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QMO ops s

Abstract

For a connected graph G, the Schultz and modified Schultz polynomials are

defined as: SC(G;X): > (5u+5v)xd(“'V),and

u,veV(G)

Sc(G;x)= > (8,8,)x"™"), respectively, where the summations are taken
u,veV(G)

over all unordered pairs of distinct vertices in V(G), &, is the degree of ver-
tex u, d (u,v) is the distance between u and vand V(G) is the vertex set of

G. In this paper, we find Schultz and modified Schultz polynomials of the
Cog-special graphs such as a complete graph, a star graph, a wheel graph, a
path graph and a cycle graph. The Schultz index, modified Schultz index and
average distance of Schultz and modified Schultz of each such Cog-special
graphs are also obtained in this paper.
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1. Introduction

We follow the terminology of [1] [2] [3] [4]. All the graphs considered in this
paper are simple and connected finite undirected without loops or multiple
edges. Distance is an important concept in graph theory and it has applications
to computer science, chemistry, and a variety of other fields [5] [6].

Suppose that G = (V (G), E(G)) is a simple undirected connected graph of
order p=p(G)= |V (G)| and size q=q(G)= |E(G)| , the distance between
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two vertices zand vof Gis denoted by d(u,v) and it is defined as the length of
a shortest (u,v) -path in connected graph G. In particular, if U=V, then
d(u,v)=0. The greatest distance in Gis the diameter and will be denoted by D.
The number of pairs of vertices of G that are distance & is denoted by d (G, k) .
Let D, (G) be the set of all unordered pairs of vertices with distance & such that

D
|Dk (G)|=d(G,k) and kZ‘;d(G,k)=[§J, where [;J is representation of the

number of unordered pairs distinct vertices in G.
The Schultz polynomial of a graph Gis defined as:
Sc(Gix)= Y (8, +6,)x"™Y,

u,veV(G)

and modified Schultz polynomial of a graph G'is defined as:

*

Sc(Gix)= > (8,8,)x Y.
uvev(G)

The molecular topological index (Schultz index) was introduced by Harry P.
Schultz in 1993 [7] and the modified Schultz index was defined by S. Klavzar and
I. Gutman in 1997 [8].

The Schultz index is defined as:

Sc(G)= > (6,+6,)d(u,v),

u,veV (G)

and modified Schultz index is defined as:

sc(G)= Y (6,6,)d(u.v).
uvev(G)
where the summation for all above is taken over all unordered pairs of distinct
vertices in V(G).
The indices of Schultz and modified Schultz can be obtained by the derivative
of Schultz and modified Schultz polynomials with respect to xat x=1, ie:

Sc(G)=iSc(G;x)

respectively.
ix p Y

x=1

,and Sc(G) =%SC(G;X)

x=1

The average distance of a connected graph G with respect Schultz and mod-
ified Schultz is defined as:

— sc(G) . T 5c(G)

Sc(G)=@ and SC(G)—@.

Schultz and modified Schultz polynomial of two operations Gutman’s and the
Cog-complete bipartite Graphs founded by Ahmed and Haitham [9] [10], the
Schultz and modified Schultz polynomial of some special graphs are summa-
rized in the following theorem (See [11]).

Theorem 1.1:

1) Sc(K,:x)=p(p-1)°x, S*C(Kp;x):{p(p—lf/z}xl.
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2) SC(SP+1;X)= p(p+1)x'+p(p-1)x%,
S*C(SPH;X): p?xt +{p(p-1)/2}x’.

3) SC(WM;X):(pZ+9p+6)x1+3p(p—3)x2,
gc(Wp+l;X)=3(pz+3p+3)x1+{9p(p—3)/2}x2.

4) Sc(Pp;x)=§[4(p—k)—2Jxk, gc(Pp;x)=4§(p—k—1)xk+xp‘1.

k1 P}
T 2t [2pxP2) piseven,

5) Sc(C,ix)=5c(C,;x)=4p ; X< + . is odd.
2. Main Results
2.1. Definition

A cog-complete graph K_ is the graph constructed from a complete graph K,

p >3, of vertex set {ul,uz,-u,u } with p additional vertices {Vl,v2 ,---,Vp} ,and

p

2p edges {V,U;,Vu,,, :i=12-,p}, (upﬂzul),as shown in Figure 1.
It is clear that p(Kg)=2p, q(K;)=p(p+3)/2, and diamK: =3, for
pz4.

Theorem 2.1.1: For p >4, we have:

1) Sc(K;;x)z p(p2 +2p+5)x1+ p(p-1)(p+2)x*+2p(p-3)x°.

2) S*C(K;;X)z{p(p-f—l)(pz +7)/2}x1+2p2(p—1)x2 +2p(p-3)x°.

Proof: For every vertice Y,z eV(Kg), there is d(y,z)=k, k=1,2,3, and
3

obviously »'|D,|=p(2p-1).

i=1

We will have three partitions for proof:

P1. If d(y,z)=l, then |D1|= p(p+3)/2 and is equal to q(K;), we have

two subsets of it:

. {(uov,):uy, €E(KS).6, +8, = p+3&8,8, =2(p+1),

i=jj+11<j<p(up, zul)} =2p.

‘{(ui,uj):uiuj cE(K}).5, +4, =2(p+1)

P1.2. ,
&35,8, =(p+1f 1<ij<pi= j}‘: p(p-1)/2.

Figure 1. A cog-complete graph K.
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P2.If d(y,z)=2,then |D,|=p(p-1),we have two subsets of it:
P21 [((vVia):6, +0,, =4&3,8, =41<i<p,(v, . =v)}[=p.

‘{(vi,uj):viuj ¢ E(K;),évi +6, =p+3&3,5, =2(p+1),
P2.2.
1<i, j<pi j, j+1(up =)l = p(p-2).

P3.1f d(y,z)=3,then |D,|=p(p-3)/2,we have:

‘{(vi,vj):csvi +5, =4&5,6, =41<i,j< p,|i—j|¢0,1}‘—‘{(vl,vp)}‘
=p(p-3)/2.

From P1 - P3, we have:
Sc(Kg;x):p(p2+2p+5)x1+ p(p-1)(p+2)x*+2p(p-3)x°.
gc(K;;x)z{p(p+1)(p2+7)/2}x1+2p2(p—1)x2+2p(p—3)x3.

Corollary 2.1.2: For p >4, we have:

1) Sc¢(Kg)=p(3p®+10p-17).

2) §c(K;):p(p3+9p2+11p—29)/2.

Corollary 2.1.3: For p >4, we have:

1) 10%S§(K;)<(6p+23)/4.

2) 15§s§c(K;)<(4p2+38p+63)/16.
Remark 2.1.4:

1) S*C(Kg;x):60x1+30x2.

2) Sc(K$;x)=96x"+36x".

2.2. Definition

A cog-star graph S, is the graph constructed from a star graph, S,,, p>3,

of vertex set {uo,ul,---,upfl,up} with p additional vertices {Vl,vz,---,vpfl,vp},

and edges {V,u;,ViU;,, 11 =12+, p}, (up+1 = ul) , as shown in Figure 2.

Figure 2. A cog-star graph S’ .

DOI: 10.4236/0alib.1105625 4 Open Access Library Journal


https://doi.org/10.4236/oalib.1105625

A. M. Ali, H. N. Mohammed

It is clear that p(S;+l):2p+l, q(Sfm):Sp, diamS;, =4 for p>4.
Theorem 2.2.1: For p >4, we have:

1) Sc(Sle;x):p(p+13)x1+p(4p+3)x2+5p(p—2)x3+2p(p—3)x“.
2) §C(S;+1;X)=3p(p+4)X1+{p(13p—1)/2}X2+6p(p—2)X3+2p(p—3)X4

Proof: For every vertice Y,z eV(S;ﬂ), there is d(y,Z): k, k=12,3,4,

4
and obviously Y |D|=p(2p+1).
=

We will have four partitions for proof:
P1. If d(y,z)=1, then |D|=3p and is equal to g (Sgﬂ) , we have two

subsets of it:

PL1. ‘{(uo,ui):uoui €E(Sn).6, +3, = p+3&0, 5, =3p,1<i< p}‘: p.

o ‘{(vi,uj):viuj cE(S.,).d, +6, =5&0,5, =61<i<p,

i= i,i+1,(up+l Eul)} =2p.

P2.If d(y,z)=2,then |D,|=p(p+3)/2,we have three subsets:
P2.1. ‘{(ui,uj):aui +6, =6&0,8, =91<i,j<piz j}‘: p(p-1)/2.
P22, [{(Up%):0, +6, = p+2&8, 8, =2p1<i<pl/=p.

P2.3. H(vi Vi1)16, +6,, =4&3,5, =41<i<p (v, =v,))

i Vi

—p.
P3.If d(y,z)=3,then |D;|=p(p-2),we have:
{(u.v,):6, +8, ~5&6,6, —6.1<i i< pi- =02 ~{(u.v,)]
=p(p-2).
P4.1f d(y,z)=4,then |D,|=p(p—3)/2, we have:

‘{(vi,vj):csvi +6, =4&6,5, =41<i<p-2i+2<j<p|-{(vv,)|
=p(p-3)/2

From P1 - P4, we have:
Sc(Sg.4ix) = p(p+13)x"+ p(4p+3)x* +5p(p-2)x° +2p(p-3)x*.

S*C(Sfm;x)=3p(p+4)x1+{p(13p—1)/2}x2+6p(p—2)x3+2p(p—3)x4.
Corollary 2.2.2: For p >4, we have:
1) Sc(Sg.)=p(32p-35).
2) Sc(S;.)=7p(6p-7).
Corollary 2.2.3: For p >4, we have:
1 N
1) 10=<Sc(S;
) 10-<Sc(

p+l

)<16.

2 .
2) 13§s3c(sp+l

)<21.

Remark 2.2.3:
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1) Sc(S§;x)=48x1+45x2+15x3.
2) Sc(Sj;x):63xl+57x2+18x3.

2.3. Definition

A cog-wheel graph W', is the graph constructed from a wheel W, ;, p=>3,
of order p+1, with vertex set {uo JUp,Uy,eee, up} and with p additional vertices
Vi,Vp, oV, , and edges {ViU;, ViU, :i=12,-,p}, (up+1 Eul) , as shown in
Figure 3.

It is clear that p(W;+1) =2p+1, q(W[fﬂ) =4p, diamW;, =4 for p=>6.

Theorem 2.3.1;: For p >6, we have:

1) Sc(Wg,ix)=p(p+29)x' +p(6p+5)x>+p(7p-24)x°*+2p(p-5)x".

2 Sc(WS.iix) =5p(p+9)x +{p(29p—27)/2}/ X’ +2p(5p-18) X’
+2p(p-5)x".
Proof: For every vertice y,ZeV(W;A), there is d(y,z)=k, k=1234,

4
and obviously Z|Di| =p(2p+1).
i1

We will have four partitions for proof:
PL.If d(y,z)=1, then |D|=4p and is equal to q(W;+1), we have three
subsets of it:

PLL (U U;) Ul € E(WE,).6, +0, = p+5&8, 5, =5p,1<i< p}‘: p.

{(ui ’ ui+1) : uiu'+1 € E(Wlf*l)’é‘“i + 5“i+1 =1O

P1.2.

&6,5,, =251<i<p,(u,; =u)}/=p.

{(vi,uj):viuj € E(Wpcﬂ),évl +6, =7
P1.3. J
&5,6, =101<i<p, j=ii+1(u,; =u,)|

=2p.
P2.1f d(y,z)=2,then |D,|=p(p+5)/2,we have five subsets
‘{(ui,uj):aui +8, =10&0,5, =251<i<p-2i+2<<p|

—{(ul,up)}

P2.1.

=p(p-3)/2

Figure 3. A cog-wheel graph W, .
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P2.2. ‘{ Ug, V;) 5 +6, =p+2&9, 0, =2pl<i< p}‘ p.

P23. [{(Uvi):0, +6,, =7&5,4,, =101<i < p, (v, =v)}| = p.
‘{ WVip)i6, 46, , =T7&3,0,, =10,3<i<p)

2.4.

U{(Ul'vpfl)‘(uz'vp )}‘ =P

P2.5. ‘{(v Viy)i8, +,, =4&6,8, =41<i<p,(v,, =yl =

i Vil Vi “Vig

p.

P3. If d(y,Z)=3,then |D3|=p p—3),wehavetwo subsets:
‘{(ui,vj):ﬁui +6, =7&4,6, =10,3<i<pls<j<p j=i-2i-1
P3.1. i,i+1,(vp+1zvl)}U{(ui,vj):i=1,2,i+2£jﬁp+i—3}‘

=p(p-4).
P3.2.

‘{(, V)18, 46, , =4&5,8,, =41<i< (v, =), (v, =V, )| =

p.

P4.If d(y,z)=4,then |D,|=p(p-5)/2,we have:
‘{(vi,vj):csvi +5, =48&0,5, =43<i<pl<j<p j#i-2i-Lii+l
i+2,(Vp0 = ), (Voo =% )JU{(vv) )i =120 +3< j < p+i—3}‘
=p(p-5)/2.

From P1 - P4, we have:

Sc(Wy,1ix) = p(p+29)x" + p(6p+5)x* + p(7p-24)x° +2p(p-5)x*

5c(wp°+l- X)=5p(p+9)x' +{p(29p-27)/2}x* +2p(5p-18)x’
+2p(p-5)x*
Corollary 2.3.2: For p>6, we have:
1) Sc(Wy,)=p(42p-73).
2) Sc( c1)=2p(36p-65).
Corollary 2.3.3: For p>6, we have:

10
D 13;< Sc(Wy,)<21.

2) 23—<Sc( )<36.

p+1
Remark 2.3.4;
1) Sc(Wyg;x)=170x" +175x* +55x°, Sc(Wy';x) =132x" +116x" +8x’,
Sc(W; x) = 96x" +48x”.
2) Sc(Wy;x)=350x"+295x* + 70x°, Sc(W;x)=260x" +178x* +8x’,

Sc (Wf; x) =180x" +60x>.
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2.4. Definition

A saw graph P] is a path of order p, say {ul,uz,-u,up} ,with p—1 addition-

al vertices {Vl,vz,---,vp_l} and edges {Vlu,,vu 1t i=l,2,~--,p—1} as depicted

171+

in Figure 4.
It is clear p(P;):Zp—l, q(P’f)=3(p—1) and diamP; =p-1,for p>2.
Theorem 2.4.1: For p>5, we have:

p-3
1) Sc(Ps;x)=4(5p-7)x' +8) (3p—3k —1)x* +40x"* +16x" .
k=2

* p-3
2) Sc(Pp“;x) =8(4p-7)x +12> (3p—3k —2)x“ +48x" % +16x" .
k=2

Proof:
For every vertice Y,z eV(Prf), there is d(y,z)=k, 1<k<p-1, and ob-

-1
viously pZ|Di| =(2p-1)(p-1).
i=1

We will have four partitions for proof-
P1.if d (y, Z) 1, then |D | = p 1) and is equal to q( ) we have five

subsets of it:
PLI. ‘{(ul,u,ﬂ) , HleE( ;),5ui+5UM:6,5ui5ui+1:8,i:1,p—1}‘:2.

{ U1,V1 UlVl’u pVp1 € E(P”c)'é‘W(Up)
S, w10l =4 =2
u(up) v (vp-1) }‘

P13 ‘ul,v,1 Uy, <E(PE).8, +6,, =6.5,5 —8,2£i£p—1}‘=

Ui “Vig

P1.2.

P1.4. ‘ W)Uy, €E(PS),5, +6, =6,6,0 —8,2Si£p—1}‘:p_

u; Vi

[RRa R Ujg Ujg

‘{(u U) UG, €E(PS),5, +6,, =85, 16,2£i£p—2}‘:p—3.

p-3
P2. if d(y,Z)=k, 2<k < p-3,then Z|Dk|=2(p—4)(p+1),wehavesix
k=2

subsets of it:
‘{(ul,um) 15, +0,  =6,0,0, =8

U T Uy }

P2.1.
Uf(wvi): 6, +0, =4,8,5, =4[=2
P2.2 ‘{(“p’up-k)‘% +0,, 6,0, =8

Up “Vp-k

U{(u, vy ):,, +6,,, =4.8,6 4}‘ 2.

Vi V2 V3 )%

ul u, U3 u4 u

Figure 4. A saw graph P, .
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P2.3. ‘{(Ui-ukn ) . 5Ui +5Uk =8, (Su 5Uk+| =16,2<i< p—k—]_}‘

P24, [{(UVys):6, +6, ,, =6.5,5 =8,2£i£p—k}‘:p—k—1.

Vkti-1 Ui ™ Vkyi-1

P2.5. {(upfﬁl'vpfk*i*l) : 5up7i+1 + 5Vp—kfi+1 =6, §“p—i+1 5fokfi+1 =82<ix< p- k}‘
=p-k-1

P2.6. [{(ViVis):6, +6,,, =4.8,5,, —4,1£i§p—k}‘:p—k.

-1 -1

P3.if d(y,z)=p-2 then |D =8, we have six subsets of it:

P3.1. [{(Uyis): S, 46, , =6.5,5, H2—8,i=1,2}‘=2.
P32 [{(wv,.):, +6,, =4.6,6,, =41

p3.3. [((u,.v,):0, +3, =4, 5, _4}‘ 1.

P34, [[(0,v,,):6, 6, =6.5,0, , = }‘ 1.

(4p2):0,,, +6, =68, 5, =8}[=1.

P3.6.

Vp+i-3 i Vp+i-3

(Vi Vyuia) 10, +0, . =46,6, :4,i:1,2}‘:2.

P4.if
P4.1.

(v,2)=p-1 then |Dp 1| =4, we have four subsets of it:

U, ):5, +6, =4.3,, _4‘
P4.2.

vy

P4.3.

{
{
{
{
p3.5. ||
{
{
{
{

Uy )i 8, +8, =46, 8, =4 -1

(

(4vy) 0,48, =4.8,6, , =4f -1
(

( -

P4.4. {vl,vp_l):é +5,  =438,6, :4‘ 1.

From P1 - P4, we have:

p-3
SC(PpC ) 4(5p- 7)x+82(3p 3k —1)x* +40xP2 +16x".

Sc(Ps;x)=8(4p—7)x+12 Z;(Sp 3k —2)x* +48x" 7 +16x" ™.

Corollary2.4.2: For p>5, then:
1) sc(P)=4(p+1)(p-1)".

2) Sc(P;)=6p(p-1).
Corollary2.4.3: For p>5, then:

1) 10§<3c( °)<2p+l.

1_3 /o
2) 13§SSC(Pp)<3(2p—1)/2.

Remark 2.4.4:
1) Sc(Py;x)=382x"+16x", Sc(P;x)=52x"+40x" +16x".

2) §C(P3° ; x) = 40x" +16x%, §C(P4C; x) =72x" +48x% +16x°.
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2.5. Definition

A Cog-Cycleisagraph C;,p>3 obtained from a cycle graph
Cp ={u1,u2,---,up,u1} with p additional vertices {vl,vz,---,vp}, and edges
{Viui,viui+l =12, p,(u1 = up+1)} as shown in Figure 5.
It’s clear that p(C;)=2p,q(C;)=3p,and
(p/2)+1, piseven p>4,
(p+1)/2, pisodd p >3.

Theorem 2.5.1; For p>6, then:
5] 10x% +x2™, piseven
1) Sc(Cg;x):ZOpx+24pz X +2p ’ '

p-1
k=2

+1
12x 2 +5xp7, p is odd.

diame) =

* [gJ’l g g+1 R
2) SC(C;;X):32PX+36pk§2Xk+2p 14xH+x pllplseven,

18x 2 +6x 2, pisodd.

Proof: For every vertice y,zeV (C;), thereis d(y,z)=k, 1<k< L§J+1,
gl

and obviously Y’ |Di | = p(2p-1). We will four partitions for proof:
i1

P1. if d(y,z)=1, then |Di|=3p and is equal to q(C;). We have three
subsets of it:

P1.1.
Uis1

‘(ui,um):uiuiﬂ cE(C:).6, +4,,=8.6,6,, =16.1<i<p,(u,, zul)‘ = p.

P1.2. ‘{(ui,vi):uivi € E(C;),o”ui +6, =6,6,6, =81<i< p}‘: p.
P1.3.

H(um,vi):umvi €E(C;).5,, +0, =6,0,,0, =81<i<p,(u,, = ul)}‘ =p

P
2l

P2.1If d(y,z)=k, ZSKS{EJ—l,then > |Dy|=4p. We have four sub-

k=2

sets of it:

Figure 5. A Cog-Cycle Graph C;.
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when u; movingto V; clockwise.
P2.1. {(ui,uj):&ui +6,, =8,6,6, =16,1<i,j< p.li-j|=k, p—k}‘: p.
P2.2. {(ui,vj):éui +6,, =6,6,5, =81<i,j< pli-jl=k-1, p—k+l}‘: p.
when u; movingto V; reversed clockwise.

P23. [((u.v,):6, +6, =6,5,8, =81<i < p,|i—j|=k,p—k}‘= D.

'Yy

P24. [{(v.v)):8, +8, =4.6,8, =41<i j<pfi- j=k-1 p—k+1}‘= D.

15 Py

P3. If d(y,z)=| p/2], when p is even, then |Dp/2|:7p/2, we have four

subsets of it:
P3.1. ‘{(ui,uiﬂj/z):&ui +6,,, =86,0,,, =161<i< p/Z}‘: p/2.
when U, movingto V, clockwise.
‘{(ui,vj):qi +8, =6,6,8, =81<i<1+(p/2)+1 j=(p/2)+i-1]
P3.2. U{(u.v,):6, +6, =6,6,8, =8,(p/2)+2<i< p,j:i—(p/Z)—l}‘

when u; movingto V; reversed clockwise.
H(ui,vj):aui +8, =6,6,8, =81<i<p/2,j=(p/2)+i
P3.3. U{(u.v,):6, +6, =6,6,6, =8,1+(p/2)<i< p,j:i—(p/Z)}‘
=p.
‘{(vi,vj):évi +6, =4,6,5, =41<i<(p/2)+1 j=i+(p/2)-1]
P3.4. U{(vi,vj):avi +8, =4,6,6, =42+(p/2)<i< p,j:i—(p/2)—1}‘

= p_
when pis odd, then ‘D(p_l) /2‘ =4p, we have four subsets of it:

. _ _ . s B B _
{(ui,uj).ﬁui +6,, =8,6,6, =16,1<i,j< pi JLLJ,{JH_ p.
when u; movingto V; clockwise.

{(vov,):8, +6, =6.5,8, =81<i<(p+3)/2,=i+(p-3)/2|

P’3.1.

P32 Uf(u.v,):6, +6, =6,6,4, =8,(p+5)/2<i< p,j:i—(p+3)/2}‘

= p_
when u; movingto V; reversed clockwise.

‘{(ui,vj):aul +8, =6,5,0, =8,1<i<(p-1)/2, j=i+(p+1)/2]
P33, Uf(u.v,):6, +6, =6.6,6, =8(p+1)/2<i< p,j=i—(p—1)/2}‘

_p.

‘{(Vi,vj):é'vi +8, =4,8,6, =41<i<(p+3)/2,j=i+(p-3)/2|
P34, Ul(v.v,):6, +6, =4,6,8, =4(p+5)/2<i< p,j:i—(p—3)/2}‘

b,
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P4.1f d (y, Z) :Lp/ZJ—i-l, when pis even then |D1 p/2, we have:

+p/2|:

‘{(Vi'vi+P/2):5Vi +5"i+p/z - 4’5Vi S =41s<is p/Z}‘ - p/2'

i+p/2

when pis odd then ‘D(pﬂ) /z‘ =2p, we have two subsets of it:

‘{(ui,vj):aul +8,=6,5,0, =8,1<i<(p+1)/2, j=i+(p-1)/2]
P4l Ul(u,v,):6, +4, =6,6,5, =8,(p+3)/2<i< p,j:i—(p+1)/2}‘

_p.

‘{(vi,vj):a;i +8,=4,8,6, =41<i<(p+1)/2,j=i+(p-1)/2}
P42, U{(vv,):6, +4, =4,8,6, =4(p+3)/2<i< p,j=i—(p+1)/2}‘

=p.
From P1 - P4, we have:
Lot 10x? + x5 piseven,
Sc(Cyix)=20px+24p Y. X +2p| | Mp
k=2 |12x 2 +5x 2, pisodd.

" Lp/2]-1 _14)(% + X%u; is even,
Sc(Cyix)=32px+36p Y x‘+2p| " T P
k=2 [18x 2 +6x 2 ; pisodd.

Corollary2.5.2: For p>6, then:
1) Sc(Ci)=p(3p°+5p-2).
Y 9p*+12p-4; piseven,
2) sc(cg)=2 7P ToPmh P
2|19p*+12p-5; pis odd.
Corollary2.5.3: For p>6, then:

4 = c
1) 12ﬁs Sc(Cs)<(3p+7)/2.

2) 177< §c(c;)< (18p+53)/8.
Remark 2.5.4;
1) Sc(Cgix)=80x"+80x* +8x°, Sc(Cg;x)=100x"+120%" +50x°".

2) Sc(Cfix)=128x' +112x* +8x°, Sc(Cg;x)=160x"+180x" +60x .
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