds(d; + d,), therefore A(1, 3) =
@, 1(2,2) = (8)*, 1(2,3) = (10)* and A(3, 3) = (18)“.
Thus by Lemma 1,

M4 (Op,,, x) = % m2 x84 m(6x10— % 21 2xt 4348 —
14x10 4918,

For Ms5(Op,,, x) which is the fifth Zagreb polynomial of
Op,,, we have A(d;, d,) = d,(ds + d,), therefore A(1, 3) =
(12)*, A(2,2) = (8)%, A(2,3) = (15)* and A (3, 3) = (18)“.
Thus by Lemma 1,

Ms(Op,,,x) = %mleg + m6x — 12—5x]8) +2x12 4
3x8 —14x15 49418,

V. OTIS SWAPPED NETWORK Oy

The complete graph denoted by K,, with m vertices and Ok,
be the OTIS swapped network for Ox4 as example shown
in Figure 2.

FIGURE 2. OTIS swapped network Oys.

Lemma 2: Let Ok, be a. Then P(Ok,,, x) = " x*mm) 4
m2{xk(m,m71) _ xk(m,m)} + m{x*('z”-rn) . x)h(m,mfl)}.
3
Proof 7: The graph Ok, contains m? vertices and =
edges. Each vertex of Ok, has degree m — 1 or m, vertices of

Ok, can be partitioned according to their degrees. Let
Vi={e € V(Og,) : d: =}.

This means that the set V; contains the vertices of degree j.
The set of vertices with respect to their degrees are as follows:

Vi1 = {e € V(OKm) idg =m—1}
Vim = {e € V(Ok,,) : de = m}.
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Since, |Vyy—1| = mand |Vu| = [V(Og, )| = V1| = m*—m.

Let us divide the edges of Ok, into partition sets according
to the degree of its end vertices. Let

Emm—1 = {ev € E(Ok,) 1ds =m,d, =m — 1}
Emm = {ev € E(Ok,,) : de = m,d, = m}.

Note that E(Ok,,) = Emum—1 U Emm. The number of
edges incident to one vertex of degree m — 1 and other vertex
of degree m is m? — m, so |Emm—1] = m? — m. Now,

the remaining number of edges are those edges which are
incident to two vertices of degree m, i.e Ey,,,n = |E(Ok,,)| —

~ 3_ 3 _om? —1)?
Epml = % _ (m2 —m)y=" 2;:1 +m _ m(m2 >
Hence,
POR 0= ¥ xd) = 3 by
€U€E(0Km) EVEE m—1
3 x*mm - After Simplification, we get
EVEEm,m
P(OK,",X) — m xk(m,m) + mZ{xk(m,m—l) _ xk(m,m)} +
m Ao m) _x)»(m,m—l)}.

Theorem 6. For the optical transpose interconnection sys-
tem swapped network Ok, , we have

the general Randic polynomial of Ok,

R.(Ok,,,x) = ) mz{x(’”z_’”)a — xm

m{x(’";)a _ x(mzfm)a}

2)0(} +

the second Zagreb polynomial of Ok,
R1(Ok,,. x) = —x('” ) P {xm=m) )y gy (

m?

x(mz—m)}.

x(m )

Proof 8: For Ry(Ok,, , x) which is the general Randic poly-
nomial of Ok, we have A(d., d,) (d.d,)*, therefore

M, m — 1) = (m® — m)* and A(m, m) = (m2)®. Thus by

Lemma 2, s i .
Ra(OKm,X) = %x(m ) + mZ{x(m —-m)* _ )a} 4
m{)@ — xlm?=m)y

For @ = 1, the second Zagreb polynomial is

m2
Ri(O,, x) = % x00) 2 (=) _ 0y (207
x(’"z_m)}.

In the next theorem, we determined general sum-
connectivity polynomial, first Zagreb polynomial and
hyper-Zagreb polynomial of the optical transpose intercon-
nection system swapped network Ok, .

Theorem 7: For the optical transpose interconnection sys-
tem swapped network Ok, , we have

the general sum-connectivity polynomial of Ok,,,

Xa(Oky ) = M5 x20" p 2x Gl om0y
m{X2 _ em=1yy,
the first Zagreb polynomial of O,

3
x1(0k,, x) = me(Zm) + mZ{x(Zm—l)
x@m=Dy,

£@m

— x@My 4 m{ 5

the hyper-Zagreb polynomial of Ok,
12Oy X) = B O 2 G @m0
x(2m 1)2}.
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Proof 9: For x(Okg,,x) which is the general sum-
connectivity polynomial of Ok, , we have A(d;, d,) = (ds +
d,)¥, therefore A(m,m — 1) = 2m — 1) and A(m, m) =
(m*)®. Thus by Lemma 2,

Ko Ok, x) = 12X oyl
m{@ — x@m=1)

— X(Zm)a} +

For o = 1, the first Zagreb polynomial is

x1(Ok,,, x) = x<2’")+m2{x(2m D x@my 4 g
x@m=1y.

m

For o = 2, the hyper-Zagreb polynomial is
x2(0k,,x) = x4 g2 Cme1)?

2
Wl{ x(z") _ x(2m71)2 } .

— x@m?y 4

In the following theorem, we determined generalized
Zagreb polynomial and forgotten polynomial of the optical
transpose interconnection system swapped network Ok, .

Theorem 8: For the optical transpose interconnection sys-
tem swapped network O, , we have

the generalized Zagreb polynomial of Ok, ,

GZa ﬁ(OK,,,vx) X(Zm mﬁ)+m2{x((m (m—=DP+mP (m—1)?) _
XYy a2t oh — =1 e 1))y

the forgotten polynomial of Ok,,,

GZ5,0(0k,r %) = 5 x3m) 4 =1

{)%2) =1y

Proof 10: For GZ, g(Ok,,,x) which is the generalized
Zagreb polynomial of Og,,, we have A(d;, d,) = (df‘df +
dfd,‘j‘)"‘, therefore A(m, m — ) =m*(m — 1)# + mP(m — 1)*
and A(m, m) = 2m®*mP . Thus by Lemma 2,

GZy p(Ok,,. X)= m_3X(Zm”mﬂ)_HnZ{x((m"‘(m—l)ﬂ+mﬂ(m—l)”)_

(zmamﬂ) x(2mam ) _
X Hm{t——

_ x(2n12)} +

=1 P 1))y

Fora =2, 8 =0, the forgotten polynomial is
3
GZ2,0(Ok,,, x) = " x2m") 4 g2 {xlm*+m=17) _

m{x‘zé") _ e m(m— 1)2)}.

x@m) 4

In the following theorem, we determined the third
redefined Zagreb polynomial and harmonic polynomial
of the optical transpose interconnection system swapped
network Ok, .

Theorem 9: For the optical transpose interconnection sys-
tem swapped network Ok, we have

the third redefined Zagreb polynomial of O, ,

ReZ(OKm,x) x(2m) +m2{x((2m D(m?—m))* _ (2m3)"‘}+

m{# - x((z’” D =m))* }. and the harmonic polynomial

of OKm,

H(OKm,X) m73x(m2—l)"‘ + m2{x(m2—l)"‘ _ xCm=Ty
{X(m ;1) x(zm_l)a}

Proof 11: For ReZ(Ok,,, x) which is the third redefined
Zagreb polynomial of Ok,,, we have A(d;, d,) = dgd,(d; +

d,), therefore A(m, m — 1) = x@m=D0=m)* and 3 (m, m) =

xC@m)* Thus by Lemma 2,
ReZ(Ok,.x) = " x@m 4 p2(x@n=D=m) _
x@mHy 4 {ﬂ K (@m=1)m? —m)*
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For H(Ok,,, x) which is the harmonic polynomial of O,
we have A(d;,d,) = d, + d, — 1, therefore A\(m,m — 1) =
x@m=D% and A(m, n31) =2x('”2_1)a. Thus Izay Lemma 2,

H(?Krg’x) — %x(m 1) + mZ{x(m n* _ x(2m 1) } +

{x<m —U — x@m=1%y,

In the following theorem, we determined the third Zagreb
polynomial, fourth Zagreb polynomial and fifth Zagreb
polynomial of the optical transpose interconnection system
swapped network Oy, .

Theorem 10: For the optical transpose interconnection
system swapped network O, , we have

the third Zagreb polynomial of Ok,

M3(0k,, %) =" +m*{x — 1} + m{} —x).

the fourth Zagreb ;;olynozmial of Ok,,, ,
M4(01§m"x) = '%x(Zm P {m@mED) L @mT%y
m{@ — x(m@m=1)"y.

the fifth Zagreb polynomial of Ok,,,

Ms(Ok,, . x) = m73x(2m2)°‘ 4 m? (x(On=D@m=1)" _ x(2m2)°‘} +
m{x@';z)“ _ x(m=n@m=1)"y

Proof 12: For M3(Ok,,, x) which is the third Zagreb poly-
nomial of Ok, , we have A(dg, d,) = |d; — d,|, therefore
A(m,m — 1) = x and A(m, m) = 1. Thus by Lemma 2,

M3(0k,, x) =" +m*{x — 1} +m{} —x}.

For M4(Ok,,, x) which is the fourth Zagreb polynomial of
Ok,,» we have A(d;, d),) = d.(d: + d,), therefore A(m, m —
1) = xm@m+1) ancl A(m,zm) = x(2m?)*. Thus by Len;ma 2,

M4(20Km,x) — me(Zm 2 {xmCmEI)T L @mTy
m{@ — x(m@m=1)"y.

For M5(Ok,,, x) which is the fifth Zagreb polynomial of
Og,,, we have A(d;, d,) = d,(dg + d,), therefore A(m, m —
) = xMm=D@m=D and A(m,m) = x(2m*)®. Thus by
Lemma 2,

Ms(Ok,, x) = m73x(2m2)°‘ P {x((m=D2m=1)* _x(2m2)°‘}+
m{x@';z)“ _ x(m=n@m=1)"y

VI. CONCLUSION

Optical Transpose Interconnection Systems (OTIS) swapped
networks are optoelectronic and have been used in efficient
parallel processing and services in large global networks.
Topological indices are often studied with the assistance
of their polynomials. Formulae for degree-based topologi-
cal polynomials for Optical Transpose Interconnection Sys-
tems swapped network have been derived. Results can be
used to compute any degree-based topological polynomials
for OTIS swapped network. These results will help in the
future research of networks, mechanics, computer science,
and chemistry.
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