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Abstract: Let G be a (p,q) graph. An injective map f : E(G) — {£1,+£2,--- ,+q} is said to be an edge pair sum labeling if the
induced vertex function f* : V(G) — Z—{0} defined by f*(v) = > f (e) is one- one where E, denotes the set of edges in
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G that are incident with a vertex v and f*(V(QG)) is either of the form {:I:k:l7 tko, -, :I:kg} or {:I:kl, +ko, -, Ekp1 }
3

U{ZHCLH} according as p is even or odd. A graph that admits an edge pair sum labeling is called an edge pair sum
2

graph. In this paper we prove that the graphs jelly fish, Y-tree, theta, the subdivision of spokes in wheel SS(Wy),
P +2K1, C4 X Py, Py © K, admit edge pair sum labeling.
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1. Introduction

Throughout this paper we consider finite, simple and undirected graph G = (V(G), E(G)) with p vertices and ¢ edges. G is
also called a (p, q) graph. We follow the basic notations and terminology of graph theory as in [2]. Ponraj et al. introduced
the concept of pair sum labeling in [3]. An injective map f : V(G) — {£1,£2,...,+p} is said to be a pair sum labeling of
a graph G(p, q) if the induced edge function f. : E(G) — Z — {0} defined by fe(uv) = f(u) + f(v) is one-one and f.(E(G))
is either of the form {:I:k:l, +ko, .. .,:I:k%} or {:I:kl,:l:k2, RN :I:k%} U {:I:k%} according as ¢ is even or odd. A graph
that admits a pair sum labeling is called a pair sum graph. Analogous to pair sum labeling we define a new labeling called
an edge pair sum labeling in [5] and further studied in [6-12]. In this paper we prove that the graphs jelly fish, Y-tree,
theta, the subdivision of spokes in wheel SS(W,), Pm + 2K1, Cs X Pm, P, ® K}, admit edge pair sum labeling. We use the

following definitions in the subsequent section.

Definition 1.1. A Y-tree Y,4+1 is a graph obtained from the path P, by appending an edge to a vertexr of the path P,

adjacent to an end point [4].

Definition 1.2. The jelly fish graph J(m,n) is obtained from a 4-cycle v1,v2, v3,va by joining vi and vs with an edge and

appending m pendent edges to va and n pendent edges to va.
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Definition 1.3. Take k paths of length l1,l2,1s, ..., where k > 3 and l; = 1 for at most one i. Identify their end points to
form a new graph. The new graph is called a generalized theta graph, and it is denoted by ©(l1, 12,13, ...,1x). In other words,
O(l1,12,13, ..., lk) consists k > 3 pair wise internally disjoint paths of length l1,12,1s, ..., that share a pair of common end

points u and v. If each l;(i = 1,2, ..., k) is equal to I, we will write 6(1[’“]).

2. Main results

Theorem 2.1. For any positive integers m and n, the jelly fish graph J(m,n) has an edge pair sum labeling.

Proof. Let V(J(m,n)) = Vi|JVa where Vi = {z,u,y,v} and Vo = {u;,v; : 1 <i<m,1 <j<n}. E(J(m,n)) =EJE-s,
where F7 = {e;/ = xu,e;/ = uy,e; = yv,ez = vx,eg =zy, and Fy = {ei = uui,e; =vv;:1<i<m,1 <5< n}. Define
f:E(J(m,n)) = {£1,£2,...,£(m+n+5)} as follows:

Case(i). m and n are odd.

Label the edges e;,es,e3,¢e4,65 by 1,-3,4,2,-4. Define f(er) =5 =—f (6/1)7 for 1 < i < 2L fleiq) = (5+1i) =

—f (emT-H+i) and for 1 <4 < 22t f (6/14-1') = M2 — (e/n#“). For each edge label f, the induced vertex label

f* is calculated as follows: f*(z) = =1 = —f"(v), f*(u) =3 = —f"(y), ff(ur) =5 = —f"(v1), for 1 < i < T”Tfl
f(uigs) = (5+13) = —f* (UM,TH+,L) and for 1 <4 < 22t f* (vyyy) = DAEE2 = f (UHTHH). Then f*(V(J(m,n))) =

{£1,4£3,4£5,46,£7, 48, ..., £(7F2), £(mE), £(™EH3), £(™E5), L, £(™E2E8)} Hence f is an edge pair sum labeling.

The example for the edge pair sum graph labeling of J(3,5) is shown in Figure 1.

Figure 1. Edge pair sum labeling of J(3,5)
Case(ii). m and n are even.
Label the edges elll,eg7eg,eg,e/5, by -1,-8,-4,-6,5. Define f(e1) = 1, f(e2) = 4, f(e/1> = 2, f(e;) = 7, for

1 <4 < m=2 f(€2+i):8+i:_f<em7+2+i) and for 1 < 7 < ”?_zf(e;_,_i) = milds =—f(e#+i).
For each edge label f, the induced vertex label f* is calculated as follows: f*(z) = -2 = —f"(v1), f"(u) =
—4 = —f"(w), ffy) = =T = —f(v2), fF(v) = =1 = —f (), for 1 < i < B2 f*(upy;) = 8+1i =
_ (umTHH) and for 1 < i < U52 f*(gyy) = mEE2 g (”%J Then we get f*(V(J(m,n))) =

{+1,42,4+4,£7, 49, £10, £11, ..., £(4), £ (410 £ (mdd8) p(mE20)  p(mAntl2)} Hence f is an edge pair sum la-
beling.

Case(iii). m is odd and n is even or m is even and n is odd.

1" " 1" 1"

Label the edges e; ,6/2/763,64,65 by 3,4,-4,1,-1. Define f(e1) = —6, for 1 < ¢ < mT_l fleigi)) =64+i=—f (ewﬂ,)
2

and for 1 < i < 3 f (e;) = W = —f (e/%Jri). For each edge label f, the induced vertex label f* is cal-
culated as follows: f*(z) = 3 = —f*(v), f*(u) = 1 = —f*(y), f*(w) = =6, for 1 < i < ™ f*(uyyy) =
6+i=—f" ('U/mTﬂ+2) and for 1 < i < 2 f*(v;) = mHE2 — > ('U%-H)- Therefore we get f* (V (J(m,n))) =
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{£1,43,£7, 48,49, ..., & (2E1) |+ (118 ¢ (md15) 4 (mELT) | 4 (m2ElY Y J{—6). Hence f is an edge pair sum

2 2 2 2 2

labeling. O

Theorem 2.2. Forn > 4, the Y-tree G = Y,+1 is an edge pair sum graph.

Proof. Let V(G) ={v,u; : 1 <i<n}and E(G) = {e/l = vug, e; = uiti+1 : 1 < i < n— 1} are the vertices and edges of
the graph G. Define f : E(G) — {£1,%2,...,£n} as follows:

Case(i). n=4.

Let f(ell) = —4 = —f(e1), f(e2) = —1 and f(e3) = 2. For each edge label f, the induced vertex label f* is calculated as
follows: f*(v) = —4 = —f"(u1), f*(u2) = —1 = —f*(us) and f*(us) = 2. Then f*(V(G)) = {£1,+4} U{2}. Hence f is an
edge pair sum labeling if n =4.

Case(ii). n=25.

Let f(e/l) =4 = —f(e1), f(e2) = —2, f(es) = —1 and f(es) = 3. For each edge label f, the induced vertex label f*
is calculated as follows: f*(v) = 4 = —f"(u1), f*(u2) = =2 = —f"(u4) and f*(uz) = —3 = —f"(us). Then we get
T (V(Q@)) = {£2,43,£4}. Hence f is an edge pair sum labeling.

Case(iii). nisodd, take n =2k +1, k > 3.

Let f(ex) = —2, flext1) = —1, fexsa) = 3, fler) =4 = —f(ey), for 1 < i < k—2 flerys) = (2k + 1 — 2i) and for
k+2<i<2k—1 f(eiys) = (2k — 1 — 27). For each edge label f, the induced vertex label f* is calculated as follows:
Fr0) =~ = (), f () = @k — 1), (k) = 3 = —f*(upsr), [ (ura) = 2 = —f* (urrs), f*(un) = —(2K — 1),
for 2<i<k—2 f"(ui4:) = 4(k+1—4) and for k +3 < i < 2k —1 f"(u14:) = 4(k — i). Then the vertex labeling are
F(V(G)) = {£2, £3, 4, +(2k — 1), £12, £16, ...,

+4(k —1)}. Hence f is an edge pair sum labeling.

Case(iv). n is even, take n =2k, k > 3.

Let f(exs1) = 1, flex) = 2, flex—1) = =5 = —f(exsa), fler) =4 = —f(ey), for 2 < i < k—2 f(es) = —(2k + 3 — 20)
and for k +3 < i < 2k —1 f(e;) = (—2k + 1 + 2¢). For each edge label f, the induced vertex label f* is calculated
as follows: f*(v) = —4 = —f"(u1), ff(u2) = —(2k — 1) = —f*(un), f(ur) = =3 = —f*(ur+1), f*(ur4+2) = 6, for
3<i<k—-1f"(ui)=4(-k+i—2)and for k+3 < i< (2k—1) f"(ui) = —4(k — ¢). Then the vertex labeling are
fF(V(Q)) = {£3,+4, £(2k — 1),+12,+16, ..., £4(k — 1)} U {6}. Hence f is an edge pair sum labeling. The example for the

edge pair sum graph labeling of Y41 is shown in Figure 2.

Figure 2. Edge pair sum labeling of Y5 1

Theorem 2.3. The theta graph @(l[m]) is an edge pair sum graph.
Proof. Let G(V,E) = ©(™)). Then |V(G)| = m(l — 1) + 2 and |E(G)| = ml are the vertices and edges of G. Where
V(G) = {u,v,u} :1<i<m,1<j<l—1}and BE(G)={e}:1<i<m,1<j<I}.
Case(i). m is odd and [ is even.
. L 42 .
For1 < j <52 f(el) =1+3-2j, f(e?) = -2, f(e;? )= —1,for &2 <j <l f(e]) =1-1-2jandfor1 <i< ™11 <j <

59
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f(e{ﬂ.) =21 —-1)4+2j+2= —f(e];”HJr_). For each edge label f, the induced vertex label f* is calculated as follows:
2 Tt

1_ A e .
Fr)=l+1=—f ), fful ) =3 f(ul)=-3 f(ul )= —6for 1<j<5*f(u)=20+4—4j for 1 <j<5*
2
2

f(uy ) = —(8+4j) and for 1 < i < 2-li1 <5 < (1-1) f*(u{+i):4l(i—l)+6+4j —f*(u m+1+),
T(V(G)) = {£3,£(14+1),£12,£16,£20, ..., £20} {4 — 1) + 6 + 45)[1 < i < == ,1 < j < (1 - 1)} U{—6}. Hence f is

Then

an edge pair sum labeling.

Case(ii). m and [ are odd.
1—1 143 HJ+7;

For 1< j < 58 f(e4>=—(l+2—2j) fe? ) =2 fle,? ) =1, fley? ) = =3, for 1 < j < 152 f(e,? ™) = 3+2j and
for1<i< ™1:1<5<1 f(€1+z) =2l(i—1)+ 2] +2= —f(e{n;1+i). For each edge label f, the induced vertex label f*
is calculated as follows: f*(u) = =l = —f"(v), f ( ) =-3= —f*(ui%l)7 f*(ui%l) =-2=—f"(uy = ), for 1 < j <58

fr(u) = 7(2(l71)+474j), for 1 <j <52 f*(u, ) =84 4jand for 1 < i < %*;1 <G <=1y, =
AGE-1)+6+4) =—f" (v W1, ). Then f*(V(G)) = {£2,£3,£1, £12,£16, ..., £2(l = D} U{£@l(i - 1) + 6+ 4j)[1 < i <

< (I —1)}. Hence f is an edge pair sum labeling. The example for the edge pair sum graph labeling of @(5[5])

is shown in Figure 3.

2 1 3
//// \\‘ 4
6,8 10 NS
y //4/ - \\\\1\2\\\\
& 14, 16 18 20 22 N
AN a2
NN 6 . s 10 /
N /'-/22
EAN y
_16 18 20
Figure 3. Edge pair sum graph labeling of @(5[5])
Case(iii). m is even and [ is odd.
Forl1 <i< Z;1<5 <1 f(el) = 2i(i — 1) + 27 and f(ejﬂﬂ) = —((m — 2i 4+ 2) + 2 — 2j). For each edge label
2

f, the induced vertex label f~ is calculated as follows: for 1 < i < ;1 <5 < (I—1) fr(ul) = 4l(i — 1) + 2+ 45 and
J* () = —((@m— it 4)~4j+2), f*(u) = —m(I—1) = [*(v). Then *(V(G)) = {£m(l ) }U{£(ALl—1)+2+47)|1 <
i< 2,1<j5<(I-1)}. Hence f is an edge pair sum labeling.

Case(iv). m and [ are even if m > 4.

For 1<i < %;1< )< f(ed) =l —1)+45 =3, f( ) = 4G = 1)+ 45 =1, f( ) = —(Im—4i +4) = 4j +1)
and f(e{%ﬂ,) = —(l(m — 4i +4) — 45 + 3).

fru) = —2m(l — 1)) = —f*(v), for 1 < i < ™1 <5< (1—1) f(ul) =8l(i —1) + 6+ (8 — 8), f*(uj%ﬂ.) =
8I(i — 1) 4+ 10 + (85 — 8), f*(uf;%ﬂ) = —((2m

FA(V(G)) = {£(2lm — 2m) } {81 — 1) + 6 + (8j —8)) and (8I(i — 1)+ 10+ (8§ —8))[1 <i < 2,1 < j < (I—1)}. Hence

For each edge label f, the induced vertex label f* is calculated as follows:
— 8 +8) —8j —2) and f*(ugﬁ+,) = —(I(2m — 8i + 8) — 8j + 2). Then
4 2

f is an edge pair sum labeling. O
Theorem 2.4. The subdivision of spokes in wheel SS(W.,,) graph admits edge pair sum labeling.

Proof. Let V(SS(W,,)) = {uo, ui,v; : 1 <i<n}and E(SSW,)) = {ei = uiuit1 : 1 <i < (n—1),e, = Unl, €; = Uiv;
and e; = uov; 1 1 <4 < n} are the vertices and edges of the graph SS(W,,). Define the edge labeling f : E(SS(Wy)) —
{£1,+£2,...,43n} by considering the following two cases:

Case (i) n is even.

For1<i<m f(e;-) = —4 and f(e;/) =—0Bn-2i+1),for1<i<n-—1 f(e;) =n+iand f(e,) =2n. For each edge label
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f, the induced vertex label f* is calculated as follows: f*(u1) =3n,for 1 <i<n—1 f"(uig;) =2n+14,for 1 <i<n
f*(v:) = —=(Bn—i+1) and f*(uo) = —2n>. From the above vertex labeling f*(V (SS(W,))) = {£(2n+1), £(2n+2), £(2n+
3), ..., £3n}J{—2n?}. Hence f is an edge pair sum labeling. The example for the edge pair sum graph labeling of SS(W,,)

for n = 4 is shown in Figure 4.

Figure 4. Edge pair sum labeling of SS(W,)

Case (ii) n is odd.

For 1<i<mn f(e;)=2i—1and f(e; ) = 2, for 1 <i < 251 flen_nis1) = —(%2 +2i — 1), flen—2:) = —(352 + 2i) and

f(en) = —(2%F). For each edge label f, the induced vertex label f* is calculated as follows: f*(uo) = n(n+1), for1 <i<n
f*(ui) = —(4n — 4¢ + 3) and f*(v;) = 4 — 1. From the above vertex labeling f*(V(SS(Wy))) = {£3,£7, £11, ..., £(4n —
1)} J{n(n+1)}. Hence SS(W,) is an edge pair sum graph. The example for the edge pair sum graph labeling of SS (W)

for n = 5 is shown in Figure 5.

Figure 5. Edge pair sum labeling of SS(W5)

Theorem 2.5. The graph P, + 2K, is an edge pair sum graph if m > 3.

Proof. Let V(Pp + 2K1) = {uo,vo,u; : 1 <i <m} and E(Pp, +2K1) = {e; = woui, ey = vous 1 1 < i < mye; = wiuigr :
1 < ¢ < m — 1} are the vertices and edges of the graph P, + 2K:. Define f : E(Py, +2K1) — {£1,£2,...,£(3m — 1)} as
follows:

Case (i) m is even.

Subcase (a). m = 4.

For 1 <i<4 fle;) =2+ 2i = —f(e;), f(e;’) = -2, f(eg) = —1 and f(e;,/) = 3. For each edge label f, the induced
vertex label f* is calculated as follows: f*(u1) = —2 = —f"(u3), f*(u2) = =3 = —f*(ua), f*(uo) = 28 = —f*(vo). Then
f (V(Pn+2K1)) = {£2,£3, £28}. Hence f is an edge pair sum labeling. The example for the edge pair sum graph labeling

of P,, + 2K, for m = 4 is shown in Figure 6.
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Figure 6. Edge pair sum labeling of P, + 2K,

Subcase (b). m is even, m > 6.

Define f(elr:%,l) = -2, f(eé) = -1, f(eéJrl) =3 for1 <i< B -2 f(e;/) =m+1-2ifor T +2<i<m—1
f(e;/) =m-1—-2iand for 1 < i <m fle;) = (2+2) = —f(e;). For each edge label f, the induced vertex label
f* is calculated as follows: f*(u1) = m —1 = —f"(um), ff(um_1) =3 = —f(um), ffluni) =2 = —f (um o),

f*(uo) =m?+3m = —f*(vo), for 2<i <2 —2 f*(u;) =4(% +1—4) and for Z+3<i<m—1 f*(u;) =4(% —i). Then
[ (V(Pp +2K1)) = {£2,43,+(m — 1), £(m? + 3m), £12, £16, 20, ..., £2(m — 2)}. Hence f is an edge pair sum labeling.
Case (ii) m is odd.

Subcase (a). m = 3.

Define f(elll) = -1, f(eg) =2andfor 1 <i<3 f(e;)) =2+2i = —f(e;). For each edge label f, the induced vertex label
/7 is calculated as follows: f*(u1) = —1 = —f*(u2), f*(us) = 2 and f*(ug) = 18 = —f*(vg). Then f*(V(Pn + 2K1)) =
{£1, £18} |J{2}. Hence f is an edge pair sum labeling.

Subcase (b). m is odd , m > 5.

Ikﬁnef@;%l):],f@;%l):2,f@;%§):«—5:-—f@;%§Lﬁx]g§i§ M5 fe; ) = —(m+2—2i), for ™5 < i <m—1
f(e;/) =(-m+2+2i)and for 1 <i<m f(e;) = —(2+4 2i) = —f(ei). For each edge label f, the induced vertex label
f* is calculated as follows: f*(u1) = —m = —f"(um), f*(u%) =-3= ff*(u%), f*(u%) =6, for 2 <i< 22
fr(uwi) = 2(—=m — 3+ 26), for 25 < i <m—1 f*(w) = —2(m — 1 —2i) and f*(uo) = m> + 3m = —f*(vo). Then
[ (V(Pp 4+2K1)) = {£3,£(m® +3m), +m, £12, 416, £20, ..., £2(m — 1)} | {6}. Hence f is an edge pair sum labeling. The

example for the edge pair sum graph labeling of P, + 2k, for m = 7 is shown in Figure 7.

71NN
N
// / \\
4 \ N6
6/8/ 10 12\1~® .
/ / o D
S /) \ O\ AN
/ /_ \. AN
- (—5 /2 ) 1 5 7
\\\\\ \\\ \\\ y P /
N6 \-\8\ -10 -12/ /1/J;/
AN\ | /L
\ /
\Q\Q (///////

Figure 7. Edge pair sum labeling of P; + 2K,

Theorem 2.6. The graph Cy X Py, is an edge pair sum graph.
P’I"OOf. Let V(C4 X Pm) = {uij 01 S 7 S m71 S] §4} and E(C4 X Pm) = {eij = Ui Ui, 541 * 1 S 7 S m,l S ] S 3;61‘4 =
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Uil 2 1 <1 < m;e;j = ujjuit1,; : 1 <4 <m—1,1 <j <4} are the vertices and edges of the graph Cy X P,,. Define
f:E(Cs x Pp) — {£1,£2,...,£(8m — 4)} as follows:

Case (i) m = 2.

Define f(en) = 1 = —f(ers), flez) = 2 = —f(ew), flear) = —4 = —f(ezs), flezz) = 3 = —f(e2a), flen) = —6 =
—f(e/13) and f(e/lz) =5= —f(e/14). For each edge label f, the induced vertex label f* is calculated as follows: f*(u11) =
-7 = —f"(u3), ff(u2) = 8 = —f"(u1a), f"(u21) = —13 = —f"(u23) and f*(uz2) = 4 = —f"(u24). Then we get
T (V(Cy X Pp)) = {4,£7,4£8,+13}. Hence f is an edge pair sum labeling.

Case (ii) m > 3.

Define f(e11) =1 = —f(e1s), f(e12) =2 = —f(e1a), for 2 <i<m—1 f(ein) = —2i = —f(es3) and f(ei2) = 2i—1 = —f(e;4),
flem1) = 2m —1 = —f(ems), f(em2) = 2m = —f(ema), for 1 < i < m—1 f(e;l) = —(2m + 2i) = 7f(6;3) and
f(e;z) =2m—1+42i = —f(e;4). For each edge label f, the induced vertex label f* is calculated as follows: f*(u11) =
—(2m +3) = —f"(u13), ff(ur2) =2m+4 = —f"(u1a) for 2 < i < m—1 f*(u1) = —(dm — 3+ 8i) = —f"(us3) and
F (ue) =4m — 5+ 44 = — " (usa), " (um1) = —(dm — 1) = —f*(um3) and f*(umz2) = 8m — 4 = — " (uma). From the
above labeling we get f*(V(C4 X P)) = {£(2m + 3), £(2m + 4),+(4dm — 1), +(8m — 4), £(4m + 13), £(4m + 21), £(4m +
29),...,£(12m — 11), £(4m + 3),£(dm + 7), £(4m + 11),...,=(8m — 9)}. Hence C4 X P, is an edge pair sum graph. The

example for the edge pair sum graph labeling of Cy x P, for m = 4 is shown in Figure 8.

\\13 . 1§
11 g 127
\9 10/
7| 6] -4 1 14 6 7
a0 2 -9
2 %
<14 » 13
3

Figure 8. Edge pair sum labeling of Cy x Py

Theorem 2.7. The graph P, ® K, is an edge pair sum graph if m is odd.

Proof. Let V(P,®Kg,) ={uy,vij:1<i<n,1<j<m}and BE(P,®OK;) ={e = uinit1: 1 <i < (n—1),e;5 = uvij
1 <i<n,1<j<m} are the vertices and edges of the graph P, ® K;,. Define f : (E(P,0K},)) — {£1,£2,£3,...,£(mn+
n —1)} as follows:

Case (i) n is even.

Subcase (a). n = 2.

Define f(e1) =2, f(en1) =1, fez1) = =3, for 1 <i<2and 2 <j < 2L fleg) =24 22 (i—1)+j = —f(e;m=1+2;). For

each edge label f, the induced vertex label f* is calculated as follows: f*(u1) =3 = —f"(va21), f*(u2) = =1 = —f*(v11), for

1<i<2and2<j <™ (o) =2+ (i—1)+j = — [ (Vymerias). fV(P0© K7)) = {21, 23U + mL(i—
D+H)1<i<2,2<5< mT“} Hence f is an edge pair sum labeling.

Subcase(b). n = 4.

Define f(e1) = =2, f(e2) = —1, f(es) = 3, f(er1) = 4 = —f(e31), f(ez1) = 6 = —f(ea1) and for 1 < 7 < n and

2 <j <™ fley) =5+ 25— 1)+ = —f(e;m-142;). For each edge label f, the induced vertex label f* is
2
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calculated as follows: f*(u1) = 2 = —f"(u3), f*(u2) = 3 = —f"(ua), f*(v11) =4 = —f*(v31), f*(v21) = 6 = —f"(va1)

and for 1 <i<mnand 2 <j< ’”T“ f*(vij) = 5+ mT*(i —1)+j = —f"(v;m-142;). Then we get f*(V(P, ® Ky;)) =
2

{£2,+3,+4, 26} {6+ 252 (i — 1) +4)[1 <i <n,2 < j < ™} Hence f is an edge pair sum labeling. The example for

the edge pair sum graph labeling of P, ® K, for n = 4 and m = 3 is shown in Figure 9.

Figure 9. Edge pair sum labeling of P, ® K

Subcase(c). n > 6.

Define f(en 1) = =2, f(ez) = —1, f(en 1) =3, for 1 <i < 5 -2 f(e;) =n+1-24, for 5+2 <i<n—1 f(e;)) =n—1-2i,
for 1 <i< 3 -2f(ea) =n+2i—1, flez_11) =2n—2= —f(ez1), flez411) =4 = —flezj2,), for 1 <i < 3 -2
flezi24i1) = —(2n—2i—3)andfor1 <i<mnand1<j< == =L fleij+1) = Bn—1)+2L(i—1)+j = _f(eimT-H“l’j). For each

edge label f, the induced vertex label f* is calculated as follows: f*(u1) = 2n = —f"(un), f(uz_1) =2n+1= —f"(uz),
frluni) =6=—f"(uni2), for 2<i< 3 —2 f*(wi) =3n— (20 —3), for 1 <i < 5 =3 f(uzy24s) = —(2n + 5+ 2i), for
1<i<g=2f"(vi)=n+2i—1 f"(vay1) =4=—f"(vai2o1), [fvn_11) =2n—-2=—f"(va ), for 1 <i< 5 -2
F (g s2rin) = —(2n—2i—3) and for 1 i <mand 1 <5< 220 £ (10) = (n—1)+ (251 (i~ 1)+j = —f (0, mps ).
From the above labeling we get f*(V((P.OK,,)) = {£4, £6, £(2n—2), £2n, £(2n+1), £(n+1), £(n+3), £(n+5), ..., £(2n—
5),£(3n—1),£(3n—3),£(3n—5), ..., £2n+ 1) H{£(Bn—1)+ () (i —1)+4)[1 <i < n,1 < j < 21} Hence P, ® K7,
is an edge pair sum graph.

Case (ii) n is odd.

Subcase (a). n = 3.

Define f(e1) = —4, f(e2) = =2 = —f(en), f(ez1) =3 and f(es1) =1, for 1 <i<mand 2 <j < 2 f(e;;) =3+ 22 (i —
D+7=—f(e moiy ;)- For each edge label f, the induced vertex label f* is calculated as follows: f(u1) = =2 = —f"(v11),
[ (u2) = =3 = —f*(va1), f*(us) = =1 = —f*(vs1), for 1 <i < mand2 < j < ™E (o) =3+ 221 —1)+j =
Wy mor ). FRV(Pe© KR)) = {1, 42, £33 + mol(i—1)+4)[1 <i<n,2<j<™H} Hence f is an edge

pair sum labeling. The example for the edge pair sum graph labeling of P, ® K3, for n = 3 and m = 3 is shown in Figure
10.

Figure 10. Edge pair sum labeling of P; ® K

Subcase(b). n > 5.
Define f(e"T*l) =2, f(enTH) =1, f(enT*l’l) =-4= _f(e"T*l,l)a f(enTH’l) = -3, f(ell) = _(n+ 2) = f(en1)7 for 1 <i <
223 flei) = —(n+2—2i), for 222 <i<n—1 f(ei) = (—n+2+2i), for 2 <i < 253 fen) = —(n+2i—1), for 1 <4 < 2558

f(e%ﬂ.’l):Q(n—l—z) and for 1 <i<mnand1<j< 22 f(e145) =n+2+4(m )(Z—l)+2j_—f(€i’m2+1+j). For
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each edge label f, the induced vertex label f* is calculated as follows: f*(u1) = —(2n+2) = —f*(un), f*(vi1) = —(n+2),

[un1) = =T=~f*(ung1), [*(ungs) = 3= —f"(vngs,), for 1 <i < 25% f*(urys) = —~(3n +3 —20), for 1 <i < 232

2

fr(ungs ) = (Bn+3-20), for 2 <i < 252 f*(vin) = —(n+2i=1), f* (Va1 ) = ~4 = —f*(vags ), f*(vm) = n+2, for 1 <
i< 858 (o) = 2n—1—0), for 1 < i <nand 1< < 250 [ (uiagy) = nt 2 (m—1)(i—1)+2) = —f (0, mi1 ).
From the above labeling we get f*(V((P, ® K5,)) = {£3,+4, £7,£(2n+2), £2n,+(3n+1),£(3n—1),+£(3n—3), ..., £(2n+
8),£(2n—4),+(2n—6), £(2n—8), ..., =(n+3) HJ{£((n+2)+ (m—1)(i—1)+2j)[1 <i <n,1 < j < ™=} Hence P, ® K,

is an edge pair sum graph. O

Remark 2.8. Let G(p,q) is an edge pair sum graph. Then G © K, is also an edge pair sum graph if n is even. This is

already proved in [5].

References

[1] J.A.Gallian, A dynamic survey of graph labeling, Electronic J.Combin., (2013).
[2] F.Harary, Graph theory, Addison Wesley, Massachusetts, (1972).
[3] R.Ponraj and J.V.X.Parthipan, Pair Sum Labeling of Graphs, The Journal of Indian Academy of Mathematics,
32(2)(2010), 587-595.
[4] K.Manimegalai and K.Thirusangu, Pair Sum Labeling of some Special Graphs, International Journal of Computer
Applications, 69(8)(2013), 34-38.
[5] P.Jeyanthi and T.Saratha Devi, Edge pair sum labeling, Journal of Scientific Research, 5(3)(2013), 457-467.
[6] P.Jeyanthi and T.Saratha Devi, On edge pair sum labeling of graphs, International Journal of Mathematics Trends and
Technology, 7(2)(2014), 106-113.
[7] P.Jeyanthi and T.Saratha Devi, Edge pair sum labeling of spider graph, Journal of Algorithms and Computation,
45(1)(2014), 25-34.
[8] P.Jeyanthi and T.Saratha Devi, Some edge pair sum graph, Journal of Discrete Mathematical Science and Cryptography,
18(5)(2015), 481-493.
[9] P.Jeyanthi and T.Saratha Devi, Gee-Choon Lau, Some results of edge pair sum labeling, Electronic Notes Discrete
Mathematics, 48(2015), 169-173.
[10] P.Jeyanthi and T.Saratha Devi, Gee-Choon Lau, Edge pair sum labeling of WT'(n : k) Tree, Global Journal of Pure and
Applied Mathematics, 11(3)(2015), 1523-1539.
[11] P.Jeyanthi and T.Saratha Devi, Edge pair sum labeling of some cartesian product graphs, Discrete Mathematics, Algo-
rithms and Applications, (to appear).

[12] P.Jeyanthi and T.Saratha Devi, Edge pair sum labeling of some cycle related graphs, (preprint).



	Introduction
	Main results
	References

