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Abstract

The concept of complementary perfect domination number of a graph was introduced by
G. Mahadevan in [3]. Subsequently the authors obtained a nice characterization of sum of this
number with chromatic number of order up to 2p—6. In this paper, we dramatizing of graphs
whose sum of complementary perfect domination number with chromatic number is equal to
2p-7 forany p>3

AMS Subject Classification: 05C69.
Key Words and Phrases:Domination number, complementary perfect domination number,
chromatic number.

1. Introduction

By a graph G =(V,E) simple undirected connected graph. A subset SV is called a
complementary perfect dominating set in G if <S> is connected and <V —S >has a perfect
Matching. The minimum cardinality taken over all complementary perfect dominating set in G is
called the complementary perfect domination number of G and is denoted by y.,(G) . The
minimum number of colours required to colour all the vertices such that adjacent vertices do not
receive the same colour and is denoted by »(G) . In [3] Mahadevan G and A. Ayisha

characterized the classes of graphs for which the complementary perfect domination number and
chromatic number of order equals to 2p—6 for any p > 3. In this paper, we characterize the

extremal graphs whose chromatic number with complementary perfect domination number equals
to 2p—7 forany p>3.

This Research work was supported by the University Grants Commission, New Delhi under
Special Assistance, GRI-Deemed to be University
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2. Preliminary Results
Theorem 1 [6] Foranygraph G, »,(G)<p-2

Theorem 2 [6] Forany graph G, y.,(G)=p ifandonlyif Gisastar.
Theorem 3 [4]Let G be a connected graph with y (G)=p-4 and x(G)=p-3. Then
7o (G)+ x(G)=2p~—7 ifand only if G is isomorphic to the family of ¢ € G1={ Ke(3,0,0,0,0,0),

Ks(2,1,0,0,0,0), Ke(1,1,1,0,0,0), K5(3,0,0,0,0), K5(2,1,0,0,0), Ks(1,1,1,0,0), Ka(P4), Ka(P3,P2,0,0),
Ks(u(P2,P2),0,0,0,0), Ks(P3,P2,0,0,0), K3(P4) and the following graphs in figure 1.1}

Graphs J;, where 1<i<42

a A

J7 Js Jo J1o J11 J1z2
;;ZI::; :jiI::Z ’
J13 J1a J1s J16 J17 J1s
W 9 &—0 «— 9 0———t// —o
J1o J20 J21 J22 J23 J24
® ® ° /f
. J ° .
J2s J26 J27 J2s J29 J30
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J31 J32 J33 J3a I35

J36 J37 J3s J39 Jao

Ja1 Jaz

Figure 1
Notations

1. K, (m;,m, K m,) isthe graph obtained from K by pasting m; edges to the vertex u; of

K,, 1<i<n.

2. K, (sR.,) isthe graph obtained from K by attaching an end vertex of P, toavertex of K s
times.

3. C,(sR,,) isthe graphobtained from C by attachinganend vertex of B, toavertexof C ,s
times.

4. P,(sR,,0) isthe graph obtained from P, by attaching an end vertexof R, toavertexof P ,s
times.

5. P,(u(R,,R,),mR,K) is the graph obtained from P, by attaching the end vertices of P, and
P, toanyonevertex u of P, and attachingthe m times of the end vertices of B, to other
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vertex of P, and so on.
6. C,(u(R,,R,),mR K) isthegraph obtained from C by attaching the end vertices of B, and
P, toanyone vertex u of C, and attaching the m times of the end vertices of B, to other
vertex of C, and so on.

7. C,(m;,m,,0) isthe graph obtained from C, by identifying the centers of stars Kl,mz and
K

l,m2

at any two vertices C, respectively.

3. MAIN RESULT

Proposition. 3.1 Let G be a connected graph with »,(G)=p-2 and y(G)=p-5. Then
ycp(G)+;((G) =2p-7 if and only if G is isomorphic to the family of G € G> = { K4(5,0,0,0),
Ka(4,1,0,0), Ka(3,2,0,0), Ka(3,1,1,0), Ka(2,2,1,0), K3(5,0,0), Kz(4,1,0), Kz(3,2,0), Kz(3,1,1),
K3(2,2,1),P4(3P2),Ca(P2,0,P2,P2),Ca(P2,2P2,0,0),,P3(4P2),P4(3P2,0),C3(u(2Ps,P2),0,0),Ps(u(Ps,2P2),
0),P2(u(P2,P3),2P2), P3(u(P2,P4),0), P4(u(P3,P2),0), P3(5P2,,0), P2(3P2,2P2), P3(2P2,2P2), P4(3P2,0),
Ps(2P2,0), Cs(P3),Ca(Ps), Cs3(P2,P4,0), Cs(u(P2,P4)0,0), Ca(u(P2,P3)2P,,0),Cs(u(P3,P2),0,0,0),
Cs3(2P3,0,0), C3(P3,P2,P2) and Cs(u(P3,P2),P2,0), S(K1,3), C4(0.P2,0,Ps), and the following figure 2 }

Graphs G;, where 1<i<35

Gs Gs " Ge G7
Ge Go G1o Gu1
N
G2 Gi3 Gus Gis

1238



International Journal of Pure and Applied Mathematics Special Issue

.—'E—‘ - |
Gie

G17 Gis Gio

G2 G23

G20 G21

nAe o
Gaa '

Gas G2s G27

el

ng GZQ

Ak lZ_ ]
Gs2 Gss

G3a Gss

Figure 2

Proof. Since y(G)=p-5, G contains a clique K on p-5 vertices or does not contain a
cligue. K on p-5 vertices. Let G contains a cligue K on p-5 vertices and let
S ={v,,v,,V;,V,,V: }&V (G) -V (K) .Then the possibilities of the induced sub graph are <S> =
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Ks, P, P,UK,, R UK,,RUK,,P,UPR,UK 6 PUK, K., K ,UK;,C;,C,UK ,C,(PR),

Ks! Ws’ Fz’ Ks_{e}’ KAUKlv KA(PZ)’ K3UK2’ Cs(Pz)UK11K3UK2! C3(P3),C3(2P2)
C,(R,,R,,0),B(2,1), K,—{e} UK, and the following graphs in Figure 3.

HS H6 H7

Figure 3

Case (1)<S>=K, = (V;,V,,Vy,V,,Vs)

(i) Let all the vertices of K, are adjacent to u, in K. (i) Let four vertices of K, are
adjacent to u; and one vertex is adjacent to u;eK. (iii) Let three vertices of K, are adjacent to
u; and two vertices are adjacent to u;eK . (iv) Let two vertices of K, areadjacentto u, and two
vertices are adjacent to u; éK and one vertex is adjacent to u, K .

Sub case (a)|V(K)| is even. In (i),(ii),(iii),(iv), {v;,V,,V5,V,,Vs,u;,u; } for j=iin K
forms a CPD -set of G. Hence y, =7 sothat p=9. Then K is K,. If d(v;)=1 forall i,
then G= K,(5,0,0,0)0r K,(4,1,0,0)or K,(3,2,0,0) or K,(3,1,0,0) or K,(2,2,1,0) . If d(v;)>1,
for some i, then we get a contradiction.

Sub case (b)|V (K)| isodd. In (i),(ii),(iii),(iv), {v,V,,V;,V,,Vs,u,} formsaCPD -set of G.
Hence y,, =7 sothat p=9. Then K=K,. If d(v;)=1, then G=K,;(3,2,0) or K,;(3,1,1) or
K;(22,1) . If d(v)=2 and d(v,)=d(v;)=d(v,)=d(v;)=1, then G= G,,1<i<9 . If
d(v,)=d(v,)=2 and d(v;)=d(v,)=d(v;)=1 then G=z= is G,10<i<14 If
d(v,) =d(v,) =d(v;)=2and d(v,) =d(v;) =1 then Gz G,;,15<i<18. If
d(v,) =d(v,) =d(v,) =d(v,)=2and d(v;) =1, then G=G,,19<i<21.

Case (2) <S> =P, =(v, V,,V ;,V,,Vy)

1240



International Journal of Pure and Applied Mathematics Special Issue

Sub case (a)|V(K)| is even. Let v, (or) v, be adjacent to some u,eK. Then {v..v,
Jutufor j=i in K} forms a CPD -set of G. Hence y,, =3 sothat p =5 which is a contradiction.
Let v, (or equivalently v,,v,) be adjacent to some u; in K. Then {v,,v,,v;,u,} forms a CPD
-set of G. Hence y,, =4 sothat p =6, which is a contradiction.

Sub case (b) |V(K)| is odd. Let v, or v, be adjacent to some ueK . Then
{Vs,v,,u5,u, 3 for j=k=i in K formsaCPD -setof G. Hence y, =4 sothat p=6,whichis
a contradiction. Let v, (or equivalently v,,v,) be adjacent to some u; in K. Then {v,,v,,v;,u;}
forms a CPD - set of G. Hence y,, =4 sothat p =6, which is a contradiction.

Case (3) <S> =P,UK,

Letv, v,,v,,v, arethe verticesof P, and v, be the isolated vertex.

Sub case (a)|V (K)| iseven. (i) Letv, (orequivalentlyv,)andv, are adjacentto some
u; e K. Then{v,,v, vyu;,u;} for j=iinK formsaCPD -set of G.Hence y, =5 so that
p=7. In this case the possible graphs are R,(2R,), C,(R,,2P,,0,0), C,(R,,0,R,,0). Let v,
(or equivalently v,) be adjacent to some u,eK and v, is adjacent to some u;inK for j=i.
Then {v,v,,v;} forms a CPD - set of G . Hence y,=3 so that p=5 which is a
contradiction.(ii) Let v,(or equivalently v,) and v, be adjacent to some u, &K . Then
{4, vy, Vs, 4,0} for j=i in K forms a CPD - set of G. Hence y,, =5 sothat p=7. In this
case the possible graphs are PR, (u(R,R).2R) , C,(R,0,R,R), C,(R,2R,00) . Let
v, (or equivalently v;) be adjacentto some u; in K and v isadjacenttosome u;in K for j=i.
Then {v;,v,,v;,u;,u;} forms a CPD - set of G. Hence y., =5 so that p=7. In this case the
possible graph is P,(u(R,,R,),0).

Sub case (b)|V(K)| isodd. (i) Let v, (orequivalentlyv,)and v, are adjacent to some
u; & K. Then{v,,v, v;,u;} forsomeinK formsaCPD -setof G. Hence y, =4 sothat p=6
, which is a contradiction. (ii) Let v,(or equivalently v,) and v, are adjacent to some u; &K. or
Let v,(orequivalently v,) be adjacent to some u,inK, and v, is adjacent to some
u;inKfor j=i. Then {v;,v,,vs,u;} in K forms a CPD - set of G. Hence y, =4 and p=6,
which is a contradiction. Hence no graph exists.
Case (4) <S> =P,UK,

Letv, v,,v, arethe verticesof P, and v, v, be the isolated vertices.

Sub case (a)|V (K)| is even. If at least one u, is adjacent to v, (or equivalently v,)and
V,,Vs, then {v;,v,,v;,u;,u;} forms a CPD - set of G. Hence y,, =5 sothat p=7. In this case
the possible graphs are P,(3R,),C,(P,,2R,,0,0). If u; is adjacent to v,(or equivalently v,) and
u; isadjacentto v,,v; for i= j,then {v,v,,v;} formsaCPD -setof G. Hence y,, =3, which
is a contradiction. If u, are adjacentto v,, v,,v,,then {v,,v,,v.} formsaCPD - set of G. Hence
Yo =5 so that p=7. In this case the possible graphs are PB,(u(R,,R,),2R,),C,(P,,0,R,,R,). If
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u; is adjacent to v, and u; is adjacent to {v,,v;}for i= j. In this case the possible graph is
P,(u(P,.R,).0).

Sub case (b)|V(K)| is odd. If at least one u, is adjacent to v, (or equivalently v,) and
V,, Vs, then {v;,v,,v;,u;} forms a CPD - set of G. Hence y, =4 so that p=6, which is a
contradiction. If u; is adjacent to v, (or equivalently v;) and u; is adjacent to v,,v; fori= j,
then {v,,v,,vs,u;} forms a CPD - set of G. Hence y, =4 so that p=6, which is a
contradiction. If u; is adjacent to v,, v,,vs, then {v;,v;,v,,vs,u;,u;} forms a CPD - set of G.
Hence y, =6 sothat p=8. If v,,v,,v; are adjacent to u, and d(v,) =4, then G=G, and
G, 22<i<24.

Case (5) <S> =P,UK,

Letv, v, arethe verticesof P, andv,v, v, arethe vertices of K,

(i) Let v,(orequivalently v,) and v,,v,,v, are adjacent to u, or (ii) Let v, (or
equivalently v,) beadjacentto u; and v,,v,,V; areadjacentto u; fori= j or(iii) Letall the
vertices are adjacent to different vertices of K.

Sub case (a)|V (K)| is even. In (i),(ii),(iii), {v,,v;,v,,Vs,u;} forms a CPD - set of G.
Hence y, =5 so that p=7. In this case the possible graphs are P;(4F,),P,(3PR,), C,(3R,),
C,(2r,,R,,0,0),C,(R,,R,,P,,0).

Sub case (b) |V (K)| is odd. In the above (i),(ii), {v,,Vs,V,,Vs,u;,u,} formsa CPD - set
of G. Hence y, =6 so that p=8. In this case the possible graphs are C,(u(R;,3F,),0,0),
C,(u(R, R,),2R,,0), C,(R;,2R,),0). Let v, (or equivalently v,) and v,,v,,v, are adjacent to
u, and d(v;) =3 then G =G;. Let all the vertices of v, are adjacent to different vertices of K,
then G=G,,G, and G;,25<i<28. In (iii) {v,,v;,v,,v.} forms a CPD - set of G. Hence
Yo =4, which is a contradiction.

Case (6) <S> =2P,UK;
Let v,,v, are the vertices of one P, and v,,v, are the vertices of another P,,and v, be

the isolated vertices .
(i) Let v, (or equivalently v,) and v,(orequivalently v,) and v, are adjacent to u,

in K. (ii) Let v, (orequivalently v,) and v,(or equivalently v,) be adjacentto u, in K and
v, beadjacentto u; inKforsome i= j.(iii) Let v,(or equivalently v,) beadjacentto u;in K
and v,(orequivalently v,) and v, are adjacent to u; in K for some i=j. (iv) Let
v, (or equivalently v,) be adjacentto u; and v,(orequivalently v,) be adjacentto u; in Kand
v, be adjacentto u, in K forsome i= j=Kk.

Sub case (a)|V(K)] is even. In (i),(ii),(iii) {v,,vs,V,,Vs,u;} forms a CPD - set of G.
Hence 7, =5 so that p=7 and hence K=K, . If u, is adjacent to v,,v, Vv, then
G=PR,(u(R,,2R,),0,0). If u, is adjacent to v,,v,,v, and if u, is adjacentto v, and d(v,) =2,
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then G=C,(u(R,,R,),0,0,0) . If u, is adjacent to v,,v, and u, is adjacent to v, , then
G=PR,(2R,,0,0). If u, is adjacentto v, and u, is adjacentto v,,v; ,then G=P,(u(R,R,),0).
If u, is adjacent to v, and u, is adjacent to v, , v, and d(v,)=2 , then
G=C,(u(R,PR,),0,0,0).

Sub case (b)|V (K)| is odd. In (i),(ii),(iii) {v,,vs,V,,Vs,u;,u,} forms a CPD - set of G.
Hence y,=6 and hence p=8 so that K=K, . If u, is adjacent to v,,v,,V;, then
G=z=C,(u(R;, R, R,),0,0). If u, is adjacent to v,,v,,v, and d(v;) =2, then G=G,,. If u, is
adjacent to v,,v, and u, is adjacent to v, , then G =C,(2PR;,P,,0). In all the remaining cases
Yo =4, which is a contradiction.

Case (7) <S> =P,UPR,

Letv, v,,v, arethe vertices of P, and v, v, are the vertices of P, .

(i) Let v, (orequivalently v,)and v, (orequivalently v,) are adjacent to u; in K, then {v, ,v,,
V,,Vg,U; } forms a CPD- set of G hence y, =5 sothat p=7 and hence K=K,.

(ii) Let v, be adjacenttou; andv, (orequivalently v, )beadjacenttou; then{v, ,v,v, v,
,u; } forms a CPD- set of G hence y,, =5 sothat p=7 and hence K =K,.

(iii) Let v, be adjacentto u; and v, beadjacentto u; for i= j.Then {v,,v,,v,,v;,u;} forms
a CPD- set of G hence y,, =5 sothat p=7 and hence K =K,.

(iv) Let v, be adjacent to u; and v, (or equivalently v,) be adjacent to u; for some i= j.
Then {v,,v;,u;} forms a CPD- set of G. Hence y,, =3, which is a contradiction.

Sub case (a)|V (K)| is even. In the above (i),(ii),(iii) y,, =5 sothat p=7 and hence
K=K,.If v, and v, are adjacentto u,,then G=C,(0,R,,0,R,).If v, and v, are adjacent to
u, and d(v,)=3, then G=C,(u(R,PR,),000) . If v, and v, are adjacent to u,, then
G =P, (u(R,R,).2R).

Sub case (b)|V (K) [is odd. In (i), (iii),(iv) y,, =4, which is a contradiction. In (ii) Let v,
and v, are adjacent to u,. Then {v;,v;,v;,u;,u} for i= j=k forms a CPD- set of G hence
7o =6 sothat p=8 and hence K =K;,then G=G,,.

Case (8) <S> =K,
Let v, be the root vertexand v, v, v, ,v, are adjacenttov,.
(i) Letv, beadjacenttou; inK.or
(ii) Letv, oranyoneof{v,,v,,v, } beadjacenttou, inK. or
(iii) Letv, and v, (oranyoneofv,,v,,v,) areadjacenttou; or
(iv) Letv, beadjacenttou; andv, (oranyoneofv,,v,,v;) be adjacentto u; forsome i= j

Sub case (a)|V (K)|is even. In (i),(ii),(iii).(iv) y,, =5 andhence p=7 sothat K =K,.

If u, isadjacentto v,,then G =R, (4R,). In this graph if d(v,) >5, then we get a contradiction.
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If u, isadjacentto v,,then G=P,(3R,). In this graph d(v,)>2, we get a contradiction. If u,
is adjacent to v, and u, is adjacent to v,, then G=C,(3R,,0,0,0). In this graph if d(v,)=2,
then G=G,,.

Sub case (b)|V (K)| is odd. In (ii), (iii),(iv) y, =4, which is a contradiction. In case (i)
{V,,V5,V5,u5,u,} for i j=k forms a CPD- set of G hence y, =6 so that p=8 hence
K =K,. Let v, be adjacentto u, in K. Then G=P,(4R,,C,) to u,. In this graph if d(v,) =6,
then G=G,. If d(v,)>6, we get a contradiction.

Case (9) <S> =K, ,UK;

Letv, be the root vertexand v, v, v, are adjacenttov, andv, be the isolated vertex.
(i) Letv, and v, be adjacenttou,. Then{v,,v,v,,v,,u;}for i=j or
(if) Letv, (orany one vertex of v,,v,) be adjacenttou, andv. beadjacenttou,. Then{v,,v,
Vg,U,U } forms a CPD -set of G or
(i) Let v, be adjacent to u; and v, be adjacenttou ; for i=j. Then {v,,v, v, vsu; }

forms a CPD- set of G or
(iv) Let v, (orany one vertex of v,,v, ) be adjacent to u; and v, be adjacentto u; for i= j.

Then {v,,v,,vs,u;,u;} forms a CPD- set of G

Sub case (a) |[V(K)| is even. In (i),(ii),(iii),(iv) », =5 and hence p=7 so that
K=K, .If v, and v, areadjacentto u,,then G=P,(3P,,2R,). Inthisgraphif d(v,) =2, then
G=C,(2R,,R,,0,0). If d(v,)>4 we get a contradiction. Let v, be adjacent to u, and v, be
adjacent to u,, then G =P,(3PR,). In this graph if d(v,)=2, then G=C,(2R,,0,R,,0). Let v,
be adjacentto u, and v, beadjacentto u,. Then G=P,(2PR,,2R,). Inthisgraph d(v,) =2, then
G=C,(R,,0,0,R,). Let v, be adjacent to u, and v, be adjacent to u,. Then G=PR,(2P,). In
this graph if d(v;)=2. Then G=C,(P,,0,R,,0). Let v, be adjacent to u, and v, adjacent to
u,,and d(v,)=2 then G=C,(R,,0,R,,0).

Sub case (b)|V (K)| isodd. In (ii) and (iv) {v,,V,,Vs,u;} formsa CPD-setof G y, =4,
which is a contradiction. In (i) and (iii) {v,,v;,v,,vs,u;,u} for j=k=i formsa CPD- set of G
hence 7, =6 so that p=8 hence K=K,. Let v, and v, are adjacent to u,and d(v,)=4.
Then G=G,,. Let v, and v, are adjacent to u,.If d(v,) =5, then G=G,. Let v, be adjacent
to u, and v, be adjacentto u,. Then G=G,;. Let v, be adjacentto u, and v, be adjacent to
u,. If d(v,)=5,then G=G,.
Case (10) <S>=C,

Letv, i=1to5 be the vertices of C,

Sub case (a)|V(K)| is even. Let v; be adjacent to u;. Then {v,,v,,v;,u;,u;} forms a
CPD- set of G hence y, =5 so that p=7 hence K=K,. In this case the possible graph is
Cy(R). If d(v,),d(v,),d(v,),d(v;) > 2, then we get a contradiction.
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Sub case (b)|V(K)| isodd. Let v, beadjacentto u;.Then {v,,v,,vs,u;} formsa CPD-

setof G y,, =4, which is a contradiction.
Case (11) <S> = C,UK,

Let v, i=1to 4 be the vertices of C, and v, be the isolated vertex.
(i) Let any one of vertex say v, and v, are adjacent to u, (or)

(ii) Let any one of vertex say v; be adjacentto u; and v, be adjacenttou ;.

Sub case (a)|V (K)| is even. Then the above (i), (ii) cases {v,,v,,Vs,u;,u;} forms a CPD-
set of G hence y, =5 so that p=7 and hence K =K,. In this case the possible graph is
C,(R,). Let v, and v, areadjacentto u,. Then G=G,,.

Sub case (b) |V(K)| is odd. The above (i),(ii) {v;,v,,vs,u;} forms a CPD- set of G
hence y,, =4, which is a contradiction. Hence no new graph exists.

Case (12) <S> =C,(P,)

Letv, i=1to4and v, be the path vertex of v, .
(i) Letu; be adjacenttov, or
(if) Let u; be adjacent to any one of{v,,v,) or
(iii) Let u; be adjacentto v,

Sub case (a)|V (K)| iseven. In (i) and (ii),{v,,v, ,vs,u; u; } forms a CPD- set of G hence
7o =5 sothat p=7 andhence K =K,. Inthis case the possible graphs is C,(u(PR;,P,),0,0,0).
In (iii) y,, =4, which is a contradiction. Hence no new graph exists.

Sub case (b)|V (K)| is odd. The above (i),(ii),(iii) {v;,v,,Vs,u;} forms a CPD- set of G
7e =4, which is a contradiction. Hence no new graph exists.

Case (13) <S> =P,(P,P,,0)

Letv, be adjacenttov,,v,,v, andv , beadjacenttov,

(i) Letu, beadjacenttov, orv,
(ii) Letu; be adjacentto anyoneof{v, v, v .}

Sub case (a)|V (K)| iseven. In (i) and (ii) {v,v,,Vs,u;,u;} forms a CPD- set of G hence
7o =5 sothat K=K, . Inthis case the possible graphs are G = P,(u(2P,, R,),0), P,(u(P,, R),0)
and G =G,

Sub case (b)|V(K)| is odd. The above (i),(ii) {v;,v,,vs,u;} forms a CPD- set of G
7o =4, Which is a contradiction. Hence no new graph exists.

If G does not contains a clique Kon p—5 vertices, then it is not possible to obtain graphs
satisfying the hypothesis. Hence no graph exists.

For all the remaining cases K, , K, UK, ,K,UPR,, K;uK,, K;—-e,W;, F,, C,(R),
C,(2R,).C,(RP) UK, ,B(2,1), K,—euUK, and the graph H, to H, it can be verified that no
graph exists.
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Proposition. 3.2 Let G be a connected graph with y,(G)=p-6 and y(G)=p-1. Then
7o(G)+x(G)=2p-7 if and only if G is isomorphic to the family of G €
G3={Kas(P2),Ks(p1),K7(P2),2< p, £5,1< p, <6}..

Proof. Let ».,(G)=p-6.Since x(G)=p-1, G contains a clique K on p-1 vertices.
Let V(G)-V (K)=v.Since G is connected v is adjacent to at least a vertex in K.

Case 1 Suppose |V(K)| = even. Let d(v)=1 and let vueE . Then {v,u,,u,}
uu,eV (K) is a y- set of G and hence p=9. This gives K =K,. Hence G is isomorphic to
Kg(R,). Let d(v)>2 and let vulsE. Then u is a CPD - set of G so that p=7. This gives
K =K. Then G is isomorphicto K(p,), 2< p, <5.

Case 2 Suppose |V (K)| =odd. Then {v,u,} u,eV(K) isaCPD - set of G so that p=8.
This gives K =K. Hence G is isomorphicto K,(p,), 1< p, <6 . The converse is obvious.

Theorem. 3.3
For any connected graph G, y,,(G)+ x(G)=2p-7 ifandonly if G = G1, G2 Gs3

Proof. Let y,,(G)+ x(G)=2p—7. Then all the possible cases are (i) y.,(G)=p and
2(G)=p-7 (ii) y,(G)=p-1 and x(G)=p-6, (iii) y,(G)=p-2 and »(G)=p-5,
(V) 7,(G)=p-3 and x(G)=p-4 ., (V) 7,(G)=p-4 and Z(G)=p-3, (Vi)
7(G)=p=5 and x(G)=p-2, (Vi) 7,(G)=p-6 and »(G)=p—1,(viii) y,(G)=p-7
and y(G)=p . The cases, (ii), (iv), (vi), (viii) <V -S> has odd number of vertices it not
possible to form a perfect matching. Hence in the all these cases, no graph exists. For the

remaining cases, the proof follows from Theorem 3 and proposition 3.1,3.2. The converse is
obvious.
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