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Abstract - For any graph G, let V(G) and E(G) denote the vertex set and edge set of G respectively. The Boolean
function graph B(G, L(G), NINC) of G is a graph with vertex set V(G)UE(G) and two vertices in B(G, L(G), NINC) are

adjacent if and only if they correspond to two adjacent vertices of G, two adjacent edges of G or to a vertex and an edge

not incident to it in G. For brevity, this graph is denoted by B,(G). In this paper, P,-decomposition of Boolean Function

Graph B(G, L(G), NINC) of some standard graphs and corona graphs are obtained.
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l. INTRODUCTION

Graphs discussed in this paper are undirected and simple
graphs. For a graph G, let V(G) and E(G) denote its vertex
set and edge set respectively. A graph with p vertices and g
edges is denoted by G(p, q). A subset F < E(G) is called an
edge dominating set of G, if every edge not in F is adjacent
to some edge in F. The edge domination number y'(G) of G
is the minimum cardinality taken over all edge dominating
sets of G. The corona G;0 G, of two graphs G; and G; is
defined as the graph obtained by taking one copy of G;
(which has p; vertices) and p; copies of G,, and then joining
the i" vertex of G, to every vertex of in the i copy of G,.
For any graph G, GoK is denoted by G*.

A decomposition of a graph G is a family of edge-disjoint
subgraphs{G; G,, ..., G} such that E(G) = E(G;) VE(G,)
U ... UE(Gy). If each G; is isomorphic to H, for some
subgraph H of G, then the decomposition is called a H-
decomposition of G. In particular, a P,-decomposition of a
graph G is a partition of the edge set of G into paths of
length 3. In this case, G is said to be P,-decomposable.
Several authors studied various types of decomposition by
imposing conditions on G; in the decomposition. Heinrich,
Liu and Yu[3] proved that a connected 4-regular graph
admits a P,-decomposition if and only if |E(G)| = 0(mod 3).
Sunil Kumar[10] proved that a complete r- partite graph is
P,-decomposable if and only if its size is a multiple of 3.
P.Chithra devi and J. Paulraj Joseph [1] gave a necessary
and sufficient condition for the decomposition of the total
graph of standard graphs and corona of graphs into paths on
three edges. Janakiraman et al., introduced the concept of
Boolean function graphs [4 - 6]. For a real x, | x] denotes
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the greatest integer less than or equal to x. For any graph G,
let V(G) and E(G) denote the vertex set and edge set of G
respectively. The Boolean function graph B(G, L(G),
NINC) of G is a graph with vertex set V(G)UE(G) and two
vertices in B(G, L(G), NINC) are adjacent if and only if
they correspond to two adjacent vertices of G, two adjacent
edges of G or to a vertex and an edge not incident to it in G.
For brevity, this graph is denoted by B4(G).

In this paper, P,_decomposition of Boolean Function Graph
B(G, L(G), NINC) of some standard graphs are obtained.

Il.  PRIOR RESULTS
Observation 2.1. [4]
Let G be a graph with p vertices and g edges.
1. G and L(G) are induced subgraphs of B1(G).

2. Number of vertices in By(G) is p + g and if d; = degg(vj),
v;eV(G), then the number of edges in By(G) is q(p - 2) +
VoY a<i<pdi.

3. The degree of a vertex of G in By(G) is g and the degree
of a vertex &’ of L(G) in B1(G) is deg,)(e’) + p - 2. Also if
d*(e’) is the degree of a vertex e’ of L(G) in By(G), then 0 <
d*(') < p + q - 3. The lower bound is attained, if G = K,
and the upper bound is attained, if G = K;,, for n > 2.

Theorem 2.2 [4]. By(G) is disconnected if and only if G
is one of the following graphs: nKy, K,, 2K, and K,unKy,
forn>1.

Theorem 2.3. [7]. v (By(Pn)) =n-1, vy (By«(Cy)) =n-1,n >
3.
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] Theorem 2.4. [7]. v' (By(Kyn)) = (n+4)/3,n > 2.
Theorem 2.5. [8]. v' (B1(P, ")) = l J n>2.
Theorem 2.6. [8]. v’ (B1(Cy ")) = [37] .n>3.
Theorem 2.7. [8]. v' (By(K1, ")) =n+2,n>2,

1. MAIN RESULTS

In the following, P,- decomposition of Bi(P,), Bi(C,),
B1(Ky,n) and corona graphs are found.

Theorem 3.1

() Forn > 6 and n = 0 (mod 3), the graph B4(Py)
— 2K, is P,_decomposable .

(i) Forn>7and n=1 (mod 3), the graph B(Py)
— (n+1)K, is P,_ decomposable.

(iii) For n> 8 and n = 2(mod 3), the graph B1(P,) —
2nK; is P, _ decomposable.

Proof: Let V(Py) = { vy, Vo ..., vp} and g = (V;,
Vii1), 1=1, 2, ..., n-1, be the edges of P,. Then vy v, ..., vy,
€1 €, ..., en €V(By(Py)). By(P,) has 2n-1 vertices and n” -
n -1 edges. It is to be noted that, in all the sets defined
below the suffix i in v; is integer modulo n, and j in g; is
integer modulo n-1, vy = v, and ey = €.1.

Let F = UM Fy, where Fy = {(vy 8),i=2,3, ..., n-1} and

F={(viv) 1<j<nlandj=i-1,i}, i=2,3,...,n-2.F,
1={(Va &),j=12,...,n-2}.

E(B1(Pn))= E(Pn) W E(L(Py)) W F = E(Pn) U E(Pr1) UF.
Case 1. n=0(mod 3).

Then the edge set of B4(P,,) can be decomposed into

((n® - n -3)/3)P, and 2K, The edge set of 2K, is given by
the set {(Vn.1, Vn), (V1, €n1)}. The edge sets of ((n* - n -
3)/3)P, are given by the edge sets AY | A® A® and A®),
where AW = Un-2 Agl) and A= {(vi Vier), (Visr, €2), (Biez,
Vi), A? = URZAD, where A= {(v,, €), (ei, €in),
(e|+1 V|+4)}

A® = yn; (U(n 6)/3 A(g)) where A(3) ={(&irgy, Vi), (Vi,
Bir2j+1), (Bisgje, Vissjra) Jand
AW ={(v, &), (€2, Va), (Va, €1)}. Here, < AY > = (n-2) Py, <
AP > = (n-2) Py,
< A¥ > = ((n-1)((n-6))/3)Ps and < A® > = P, Therefore,
B1(P,) — 2K, is P4 _ decomposable.
Case 2. n=1(mod 3)

Then the edge set of By(P,) can be decomposed
into((n? -2n -2)/3) P, and (n+1)K, . The edge set of (n+1)K;
n-1

is given by the set {(Vas, Vo), (vi, &)} | i &)}
i=1
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The edge sets of ((n* -2n -2)/3)P, are given by the edge sets
A®  A® and A®, asin Casel, and the set
AG) = Ul 1(U(n 7)/3 A(S)) where A( ) —{(e|+21+2 V), (Vi
€i+2+3)s (Birzj+3, Viszj+6) s
< A® > = ((n-1)((n-7))/3)P,. Therefore, By(P,) — (n+1)K; is
P,_ decomposable.
Case 3. n=2(mod 3)

Then the edge set of B;(P,) can be decomposed
into((n? -3n -1)/3) P, and 2nK, . The edge set of 2nK; is

n-1

given by the set {(Vo1, Vo), (va, en)}o( | (v &), (v

i=1
ei.s)}). The edge sets of ((n® -3n -1)/3) P, are given by the
edge sets AV | A® and A®, asin Casel and the set
A® =y 1(U(rl 8)/3 A(ﬁ)) where A D ={(einae, Vi), (Vi
e|+21+3)l (e|+21+3, V|+3]+6)}:
< A® > = ((n-1)( (n-8))/3)P,. Therefore, B;(P,) — 2nK, is P,
_ decomposable.
Theorem 3.2
(i) Forn >3 and n =0 (mod 3), the graph B4(C,)
is P,_ decomposable.
(i) Forn >4 and n=1 (mod 3), the graph B4(C,)
—nK; is P4_ decomposable.
(iii) Forn>5and n =2 (mod 3), the graph B4(C,)
- 2nK, is P, _decomposable.

Proof: Let V(C,) ={ vy Vy, ..., vo} and & = (Vj, Vis1),
i=1,2,...n-1, e, = (Vp, V1) be the edges of C,,. Then vy,
Vo, ..., Vi, €1 € ..., e €V(Bi(Cy,)). Bi(Cy) has 2n
vertices and n? edges. In all the sets, suffices are
integers modulo n, vy = v, and ey= €.

Let Fl = {(Vl, eJ )’J = 2933
<nandj#1i,i-1},2<i<n.

., n-1} and F = {(vi §), 1<

E(Bl(Cn)): E(Cn) o E(L(Cn)) UF= E(Cn) o E(Cn) o
F= E(2C)) UF .

Case 1. n=0(mod 3).
Then the edge set of B; (C,) can be decomposed into (n? /3)
P, . The edge sets of (n* /3) P, are given by the edge sets

B® and B?, where BY = U, B™ and B™ = {(v;, Vius),
(Vie1, €is2), (Bin2, €is3)} B® = UL U(n 3)/E’B(z) , where
s i=1

2
Bj(_i) :{( Vi, ei+j+1 ): (ei+j+1, Vi+3j+1 )7 (Vi+3j+1, ei+j)}-

Here < B® > = nP,, < B® >=n ((n-3)/3)P, Hence, B.(C,)
is P,_ decomposable.

Conversely, suppose that B;(C,) is P4_ decomposable. Then
| E(B1(C,)) | = 0 (mod 3), which implies n”= 0 (mod 3) and
hence n=0 (mod 3).

Case 2. n=1 (mod 3)

Then the edge set of B,(C,) can be decomposed into ((n’
—n) /3) P, and nK; . The edge set of nK; is given by {(v;
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e, i =1, 2, ..., n }. The edge sets of ((n® —n)/3) P, are
given by the sets BY as in Casel and B® =
UL, (UETP7BD), where B ={(vi eigju), (Binzjor
Visgjsr), (Visgjen, Bisjsa) }- Here, < B(3 > = n ((n-4)/3)P,. Hence,
B1(C,) — nK; is P4_ decomposable.

Case 3. n=2(mod 3)

Then the edge set of B4(C,) can be decomposed into
((n*= 2n) /3)P, and 2nK, . The edge set of 2nK is given by
the set of edges {(Vi €i+2), (Vi €ix3),i=1,2, ..., n}. The edge
set ((n® —n)/3)P, is given by the set BY as in Casel and B
= UL, (U272 B) and B is as in Case 2.

Here , < B® >=n ((n-5)/3)P, Hence, B1(C,) — 2nK, is P, _
decomposable.

Theorem 3.3
For n > 4, the graph Bi(Ky ) — nK; is Py _
decomposable.

Proof: Let V(Kyn) ={v, vy Vo, ..., vo }. Let g = (v,
Vi),1=1,2,...,n be the edges of K;,. Thenv, vy v, ...,
Vn, €1, € ..., ey € V(B1(Kyp))- Bi(Kyn) has 2n+1 vertices
and

(n(3n-1)) 2) edges. In all the sets defined below, the
suffices are integers modulo n, vo=v, and e,=¢,. LetF =
Ui, F;, where Fi={(vi,g), 1<j<nandjzi}.
E(B1(Ky,n)= E(Ky,n) U E(L(Ky,n)) U F=E(Kyn) U E(Ky)
U F.

Case 1. n=0 (mod 3)

Then the edge set of By(K; ) can be
decomposed into ((n? —n)/2)P, and nK, . The edge set of
nKj is given by the set {(Vi, 1), i=1, 2, ..., n}. Let D =

n D™, where

D ={(v, V), (Vi ew), (w1, €} and D@
_U{l 1(U(n D13 (2)) and D(Z) = {( Vl e|+]+1) (e|+]+1 VI+3]+1)
(Visgjsa, €i+)}. Here, < DY > =nP,, < D® > = n((n-3)/3) P,.

Subcase 1.1. n=0 (mod 3), n>9 and n is odd.

The edge set of (n° - n)/2) P, is given by the set
DWUDPU D®, where
D(3 UP— (U(n 3)/6 D(3)) and D(3) — {( &, Civzj ) (e|+2]
€irsi1)s (Bissjet, €ivjr) < D@ > =n((n-3)/6)
Ps.
Subcase 1.2. n=0 (mod 3), n > 6 and n is even.

The edge set of ((n” - n)/2) P4 is given by the set

DYUDPUD® UD®, where
DY =y 1(U(n o/ (4)) where D( b= {(& Bis3j+1 ),

(ei+31+1, e|+51+1)v (e|+51+1, el+j+2)} and
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D® = Un/2 D(S) where D(S) = {(&i, enz+i-1)s (Briz+i-ts Ensica)s
(En+i-1s Bri2v2) 3
< D® > = n((n-6)/6)P, , < D® > = (n/2) P,. Therefore,
B1(Ky n) - nK; is P,_ decomposable .
Case2. n=1,2(mod 3),n>4
Then the edge set of By(K; ) can be decomposed
into ((n®-n)/2)P, and nK,s.
Subcase 2.1 n=1, 2 (mod 3), n > 5 and n is odd.
The edge sets of ((n” — n)/ 2) P, are given
by the set D® U D® | where
DO =y 1(U(n 3)/2 D(e)) where D
)1 (Vi, ei+2j+1)| (e|+21+1, el+])}!
<D® > =n((n-3)/2) P,.
Subcase 2.2 n=1, 2 (mod 3), n> 8 and n is even.
The edge sets of ((n> —n)/2)P, are given by the set
DWWy DM U D® , where D™ =y 1(U(n 4)/2 (7))
(7)

={(eisy, Vi

, Where D ={( €i+2j, Vi), (Vi ei+2j+l)! (ei+2j+1, ei+j)} and
D®= u{;/f D, where D = {(Vi, €isn2), (Bisna: €n1). (&n
21 Vzs)} < D > = n((n-4)/2)P,,
< D® > = (n/2) P,. Therefore, By(Ky ) - nK, is P, _
decomposable .

In the following, P, _ decomposition of Boolean
function graph of corona of P,, C,and K, , are found.

Theorem 3.4

(i) Forn=>6and n=0 (mod 3), the graph By(P, ") — (3n-
3)K, is P,_ decomposable .

(ii) Forn=>4and n=1 (mod 3), the graph B,(P, ") —
(n+2)K, is P, _ decomposable .

(i) For n > 4 and n = 2 (mod 3), the graph B.(P, *) —
(2n+1)K, is P4_decomposable .

Proof:  Let V(P,") ={ Vi Vs ..., Vo, Uy, Uy, ...,u,} where
Vi, Va ..., vy are the vertices of P, and uy, Uy, ...,u, are the
pendant vertices of P,* and & = (vj, Vis1), i=1, 2, ..., n-
land f; = (v;, Uj), i=1,2, ..., n be the edges of P, *. Then vy
Vo, .., Vp, Ug, U, Uy, €1 € ..., eng, T o, ..., £
eV(By(P,"). P, and L(P,") are induced subgraphs of
B1(Pn ). B1(P, ) has 4n-1 vertices and 4n® - n -3 edges. In
all the sets, the suffices i in v; and j in e; are integers
modulo n and n-1 respectively, and suffices k in f,, uy, Vi
are integers modulo n, fo=f;, Up= Uy, Vo=V, €0=€n.1 -

Let F= {(vi ¢) / for all i, 1< i< n, j= (i+k) (mod (n-1)) and
€= e€n1}and F = URZ3 Fy.

Let Hi= {(Vi, fJ) (Ui, fJ), jzl, 2, ceey
and | H | = 2n(n-1).

n,j#i}andH= UL H
Let Ji= {(uk, &)/ forallj, 1<j<n-1},J=UR_,J and |J | =
n(n-1).

E(B1(Pa))=E(P,") VEL(P)) v (FUHUI).
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Case 1. n=0 (mod 3).

Then the edge set of By(P,") can be decomposed into((4n’-
4n)/3)P, and (3n-3)K, . The edge set of (3n-3)K, is given by
the set{(uy, ), (vi, fo), (Vi,en1) U{(Vn,€), i=1, 2, ..., n-2} U
{(ejeiv), i = 1,2, ..., n-2} U{(e; T), i=2,3, ..., n-1}. The
edge sets of ((4n? —4n)/3)P, are given by the edge sets M,
M@, M® and M@, where M® = Ut M® | where MV
=W, Vi) (Vios, B U}, M =UL,MP, where

Mi(Z): {(vi  u), (u;, &), (e fisr) yand

M® = UL, (UETP M), where MG = {(v; i), (fisj, ),
(u;, €i+))} and

M(4) = (U(n 3)/3 M(4‘)) where M

€i +j) (e|+1, Vis1)}-

= {(Birgj2, Vi), (Vi,

Here, < M® > = (n-1)P,, < M@ > = nP,, < M® > = n(n-
2)P, and < M@ > = (n-1) ((n-3)/3)P,. Therefore, B1(P, ) —
(3n-3)K, is P,_ decomposable.

Case 2. n=1(mod 3).

Then the edge set of By(P, ) can be decomposed into
((4n*-2n- 5) 13)P, and (n+2)K,. The edge set of (n+2)K; is
given by the set {(us, fo), (Vi ), (Vi.€na), (Vinesys, €1}
V(UL {(e;, £)}). The edge sets of ((4n® —2n- 5) /3)P, are
given by the edge set M®, M@ and M® as in case 1, and

the set M® = (U(n 4)/3 M(S)) and M(5) {( Cinolil V),

(Vi, €is2)), (Bivzj, VI+3]+1)}'

Here, < M® > = (n-1) ((n-4)/3)P, Hence, By(P, ") —
(n+2)K; is P,_ decomposable.

Case 3. n=2(mod 3).

Then the edge set of B.(P, *) can be decomposed
into ((4n® —3n- 4) /3) P, and (2n+1)K, The edge set of
(2n+1)K; is given by {(uy, fq), (Vi fn), (Vi,n1),(Vinsays, €1)F
U (U (e 1)) U (UET{(v;, ei41))- The edge sets ((4n?-
3n - 4) /3) P, are given by the edge set M®, M® and M® as
in casel, and the set M® =unt (U™ M), where
M,-(,?) ={(&ix2j, Vi), (Vi isgjr1)(Birgjea, Vissjr2)} and M@ ={ (Vn,
ei)v (eix ei+1)a (ei+1y Vi+(n+4)/3)}- Here, < M(G) > = (n'l)((n'
5)/3)P,,
< M? > = (n-2)P,. Hence, By(P, ") — (2n+1)K, is P, _
decomposable.

Theorem 3.5

(i) Forn=>6and n=0 (mod 3), the graph B;(C, ") — nKj is
P,_ decomposable .

(i) Forn>4and n=1 (mod 3), the graph By(C, ") — 2nK,
is P4_ decomposable .
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(iii) For n > 5 and n = 2 (mod 3), the graph By(C, ") is P4 _
decomposable .

Proof: Let V(C,) ={ Vi Vy ..., Vp, Uy, U, ...,u}where
Vi, Vs ..., vy are the vertices of C,and uy, Uy, ...,u, are the
pendant vertices of C, " and & = (V;, Vis1), i= 1, 2, ...,n-1,
en = (Vp, Vi) and f; = (v, 1), i=1,2, ..., n be the edges of C,
Y. Then vy Vo ...,V Ug, Uy, ..l , €1 €5 ..oy e T fo oo, £,
eV(Bi(C,"). C," and L(C,") are induced subgraphs of
B1(Ch ). B1(C, ") has 2n vertices and 4n” + n edges. In all
the sets, the suffices i in v;, u;, e; and f; are integers modulo
n, Vo=V, , U= Uy, €o=6, and fo=f,

Let Fi= {(vi ey ) / 1< j< n2}and F=UL,F. |F|=n(n-
2).

Let Hi= {(Vi, fj) (Ui’ fJ) /1< jS n, _]Z/ﬁ i } and H = U{lzl Hi and
| H | =2n(n-1).

Let 3= {(u, &)/ 1<j<n}, J=UDL,Jiand]|J|=n%
E(B.(Cy ")) = E(Cy ) VE(L(C, ) W (FUHUI).

Let N® = U, NP, where N = {(Vi, Vis), (Viss, €s2),

(ej+2, fiso}and
N® = U, N, where N = {(vi ,uy), (u;, &), (& fiur)},

N® = {11u<“ 1)N(3)) where N(3) ={(vi, fis), (Fisjr WD), (Us
€ivji1)}-

Case1.n=0(mod 3),n>6.

The edge set of B, (C,") can be decomposed into
(4n?)/3 P, and nK, . The edge sets of nK; is given by the set
{(e;, €i+1)}, 1 =1, 2, 3,..., n, ens1 = €. The edge set of
(4n®)/3 P4's are given by the edge sets N N@  N® and
n
N®, where N® = U“_l(U(n /3 N].(f))and Nj(_‘i” = U (v;,
j=1
€ivj+1), (Bitjs1s Vingje1), (Visajs1, €isj)}. Here, < N® > = np,, <
N@ > = nP,, < N® > = n(n-1)P, and < N > = n ((n-3)/3)
P, Therefore, B,(C, ") — nK; is P,_ decomposable.

Case2.n=1(mod 3),n>7.

The edge set of B.(C,") can be decomposed
into((4n? n)/3)P, and 2nK,. The edge set of 2nK; is given

by U {(vi ei+2), (ei, e-1)}. The edge sets of ((4n* -n)/3)P,

i=1
are given by the edge sets N, N®  N® and N® where N®
= U, (UETPP NG and NS ={(Vi, €ivjea), (Bisjon, Visajon),
(Virgjss, €ij)}. Here, <N® >=nP, < N@>=nP,, <N®>=
n(n-1)P, and

< N® > = n((n-4)/3) P, Therefore, By(C, ") — 2nK; is P, _
decomposable.
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Case3.n=2(mod 3),n>5

The edge set of B; (C,*) can be decomposed into((4n’ +

n)/3)P, whose edge sets are given by the sets NV, N©@  N©®
,N®and N® | where N® =y, (U(rl 5)/3N(6)) and

N ={( Vi, €isis2), (Eisisar Visaiss), (Visziss Eisisen)}, and NO
i ir Ci+j+2)s i+j+2y Vi+3j+3/s i+3j+3, Citj+1) S

=UL, N7, and

N = {(vi &), (852, €5:2), (Bivs,ve3)}. Here, <N® > = P,
<N®@>=nP,, < N®>=n(n-1)P,, < N®> = (n((n-5))/3)P,
and < N® > = n P,  Therefore, By(C, *) is P, _
decomposable.

Theorem 3.6

For n > 3, the graph By(Ky, ") — (n +1)K, is P, _
decomposable .

Proof: Let V(Ky,") = {V, Vi Vo ..., Vo, Uy, Ug, ..Uy,
Un+1}, Where v is the central vertex and <{v,vyVvy ...,
Vo3> = Kyn and ug, Uy, ...,up, Uy are the pendant vertices
of Ki, " and & = (v, vj),i= 1, 2, ...,n and f; = (v;, Uj), i=1,2,

., n, be the edges of K;, . Then v, vy vy ..., vy, U, Uy,
ol Unsa, T1 Foy o, B €1 €2 o e € eV(Bi(Ken')). Kipn'
and L(Ky,") are induced subgraphs of B;(Ky, ") has 4n+3
vertices and %2(9n? + 11n+2) edges. In all the sets, the
suffices i in v;, u;, e and f; are integers modulo n, vy=v,,
Ug= U, ep=e, and fo=f,

Let Fi={(vi &), (vi f), (uif)) /1< j<nandj=i} F=
UL, F;, | F|=3n(n-1)

Let Hi= {(uy, &) / 1< i< n}, H= UP_, Hy and | H | = n® Let
J={(v,f)/1< j<n}

Let L ={(v;, e), (uj€), (u,e), (u,f)/1L<i<n}
E(B1(K1,))= E(Kin) UE(L(Kn ) W (FUHUIUL ).

Let Q¥ = UL, Q™ , where Q™ = {(v. v), (vi, f), (f,

Vis yand

Q@ =yr+1 Q@ where Q(Z)— {(v. u), (u;, &), (& fisx)yand

i

Q® =um, Q® ,where Q® = {(v 1), (Fiuz, W), (Us € 1)}

Q¥= UL, (U2 Q) where QS ={(vi fisjur), (Fivjen, u),
(Ui, 8ij+1) }-

Here, < QW > =nP,, < Q¥ > = (n+1)P,, < Q¥> = nP, and <
QYW >=n(n-2)P,,

Case 1. n=0 (mod 3).
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Then the edge set of B;(K;,") can be decomposed
into (3n(n+1)/2)P,and (n+1)K,. The edge sets of (n+1)K; is

n-1
givenby (| J (e, ) (UL F), (va, f)}.

i=1
Subcase 1.1. n=0 (mod 3) and nis odd, n > 3.

The edges sets of (3n(n+1)/2)P, are given by the set Q® U
Q(Z) U Q(3) ) Q(4) U Q(5) ) Q(G),

n
where Q® = UL, (UZTV2QSD) | where QY = U {
i—

ji
Bixzj-1, Vi)y (Vi €iszj)s (Bing, Vi)},

<Q®>=n((n-1)/2) P,and Q® = UL Q® , where Q® =
{(ei+1 ,Vn+1): (Vn+1a fi): (fi, Vi+1)}:

<Q¥>=(n-1)P,
Subcase 1.2. n=0 (mod 3), n > 6 and n is even.

The edge sets of (3n(n+1)/2) P,'s are given by the set Q™ U
Q2L Q% LY LAY LQ® UQD U QM where QO
= UL, (U Q) , where Q7 ={(eivzn Vi), (v, &isz)),
(Bj+2j, €i+j-1) )

Q® = UMZQ® , where Q® = {(vi, €us), (Bus, &ir2), (Eirz,
V|+3)}:

QW = Ut , where Q = {(eis1, Unss), (Unsa , F), (F;
VI+1)}|

0 0
QU =y, Q" where Q™ = {(€isna) Vi), (Vi \ Eisn),
(Bis(n2)r Eirn-n)) b

Here, < Q") > = n((n-4)/4) P,
(n-1)P4, < QU9 > =P,

<Q®> = (n2)P,, < Q¥ > =

Therefore, B1(Ky, ") — (n+1)K; is P,_ decomposable .
Case 2. n=1 (mod 3).

Then the edge set of B;(K,") can be decomposed
into (3n(n+1)/2) P, and (n+1)K..
n-1
The edge set of (n+1)K, s is given by ({ U (ei+1, )
i=1
W{(ug, o), (v1, )33
Let Q= UL Q" , where Qi = {(ena, Unea)y (Uner
f), (f, i)} < Q™Y > = (n-1)P,,

Subcase 2.1. n=1 (mod 3) and nis odd, n > 7.

The edge set of (3n(n+1)/2) P, are given by the set
Q(l) U Q(Z) U Q(3) U Q(4) U Q(ll) U Q(12) where Q(12)
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= UL, (U2 P2 Qf1?) , where Q{}” =
€iv2i), (Bivzj, €0},

< Q" > = n((n-1)/2) P,

{( e|+21 1, Vi ) (VI

Subcase 2.2. n=1 (mod 3), n> 10 and n is even.

The edge set of P,’s are given by the set Q%) U Q@ U Q¥
) Q(ll) U Q(13) U Q(14) U Q(15)

where Q¥ = UL, (U972 Q1) where Q}* = {( e,
Vi)- (Vi, ei+2j)- (e|+21, e|+1-1)}-

QM = UMM | where QM = {(vi, €is), (Biss, i2),

G vi+3)}, Q9 = L, Q™M, where Q%= {(eia Vi),
(Vi , Eivn2), (Bis(n2), Eivnny) 3. Here, < QMY > = n((n-4)/2) Py,

< Q™ > = (n/2)P,;, < Q"™ > = nP, Therefore, By(Ky, ") —
(n+1)K, is P4_decomposable .

Case 3. n=2(mod 3).

Then the edge set of By(Ky,") can be decomposed
into (3n(n+1)/2)P, and (n+1)K,'s. The edge set of (n+1)K,

n-1
's is given by ( U (8isa, 1)) W{(ug, ), (o, f)}

i=1
Subcase 3.1. n=2 (mod 3) and n is odd, n > 5.

The edge set of (3n(n+1)/2)P, are given by the set
Q(l) ] QZ) U Q(3 ] Q(4) U Q(ll) U Q(lz) where Q(lz)
= UL (U 2 Q7)  where Q57 = {( e, Vi), (v,

e|+2] )v (e|+21, l)}v
< Q" > =n((n-1)/2) P,

Subcase 3.2. n=2 (mod 3), n> 8 and n is even.

The edge set of P, are given by the set Q¥ U Q@ U
Q(4) U Q(ll) U Q(13) U Q(14) U Q(15)

where Q" = U?zl(Uj(zz4)/2 (13)) where Q(13) = {(€iszy-

1, Vi), (Vi €ixg), (Bivzj, €ivj-)}

Q(14) = n/2 Q(14) , Where Qi(14) = {(Vi, 9i+5): (ei+5| ei+2)|
cH vi+3)}and Q" = U, Q" where Q= {(eina),

Vi), (Vi) €irn-2), (Bir(n-2) Cisn-n)) s < Q™ > = n((n-4)/2) Py,
<Q"™>=(n2)p,

< Q"™ > = nP,. Therefore, By(Ky, *) — (N+1)K, is P,
decomposable .

V. CONCLUSION

In this paper, P,-Decomposition of Boolean Function Graph
B(G, L(G), NINC ) of path, cycle, stars and corona graphs
are obtained.

16 | NCRTPAMZ20180503 DOI : 10.18231/2454-9150.2018.0850

International Journal for Research in Engineering Application & Management (IJREAM)

ISSN : 2454-9150 Special Issue - NCRTPAM - 2018
REFERENCES

[1] P.Chithra Devi and J. Paulraj Joseph, P4-
Decomposition of Total Graphs, Journal of Discrete
Mathematical ~Sciences &  Cryptography ,Vol.
17(2014), No. 5 & 6, pp.473-498.

[2] Harary F, Graph Theory, Addison- Wesley Reading
Mass., 19609.

[3] K. Heinrich, J. Liu and M.Yu, P4- Decomposition of
regular Graphs, Journal of Graph Theory, Vol.31(2),
pp: 135 — 143, 1999.

[4] T. N. Janakiraman, S. Muthammai, M. Bhanumathi,
Domination Numbers on the Boolean Function Graph
of a Graph, Mathematica Bohemica, 130(2005), No.2,
135-151.

[5]T.N.Janakiraman, S. Muthammai, M. Bhanumathi,
Domination Numbers on the Complement of the
Boolean Function Graph of a Graph, Mathematica
Bohemica, 130(2005), No.3, pp. 247-263.

[6] T. N. Janakiraman, S. Muthammai, M. Bhanumathi, On
the Boolean Function Graph of a Graph and on
its Complement, Mathematica Bohemica, 130(2005),
No.2, pp. 113-134.

[7] S.Muthammai and S.Dhanalakshmi, Edge Domination
in Boolean Function Graph
B(G, L(G), NINC) of a Graph, IJIRSET Journal,

Vol. 4, Issue 12,December 2015, pp.12346 — 12350.

[8] S.Muthammai and S.Dhanalakshmi, Edge Domination
in Boolean Function Graph B(G, L(G), NINC) of
Corona of Some Standard Graphs, Global Journal of
Pure and Applied Mathematics, Vol. 13, Issue 1, 2017,
pp.152 — 155.

[9] S.Muthammai and S.Dhanalakshmi, Connected and
total edge Domination in Boolean Function Graph
B(G, L(G), NINC) of a graph, International Journal of
Engineering, Science and Mathematics, Vol. 6, Issue
6,0ct 2017,ISSN: 2320 — 0294.

[10] C.Sunil Kumar, On P4- Decomposition of Graphs,
Taiwanese Journal of Mathematics, Vol.7, No.4, pp:
657-664, 2003.

© 2018, IJIREAM All Rights Reserved.



