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Abstract

In this paper, we obtain explicit formulae for the number of 7-cycles and the total number of cycles
of lengths 6 and 7 which contain a specific vertex v; in a simple graph G, in terms of the adjacency
matrix and with the help of combinatorics.
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1. Introduction

In a simple graph G, a walk is a sequence of vertices and edges of the form v,,e;,v;,---,e.,V, such that the
edge ¢ hasends v, and v;. A walk is called closed if v, =V, . In graph theory, a path in a graph is a finite
or infinite sequence of edges which connect a sequence of vertices which, are all distinct from one another. A
closed path (with the common end points) is called a cycle.

It is known that if a graph G has adjacency matrix A= [au ]l then for k=0,1,---, the ij-entry of A s the
number of v, —v, walks of length k in G. It is also known that tr(A”) is the sum of the diagonal entries of
A" and d, isthe degree of the vertex V..

In 1971, Frank Harary and Bennet Manvel [1], gave formulae for the number of cycles of lengths 3 and 4 in
simple graphs as given by the following theorems:

Theorem 1. [1] If G is a simple graph with adjacency matrix A, then the number of 3-cycles in G is %tr(A3).
(Itis known that tr(A®)= Zn;ai(f) =Y a%a, ).
i=1

j=i

Theorem 2. [1] If G is a simple graph with adjacency matrix A, then the number of 4-cycles in G is

1 tr(A*)-2q9-2) a'? |, where q is the number of edges in G. (It is obvious that the above formula is also
8 !

j#
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equal to %{trA“ —trA? -2y ai(f)})

j#

Theorem 3. [1] If G is a simple graph with n vertices and the adjacency matrix A= [aij] , then the number
a1 5 3 &)
of 5-cycles in G is E{tr(A )+5tr (A )—5i2:1:dif;1ii

In 2003, V. C. Chang and H. L. Fu [2], found a formula for the number of 6-cycles in a simple graph which is
stated below:
Theorem 4. [2] If G is a simple graph with adjacency matrix A, then the number of 6-cycles in G is

1 P p p
E[tr(Ae )-6tr(A*)++5tr ( A*) - dtr (A7) —3% al? Jrlziél al? —3;[6153) ]2 + 9,2 a (a” -1)a,

-6 al” (ai(f) —1)(ai(f) —2)—22 al? (ai(f) —1)(a§2) —2)},where p isthe number of vertices in G.

j#i "

Their proofs are based on the following fact:

The number of n-cycles (n=3,4,5,6) in a graph G is equal to Zi(tr(A”)— x) where x is the number of
n

closed walks of length n, which are not n-cycles.

In 1997, N. Alon, R. Yuster and U. Zwick [3], gave number of 7-cyclic graphs. They also gave some for-
mulae for the number of cycles of lengths 5, which contains a specific vertex v, inagraph G.

In [3]-[9], we have also some bounds to estimate the total time complexity for finding or counting paths and
cycles in a graph.

In our recent works [10] [11], we obtained some formulae to find the exact number of paths of lengths 3, 4
and 5, in a simple graph G, given below:

Theorem 5. [11] Let G be a simple graph with n vertices and the adjacency matrix A= [aij} . The number of
paths of length 3 in G is ;ai(jz) (d;-a;-1).

Theorem 6. [11] Let G be a simple graph with n vertices and the adjacency matrix A= [aij} . The number of

L n d.
paths of length 4 in G is Z[ai(j“) —2a?)(d; - ay )] - Z;[(Zdi ~1)al + 6[ X ﬂ :
j# i=

Theorem 7. [11] Let G be a simple graph with n vertices and the adjacency matrix A= [aij} . The number of

paths of length 3 in G, each of which starts from a specific vertex v, is Zaff) (dj - a; —1) .
j#
Theorem 8. [11] Let G be a simple graph with n vertices and the adjacency matrix A= [aij} . The number of
paths of length 4 in G, each of which starts from a specific vertex v, is

d. -1
>l al” ~(d; +d; —3aij)ai(jz> —[ai(f) +af) +2[ '2 Daij]
j#
Theorem 9. [10] Let G be a simple graph with n vertices and the adjacency matrix A= [aij} . The number of
paths of length 5in G is Y af” -2 af") + 2 aY (d, —2)+4Y a’ —23 al” (d; - a; -1)
i=1 j i

j#i j#i j#i j#i

d-a -1 (2) n d -2
—42&1&2)( ' 2” j+62au (a; J—ZZafiS)ai(jz)—ZZaff)( '2 j

j#i j=i j#i i=1

—2i[a§i“> ~al? —2[1‘}— 3 aff)j(di ~2)-Ya, -3tr A*+61r A’ +31tr A?
i=1 j

n
j=1, j=i j#i

Theorem 10. [10] If G is a simple graph with n vertices and the adjacency matrix A= [aij] , then the number
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. . o . d. n
of 4-cycles each of which contains a specific vertex v, of G is %{a}i“) —al? - 2[ 2']— 3 ai(jz)} .
=1, j=i
In [3] we can also see a formula for the number of 5-cycles each of which contains a specific vertex v, but,
their formula has some problem in coefficients. In [12] we gave the correct formula as considered below:
Theorem 11. [12] If G is a simple graph with n vertices and the adjacency matrix Az[aij], then the
number of 5-cycles each of which contains a specific vertex v, of G is

1 a) -5a) —2(d; -2)a” -2 > a’a, (dj-2)-2 ) a (lagf) —aijai(jz)j .
2 i j#i jo1 j#i 2

In this paper, we give a formula to count the exact number of cycles of length 7 and the number of cycles of
lengths 6 and 7 containing a specific vertex v, in a simple graph G, in terms of the adjacency matrix of G and
with the help of combinatorics.

2. Number of 7-Cycles

In 1997, N. Alon, R. Yuster and U. Zwick [3], gave number of 7-cyclic graphs. The n-cyclic graph is a graph
that contains a closed walk of length n and these walks are not necessarily cycles. In this section we obtain a
formula for the number of cycles of length 7 in a simple graph G with the helps of [3].

Method: To count N in the cases considered below, we first count tr(A7 for the graph of first con-
figuration. This will give us the number of all closed walks of length 7 in the corresponding graph. But, some of
these walks do not pass through all the edges and vertices of that configuration and to find N in each case, we
have to include in any walk, all the edges and the vertices of the corresponding subgraphs at least once. So, we
delete the number of closed walks of length 7 which do not pass through all the edges and vertices. To find these
kind of walks we also have to count tr (A7) for all the subgraphs of the corresponding graph that can contain a
closed walk of length 7.

Theorem 12. If G is a simple graph with n vertices and the adjacency matrix A=[a; |, then the number of

11
7-cyclesin G is ﬁ(tr (A7 ) - x) , where x is equal to z F. in the cases that are considered below.
i=1

Proof: The number of 7-cycles of a graph G is equal to %(tr(N)— x), where x is the number of closed

walks of length 7 that are not 7-cycles. To find x, we have 11 cases as considered below; the cases are based on
the configurations-(subgraphs) that generate all closed walks of length 7 that are not 7-cycles.

In each case, N denotes the number of closed walks of length 7 that are not 7-cycles in the corresponding
subgraph, M denotes the number of subgraphs of G of the same configuration and F,, (n=12,---) denote the
total number of closed walks of length 7 that are not cycles in all possible subgraphs of G of the same
configurations. However, in the cases with more than one figure (Cases 5, 6, 8, 9, 11), N, Mand F, are based
on the first graph in case n of the respective figures and P,,P,,--- denote the number of subgraphs of G which
don’t have the same configuration as the first graph but are counted in M. It is clear that F, is equal to
Nx(M —P —P,—---). To find N in each case, we have to include in any walk, all the edges and the vertices of
the corresponding subgraphs at least once.

Case 1: For the configuration of Figure 1, N =126, M = %tr(A3) and F, =21tr(A°). (See Theorem 1)

Figure 1. Closed walks of length 7 type 1.
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. . . 13 5
Case 2: For the configuration of Figure 2, N =84, M :EZai(f) (d;—2) and F,=42>a"(d, -2).

i=1 i=1

Figure 2. Closed walks of length 7 type 2.
n d -2 n d -2
Case 3: For the configuration of Figure 3, N =28, M :%Zai(f)( '2 J and F, :14Zai(f)( '2 j
i=1 i=1

Figure 3. Closed walks of length 7 type 3.

(2 (2)
Case 4: For the configuration of Figure 4, N =112, M =12(a‘i ]aij and F, =562(a‘i Jaij :

j# j#

Figure 4. Closed walks of length 7 type 4.

. . . 1
Case 5: For the configuration of Figure 5(a), N=14, M :—Zai(f)ai(jz). Let P, denote the number of
j#

subgraphs of G that have the same configuration as the graph of Figure 5(b) and are counted in M. Thus

1
R =6x [ﬁ Flj , Where % F, is the number of subgraphs of G that have the same configuration as the graph

of Figure 5(b) and 6 is the number of times that this subgraph is counted in M. Let P, denote the number of
subgraphs of G that have the same configuration as the graph of Figure 5(c) and are counted in M.

1
Thus P, =2x (a sz , Where % F, is the number of subgraphs of G that have the same configuration as the

graph of Figure 5(c) and 2 is the number of times that this subgraph is counted in M. Let P, denote the
number of subgraphs of G that have the same configuration as the graph of Figure 5(d) and are counted in M.

1 . . .
Thus P, = 4X[E F4), where éﬁ is the number of subgraphs of G that have the same configuration as
the graph of Figure 5(d) and 4 is the number of times that this subgraph is counted in M. Consequently,
1 1

2
F=7)a%"-“F-ZF,-ZF,.
5 o j g1 g2 o4
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HAVAYAYLY

Figure 5. Closed walks of length 7 type 5.

. . . 1
Case 6: For the configuration of Figure 6(a), N =14, M :EZai(jz)aij (dj —2)(di —2). Let P, denote the
j#i

number of subgraphs of G that have the same configuration as the graph of Figure 6(b) and are counted in M.

1
Thus P = ZX(E FJ, where é'ﬂ is the number of subgraphs of G that have the same configuration as

the graph of Figure 6(b) and 2 is the number of times that this subgraph is counted in M. Consequently,

1
Fo=72 a8 (d,-2)(d,-2) -3 F,.

j#i
(a) (b)

Figure 6. Closed walks of length 7 type 6.

Case 7: For the configuration of Figure 7, N=70, M =%[tr(As)+5tr(A3)—52diai(i3)} (see Theorem
i=1

3)and F, =7tr(A5)+35tr(A3)-35§":dia53) _

i=1

Figure 7. Closed walks of length 7 type 7.

1
Case 8: For the configuration of Figure 8(a), N =42, M :Eza‘(iZ) (d; -a —1)(aijai(jz)) (see Theorem 5).
J#
Let P, denote the number of subgraphs of G that have the same configuration as the graph of Figure 8(b) and
. 1 .
are counted in M. Thus R = 4x(m F4j , Where % F, is the number of subgraphs of G that have the same

configuration as the graph of Figure 8(b) and 4 is the number of times that this subgraph is counted in M.
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Consequently, F, =21y ai(jz) (dj - a _1)(aijai(jz)> _g F,.

Jj#i

N

(a) (b)
Figure 8. Closed walks of length 7 type 8.

Case 9: For the configuration of Figure 9(a), N =14,

M =3 35 (al? sl -2(0,-2)a" )0, -2)
= (see Theorem 11). Let P, denote the number
-2y, ai(jz)aij (dj _2)(di -2)-23 a;(d, _2)(%3213) —aijai(jz)ﬂ
j# j#

of subgraphs of G that have the same configuration as the graph of Figure 9(b) and are counted in M. Thus
R= 2x(% ng , Where 4—12F8 is the number subgraphs of G that have the same configuration as the graph of

Figure 9(b) and 2 is the number of times that this subgraph is counted in M. Consequently,

R, =73 (@l -5a - 2(d, - 2)al" ) (0, - 2) -143 %, (d, ~2)(d, - 2)
i=1 j#

_142 a;; (dI - 2)(% a(jjs) _ aijai(jZ)j _% F,

ji
(a) (b)

Figure 9. Closed walks of length 7 type 9.

() ()
Case 10: For the configuration of Figure 10, N =84, M =12(a‘1 Jaij and F, :422£a” ]aij :

j=i j#

Figure 10. Closed walks of length 7 type 10.
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2
Case 11: For the configuration of Figure 11(a), N=28, M =12(aﬁ Jai(f) . Let B, denote the number

j#i
of subgraphs of G that have the same configuration as the graph of Figure 11(b) and are counted in M. Thus
1 . . .
R= 2x(5 st , Where 4—12 F, is the number of subgraphs of G that have the same configuration as the graph

of Figure 11(b) and 2 is the number of times that this subgraph is counted in M. Let P, denote the number of
subgraphs of G that have the same configuration as the graph of Figure 11(c) and are counted in M.

1 . . .
Thus P, = GX(E F4j, where éﬁ is the number of subgraphs of G that have the same configuration as

the graph of Figure 11(c) and 6 is the number of times that this subgraph is counted in M. Let P, denote the
number of subgraphs of G that have the same configuration as the graph of Figure 11(d) and are

counted in M. Thus P, :GX(é Fm), where 8i4F1° is the number of subgraphs of G that have the same
configuration as the graph of Figure 11(d) and 6 is the number of times that this subgraph is counted in

(2)
M. Consequently, F, = 142[&]- Jai(ia) _4 F, _% F, —2F,-

j# 3
/ |

(a) ®) © @
Figure 11. Closed walks of length 7 type 11.

Now, we add the values of F, arising from the above cases and determine x. By putting the value of x in
i(tr (A7)~ x) we get the desired formula. O
14

Example 1. In K,, F,=4410, F,=35280, F,=17640, F,=23520, F,=17640, F,=17640,
F, =17640, F,=52920, F,=35280, F, =17640, F,=35280 and trA’ =279930. So x =274890 and

by Theorem 12, the number of cycles of length 7 in K, is %(279930— 274890) = 360 .

3. Number of Cycles Passing the Vertex v;

In this section we give formulae to count the number of cycles of lengths 6 and 7, each of which contain a
specific vertex v, of the graph G.

Theorem 13. If G is a simple graph with n vertices and the adjacency matrix A= [a”] , then the number of
17

6-cycles each of which contains a specific vertex v, of G is %(aﬁe) —x), where x is equal to ZFi in the
i=1

cases that are considered below.
Proof: The number of 6-cycles each of which contain a specific vertex v, of the graph G is equal to

%(aﬁe) - x) , where x is the number of closed walks of length 6 form the vertex v, to v, that are not 6-cycles.

To find x, we have 17 cases as considered below; the cases are based on the configurations-(subgraphs) that
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generate v, —v, walks of length 6 that are not cycles. In each case, N denotes the number of walks of length 6
from v, to v, that are not cycles in the corresponding subgraph, M denotes the number of subgraphs of G of
the same configuration and F,, (n=1,2,---) denote the total number of v, —v, walks of length 6 that are not
cycles in all possible subgraphs of G of the same configuration. However, in the cases with more than one figure
(Cases 11, 12, 13, 14, 15, 16, 17), N, M and F, are based on the first graph of the respective figures and
R, P,,--- denote the number of subgraphs of G which don’t have the same configuration as the first graph but
are counted in M. It is clear that F, is equal to N x(M —P,—P,—---). To find N in each case, we have to
include in any walk, all the edges and the vertices of the corresponding subgraphs at least once.

Case 1: For the configuration of Figure 12, N=1, M =a?’ and F, =al?.

v
0

Figure 12. v, =V, walks of length 6 type 1.

Case 2: For the configuration of Figure 13, N=3, M =Ya” and F,=3)a".

j# j#

V;

Figure 13. Vv, =V, walks of length 6 type 2.
S : d; d
Case 3: For the configuration of Figure 14, N=6, M = ) and F;, =6 5

V;

Figure 14. v, =V, walks of length 6 type 3.

Case 4: For the configuration of Figure 15, N=1, M =Y a{’(d;-a;-1) and F, =3 a(d;-a;-1).
j#i j#i

(See Theorem 7)

(%

Figure 15. v, =V, walks of length 6 type 4.
Case 5: For the configuration of Figure 16, N=2, M =Y a®(d;-a;-1) and F,=2> a”(d,—a; -1).
j#i j=i

Vj

Figure 16. Vv, -V, walks of length 6 type 5.

— - d;-1 d -1
Case 6: For the configuration of Figure 17, N=2, M =) a; 12 and F,=2) a, ‘2 .

j# i
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Figure 17. v, =V, walks of length 6 type 6.

d. d.
Case 7: For the configuration of Figure 18, N=6, M = [3‘} and F, = 6[ 3' J

Figure 18. Vv, =V, walks of length 6 type 7.

. . 1
Case 8: For the configuration of Figure 19, N =8, M :EZai(jz)aij and F, =4 aa, .

j#i ji

(%]

Figure 19. v, =V, walks of length 6 type 8.

(2) (2)
Case 9: For the configuration of Figure 20, N=12, M =Z(a” J and F, =122[a‘i J

j# j#

Vi

Figure 20. v, -V, walks of length 6 type 9.

(2) (2)
Case 10: For the configuration of Figure 21, N =12, M :Z(a” ]aij and F, :122(61” Jaij .

j#

j#
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Vi

Figure 21. v, =V, walks of length 6 type 10.

. . . 1
Case 11: For the configuration of Figure 22(a), N=6, M == Z a(jﬁ)aijaikajk. Let P, denote the
k=j, j ki
number of all subgraphs of G that have the same configuration as the graph of Figure 22(b) and are counted in

1 . . .
M. Thus P, =1x (5 ng, where %Fg is the number of subgraphs of G that have the same configuration as the

. . . . 3
graph of Figure 22(b) and this subgraph is counted only once in M. Consequently, F, =3 Z agi)aij a,j ~2 F.

k#j,j ki
V; V;
(a) (b)
Figure 22. v, =V, walks of length 6 type 11.
. . . n a(.z)
Case 12: For the configuration of Figure 23(a), N=2, M= >’ ¥ la; . Let B denote the number
k#j, j,k#i

of all subgraphs of G that have the same configuration as the graph of Figure 23(b) and are counted in M. Thus
1
P = ZX(E ng , Where % F, is the number of subgraphs of G that have the same configuration as the graph

of Figure 23(b) and 2 is the number of times that this subgraph is counted in M. Consequently,

(2
a: 1
F,=2 § [;Jaij—gFg.

k=j,j ki

(%

(%3

(a) (b)

Figure 23. v, =V, walks of length 6 type 12.
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2
Case 13: For the configuration of Figure 24(a), N=4, M = z[aii J(di —2).Let P, denote the number

j#
of all subgraphs of G that have the same configuration as the graph of Figure 24(b) and are counted in M. Thus
1 . . .
R =1x (E Fm) , Where % F,, is the number of subgraphs of G that have the same configuration as the graph

(2)
of Figure 24(b) and this subgraph is counted only once in M. Consequently, F, = 42[6‘” J(di -2) —% Fo-

j#

(a) (b)

Figure 24. v, =V, walks of length 6 type 13.

(2)
Case 14: For the configuration of Figure 25(a), N=2, M = Z(a; J(dj ~2).Let P, denote the number
j#i

of all subgraphs of G that have the same configuration as the graph of Figure 25(b) and are counted in M. Thus

1
P =1x (E Fm) , Where % F,, is the number of subgraphs of G that have the same configuration as the graph

j#i

(2
of Figure 25(b) and this subgraph is counted only once in M. Consequently, F, = ZZ(a‘i j(dj —2)—% Fo-

(a) (b)
Figure 25. v, =V, walks of length 6 type 14.
Case 15: For the configuration of Figure 26(a), N=2, M =Y a{’(d;-a;-1)a;(d;-2). Let R
j#
denote the number of all subgraphs of G that have the same configuration as the graph of Figure 26(b) and are

. 1 .
counted in M. Thus P, :ZX(E Fnj, where %FM is the number of subgraphs of G that have the same

configuration as the graph of Figure 26(b) and 2 is the number of times that this subgraph is counted in M.

O,
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Consequently, Fg = 22 ai(jz) (dj - —1) a (d,- - 2) _g F,.

j#

V; (%

(a) (b)
Figure 26. Vv, =V, walks of length 6 type 15.
. . ) 1
Case 16: For the configuration of Figure 27(a), N=4, M :EZaﬁf)ai(jz)aij . Let B, denote the number of
j#
all subgraphs of G that have the same configuration as the graph of Figure 27(b) and are counted in M. Thus

1
B =2x (— ng , Where 1 F, is the number of subgraphs of G that have the same configuration as the graph of
8 8

Figure 27(b) and 2 is the number of times that this subgraph is counted in M. Let P, denote the number of all
subgraphs of G that have the same configuration as the graph of Figure 27(c) and are counted in

1 . . .
M. Thus P, = ZXLE Fnj, where %Fn is the number of subgraphs of G that have the same configuration as

the graph of Figure 27(c) and 2 is the number of times that this subgraph is counted in M. Let P, denote the
number of all subgraphs of G that have the same configuration as the graph of Figure 27(d) and are

. 1 .
counted in M. Thus P, :ZX(E Fm}, where %Fm is the number of subgraphs of G that have the same

configuration as the graph of Figure 27(d) and 2 is the number of times that this subgraph is counted in

4 2
M. Consequently, F, =23 a’al’a, —F, -3 F, -3 Fy.

ij
i

V; V; Ui Vi
(a) (b) () (d)
Figure 27. v, =V, walks of length 6 type 16.
1.0
Case 17: For the configuration of Figure 28(a), N=8, M =|2 " |. Let P denote the number of all
2

subgraphs of G that have the same configuration as the graph of Figure 28(b) and are counted in M. Thus

®
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1 . . .
P =1x (E Fm) , Where % F,, is the number of subgraphs of G that have the same configuration as the graph

1.0
of Figure 28(b) and this subgraph is counted only once in M. Consequently, F., =8| 2 & —% Fpo-

2

U;

(a) (b)

Figure 28. Vv, -V, walks of length 6 type 17.

Now we add the values of F, arising from the above cases and determine x. Substituting the value of x in

%(ai(f) - x) and simplifying, we get the number of 6-cycles each of which contains a specific vertex v, of G. [

Example 2. In the graph of Figure 29 we have, F, =5, F,=60, F, =60, F, =60, K =120, F, =60,
F, =60, F =80, F,=360, F,=360, F,=180, F,=120, F,=240, F,=120, F, =240,
F =240, F,=120. So, we have x=2485. Consequently, by Theorem 13, the number of 6-cycles each of

which contains the vertex v, in the graph of Figure 29 is 60.

U1 V2

Ve U3

Us Vyq

Figure 29. Complete graph with 7 vertices.

Theorem 14. If G is a simple graph with n vertices and the adjacency matrix A= [a”] , then the number of
30
7-cycles each of which contains a specific vertex v, of G is %(afi” —x), where x is equal to Y. F, in the
i=1
cases that are considered below.
Proof: The number of 7-cycles each of which contains a specific vertex v, of the graph G is equal to

%(aﬁ” - x) , where x is the number of closed walks of length 7 form the vertex v, to v, that are not 7-cycles.

To find x, we have 30 cases as considered below; the cases are based on the configurations-(subgraphs) that
generate v, —v, walks of length 7 that are not cycles. In each case, N denotes the number of walks of length 7
from v, to v, that are not cycles in the corresponding subgraph, M denotes the number of subgraphs of G of
the same configuration and F,, (n=1,2,---) denote the total number of v, —v, walks of length 7 that are not
cycles in all possible subgraphs of G of the same configuration. However, in the cases with more than one figure
(Cases 9, 10, -+, 18, 20, -, 30), N, M and F, are based on the first graph of the respective figures and
R, P,,--- denote the number of subgraphs of G which do not have the same configuration as the first graph but
are counted in M. It is clear that F, is equal to N x(M —P, —P,—---). To find N in each case, we have to

O,
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include in any walk, all the edges and the vertices of the corresponding subgraphs at least once.

1
Case 1: For the configuration of Figure 30, N =42, M :EZai(jz)aij and F =21)aa, .

j# ji

-

Case 2: For the configuration of Figure 31, N =34, M _Ea (d -2) and F,=17a (d, -2).

o

Case 3: For the configuration of Figure 32, N =18, M = a?a;(d;-2) and F,=18) a’a;(d; -2).

j# j#

/N

2
Case 4: For the configuration of Figure 33, N=4, M = 2(2 %), —al )aijj(dj -3) and

—4;( Ja, —al’ j(d -3).

Figure 30. Vv, =V, walks of length 7 type 1.

Figure 31. Vv, =V, walks of length 7 type 2.

Figure 32. Vv, =V, walks of length 7 type 3.

Figure 33. Vv, =V, walks of length 7 type 4.
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. . . 1 _3(di-2 3[di—2
Case 5: For the configuration of Figure 34, N =12, M =§a 5 and F, = 6a; Nk

(%

Figure 34. Vv, =V, walks of length 7 type 5.

d -2 d -2
Case 6: For the configuration of Figure 35, N=4, M =Zai(jz)aij( 12 j and F, :AZai(jz)aij( ’2 ]

ji i

Figure 35. v, =V, walks of length 7 type 6.

(2 2
Case 7: For the configuration of Figure 36, N=32, M = Z(aﬁ ]a". and F, :322(61” Jaij .

j# j#

(%

Figure 36. Vv, =V, walks of length 7 type 7.

(2) ()
Case 8: For the configuration of Figure 37, N=24, M = Z(a‘i jaij , Ry = 24Z[a‘1 Jaij .

j#i j#

Figure 37. v, =V, walks of length 7 type 8.

©,
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(2)
Case 9: For the configuration of Figure 38(a), N =12, M _1 > (aik ]ajkai.a. Let B, denote the
k#j, k=i

j ikt
number of all subgraphs of G that have the same configuration as the graph of Figure 38(b) and are counted in
1 . . .
M. Thus PR =1x (ﬂ Floj , Where i F, is the number of subgraphs of G that have the same configuration as
the graph of Figure 38(b) and this subgraph is counted only once in M. Consequently,

a?

. 1
Fo=6 > (Jzkjajkaijaik—zﬁo.

k=], j k=i
Vg

v;

(a) (b)
Figure 38. Vv, =V, walks of length 7 type 9.
. . . 1
Case 10: For the configuration of Figure 39(a), N=24, M == ) agi)aijaikajk. Let P, denote the
k=j,j ki
number of all subgraphs of G that have the same configuration as the graph of Figure 39(b) and are counted in

1 . . .
M. Thus P, :1{@ Flj, where % F, is the number of subgraphs of G that have the same configuration as

the graph of Figure 39(b) and this subgraph is counted only once in M. Consequently,
Fo=12 Y alaaa, —g F.

k#j, j ki

(a) (b)
Figure 39. Vv, =V, walks of length 7 type 10.
. . . 1
Case 11: For the configuration of Figure 40(a), N =14, M :EZagf)aij . Let B, denote the number of all
j#
subgraphs of G that have the same configuration as the graph of Figure 40(b) and are counted in M. Thus

R = 2><(4—12 Flj , Where 4—12 F, is the number of subgraphs of G that have the same configuration as the graph

of Figure 40(b) and 2 is the number of times that this subgraph is counted in M. Consequently,
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F.=7Yala, -<F.

Jj#

(a) (b)
Figure 40. v, =V, walks of length 7 type 11.
. . . 1
Case 12: For the configuration of Figure 41(a), N=2, M :EZai(jz)ang) . Let B, denote the number of all
j#
subgraphs of G that have the same configuration as the graph of Figure 41(b) and are counted in M. Thus

R = 2x[% Flj , Where 4—12 F, is the number of subgraphs of G that have the same configuration as the graph

of Figure 41(b) and 2 is the number of times that this subgraph is counted in M. Let P, denote the number of
all subgraphs of G that have the same configuration as the graph of Figure 41(c) and are counted in

1
M. Thus P, =2 X(ﬂ Fn] , Where ﬁ F,, is the number of subgraphs of G that have the same configuration as

the graph of Figure 41(c) and 2 is the number of times that this subgraph is counted in M. Let P, denote the
number of all subgraphs of G that have the same configuration as the graph of Figure 41(d) and are

counted in M. Thus P, :2x($ F7j, where %E is the number of subgraphs of G that have the same

configuration as the graph of Figure 41(d) and 2 is the number of times that this subgraph is counted in

N 0,0 2 2 1
M. Consequently, F, _;aij aj; _zF1_7F11—§

Vi Uy Vi
(a) (b) (© (d)

Figure 41. v, =V, walks of length 7 type 12.

F .

Case 13: For the configuration of Figure 42(a), N=4, M =%Za§f)aﬂ(di -1). Let P denote the
j#i

number of all subgraphs of G that have the same configuration as the graph of Figure 42(b) and are counted in

M. Thus P = 2><(4—12 Fl] , Where % F, is the number of subgraphs of G that have the same configuration as

the graph of Figure 42(b) and 2 is the number of times that this subgraph is counted in M. Let P, denote the
number of all subgraphs of G that have the same configuration as the graph of Figure 42(c) and are

O
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counted in M. Thus P, =2><[3i4 FZJ, where 3i4F2 is the number of subgraphs of G that have the same

configuration as the graph of Figure 42(c) and 2 is the number of times that this subgraph is counted in M. Let
P, denote the number of all subgraphs of G that have the same configuration as the graph of Figure

42(d) and are counted in M. Thus P, = 2x(2—14 Floj, where 2—14F10 is the number of subgraphs of G that have

the same configuration as the graph of Figure 42(d) and 2 is the number of times that this subgraph is
4 1
F,-=F,.

. 4
counted in M. Consequently, F, =23 alYa,(d,-1)-—F - R 3

j#i 21

/ /\ /\ NN/
(a) (b) (©) (d)

Figure 42. v, =V, walks of length 7 type 13.

Case 14: For the configuration of Figure 43(a), N=4, M =12a§f)a§f) .Let P denote the number of all
j#i

subgraphs of G that have the same configuration as the graph of Figure 43(b) and are counted in M. Thus

P = 2x(% Flj , Where 4—12 F, is the number of subgraphs of G that have the same configuration as the graph

of Figure 43(b) and 2 is the number of times that this subgraph is counted in M. Let P, denote the number of
all subgraphs of G that have the same configuration as the graph of Figure 43(c) and are counted in

M. Thus P, :1x£% st, where %Fs is the number of subgraphs of G that have the same configuration as

the graph of Figure 43(c) and this subgraph is counted only once in M. Let P, denote the number of all
subgraphs of G that have the same configuration as the graph of Figure 43(d) and are counted in M. Thus

P, = 2{% F7j , Where 3% F, is the number of subgraphs of G that have the same configuration as the graph

of Figure 43(d) and 2 is the number of times that this subgraph is counted in M.
2 4 2 1

Consequently, F, =2Ya%a? -~ F _ZF ——F,.
q y 14 ; i <ij 21 1 9 3 4 7
Ui Vs v,
/—-/\- /\- ¢ ® U;
(@) (b) (c) (d)

Figure 43. v, —V; walks of length 7 type 14.
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Case 15: For the configuration of Figure 44(a), N=2, M= > aPala,.Let P, denote the number
j=k, k=i

of all subgraphs of G that have the same configuration as the graph of Figure 44(b) and are counted in M. Thus
1 . . .
P = ZX(E Flj , Where 4—12 F, is the number of subgraphs of G that have the same configuration as the graph

of Figure 44(b) and 2 is the number of times that this subgraph is counted in M. Let P, denote the number of
all subgraphs of G that have the same configuration as the graph of Figure 44(c) and are counted in

1 . . .
M. Thus P, = 2><(3—4 sz , Where 3—14 F, is the number of subgraphs of G that have the same configuration as

the graph of Figure 44(c) and 2 is the number of times that this subgraph is counted in M. Let P, denote the
number of all subgraphs of G that have the same configuration as the graph of Figure 44(d) and are

. 1 .
counted in M. Thus P, :ZX(Q Floj, where iFlo is the number of subgraphs of G that have the same

configuration as the graph of Figure 44(d) and 2 is the number of times that this subgraph is counted in M. Let
P, denote the number of all subgraphs of G that have the same configuration as the graph of Figure

44(e) and are counted in M. Thus P, =1x (% F3j , Where % F, is the number of subgraphs of G that have the

same configuration as the graph of Figure 44(e) and 1 is the number of times that this subgraph is counted in
iF _in_lFlo_lFs-

M. Consequently, Fy=2 Y aa’a, “Fog

T it 17

V; V; v;
¢ v/\v Vi v/\v ¢ .x N V; E
() (b) (©) (d ©)

Figure 44. v, =V, walks of length 7 type 15.

Case 16: For the configuration of Figure 45(2), N=2, M= Y alPa,a,(d -2). Let B denote the

j=k, j k=i
number of all subgraphs of G that have the same configuration as the graph of Figure 45(b) and are counted in
1
M. Thus P, =2x (ﬂ Fm), where i F, is the number of subgraphs of G that have the same configuration as

the graph of Figure 45(b) and 2 is the number of times that this subgraph is counted in M. Let P, denote the
number of all subgraphs of G that have the same configuration as the graph of Figure 45(c) and are

. 1 .
counted in M. Thus P, :1X[E FS)’ where %ﬁ is the number of subgraphs of G that have the same
configuration as the graph of Figure 45(c) and 1 is the number of times that this subgraph is counted in M.
1 1

Consequently, Fy = 2j ijk iagi)ajkaij (dk - 2) % Fio 9 F.
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(a) (b) (©)

Figure 45. v, =V, walks of length 7 type 16.

Case 17: For the configuration of Figure 46(a), N=4, M =Y a{a;(d; -2)(d,—2). Let P denote the
number of all subgraphs of G that have the same configuration as t];e graph of Figure 46(b) and are counted in
M. Thus P, = 2x(3—12 F7J , Where 3—12 F, is the number of subgraphs of G that have the same configuration as
the graph of Figure 46(b) and 2 is the number of times that this subgraph is counted in M. Consequently,

1
Ry =438, (d; -2)(d, -2) -5

) T m

Figure 46. Vv, =V, walks of length 7 type 17.

. . . 1
Case 18: For the configuration of Figure 47(a), N=2, M =5 > (dj —2)(dk -2)a;a,a; . Let B

k=j, k=
denotes the number of all subgraphs of G that have the same configuration as the graph of Figure 47(b) and are
. 1 .
counted in M. Thus B, :1x(z Floj, where %Flo is the number of subgraphs of G that have the same

configuration as the graph of Figure 47(b) and 1 is the number of times that this subgraph is counted in M.

Consequently, Fgz=4 > (dj - 2)(dk -2)a;a,a,, _iz Fp.

k#j,j ki 1

[
q
[
<

.
q
[

Figure 47. v, =V, walks of length 7 type 18.

Case 19: For the configuration of Figure 48, N =14,
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M =%{a§5)—5a§3)—2(di ~2)af’ -2 Y aa;(d;-2)-2 ) a (la@—a a(z)ﬂ (see Theorem 11) and

j=1, j=i ! j=1, j=i 2 . v
5 3 3 : 2 : 1 ¢ 2
F19:7|:ai(i)_5ai(i)_2(di_z)ai(i)_z'lz;‘ai(j)aij(dj_2)_2‘;.aij(5agj)_aijai(j)j:|'
=LA j=Lj=
Vi

Figure 48. v, =V, walks of length 7 type 19.

Case 20: For the configuration of Figure 49(a), N=6, M 1 Z _a(jﬁ)(dk —ay —1)(ajkaijaik) (see
Theorem 5). Let P, denote the number of all subgraphs of G that havek:ti;kszme configuration as the graph of
Figure 49(b) and are counted in M. Thus P, =2x (3% F7j , Where 3% F, is the number of subgraphs of G that
have the same configuration as the graph of Figure 49(b) and 2 is the number of times that this subgraph is

. 3
counted in M. Consequently, F,, =3 Z agﬁ)(dk—ajk—1)(«':1].k¢';1ij:;1i )—§F7.

k#j, ] ki

Vs

Figure 49. v, =V, walks of length 7 type 20.

Case 21: For the configuration of Figure 50(a), N =12, M =Y a{’(d; -, —1)(ai(f)aij) (see Theorem 7).
j#i
Let P, denote the number of all subgraphs of G that have the same configuration as the graph of Figure 50(b)
. 1 .
and are counted in M. Thus P, = 2x(§ FJ, where 3—12F7 is the number of subgraphs of G that have the

same configuration as the graph of Figure 50(b) and 2 is the number of times that this subgraph is counted in M.
Let P, denote the number of all subgraphs of G that have the same configuration as the graph of Figure 50(c)

. 1 .
and are counted in M. Thus P, :Zx(ﬂ ij, where iFlo is the number of subgraphs of G that have

the same configuration as the graph of Figure 50(c) and 2 is the number of times that this subgraph is counted in
M.
Consequently, F, =12)" ai(jz) (dj - —1)(ai(j2)aij ) —% F,—F,.

i
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o (9

(a)
Figure 50. Vv, =V, walks of length 7 type 21.

1
Case 22: For the configuration of Figure 51(a), N=6, M :EZai(jz)(dj - a; —1)(a(“3)a-j) (see Theorem
j#i
7). Let P, denote the number of all subgraphs of G that have the same configuration as the graph of Figure
. 1 .
51(b) and are counted in M. Thus P = ZX(ﬂ Floj, where iFm is the number of subgraphs of G that have

the same configuration as the graph of Figure 51(b) and 2 is the number of times that this subgraph is counted
in M. Let P, denote the number of all subgraphs of G that have the same configuration as the graph of

1
Figure 51(c) and are counted in M. Thus P, = GX(E ng , Where % F, is the number of subgraphs of G that

have the same configuration as the graph of Figure 51(c) and 6 is the number of times that this subgraph is
counted in M. Let P, denotes the number of all subgraphs of G that have the same configuration as the graph

. . 1 .
of Figure 51(d) and are counted in M. Thus P, =1><[E Fﬂ), where éFﬂ is the number of subgraphs of G

that have the same configuration as the graph of Figure 51(d) and 1 is the number of times that this subgraph is
counted in M. Let P, denote the number of all subgraphs of G that have the same configuration as the graph

of Figure 51(e) and are counted in M. Thus P, = 2><(3i2 F7j , Where 3%5 is the number of subgraphs of G

that have the same configuration as the graph of Figure 51(¢e) and 2 is the number of times that this subgraph is
counted in M. Let P, denote the number of all subgraphs of G that have the same configuration as the

1
graph of Figure 51(f) and are counted in M. Thus P, :1X[Z Fzgj, where %Fzg is the number of subgraphs
of G that have the same configuration as the graph of Figure 51(f) and 1 is the number of times that this
subgraph is counted in M. Consequently,
1 1 3 3

F,=3Ya"(d —a -1)(aPa | -=F, -3F,—=F,, —~F, —=
22 ;J(JJ)(JJJ)ZN ey uT gty

L
V; V; \

F29 .

Vi

Ui

(b © (@ ) "

Figure 51. Vv, =V, walks of length 7 type 22.

Case 23: For the configuration of Figure 52(a), N =2,
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2 j#i k#j

Let B, denote the number of all subgraphs of G that have the same configuration as the graph of Figure 52(b)

1
M :—{Z{agf)—Saﬁf)— (d; -2)af ZZaJk «(d—2)- ZZaJk[ al) - ajkagﬁ)ﬂaij} (See Theorem 11).

1
and are counted in M. Thus B, = ZX(ﬂ Flgj, where ﬁﬁg is the number of subgraphs of G that have the

same configuration as the graph of Figure 52(b) and 2 is the number of times that this subgraph is counted in M.
Let P, denote the number of all subgraphs of G that have the same configuration as the graph of Figure 52(c)

. 1 .
and are counted in M. Thus P, =1X(E le), where éFﬂ is the number of subgraphs of G that have

the same configuration as the graph of Figure 52(c) and 1 is the number of times that this subgraph is counted in
M. Consequently,

2 1
| o0 s 200,200 -2, (422 (37w [n | 2r -t

j# k=] k=]

(a) (b) (c)

Figure 52. v, =V, walks of length 7 type 23.

Case 24: For the configuration of Figure 53(a), N =4,

M :1{( al® —5a% — 2(d, —2) )(d -2)- 2Za(z)a ( 2)(di_2)_zzaij (di—Z)(; ad _a a(Z)H

2 ji j#i
(See Theorem 11). Let P, denote the number of all subgraphs of G that have the same configuration as the

. . 1 .
graph of Figure 53(b) and are counted in M. Thus P, =1X(E Fle , Where % F,, is the number of subgraphs

of G that have the same configuration as the graph of Figure 53(b) and 1 is the number of times that this figure
is counted in M. Consequently,

Fp = 2{(&155) —5a° —2(d, ~2)a”)(d, -2)-2Y aa, (d, -2)(d, - 2)

j#

1 1
-2 .3, (di - 2)(53(113) - auai(jz)ﬂ —3 P

j#
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V; (%3
(a) (b)
Figure 53. v, =V, walks of length 7 type 24.

Case 25: For the configuration of Figure 54(a), N =2,

d, -1

M = ]Zi‘{am (d +d; -3g; )a<2 (ai(f) + af’) + 2( 12 j] a; }(dj - 2)aij (See Theorem 8). Let P, denote

the number of all subgraphs of G that have the same configuration as the graph of Figure 54(b) and are counted

. 1 . . .

in M. Thus P =2x (— onj , where 1 F,, is the number of subgraphs of G that have the same configuration as
6 6

the graph of Figure 54(b) and 2 is the number of times that this subgraph is counted in M. Let P, denote the
number all subgraphs of G that have the same configuration as the graph of Figure 54(c) and are counted

1
in M. Thus P, :1x(g Fzzj, where %Fzz is the number of subgraphs of G that have the same configuration

as the graph of Figure 54(c) and 1 is the number of times that this subgraph is counted in M. Consequently,

d -1 2 1
Fos = 22{3514) _(di +d; —3aij)ai(jz) _[ai(i3) +agj3) +2( J2 Daij}(dj _Z)aij _ngo —5':22-

j#l
(a) (b) (c)

Figure 54. v, =V, walks of length 7 type 25.

Case 26: For the configuration of Figure 55(a), N =2,
M = Z{(a(s ~(d; +d, —1)aij)ai(jz) —kZ_(ai(kz)ai -a a,,alk)a kz_(agi)a ~a a”ajk)a }(dj -2). Let R
#i,] #1,]
denote the number of all subgraphs of G that have the same configuration as the graph of Figure 55(b) and are
counted in M. Thus P, =1x [i Fﬂj, where iF21 is the number of subgraphs of G that have the same
12 12

configuration as the graph of Figure 55(b) and 1 is the number of times that this subgraph is counted in M. Let
P, denote the number of all subgraphs of G that have the same configuration as the graph of Figure

55(c) and are counted in M. Thus P, =1><(% Fzzj , where %Fzz is the number of subgraphs of G that have the

same configuration as the graph of Figure 55(c) and 1 is the number of times that this subgraph is counted in M.
Consequently,
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F =22{(a§3)—(di +d, —1)aij)ai(jz)— > (ai(k2 -2 a,JaJk)a

j#i k=i, j

_Z( -8 a”aJk ik}(dj—Z)—%Fn—%Fzz.

k=i, j
(b) o

Vi

(@)

Figure 55. Vv, =V, walks of length 7 type 26.

Case 27: For the configuration of Figure 56(a), N=4, M = Z{ a X Z( J:I Let B, denote the

j#i ki, j

number of all subgraphs of G that have the same configuration as the graph of Figure 56(b) and are counted in

M. Thus B = 1x(% Fﬂj, where % F,, is the number of subgraphs of G that have the same configuration as

the graph of Figure 56(b) and 1 is the number of times that this subgraph is counted in M. Let P, denote the
number of all subgraphs of G that have the same configuration as the graph of Figure 56(c) and are

counted in M. Thus P, :Zx[z—l4 ij, where 2—14F10 is the number of subgraphs of G that have the same

configuration as the graph of Figure 56(c) and 2 is the number of times that this subgraph is counted in M. Let
P, denote the number of all subgraphs of G that have the same configuration as the graph of Figure

56(d) and are counted in M. Thus P, = 2x(% ng, where %Fg is the number of subgraphs of G that have

the same configuration as the graph of Figure 56(d) and 2 is the number of times that this subgraph is counted
in M. Let P, denote the number of all subgraphs of G that have the same configuration as the graph of

Figure 56(e) and are counted in M. Thus P, = 2x(% onj , Where %on is the number of subgraphs of G that

have the same configuration as the graph of Figure 56(e) and 2 is the number of times that this subgraph is
counted in M. Let P, denote the number of all subgraphs of G that have the same configuration as the graph

1
of Figure 56(f) and are counted in M. Thus P, = 2x[§ F7j , Where 3—12F7 is the number of subgraphs of G
that have the same configuration as the graph of Figure 56(f) and 2 is the number of times that this

subgraph is counted in M. Consequently, F,, = 4Z|: a x> ( H 1 . %Flo _% F, _% F _% E.
k=i, j

j#i
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(% (%

» U;
/ . Vi Vs
L4 % Q

(a) (® (© (d © ®

Figure 56. Vv, =V, walks of length 7 type 27.

(2
Case 28: For the configuration of Figure 57(a), N=8, M :(%aﬁ)JZ(aﬂ ] Let P, denote the number
j#

of all subgraphs of G that have the same configuration as the graph of Figure 57(b) and are counted in M. Thus

1 . . .
R =1x (E Fﬂ) , Where % F,, is the number of subgraphs of G that have the same configuration as the graph

of Figure 57(b) and 1 is the number of times that this subgraph is counted in M. Let P, denote the number of
all subgraphs of G that have the same configuration as the graph of Figure 57(c) and are counted in

1 . . .
M. Thus P, =1x (ﬂ FloJ , Where i F, is the number of subgraphs of G that have the same configuration as

the graph of Figure 57(c) and 1 is the number of times that this subgraph is counted in M. Let R,
denote the number of all subgraphs of G that have the same configuration as the graph of Figure 57(d) and are

1
counted in M. Thus P, =3><(£ Fa), where %FB is the number of subgraphs of G that have the same

configuration as the graph of Figure 57(d) and 3 is the number of times that this subgraph is counted in M. Let
P, denote the number of all subgraphs of G that have the same configuration as the graph of Figure

. 1 .
57(e) and are counted in M. Thus P, = 2><(3—2 F7j, where 3—12F7 is the number of subgraphs of G that have

the same configuration as the graph of Figure 57(e) and 2 is the number of times that this subgraph is

. s a?) 2 1 1
counted in M. Consequently, F,, = (4ai(i ))Z i _fF —ZF -F,-=F,.

2 3 3 2

j#

3
V; V; U;
/ 4 v; q v;

(a) (b © (d) (e)

Figure 57. v, =V, walks of length 7 type 28.

1
Case 29: For the configuration of Figure 58(a), N=4, M :EZ[(dj - q —1) agf)ai(jz)aﬂ .Let P, denote
j#

the number of all subgraphs of G that have the same configuration as the graph of Figure 58(b) and are counted
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. 1 . . .
in M. Thus P, :lx(ﬁ Fﬂj , Where % F,, is the number of subgraphs of G that have the same configuration

as the graph of Figure 58(b) and 1 is the number of times that this subgraph is counted in M. Let P, denote the
number of all subgraphs of G that have the same configuration as the graph of Figure 58(c) and are

: 1 .
counted in M. Thus P, =4><(§ ij, where iﬁo is the number of subgraphs of G that have the same

configuration as the graph of Figure 58(c) and 4 is the number of times that this subgraph is counted in M. Let
P, denote the number of all subgraphs of G that have the same configuration as the graph of Figure

1
58(d) and are counted in M. Thus P, = 4X(E ng , Where éFg is the number of subgraphs of G that have

the same configuration as the graph of Figure 58(d) and 4 is the number of times that this subgraph is counted
in M. Let P, denote the number of all subgraphs of G that have the same configuration as the graph of

1
Figure 58(e) and are counted in M. Thus P, :1X(E Fzzj, where %FZZ is the number of subgraphs of G that

have the same configuration as the graph of Figure 58(e) and 1 is the number of times that this subgraph is
counted in M. Let P, denote the number of all subgraphs of G that have the same configuration as the graph

. . 1 .
of Figure 58(f) and are counted in M. Thus P, = 2><(§ F7j , Where éﬁ is the number of subgraphs of G

that have the same configuration as the graph of Figure 58(f) and 2 is the number of times that this subgraph is
counted in M. Consequently,
1 2 4 2 1
F29 = 22 d; — -1 a(_s)ai(_z)ai_ __Fz __Fo __Fg __Fzz -—F.
j#i[(]J)JJJJ:|31313 3 47

]
/ V; Vi
V; V;

(% V;

(a) (®) (c) (d) (e) ®

Figure 58. Vv, =V, walks of length 7 type 29.

(2
Case 30: For the configuration of Figure 59(a), N=4, M =12[a; Ja(jf) . Let B, denote the number of

j#
all subgraphs of G that have the same configuration as the graph of Figure 59(b) and are counted in M. Thus
1
P =1x (E Fzzj , Where %FZZ is the number of subgraphs of G that have the same configuration as the graph of

Figure 59(b) and 1 is the number of times that this subgraph is counted in M. Let P, denote the number of all
subgraphs of G that have the same configuration as the graph of Figure 59(c) and are counted in M.

1 . . .
Thus P, =1x£§ Fm} , Where 2—14 F, is the number of subgraphs of G that have the same configuration as the

graph of Figure 59(c) and 1 is the number of times that this subgraph is counted in M. Let P, denote the
number of all subgraphs of G that have the same configuration as the graph of Figure 59(d) and are counted
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. 1 . . .
in M. Thus P, = 3x(£ FBJ, where 2—14F8 is the number of subgraphs of G that have the same configuration

as the graph of Figure 59(d) and 3 is the number of times that this subgraph is counted in M. Let P, denote the
number of all subgraphs of G that have the same configuration as the graph of Figure 59(e) and are

. 1 .
counted in M. Thus P, :2><(§ FJ, where 3%5 is the number of subgraphs of G that have the same
configuration as the graph of Figure 59(e) and 2 is the number of times that this subgraph is counted in
1 1

M. C ty, =253 |a0 -2, Lr _LF
- Lonsequently, k= ; 2 aj; _§ 22_6 10_5 B_Z

p
v, Uy
/ l .

F,.

V; V;
(@) (b) © (d) @

Figure 59. Vv, =V, walks of length 7 type 30.

Now, we add the values of F, arising from the above cases and determine x. Substituting the value of x in
%(ai(i” - x) and simplifying, we get the number of 7-cycles each of which contains a specific vertex v, of G. [

Example 3 In the graph of Figure 29 we have, F =420, F, =1020, F, =1080, F, =240, K =360,
F, =240, F, =960, F, =480, F,=360, F,=720, F,=420, F,=120, F,=240, F, =240,
F; =240, F,=240, F,=480, F,=120, F,=840, F,, =360, F, =1440, F,, =720, F, =120,
F,, =240, F, =240, F, =240, F,, =240, F, =240, F,, =240, F,,=120. So, we have x=13020.
Consequently, by Theorem 14, the number of 7-cycles each of which contains the vertex v, in the graph of
Figure 29 s 0.
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