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Stress and Tension of Generalized Complements
of Graphs

Madhumitha K. V, Swati Nayak, Sabitha D’Souza*

Abstract—Centrality measures are scalar values given to each
node in the graph to quantify its importance based on an
assumption. Stress and tension are the centrality index based
on shortest path. In this paper, stress and tension of general-
ized complements of some standard graphs are calculated by
counting the number of geodesics of different length.

Index Terms—Geodesic, Stress, Tension, k—complement,
k(i) —complement.

I. INTRODUCTION

ET G = (V,E) be a simple, finite, undirected and

connected graph. The order and size of GG is given by
|[V| = n and |E| = m respectively. The degree of a vertex
v in a graph G, denoted by deg(v) is the number of edges
incident on the vertex v. Let P = {v,,v1,...,0,} be a
VoUp, path in G. The length of P, denoted by I(P) is the
number of edges in the v,v, path. Let d(u,v) denote the
distance between any two vertices « and v in G. The shortest
path between any two vertices in G is called the geodesic.
The diameter of G is the length of any longest geodesic,
denoted by diam(G). The maximum distance from vertex
v to all other vertices in G is the eccentricity e(v) of v.
The complement G of G is the graph which has V as its
vertex set and two vertices are adjacent in G if and only if
they are not adjacent in G. G is self complementary if G is
isomorphic to G.

Let G = (V,E) be a graph and P = {V1,V5,...,V} be
a partition of V' of order k > 1. The k—complement G of
G is obtained by removing the edges between V; and V; in
G and adding edges between V; and V; which are not in G,
for all V; and V; in P, where i # j.

For each set V, in the partition P, remove the edges
of G inside V, and add the edges of G joining the ver-
tices of V,.. The graph Gf(i) thus obtained is called the
k(i)—complement of G with respect to P of V.

The k — complement and k(i) — complement of G are
related as follows: [1]]

1) GP =~ GkP( )

2) ka(i) =Gy

In 1953, Alfonso Shimbel [2f] defined the concept of stress
of a vertex in a graph. Stress of a vertex v in a graph G is the
number of shortest paths in G having v as an internal vertex
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and is denoted by st(v;). A graph G is k—stress regular, if
all vertices of G have stress k. The total stress of a graph
G is defined by st(G) = > st(v;). K. Bhargava et al. [3]]

i=1
determined the stress of vertices in some standard graphs.

Raksha Poojary et al. [4] determined stress of paths, cycles,
fans and wheels. They also determined the stress of a cut
vertex of a graph G when G has at most 2 cut vertices. Shiny
Joseph [5]] determined total vertex stress in some merged
graphs, cartesian product graphs and the join of two graphs.
Raksha Poojary et al. [|6] determined stress of wheel related
graphs such as gear graph, helm graph, friendship graph,
flower graph and sunflower graph.

K. Bhargava et al. [7]] introduced the concept of tension
on an edge in a graph. Let e be an edge in the graph G.
The tension on e is defined as the number of geodesics in G
passing through e. Total tension of G, denoted by N, (G), is

defined as N, (G) = > 7(e).
eckE
In this paper, the stress and tension of generalized com-

plement of a graph is computed in such a way that k-
complement and k(7)-complement of the graph is connected.
We compute stress and tension of generalized complements
of path, cycles, complete bipartite, wheel graph and fan graph
by calculating number of geodesics of different length.
Note that
o Geodesics of length n contribute (n — 1) to the stress
of a graph.
o Geodesics of length n contribute n to the tension of a
graph.

II. PRELIMINARY DEFINITIONS

1) A simple graph with n > 3 vertices forming a cycle of
length n is called a cycle graph, denoted by C,,.

2) Wheel Graph W,,;; is formed by connecting a single
universal vertex to all vertices of cycle.

3) Path graph is a graph whose vertices can be listed in the
order {vy,vs,...,v,} such that the edges are v;v;11,
where 1 < <n—1.

4) The Fan graph [}, is obtained by removing one
peripheral edge from the wheel graph.

5) A complete bipartite graph is a graph whose vertices can
be partitioned into two subsets V7 and V5 such that no
edge has both endpoints in the same subset and every
possible edge that could connect vertices in different
subsets is part of the graph.

Theorem I1.1. /3], [[7] For any graph with n vertices and
diameter d, we have

Nr(G) =) (i = 1)f; (1)
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i=1

N.(G)

where, f; is the number of geodesics of length i in G.

ITI. STRESS AND TENSION OF k—COMPLEMENT OF SOME
STANDARD GRAPHS

Theorem IIL1. Let P = {V;, V5, ...
path graph P,, of order n.

1) If any of the pendant vertex is in Vi or V% and

remaining "L partitions be Ky’s. Then,
2
a) St( )n+1 =12 7§n+2.
2
b) N ( )n+1 — 3n 728n+5.

2) If any of the non pendant vertexisin V;, 3 <1 <n—2
and the remaining "5 partitions be Ky’s. Then,

a) SH(P >:i
b) N (P, )n+1:3n2_#-

3)IF (Vi) =Ky ;i=1,2,...,% Then,
a) St(P, ),L:%,

) NA(Po)f = =t
Proof:

1) Let any of the pendant vertex be in V; or Vn+1 and

n—1

remaining “5= partitions be K3’s. Then, number of
geodesics of length 1 = () — (n — 241) and that of
length 2 = (n — 241)(n — 2).

From [lI.1} we have

a,) St(Pn Ij+1

2) Let any of the non- pendant vertex be in V;, 3 < i <
n — 2 and the remaining 251 partitions be K5’s. Then,
number of geodesics of length 1=(3) = (n— 2.
Number of geodesics of length 2 = 2(n — 3) + (n

2)(n— ("51) - 2).

2

, Vi.} be a partition of

From [II.1} we have
a) $t(Py) s =0 (;‘) _ (n_ n—QH))
+1(2(n-3)
wafo-(:)-3)
=2(n—3)+ (n—2)
n— (";1> —2>
_n’—3n-2
2
st () (-+59)
+2(2(n — 3)

n%2—3n—2
)
w2 ()

_ 3n?—8n—3

= 5 )

3) Let (V;) = Ko 50 = 1,2,...,
geodesics of length 1 = () — (n
Number of geodesics of length 2 =

From we have

o se =0 ((2) = (- (2 1))
+1<(n—2) (n— (§+1)))
~ -2 (- ((3) +1))

Then, number of

+1)).
+1))(n—2).

n
’ 2

(5
(n(

3n? —10n + 10
—
|
Theorem IIL2. Let P = {V;, V5, ...
Ch.
1) If any of the (V;) = K, and the remaining "T_l
partitions be Ks’s, then
2_ g
ﬂ) St( ),,+1 = n#ﬁ
b) N.(Cy)E, 3n® —dn—13

) s 5
2
2) If each (V;) = Ko, where 1 < i <

, Vi.} be a partition of

n
5 then
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“ St(Cn)l,; - %2 o If any of the (V;) is C5 and the remaining n — 1’s are all
b) NT(Cn)I'j = WTiGn K2 ’S, then
2 1) St(F,)L =4(n—1).

Proof: 2) N.(F,)P =2n?+7n —6.
1) Let any of the (V;) = K; and the remaining “;* .
partitions be Ky’s, i # j, n > 3. Then, Proof: Let any of the (V;) be C3 and the remaining

n)_(n_(nT-i-l_l)). n — 1’s are all K> ’s. Then, we have

number of geodesics of length 1 = (2 ¢ . ¢ (n
Number of geodesics of length 2 = 2(n — 3) + (n — number of geodesics of length 1= (5) —2(n —1).

2)(n — (2L —1) — 2) Number of geodesics of length 2 = 2(2(n — 1)).
From 2we have From [ILL1] we have
| P = 0(n(2n+ 1) — 20— 1) + 1(2(2(n — 1))
n n+1 1) St(F,); =0(n(2n —2(n — n—
+1(2(n=3)+(n—2) =4(n—1).
n+1
(” - ( 5 1) - 2)) 2) N.(F)F =1(n@2n+1) —2(n— 1)) + 2(2(2(n — 1)))
=2(n — 3) =1(n2n+1)—-2(n—1))+2(4(n—1))
+(n—2)<n—<n;1—l>—2) =2n" 4 Tn —6. _
= w Theorem IIL4. Let P = {V},V5,...,V,,_1} be a partition

of star graph K ,,_1 with n vertices.
" nal If any of the (V;) is Ko, where 1 < i < n—1 including the
b) N, (Cp)hn =1 < > — <n — < — 1>)> universal vertex and the remaining (V,,_s) partition consists
: 2 of all other pendant vertices, then
I) St(K17n71)§71 =n-—2.

1 4n—
+(n—2) (n - (n—; - 1) - 2)) 2) N (Kyp1)b_ ==,
((n) < (n L1 1))) Proof: Let any of the (V;) be Ko, where 1 < i <n —
_ - -

1 including the universal vertex and the remaining (V;,_2)

22 2 partition consists of all other pendant vertices. Then, we have
49 (n—n—6) number of geodesics of length 1 = % + 1.
2 Number of geodesics of length 2 =n — 2.
~ 3n?—4n—13 From [ILLT} we have
2 (n—1)(n—2)
P
2) Let each (V;) = Ko where 1 <4 < 7. Then, we have 1) St(Kin-1)pn-1 =0 < 9 + 1) +1(n—2)
number of geodesics of length 1 = (5) — (n — (2)). —n_9

Number of geodesics of length 2 = (n — §)(n — 2).

From [II.1} we have
1L -1 -2
2) NA(Kin1)P =1 <(”>(”)

a) St(Ca)5 =0 ((Z) - (n . Z)) et M

(-2 (-3) o

+1)+2(n—2)

n |
=(n-2 (n B 5) Theorem IIL5. Ler P = {V1,Vs,...,V,,} be a partition of
_ n? crown graph SY.

T ™ If (Vi) = Ky, 1 <i <mn, then
1) St(SHE = 4n(n — 2).
Proof: Let (V;) = Ko, 1 <4 < n. Then,
+2 ((n —2) (n - g)) number of geodesics of length 1 = % —n(n—2).
n n n? Number of geodesics of length 2 = 4n(n — 2).
=1<<2)—(n—2)>+2(2—n) From |II.1} we have
302 6n 1) Str(S)F = 0(n(2n — 1) — n(n - 2)) + 1{dn(n — 2))
- 2 =4n(n — 2).
" 0\P
Theorem IIL3. Let P = {Vi,Va,..., V) be a partition of 2) Nr(Su)n =1(n2n = 1) = n(n = 2)) + 2(4n(n - 2))

a2
friendship graph F,, on 2n + 1 vertices. =9n” — 15n.
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Theorem IIL6. Let P = {V;, V5, ..
tion of bistar B(m,n) graph.

If (Vi) is Ko which is the edge between two central
vertices and all other (Vi 41n—2) partitions are the pendant
vertices, then

1) St(B(m,n))P . =2mn—m—n.

2) NT(B(m7n))i+n71 m2+n2+10mn77m77n+4'

2
Proof: Let (V1) be Ko which is the edge between two

central vertices and all other (V,,;,_2) partitions are the
pendant vertices. Then, we have

number of geodesics of length 1 =
n—2).

Number of geodesics of length 2 = (m —1)n+ (n—1)m.

From [II.1, we have

[ (m+n)(m+n—1)
_1—0< B

s Vinin—1} be a parti-

(7n+n)(;n+n—1) _ (m+

1) St(B(m,n))?

m—+n
—(m+n-2))
+1((m—1)n+ (n—1)m)

(m—1n+(n—-1)m

=2mn —m — n.

(m+n)(m+n-—1)
2

2) A@(B@nnw>i+n_l=:1(

—(m+n-2)

+2((m—1)n+ (n—1)m)

S (m+n)(m+n-—1)

1( ’
—(m+n—-2))+202mn—m—n)

m2+n2+10mn—Tm—Tn+4

2
|

Theorem IIL.7. Ler P = {V;, V5, .
the complete bipartite graph K,, ,,.
1) If m=nand (V;) = Ko, 1 <i <m, then
a) St(Kmn)E =2m(m —1).
b) Ny (Kpn)E =4m? +mn — 4m.
2)Ifm=mn—-1and (V1) = K12 and (V;) = K for
i =2,...,m, then
a) St(Kyn)P =2m? +2m — 3.
b) Ny (Kpn)b =4m? + 4m + mn — 6.
3) If m < nand (Vi) = K19, (Vi) = Ky, where 2 <
1 < m and the remaining n — m — 1 partitions are all
singleton partites, then

a) SKm )b =m?—m+2n+mn—5.
b) NT<Km,n)571 — 5m?+n’+dmn—3m+7n-20

2
Proof:
1) Let m = n, (V;) = Ks, where 1 < i < m, then number
of geodesics of length 1 = m?2.
Number of geodesics of length 2 = 2m(m — 1).
From [II.1} we have

.., V& } be a partition of

a) St(Kmn)E =0(m?) +1(2m(m — 1))
=2m(m —1).

b) No(Kpn)b =1(m?) 4+ 2(2m(m — 1))

= 4m? + mn — 4m.

2y Letm=n—1, (V1) = K12 and (V;) = K, for i =

2,...,m. Then, number of geodesics of length 1 = mn.
Number of geodesics of length 2 = 1(m) + (m —1)3+
m(m — 1)2.

From we have

a) St(Kpmn)2 = 0(mn) +1(1(m) + (m —1)3

+m(m—1)2)
=1(m)+ (m—1)3+m(m—1)2
=2m? +2m — 3.

b) N (Kpn)h = 1(mn) +2(1(m) + (m — 1)3
+m(m—1)2)
= 1(mn) +2(2m? + 2m — 3)

= 4m? + 4m + mn — 6.

3) Ifm < n,let (V1) = K19, (Vi) = Ka, where 2 <
1 < m and the remaining n — m — 1 partitions are all
singleton partites. Then, number of geodesics of length
1= % —m(n — 1). Number of geodesics
oflength 2=1n—1)+(m—-1)3+(m—-1)(n—m—
1)4+2((n—m—1)+m(m—1)).

From [lI.1} we have

] e

n—1 2
—m(n — 1))
+1(I(n—1)+ (m—1)3
+(m—-1n-m-1)
+2((n—=m—1)4+m(m—1)))
=n-1)+(m-1)3
+(m—-1)(n—m-1)
+2((n—=m—1)4+m(m—1)))

2 _m+2n+mn-—>5.

=m

b) NT(Km,n)rIf—l

B (m+n)(m+n—1)

_1< :

—m(n — 1))
+2(1(n—=1)+(m—1)3
+(m—-1)(n—m-—-1)
+2((n—=m—1)4+m(m—1)))

_ 5m? +n? 4 4mn — 3m + Tn — 20
= 5 )

Theorem IIL8. Let P = {V;, V4, .
the wheel graph W,

.., Vi} be a partition of

1) For odd n, let (V1) = Cj including central vertex and
remaining ”773 partites induce Ks. Then,
a) StW,)E_, =

2

b) NT(W’I’L)f—l -

2

n?—13

=2,

3n’—4n—19
5 .

Volume 32, Issue 3, March 2024, Pages 512-519



Engineering Letters

2) If nis even, (V1) =

1y

2)

let (Vn) = K the remaining "5 4 partites induce Ko
’s, then
P _ n®+n—20

3n“—2n—34
b) N, ( )2 = s —Sme2t
Proof:
If n is odd, 1et (Vl) (5 including the central vertex.
Remaining “53 partites induce K5’s. Then, number

of geodesics of length 1 = M ("71 +n — 3).

Number of geodesics of length 2 = 2(1) + (n — 5)2 +

(%5)(n - 3).
From [II.1, we have
+n— 3))

o St(Wn)% . (n(n2— 1 (n;l
2

+1(2(1)+ (n—5)2

+ 21)(71—3)

=2(1)+ (n—15)2

+<n21>(n3)
n? —13

If n is even, let (V1) = Cj5 including the central vertex
and let (Vz) = K then the remaining “3* partites
induce K5 ’s. Then, number of geodesics of length 1=
% — (5 +n —3). Number of geodesics of length
2=2(1)+(n—-"5)2+2(n—-4)+ (5 —2)(n—3).
From we have

a) St(W,)% =0 ("("21) - (% —|—n—3>>
F1(2(1) + (n—5)2 +2(n — 4)
(9 s)
—2(1) + (n—5)2+2(n — 4)
N
B n?+mn—20

)

b) Ny (W,)E = ("("2_ D _ (5+n- 3))

+2(2(1) + (n—5)2 +2(n — 4)

+(g—2) (n—3)>
3n2—2n—34.

2

Cs inclua’ing the central vertex and Theorem IIL9. Let P = {V1, V5, ...

, Viu} be a partition of
fan graph I, with n + 1 vertices.

If (V1) = Ky which is an edge connecting the universal
vertex with any other vertex and (V;) = K, where 1 < i <
n — 1, then

=n?—-2n—2.

(i(n+1—z)> +2n? — 5n.

=3

1) St(Fy)F
2) NT(Fl,n)ﬁ -

Proof: Let (V1) = K, which is an edge connecting
the universal vertex with any other vertex and (V;) = K,
where 1 < ¢ < n — 1. Then, number of geodesics of length
1= (Z (n+1—1)
i=3
2=2n-3)+(n—-3)(n—-4)+
geodesics of length 3 = 1(n — 3).
From [II.1, we have

:0<<§;(n+l—i)> +1>

> + 1. Number of geodesics of length
(n — 2)(1). Number of

1) St(F1n)Y

+1(2(n = 3) + (n—3)(n—4)
+(n—2)(1)) +2(1(n - 3))
=12(n—3)+ (n—3)(n—4)
+(n-2)(1))
+2(1(n - 3))
=n?—2n—2

=3
+22(n—3)+ (n—3)(n—4)
+(n—2)(1)) +3(1(n — 3))

((émﬂ_@)H)

+2n%2 —5n—1

(i(n +1- z)) +2n? — 5n.

=3

2) Ny (Fin)f =1 ((zn:(n +1-— i)) + 1)

IV. STRESS AND TENSION OF k(i) —COMPLEMENT OF
SOME STANDARD GRAPHS
Theorem IV.1. Let P = {V,Va2} be a partition of P,.
1) Let n be odd and P = {V1,Va} be a partition of V (FP,,)
such that (Vi) consists of all the (“F1) alternating
vertices of P, and all the remaining (" =1y vertices of

P, be (Va). Then,

a) St(P, )()—n —5n +6.
2_38n 5
b) N( )2() In ?218 +45

2) Let n be even and P = {Vy,Va} be apartition of V(P,)
such that (V1) consists of all the 5 alternating vertices
of P, and all the remaining % vertices of P, be (Va).
Then,

a) St(P")g(i) =n? —5n +6.
) NPl = 2nsss
Proof:

1) For odd n, consider the partition of V(P,) as follows:
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(V1) consists of all the alternating vertices of P,
and the remaining "7’1 vertices of P, are in (V3). Then,
number of geodesics of length 1 = "’Zﬂ#. Number
of geodesics of length 2 = (n — 3)3 + (WM.

From [II.1} we have
24920 -3
@&@%@ﬂ(“+;>

+1 ((n—3)3—|— (W) 4)

n+1
2

n’—4n

a) St(Cn)g(i) = 7
b) N”'(Cn);z) _ 3n 4—6n.

2) Ifnisodd, let P = {V1,Va,V3} be a partition of V(Cy,)

such that (V1) consists of K1, (Va) consists of all the
"7_1 alternating vertices and the remaining "5 vertices

P
be in (V3). Then,

a) St(Cn)f;(i) =n?—4n+3.

b) Ny (Co)f;) = dmo=in2l,
n? —8n+15
=(n-3)3+ (4) 4 Proof:
=n® —5n + 6. 1) For even n, consider the partition of V(C,,) as follows:

b) N (Pu)a(s) =

1 n%+2n—3
4

12 ((n—3)3+ (”2_84“15> 4)

(V1) consists of 7 alternating vertices and the remaining
4 vertices be in (V5). Then,

number of geodesics of length 1 = 2 (2
Number of geodesics of length 2 =
From [[I.T, we have

n?+2n—3
(P o srs) @ sucnhy =0 (2 (%))
4 (4) 2 \9
9n? — 38n + 45 n(n —1) n(n )
= 1 — (= 1
140, P (M- (G
2) For even n, consider the partition of V' (P,) as follows: _nmn-1) =n (E n 1)
(V1) consists of all the % alternating vertices of P, then ) 2 2\2
all the remaining % vertices of P, are in (V). Then, _ni—4n
number of geodesics of length 1 = 1 (n+(n—2)(2+1)). 4

Number of geodesics of length 2 = 1(2) + (n —4)3+
(22— 2n + 4)4.
From we have

+1(1(2) + (n —4)3
() GG ()
=1(2)+(n—-4)3+ (75—271—1-4)4 _ 3n24*6n'

_ 9n? — 38n + 44
R E—

2) For odd n, consider the partition of V(C,,) as follows:

(V1) consists of Kj, (Vi) consists of all the "T’l

alternating vertices and the remaining %’1 vertices be in

(V3). Then, number of geodesics of length 1 = 1+ ”24_1.

Number of geodesics of length 2 = (n—4)3+2(2) +
(n=5)1+ (5 —2n+4)4

From [II.1} we have

Theorem IV.2. Let P = {V, V5, .
Ch.
1) If n is even, let P = {V1,Va} be a partition of V(C,,) + <
such that (V1) consists of 5 alternating vertices and the
remaining % vertices be in (Vy). Then, n

.., V& } be a partition of
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_ 9n? —32n+2
o 4

~J

Theorem IV.3. Let P = {V1, V4, ..., Vi} be a partition of
V(K n) such that
1) If m = n, m and n are even then, V; = {v;,v;} be
such that both i,j5 € {1,2,...,m} or i,j € {m +
I,m+2,...,m+n}, then
a) St(K,,L7,L)Z(i) =m?(m — 2).
b) NT(Km,n)f;(i) =m? 4+ 2m? — 3m.
2) If m = n, m and n are odd then, (V1) = v; ; 1 <
i <m, (Vo) = vpmyi s 1 <i<nand (V;) = {vi,v;}
be such that both i,j € {1,2,...,m} ori,j € {m +
1L,m+2,....,m+n}, then
a) St(Kpmn)h ) = (ms— 1)22m.
b) NT(Km,n)i(l) — 4m”°—Tm +527n+mn+n72.

3) If m # n then partition of V (K, ) be as follows:
(Vi) = K11 and the remaining (V;) be single vertex
where 2 < i < (m+n—1), then

a) St(Km)n)ZJrnfl(i) = 3m — n - 1) +
(m—1)(m—2) (Tl) + (n71)2(n72) (m)

2
b) Nr(Km,n)f;+n,1(i) =(mn—-1)+7m-1)(n—1)+
9 <(m71)2(m72) (n) + (n71)2(n72) (m)).

Proof:
)If m = n, m and n are even then, let P =
{V1,Va,...,V,,} a partition of V(K,,,) such that

(Vi) = {v;,v;}, where both ¢,5 € {1,2,...,m} or

,7 € {m+ 1,m + 2,...,m + n}. Then, we have

number of geodesics of length 1 = (m + 1)m. Number

of geodesics of length 2 = m?(m — 2).

From [II.1} we have

a) St(Kum.n)meiy = 0((m + 1)m) + 1(m*(m — 2))
=m?2(m —2).

b) Ny (Eumn) sy = 1m?(m+1)) + 2(m(m — 2))
=m?+2m? — 3m.

2)If m = n, m and n are odd then let P =

{V1,Va, ..., Vips1} a partition of V (K, ,) such that

Vi) =051 <i<m, Vo =vpq4s 3 1 <4< nand

Vi = {v;,v;} be such that both 7,5 € {1,2,...,m}

ori,j € {m+1,m+2 ...,m+n} then, number of

desi £1 _ 2m+(m+n—2)(m+1)
geodesics of length 1 = . Number of

2
geodesics of length 2 = (m — 1)%m.

From [[L.T} we have
a) St(Km,n)fZH(i) =

+1((m—1)*m)

=(m—1)*m.

0<2m+<m+7;—2><m+1))

b) Nr(Kumn)hmiry =1 <2m +(m—+n—2)(m+ 1))

2
+2((m —1)*m)
_ 4m3 —Tm? +5m+mn+n —2
= 5 )
3) If (V1) = K71 and the remaining (V;) be single vertex
where 2 < ¢ < m + n — 1, then number of geodesics
of length 1 = mn — 1. Number of geodesics of length
2= (m—1)(n— 1)+ =2 () 4 (n —1)(m —
1)+w (m). Number of geodesics of length 3 =
(m—1)(n-1).
From we have

@) St(Emn)pmin-1() = 0(mn —1) +1((m —1)(n - 1)

(n—1)(n-2)
e (D)
+2(m—1)(n—1)
= (m—1)n—1)
N (m — 1)2(m— 2) (n)
+(n—1)(m—1)
+2(m—1)(n—1)
=3(m—1)(n—1)
n (m — 1)2(m— 2) (n)
(n—=1)(n-2)
5 (m).

b) NT(Km,n)yIjH_n_l(i) = l(mn — 1)

+(n—1)(m—-1)
(n—1)(n-2)

e e (0)

+3(m—-1)(n—-1)

= (mn—1)

+7(m—1)(n—1)

Theorem IV.4. For wheel graph W,, partition the vertex set
into 2 partitions i.e., (V1) consists of K1 including universal
vertex and (V3) consists of all other vertices. Then,

1) St(Wn)g(i) =(n-1)(n—4).

2) No (W) = S=intts,

Proof: Let the vertex set be partitioned into 2 partitions
i.e., (V1) consists of K including universal vertex and (V53)
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consists of all other vertices. Then, number of geodesics of
length 1 = w — (n—1). Number of geodesics of length
2=(n—-1)(n—4).

From [[I.T} we have

1) St(W,)k) =0 (”(”_1) —(n— 1))

2
+1((n—1)(n—4))
=(n—-1)(n—4).

2) N-(Wn)s0) =1 ("("_1) —(n— 1))

2
+2((n—1))
_ 5n2 — 23n + 18
S E—

Theorem IV.5. Let P = {V1,Va} be a partition of V(F1 )
such that let (V1) consists of K i.e., the vertex which is
adjacent to all other vertices and (V3) consists of all the
remaining n vertices. Then,

1) St(F1n)5 =n® —4n +5.

2) NT(Fl,n)éD(,L) = 5n2—1277n+22'

Proof: Let P = {V1,V,} be a partition of V(Fy )
such that (V;) consists of K; i.e., the vertex which is
adjacent to all other vertices and (V) consists of all the
remaining n vertices. Then, number of geodesics of length
1= % -+ n. Number of geodesics of length 2 =
2(n—2)+ (n—3)(n —3).

From [[I.T} we have
(n—1)(n—-2)

1) St(Flyn)f(i) =0 (2 +n
+12(n—-2)+ (n—3)(n—3))
=(2(n=2)+(n-3)(n-3))
=n? —4n + 5.

2) N, (Fin)h; =1 (W + n)

+2(2(n —2) + (n— 3)(n — 3))

S (CERUEL B
+2(n* — 4n +5)

 Bn% —17n +22
-2

V. CONCLUSION

Generalised complements of a graph depends on partition
of a vertex set. Also, stress and tension of the generalised
complements of the graph varies with respect to the partitions
of V' of G. In this paper, we have obtained stress and tension
of k and k(i) complement of few standard graphs such as
path, cycle, complete bipartite graph, wheel graph and fan
graph.
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