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Abstract. Let Qg be a quaternion group. Let G = (V,E) be a graph. Let f : V(G) — Qg. For each edge xy assign
the label 0 when |o(f(x)) —o(f(y))| =0 and 1 otherwise. The function f is called Qg cordial difference labeling
of Gif [vy(x) —vs(y)| < 1and |ef(0) —es(1)| < 1, where v¢(x),vs(y) denote the total number of vertices labeled
with x,y in Qg and e;(0),e(1) denote the total number of edges labeled with 0,1 respectively. A graph G which
admits a group Qg difference cordial labeling is called Qg difference cordial graph. In this paper, we prove the
existence of this labeling to the graphs viz., path, ladder related graphs and snake related graphs.
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1. INTRODUCTION

The concept of graph labeling was introduced by Rosa [4] in 1967. The cordial labeling

of graph was introduced by Cahit [2]. For standard terminology and notation related to graph
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theory we follow Balakrishnan and Ranganathan [1]. Lourdusamy et. al., introduced the con-
cept of S3 remainder cordial labeling [3]. In this paper, we discussed the concept of group Qg

difference cordial labeling.

2. MAIN RESULTS

Definition 2.1. Consider the quaternion group Qg. Let the elements of Qg be +1,+i,+j, k.
Now o(1) = 1,0(—1) =2,0(%i) = o(£)) = o(+k) = 4.

Definition 2.2. Let G = (V,E) be a graph. Let f :V(G) — Qg. For each edge xy assign the
label 0 when |o(f(x)) —o(f(y))| = 0 and 1 otherwise. The function f is called Qg difference
cordial lebeling of G if [ve(x) —vs(y)| < 1 and |ef(0) —er(1)| < 1, where vy(x),vs(y) denote
the total number of vertices labeled with x,y in Qg and e¢(0),er(1) denote the total number
of edges labeled with 0,1 respectively. A graph G which admits a group Qg difference cordial
labeling is called Qg difference cordial graph.

Theorem 2.3. The path P, is group Qg- difference cordial graph.

Proof. Letvy,vy,v3,...,v, be the vertices of P,.
Y rY r o -0 -0 -0 - @ F 7Y
U1 Vo U3 Vg Un—2 Un—1 Un

Let the vertex label f : V(B,) — Qg be defined as follows: for n =8s and s > 1,

i B=8s—17
—i, B=8s—6
I, B=8s-5
o= P
—j, B=8s—3
k, B=8s—2
-1, Bp=28s—1

—k, B =28s
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Now we see that |[v;(x) —vy(y)| < 1. This implies that

0, ifnisodd
e (0) —ep(1)] =
1, ifniseven

Hence the path P, is group Qg- difference cordial graph. 0J
Theorem 2.4. Let G be the comb graph P, ® K. Then G is group Qg-difference cordial graph.

Proof. Let the vertex set be V(G) = {vﬁ/l <y<n, B=1,2}. Let the edge set be E(G) =
{v?l,v%,/l <y< n}U{v},v;,H/l <y<n—1}. Define f:V(G) — Qg as follows.

I, y=1(mod4)

—i, Y=2(mod4)
flvy) =

—Jj, Y=3(mod4)

—k, v=0 (mod 4)

and

i Y=1 (mod 4)

Jj,  Y=2(mod4)
flvg) =

k, y=3(mod4)

—1, y=0(mod4)

Clearly we see that |[v;(x) —v,(y)| < 1.Lets = [gw Then

(

n, s is odd
er(1) =4

Kn—l, s is even

and

(

n—1, sisodd
er(0) =

n, s is even

\

It is obvious that |es(0) —ey(1)| < 1. Therefore comb P, ® K] is group Qg-difference cordial
graph. U
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Theorem 2.5. Let G be the ladder graph L,,. Then G is group Qg-difference cordial graph.

Proof. Let V(L,) = {vi, v}, vé,. b v v v3, .v2Yand E(L,) = {v%,v%,/l <y<n}U

{vy ri1Vy y+1/1 <y<n-—1}.
1 1 1 1 1
Uy CP) U3 Uy Up—2 Un—1 Uy,
[ . 3 . 2 ® 6 o © L 2 . J
[ L 4 L 4 ® 6 o o o L 4 ®
2 2 2 2 2 2
U1 V3 U3 Uy Un—2 Un—1 Un

Define a map f : V(L,) — Qs as follows: forn =4s,s > 1,

;

I, y=1,5,9,...,4s—3,
—i, v=2,6,10,...,45—2,
flvy) =
—j, y=3,7,11,..., 45 — 1,
k, y=4,8,12,... 4s.
and
(
i, y=1,5,9,...,45 -3,
Jj, v=2,6,10,...,45 -2,
flvy) =
-1, y=3,7,11,...,4s — 1,
—k, y=4,8,12,...,4s.
\

We can verify that |v(x) —vy(y)| < 1. This implies that

p

2 —1+n, ifnisodd
5(0) = 5]
\(g—l)—i—n, if n is even
and )
L%J +n, if n is odd
er(l)=
i (ﬂ—l)-i-n if n is even
2 9
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Thus the ladder L, is group Qg-difference cordial graph. U

Theorem 2.6. Let G be the slanting ladder graph SL,. Then G is group Qg-difference cordial
graph.

Proof. LetV(SL,) = {v[;/l <y<n,B=1,2}and E(SL,) = {v%,v1 v%,v72,+1,v71,v$,+1/1 <y<

P
n—1}.

1 1 1 1 1 1 1
O V3 V3 Vy vn— vn— v
® © 0 o ®
° e & o o
2 2 2 2 2 2
U1 V3 U3 Vg Un—2 Un—1 Un

Define f:V(SLy) = Qs by f(vi;—3) =i f(vasp) = 1. (i) = =i f(vg) = =1, f (v ) =
3 fv3 ) =—j, f(vi,_|) =k, f(vi) = —k. Itis obvious that [vs(x) —vs(y)| < 1. Itis observed

as
|4] =1+n, ifnisodd
er(0) =
(3)—1+n, ifniseven
and
|4] —1+4n, ifnisodd
er(l) =
(%) —2+n, ifniseven
Hence the slanting ladder SL,, is group Qg- difference cordial graph. 0

Theorem 2.7. Let G be the triangular ladder graph TL,. Then G is group Qg-difference cordial
graph.



3004 A. LOURDUSAMY, E. VERONISHA

Proof. LetV(TL,) = {v,l;/l <y<n,B=12}and E(TL,) = {vjl,vjl,H,vjl,v’Z,H,v%v%,H/l <y<
n—1} U{v)l,v%,/l <y < n}. Define a function f : V(TL,) — Qs as follows.

and

y=1 (mod 4)
Y =2 (mod 4)
Y =3 (mod 4)

Y=0 (mod 4)

y=1 (mod 4)
Y =2 (mod 4)
Y =3 (mod 4)

Y=0 (mod 4)

Clearly, |v¢(x) —vy(y)| < 1. This implies that e;(0) = 2n —2 and es(1) = 2n — 1. Therefore

triangular ladder TL,, is group Qg-difference cordial graph. 0
Theorem 2.8. Let G be the braid graph B,,. Then G is group Qg-difference cordial graph.

Proof. Let V(B,) = {vg/l <y<n,B=12}and E(B,) = {v;,v;,H,v)Z,v%,H, v;,vjz,H,/l <y<
n—1} U{v%,v;,+2/l <y<n-2}. Define amap f:V(B,) — Qs as follows.

and

y=1 (mod 4)
Y =2 (mod 4)
Y =3 (mod 4)

Y=0 (mod 4)

y=1 (mod 4)
Y =2 (mod 4)
Y =3 (mod 4)

Y=0 (mod 4)
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It follows that |v¢(x) —v(y)| < 1. This implies that e(0) = 2n —3 and e;(1) = 2n — 2. Hence
braid graph B, is group Qg-difference cordial graph. U

Theorem 2.9. Let G be the open triangular ladder graph OTL,,. Then G is group Qg-difference
cordial graph.

Proof. LetV(OTL,) = {vg/l <y<n, B=1,2}. Let E(OTL,) = {v%,v}l,H,v%,v%,H, vjl,vjz,ﬂ/l <

y<n—1}U {v%,v%,/Z <y<n-1}. Define f: V(OTL,) — Qs as follows.

I, v=1(mod4)

i Y =2 (mod 4)
flvy) =

—1, y=3(mod 4)

—i, v=0(mod4)

and

Jjy Y=1(mod4)

—Jj, Y=2 (mod4)
fvy) =

k, y=3(mod4)

—k, yY=0 (mod 4)

Clearly, |vs(x) —vr(y)| < 1.Itis observed as

2n—2, ifnisodd
er(0) =
2n—3, ifniseven

and

2n—3, ifnisodd
er(l) =
2n—2, ifniseven

It can be easily verified that the open triangular ladder OT'L,, is group Qg-difference cordial

graph. U

Theorem 2.10. Let G be the open diagonal ladder graph ODTL,. Then G is group Qg-

difference cordial graph.
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Proof. LetV(ODTL,) = {vg/l <y<n, B=1,2}. Let E(ODTL,) = {v%,v}l,H,v)z,v%,H,v)l,v%,H,

v2/1<y<n—1}U {v /2 <y < n}. Define function f: V(ODTL,) — Qg as follows.

?’+1 Y
I, y=1(mod4)
i Y =2 (mod 4)
flvy) =
—1, y=3(mod4)
—i, Y=0(mod 4)
and )
J,  Y=1(mod4)
—Jj, Y=2 (mod4)
fvy) =
k, y=3(mod4)
—k, y=0 (mod 4)

\

It is easy to show that [v(x) —vy(y)| < 1. This implies that

0/ (0) = 505]. if n is odd
\5 L%J —3, ifniseven
and
es(1) = 5031, ifnisodd
|5 |5] =3, ifniseven
Hence the open diagonal ladder ODTL,, is group Qg-difference cordial graph. 0

Theorem 2.11. Let G be the alternate double triangular snake graph DA(TS,). Then G is

group Qg-difference cordial graph.

Proof. Let the vertex set be V(DA(TS,)) = {vy /1 <vy<n, B=1,2,3}. Let the edge set

be E(DA(TS,)) = {vy 7+1/1 <y<n—1}U {vjz,v]y 3,, /1 <y <n}. Define a function
FREME

f:V(DA(TS,)) — Qs as follows:

Forn=4sand s > 1,

i Y is odd

—i, Yiseven
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(

J, Y=4s-3,
—Jj, Y=4s-2,
Fvy) =
1, Yy=4s—1,
—k, y=4s.
\
and
—1, 7yisodd
f(vy) =
k, Y is even

It can be easily verified that [v¢(x) —v¢(y)| < 1. Therefore

1l w3, if nis odd
er(0) = 5] n
n+2((ﬂ—l), if nis even
and
1|3, if 1 is odd
es(1) = 5] ifniso

(Lﬂd X 2) +n, ifniseven

Thus the alternate double triangular snake DA(T'S,) is group Qg-difference cordial graph. [

Theorem 2.12. Let G be the alternate quadrilateral snake graph A(QS,). Then G is group Qg-

difference cordial graph.

Proof. Let V(A(QSy)) = {vi, v, v},,...,v}l, vi, v, v%,...,v%} be the vertex set. Let the
edge set be E(A(QS,)) = {vjl,vjz,/l <vy<n} U{vjz,vf,ﬂ,/l <y<n-1}U {v%,vjl,ﬂ/l <y<
n—1and yis odd}.
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Define a map f: V(A(QS,)) — Qs as follows.

i Y=1 (mod 4)

—i, Y=2(mod4)
flvy) =

—Jj, Y=3(mod4)

—k, y=0 (mod 4)

and

I, v=1(mod4)

J,  Y=2(mod4)
fvy) =

k, y=3(mod4)

—1, y=0 (mod 4)

and
(n+]2]) =1 ifnisodd
(n—f—“—ﬂ)—l, if nis even

Hence the alternate quadrilateral snake graph A(QS) is group Qg-difference cordial graph. [J
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