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ABSTRACT

The aim of this paper is to find polynomials related to Schultz, and modified
Schultz indices of vertex identification chain and ring for hexagonal rings (6 — cycles).
Also to find index and average index of all of them.
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1. INTRODUCTION:

We will let all graphs in this paper to be connected, finite, undirected and simple,
which means empty from loops and multiple edges. Let G = (V,E) be a connected
simple graph, and V =V(G) and E = E(G) denote the sets of vertices and edges,
respectively, of G.

In any graph G represent the number of vertices the order of G and denoted that by
symbol p = p(G) = |V(G)|, and we called the number of edges the size of G, and
denoted that by symbol q = q(G) = |E(G)|. We say for any two vertices u,v in G
adjacent in G if there exists edge between them, and we write e = uv, as well as we say
the edge e incident on u and v. We called the degree of vertex u as the number of edges
incident on it and denoted that by degu as such that for vertex v in G [5].

Now, we define the distance between any two vertices u, v in G. The distance is the
length of a shortest path that join between u and v in G which is denoted by d; (u, v) or
d(u,v). We called the maximum distance between any two vertices u and v in G the
diameter and denoted that by diamG [4]. In 2005, Gutman introduced the graph
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polynomials related to the Schultz and modified Schultz indices [12], and in 2011,
Behmaram, et al. found the Schultz polynomials of some graph operation [3]. Farahani
[9], gave Schultz and modified Schultz polynomials of some Harary graphs in 2013.
Ahmed and Haitham studied Schultz and modified Schultz polynomials, indices, and
index average for two Gutman’s operations [1]. Also they found general formulas for
Schultz and modified Schultz polynomials, indices, and index average of cog-special
graphs [2]. Also there are many studies about their applications ([6,7,8,10, 11]).
Schultz had introduced and studied in 1989 Schultz index (molecular topological index)
[18]. Then, in 1997 Klavzar and Gutman introduced the modified Schultz index [17].
They have defined Schultz and modified Schultz, indices, respectively, as:

5c(G) = Luwviev(c)(degv + degu) d(u,v).
Sc*(G) = Luwiev(c)(degv - degu) d(u,v).

Schultz and modified Schultz polynomials are considered very important
polynomials through studying some properties of their coefficients. Schultz and
modified Schultz polynomials are defined, respectively, as:

Sc(G; %) = Lumevc)(degv + degu) x4
Sc*(G; x) = Xuvjev(c)(degv - degu) x

We can obtain the indices of Schultz and modified Schultz by taking derivative of

them with respect to x at x = 1, as explained below.

Se(6) = 3 (S¢(G3 1)) |xr AN S¢*(6) = 1 (S¢" (G x)) a1

d(u,v) )

While we can obtain the average of the Schultz and modified Schultz indices for
connected graph G with order p(G) that are defined as:

$c(G) = 25¢(6)/p(6) (p(6) — 1) and 5c*(G) = 25¢"(6)/p(G) (p(G) — 1)

In any connected graph G, we refer to the set of unordered pairs of vertices which
are distance k apart by the symbol D, (G) and let |D,(G)| = D(G, k).
Now let that Dy (r, h) be the set of all unordered pairs of vertices u, v in G, which are of
distance k and of degu = r,degv = h.

It is obvious that Y%“™@|D,(G)| =p(G)(p(G) —1)/2, where D(G,k) =

|Dx (G)].
Finally, Schultz indices are considered very interesting to determine some
properties of chemical structures, see more ([13,14,15,16]).

2. Main Results:
2.1. The Vertex — Identification Chain (VIC) — Graphs:

Let {G,,G, ...,G,} be a set of pairwise disjoint graphs with vertices
u,v; €V(G),i=12,..,n,n=2, then the vertex-identification chain graph
Cy(Gy, Gy, ..., Gy) = Cy(Gy, Gy, o, Gpivy Uy 5 Uy - Ug; oo Upq - Uy ) OF {Gi}2; with
respect to the vertices {v;, u;,, }7=; is the graph obtained from the graphs G,, G, ..., Gy,
by identifying the vertex v; with the vertex u;,, foralli = 1,2,...,n — 1. (See Fig. 2-1)
in which:
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Fig. 2-1-1. C,(Gy, Gy, .., Gy,).

Some Properties of Graph C,(G4, G2, ..., G,,):

L. p(Co(Gy, Gy, v, Gn)) = Ziz1 p(G) — (n — 1).
2. q(Cy(Gy, Gy, ., Gp)) = Xiz1 q(Gy).
3. n<diam(C,(Gy,Gy, ..., Gy)) < XL, diam(Gy).
The equality of both bounds are satisfied at complete graphs, but the upper bound is
satisfied at path graphs in which v; , u; are end-vertices of G; fori = 1,2, ..., n.
If G; = H,, forall1 <i <n, where H, is a connected graph of order p, we denoted

C,(Hy, Hy, ..., Hy) by C,(Hp)n.
Vp—l :
2
Up up

Schultz and modified Schultz of C,,(Ce)p/2
From Fig. 2-1-2, we note that p(C,(Con)="2+1,q(C,(Co)p) =3p and

14 23 1 e c el g
) Uy Uy Uy Us Ug 7 g
Fig. 2-1-2 The Graph C,,(C6)p/2

diam(c,,(c6)§) =2 Forall1<ij<p, i#jand2<mh<Z m=hwehave:

Table 2.1
+ degWg+1
” degu; = degv; = degw; =2 | =2 degw,, = 4
4 4 4 4 6
degu; = 2 4 4 4 4 8
4 4 4 4 6
degv; =2 4 4 4 4 8
4 4 4 6
degw; = 2 4 4 4 8
degw§+1 4
= 4 4 4 8
6 6 8
degw;, = 4 8 8 8 8 8
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Theorem 2.1.1: For p > 4, then:
1. Sc (C,(Co)s x) = 8(2p — 1)x + 24(p — 1)x? + 12(2p — 3)x®
2

3p P
20 &5 4 -1
+5 20, Gp - 2k)x* + 5x(3x2 +2x+4) X2 %3k
2.Sc* (c,,(cﬁ)g; x) = 4(5p — 4)x + 4(7p — 8)x? + 4(7p — 12)x3
2
3p_

+Xi, (24p —16)xk + 4x7.

Proof: Forall p = 8 and every two vertices u, v € V(C,(Cy)r), there isd(u,v) = k
2

1<k< 37”, we will have ten partitions for proof:

Pl. Ifd(u,v) =1,then |D;| =3p =gq (Cv(C6)g) and we have two subsets of the edge
2
set:

PL11[D1(2,2)| = |{(uzi—1,Uzi), (211, v2): 1 S i < }U{(W1'u1) (wy,v1), ( +1;up),

{
( % 1,vp)}| =p+4

P12 |D:(24)| = |{(u2i»Wi+1)» (W20 Wig1), (Uzip1, Wig1), (Vai41, Wig1)i 1 S 0 S g - 1}|
= 2p — 4.

P2. If d(u,v) = 2, then, we have two subsets of D,

P2.1|D5(2,2)| = [{(uzp Uzis1), (W21 Vaig1), (Ui Vaig1), (Vo Ugip1): 1 S TS g —1}u

{(eruZ)' (Wlf UZ)' (W§+1' up—l) ’ (W§+1' vp—l)} U {(ui' vi): 1<i< p}l

= 3p.
P2.2 |D,(2,4)| = {(uzi—1, Wit 1), W2i—1, Wit 1), (Uziv2, Wik1), (V2i42, Wig1):
l<i<®?-1}|=2p-4
Therefor |D,| = 5p —4.
P3. If d(u,v) = 3, then, we have three subsets of D5:
P3.1|D3(2,2)| = [{(wi, wiv2), (Vi Vi), (Wi, Vig2), (03, Ui2): 1 ST < p— 2} U
{(Uzi—1,v20), (Wai-1,Uz): 1 S0 < §}| = 5p — 8.

P3.2 |D3(2,4)| = |{(w1,w2),(w§+1,w§)}| = 2.
P33 IDs(44)] = [{Wip, wino)i 1< i <22} =22,

2
Therefor |D;| = n—p - 8.

P4. If d(u,v) = k, when k =3j+4,j=0,1, g — 3, then, we have two subsets of
Dy:

P4.1|Dy(2,2)| = |{<u2i—1' 4 2k= 1)) (Uzl vV, . 2(k- 1)) (uZL vV i 2k= 1))
1

20+
p k
<i< P T} V) {(Wl,U2k+1> , (Wl, Uzk+1>,

Vi1, U i z(k 1))
3

4(k—4)

( g YU, 20 1)) (WP+1,Up_2(k3—1))}| =2p - .
1<

P4.2 |Dk(2,4)| Uy, W k+2) ’ (Uzi: W. k+2> ’ <u2i+zk+1, Wi+1> , (1.72 +2k+1, Wl+1>
3

k+2 _ 4(k+2)
- — —}| =2p :

3
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Therefore |Dy.| = 4p — 2 (k — 1), fork = 3j + 4,j=0,1,..,2 - 3
P5. If d(u,v) = k,whenk =3j +5,j=0,1, g —3, then, we have two subset of Dy

P5.1 |Dk(2,2)| = |{<u2i, u2i+2k3—1) ’ (Uzi, U2i+2k3—1) ’ (uzi, U2i+2k3—1> ’ (Uzi, u2i+2k3—1>.

. p k+1
1<i<-——7}vU {(Wl,U2(k+1)> , (Wl, vz(k+1)> , (Wg+1, u 2k—1>,
23 3 3 2 P~

o 4(k=2)
(v, 2t = 2 = 22

P5.2 [D(2,4)| = |{(uzi—1,Wi+%),(UZi_l,WH%),(u2i+2(k3+1),Wi+1>,<v2i+z(k3+1),Wi+1>

_ C_p k¥l o 4(k+D)
.1S1S2 3}|—2p —

Thus |Dy| = 4p —§(2k —1)fork=3j+5,j= 0,1,___,2_3_

P6. If d(w,v) = k,whenk =3j+6,j =0,1, .. ,Z— 4,then, we have three subsets
of Dy,:
P6.1 |Dk(2,2)| = |{(uil ui+23—k) ) (vi; vi+23—k) ) (ui' vi+23—k) ) (vi; ui+%):

. 2k 8k
1SlSp—?}|=4p—?.

P6.2 D (24| = |{(W1,W§+1)'(WgH,Wg_gﬂ)}l =2

P6.3 | Dy (4,4)] = |{(wi+1,w. ; ):1 <i<P-ko 1}‘ =2 kg

l+§+1 2
Thus D] =2 -3k +1for k=3j+6,j=01, .. ,2—4.
P7. If d(u,v) = 32—p — 3, then, we have two subsets of Dsp_,:

2
P7.1 D37p_3(2,2) = |{(ui:up+i—2)l (viivp+i—2)l (ui: vp+l'—2)’ (vi:up+i—2): i = 1;2}|
= 8.
P7.2 |D 2,4)| = , , , = 2.
(24| = 1((wi,we), (we,pws )}
Therefore |Dsp_,| = 10.
2

P8. If d(u,v) = 32—p — 2,then |Dsp_, | = 8, because:

2

Dan_,@2)| = (1), (1, 5), (02,5, (v ), (12w ) (it )
(VZ'W§+1) , (vp_l,wl)}| = 8.
PI. If d(u,v) = 32—p — 1, then
D3?p_1(2,2)| = |{(u1,w§+1) , (up, wy), (vl,w§+1),(vp,wl)}| = 4.
P10. If d(u, v) = 22, then | Dz» Dg_p(2,2)| = |{(w1,w£+1)}| = 1.
2 2 2

From P; to Pyg and Table 2.1.1, we have:
Sc (Co(Copx) = {4(p +4) + 6(2p — }x + {4(3p) + 6(2p — H}x?
2

+{45p-8) +6(2) + 8(2—2)}?

= 4, because:

Dsy_
2

=1, since
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75 4(k 4) 4(k+2) K
+ 471014 (Zp - ) +6 (ZP )}

74 4(k 2) 4(k+1)
#Eosan, (4(20 ~ 757 + 620 S5 o

iTE 66912 {4(4p——) +6(2) +8¢ -5 1)k

+{4(8) + 6(2)}96__3 {4(8)}96__2 {4(4)}96__1 {4(1)}x37p-
= 8(2p —Dx+24(p — Dx% + 12(2p 3)x

2(5k 2)
+4Zk =4,7,10,.. (5 ) k +4Zk 5,8,11,.. (5 3 )xk
3p

+4Zk2=6,9,12,...(5p - ) xk.
=812p— Dx+24(p — 1)x? +12(2p — 3)x3

20 2 4 L1
+5 20, — 2k)x* + 5x(3x2 +2x+4) %2 xF
Now, we find modified Shultz polynomial:
Sc* (Cu(Ce)Ei x) ={4(p+4)+8Q2p—4}x+ {4(3p) + 8(2p — 4)}x?
2
+{4(5p - 8) +8(2) + 16 (£ - 2)} x?

> 4(k—4 4 k+2
+ X a0, 04 (20 = 252) + 8(2p — TER)y o
3p

- —4 4(k 2) 4(k+1)
-l'zk2 5,8,11,.. {4(2 )+8(2 )} x*

+z ois. {4(4p——)+8(2)+16(————1)}x

H{4(8) + 8(Q)Ixr 7% + (4(8))x 22 + (4(4)x 7L + (4(1)}x 7.
= 4(5p 4)x + 4(7p — 8)x? + 4(7p —12)x3

—1
+Z 4710 (24p—16k)x +Z 5811, (24p—16k)x

2(sk—1)

10k-3

-3
+Zk —6.9.12.. (24p - 16k) x* + 4x2.
= 4(5p Dx + 4(7p — 8)x% + 4(7p — 12)x3

+Zk4(24p—16k)x +4x2 [ ]
Remark:

1. Sc(C,(Cg)p;x) = 56x + 72x% + 60x3 + 32x* + 16x> + 4x°.
Sc*(C,(Ce)z; x) = 64x + 80x2 + 64x3 + 32x* + 16x° + 4x°,

2. Sc(C,(Cg)s;x) = 88x + 120x2 + 108x3 + 72x* + 56x° + 44x° + 32x7 + 16x8
+4x°.

3. Sc*(C,(Cg)3;x) = 104x + 136x2 + 120x3 + 80x* + 64x° + 48x° + 32x7 + 16x8
+4x°.

Corollary 2.1.2: For p > 4, then we have:

3
1. Sc(Cy(Co)pj2) = % (5p* + 3p + 10).
2. Sc*(C,(Co)p2) = Ip(p* + 2). m

Corollary 2.1.3: If n is the number of cycles Cg in the graph C,(Cg),, n = 2, then
1. Sc(C,(Ce)y) = 6n(10n? + 3n + 5).
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2. Sc*(C,(Ce)p) = 36n(2n% +1) |
Corollary 2.1.4: For p > 4, then We have:
1. Sc(C, (Cﬁ)p) = —(5p +1+ = +2)

54
2. ST (Co(Cop-1) = 135 5P — 2 + 5ot .

2.2. The Vertex — Identification Ring (VIR) — Graph:

Let {G,,G, ...,G,} be a set of pairwise disjoint graphs with vertices
u,v; €V(G),i=12,..,n,=23, then the vertex-identification Ring graph
R,(Gy, Gy, ..., Gy) = R, (Gy, Gy, .., G Vg - Uy; Vgt Uz e Unoq - U Uy - U ) OF {G 11,
with respect to the vertices {v;,u; }i-; is the graph obtained from the graphs
Gy, G, ..., G, by identifying the vertex v; with the vertex u;,, forall i = 1,2, ..., n. (See
Fig. 2-2) where u, 1 = u,.

G, G,
Fig. 2-2-1. R,(Gy, Gy, .., Gp)

Some Properties of the graph R, (G4, Gy, ..., Gy,):
1. p(Ry(Gy, Gy, -, Gp)) = Xizy 0(Gy) — 1.
2. q(Ry(Gy, Gy, .., Gn)) = i1 q(Gy). .
3. [£] < diam(R, (61,65, ., Gu)) < [1d+"‘“”
The equality of both bounds are satisfied at complete graphs but the upper bound is

satisfied at path graphs in which v; , u; are end-vertices of G; fori = 1,2, .
If G; = H,, forall1 <i <n, where H, is a connected graph of order P, we denoted

R,(Hp, Hy, ..., Hy) by R, (Hp) .
Schultz and modified Schultz of R,,(Ce)y/2:

Fig. 2-2-2. The Graph R,,(C¢)p/2, P = 6, even p.
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From Fig. 2-2-2, we note that p (R,,(C6)g) = Sz—p, q(R,(C¢)r) =3p and
2 2
diam (R,,(Cs)g) = g + [%]. Forall1 <i,j <p,i # j, then we have:
2

Table 2.1.1

degu; =2 | degv; =2 | degw; = 4

4 4 6
degu; =2 4 4 8
4 4 6
degv; = 2 4 4 8
6 6 8
degw; = 4 8 8 16

Theorem 2.1.2: For p > 8, then we have:
1.Sc (R,,(C6)§; x) = 16px + 24px? + 24px3
ZOka :526 1x + 10px2 [p 2] ,whenp = 12,16,20, ...
20p zk ate o _x¥, when p = 14,18,22, ...
2. Sc* (R,,(C6)§; x) = 20px + 28px? + 28px3

P, p ~2]_; £+[p__2]
24p Zk ane XM+ 12px2"la], whenp = 12,16,20, ...
+[2= 2]

24p zk e X whenp = 14,1822, ..
Proof: For all p > 12, and every two vertices u,v € V(R,(Cy)r), there is d(u,v) = k,
2

1<k< 37;;’ we will have seven partitions for proof:

Pl. Ifd(u,v) = 1,then |D;| =3p =gq (RU(C6)§) and we have two subsets of the edge
set:

PLLID, (22 = [{(ar1120), o, v2): 1 < i < | = .

P12 |D,(2,4)| = |{(u2i—1'wi): (V2i-1, W), (Ui, Wit1), (Vo Wip1): 1 S0 S §}| = 2p,
where w§+1 = w;.

P2. If d(u,v) = 2, then, we have two subsets of D,:

P2.1D,(2,2)] = [{(u2i Uzi+1)) W20 V2ig1), Uaip1, V2i)) (Woip1, Upi)i 1 S 0 < g} U
{(uj,v):1 <i <p}| =3p,where u,,q = u; and vp,q = vy,

P2.2|D,(2,4)| = |{(u2i—1,Wi+1), (Vi1 Wis1), Wap W), (W, w): 1 < 0 < §}| = 2p,

where wy, 1 = wy.

Thus |D,| = 5p.

P3. If d(u, v) = 3, then,we have three subsets of D:

P3.1|D5(2,2)| = [{(uy, uir2), (Wi, Vig2), (Wi, Vig2), (Wi, Uy2): 1 S i < p}u
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. _P
{(uzi, v21-1), (W33, Upi-1): 1 ST < §}| = 5p,
where uy.q = u, and vy4q = Vg, a = 1,2,

P3.2 |D;(4,4)| = |{(Wi,Wi+1): 1<i< §}| = g,where W§+1 = w;.

Thus |Ds| = %

P4. If d(u,v) = k, when k=3j+4 and p=121620,..,j=012..,5~2, and
when p = 14,18,22,...,j=10,1,. T_ 2, then, we have two subsets of such (u,v)
pairs of D;:

P4.1 |D,(2,2)| = |{(u2i_1,u2i+2(k3—1)), (vzi_l,v2i+z(k3—1)>,(uzi_l, U2i+2(k3—1)>,

: p
("Zi—l'”m@) 11<i<Z} =2p,
2(k 1)

where uy,q = U, and vy, = Vg, a = 2,4,6, .
P4.2 |Dk(2,4)| |{(uzl,w k+2), (Uzl,W k+2) ( 42k s,Wi), <v2i+zlc_—s, Wi>:
3

1<i< —}| = 2p, where uy,,
k+2

and vp,q = vg,a = 1,23, ...,2—,

where wp, , = wp, b =1,2,3, ...,

Thus |Dk2| =4p, k=3j+4 forj= 0,1,2,...,2— 2.

P5. If d(u,v) =k, when k =3j+5, and p = 12,16,20, ... , j = 0,1,2, § — 2, and

when p = 14,18,22, ..., j=0,1,2, pz;z — 2, then, we have two subsets of such (u, v)

pairs of Dy:

P5.1 |Dy(2,2)| = |{<u2i,u2i+sz_1),(in,v2i+z;c3__1),(u2i,v2i+z;c3__1>,<v2i,u2i+sz_1):
1<i<¥|=2p,

2k-1
where uy,q = u, and v, = vg,a = 1,2,3, T

P5.2 |Dk(2,4)| = |{(u2i_1, Wi+%) , (Uzi_l, Wi+%) , (u2i+2(k3—2), Wi) , <U2i+2(k3—2), Wi):

1<i<%|=2p,

2(k—2) k+1

and W§+b = Wb,b =1,2,3, T

Where up,,q = Ug , Vpiq = Vg, @ = 2,46, ...
Thus |Dy| = 4p, k = 3j +5,for j =0,1,2, .. ——2

P6. If d(u,v) =k, when k = 3j + 6, andwhenp— 12,16,20,...,j = 0,1,2,..,2 =3,
and when p = 14,18,22, ... ,j=0,1,. T — 2, then, we have three subsets of such
(u, v) pairs of Dy:

P6.1|D,(2,2)| = |{(ui,ui+23_k),(vi,vi+%),(ui,vH%),(vi,qug_k) 1<i < p}| = 4p,

2k
where uy,q = ug and v, = v, a = 1,23, e

P62 1D = [{(wow,,s) 1< 1<2)| =2

2(2k-3)

where wp,, = wp, b = 1,2,3, ...,
2

Thus |D,| = 97” k=3j+6forj=012,..,2-3
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P7.I1fd(uv) =2+ [E] then we have:
a- If p =12,16,20, ..., then, we have two subsets of Dp

_+[T]

DE_I_[E] (2,2)| = |{(ui,ui+g>,(vi,vi+g), (ui,va) (vl,qu) 1<i <
2 4 2 2 2

Dy, o (4,4)| = [{(wow,e):1<i<t| =2

P7.1

N T

= 2p.

}

P7.2

=2 [4
Thus ‘D§+[pT—2] =P, for even >

b- If p = 14,18,22, ... then , we have two subsets of DE+[EI:
2 4

D§+[pT—2] (2,2)’ = |{(ui,ui+§) , (Ui, UH_g) , (ui, vi+§) , (vi,qu) 1<i< §}|
= 2p.

P7.1

P7.2 D£+[l’_—2](2:4)| = |{<u2i:Wi+P_+2): <u2i—1,Wi+P_“>,(U2i'Wi+P_”>' <U2i—1’Wl-+P_+2>i
2 4 4 4 4 4
1<i<B=2p,
where we, , = wy,, b = 1,2,3,. piz
2

Thus

From P, to P; and Table 2.1.2, we have:
Se (Re(Copix) = {4(p) + 6(2p)}x + (4G3p) + 6(2p — )}x? + {4(5p) + 8 (5)}°

P, [p=2 ppZ]

Izc+4710 {4(2p)+6(2p)}x +Z =5,8,11,.. {4(2p) +6(2p)}x

+ ZI?=6,39,12,...{4(4P) + 8(2)} xk +{4(2p) + 8(2)}9&*[177_2]

whenp = 12,16,20, .
+< £+[p 2]_ p p 2 _
s =470, {4(2p) + 6(2p)} x* + 2. Sa11. “(4(2p) + 6(2p)} x*

+ Z 6,9,12,.. {4(4p) + 8( )} x* + {4(2p) + 6(2p)}x2 Ipfl

= P
D§+[pT—2] = 4p , for odd -

\ When p = 14,18,22, ...
= 16px + 24px? + 24px3
( 14 p -2 p P -2 3p

LA ) P2 -3

20p Xy - —4710,. x +20p X 5,811, x +20p X 6,9,12,.. xk
p

+1Opx5 [T],whenp = 12,16,20, ...

+ 1

ppz 3p

-1
ZOPZk 4710 x +20p2k 5811 x +20p X/ 6,9,12,.. xk

p-2
\ +20px5 [T],whenp = 14,18,22, ...
= 16px + 24px + 24px3

o e
ZOpZ x* + 10pxz" 1+ |, when p = 12,16,20, ...
p p -2

20p zk " x, whenp = 14,18,22, .
Now, we find modified Shultz polynomial:
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sc* (RU(CG)g; x) = {4(p) + 8(2p)}x + {4(3p) + 8(2p — D}x? + {4<5P> +16 (2)} x?

P+P2 ppz

(3217120 402p) + 8P o + X207 1 (4(2p) + 8(2p)} 1

+2,f=§9,12,.__{4(4p> + 16} x* + (4(2p) + 16D ]
whenp = 12,16,20, .
rZJ_I_ p-2 P, [p= 2]
h4,7.10,.. {4(2p)+8(2p)}x +Z,i sa11 (4(2p) +8(2p)} x*
FEEL L (40 + 160 5 + (42p) + 8p) ]
\ when p = 14,18,22, ...
= 20px + 28px? + 28px3

ppz ppz 3p

( >+ >t -3 Kk
24p2k 4-710 x +24p2k 5811 .'X' +24p2k 6,9,12,.. x
p-2
+12px5 [T],Whenp = 12,16,20, ...

+ 4

+
2y [e=2| L 3p

>+ -1
24'pzk 4-710 x +24p2k 5811 x +24p2k 6,9,12,.. xk

p—2
\ +24px2 [ ] ,when p = 14,18,22, ...
= 20px + 28px + 28px3

— p p—-2
24p Zk 4 ] k4 12pxz” = ,whenp = 12,16,20, ...

p-2
24p2 [ ! x*,whenp = 14,18,22, .
By simply, we can calculate.

1. Sc(R,(Cg)a;x) = 128x + 192x2 + 192x3 + 160x* + 160x° + 80x°.
Sc*(Ry(Cg)a; x) = 160x + 224x2 + 224x3 + 192x* + 192x° + 96x°.
2. Sc(R,(Ce)s;x) = 160x + 240x2 + 240x> + 200x* + 200x> + 200x° + 200x”.
Sc*(R,(Cg)s; x) = 200x + 280x2 + 280x3 + 240x* + 240x° + 240x° + 240x7. m

Remark:

1. Sc(R,(Cg)z;x) = 64x + 96x% + 56x3,
Sc*(R,(Cg)2; x) = 80x + 112x2 + 64x3.

2. Sc(R,(Cg)3;x) = 96x + 144x2 + 144x3 + 120x*.
Sc*(R,(Cg)3; x) = 120x + 168x2 + 168x3 + 144x*.

Corollary 2.1.2: For p > 4, then we have:
P - (45p* +128), whenp = 4,8,12, .
1. Sc(R, (C6)p) 5 e
2 (15p? + 36), whenp = 6,10,14 ..
(27p? + 64),whenp = 4,8,12, ...

2. Sc* (R, (C =1, ' -
( v( 6)%) {% (27p2 + 52),whenp = 6,10,14,

Corollary 2.1.3: If n is the number of cycles C4 in the graph R, (C¢),, n = 2, then we
have:

35



Mahmood M. Abdullah & Ahmed M. Ali

n(45n% + 32),whenn = 2,4,6, ...
]-l S R C — { ) ) ) )
¢(Ry(Co)n) 9n(5n? + 3),whenn = 3,5,7, ...
2n(27n% + 16),whenn = 2,4,6, ...
2. Sc*(R,(C ={ ’ T,
CRo(Cn) = lon(27n2 + 13), whenn = 3,5.7, .

Corollary 2.1.4: For p > 4, then we have:

1 18 676
. E(9p + = + 5(5p—2))’ whenp = 4,8,12, ...

1' SC(RU(C6)§) = 3 6 162 .
E(Sp + : + 5(510_2)),Whe11 p = 6,10,14, ...
2 54 1708

S e B 5(271) +?+m), whenp = 4,812, ...

S Cely) = Z(27p +2+ 225  whenp = 610,14, ..
" P+ SGo—D) ,whenp = 6,10,14, ...
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