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Abstract

Let G be a (p,q) graph. Let f:V(G) - {1,2,...,p} be a function. For each
edge uv, assign the label |f(u) — f(v)]. f is called a difference cordial if f is
a one to one map and |e;(0) — ef(1)| < 1 where e;(1) and e;(0) denote the
number of edges labeled with 1 and not labeled with 1 respectively. A graph
with admits a difference cordial labeling is called a difference cordial graph.
In this paper, we investigate the difference cordial labeling behavior of several
graphs which are obtained from triangular snake and quadrilateral snake.
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Introduction:

Throughout this paper we have considered only simple and undirected graph. Let
G = (V,E) be a (p,q) graph. The cardinality of V is called the order of G and the
cardinality of E is called the size of G. Labeled graphs are used in several areas such
as astronomy, radar and circuit design and database management [1]. The corona of G
with H, G O H is the graph obtained by taking one copy of G and p copies of H and
joining the i™ vertex of G with an edge to every vertex in the i copy of H. The
concept of difference cordial labeling has been introduced by R. Ponraj, S. Sathish



318 R. Ponraj, S. Sathish Narayanan and R. Kala

Narayanan, R. Kala in [3]. In [3, 4, 5] difference cordial labeling behavior of several
graphs like path, cycle, complete graph, complete bipartite graph, bistar, wheel, web,
some snake graphs, crown C,, © K;, comb B, © Ky, B, © C,,,, C,, © Cppy W, © K,
W, © 2K, and some more standard graphs have been investigated. In this paper we
investigate the difference cordial labeling behavior of DT, © K;, DT, © 2K;,
DT, ® K,, DQ,, ® Ky, DQ,, © 2K,, DQ,, © K, where DT, and DQ, are double
triangular snake and double quadrilateral snake respectively. Let x be any real
number. Then |x| stands for the largest integer less than or equal to x and [x] stands
for the smallest integer greater than or equal to x. Terms and definitions not defined
here are used in the sense of Harary [2].

Difference Cordial Labeling

Definition 2.1:

Let G be a (p, q) graph. Let f be a map from V(G) to {1,2, ..., p}. For each edge uv,
assign the label | f(u) — f(v)|. f is called difference cordial labeling if f is1 — 1 and
le(0) — es(1)| < 1 where ef(1) and e(0) denote the number of edges labeled with
1 and not labeled with 1 respectively. A graph with a difference cordial labeling is
called a difference cordial graph.

A double triangular snake DT, consists of two triangular snakes that have a
common path. That is, a double triangular snake is obtained from a path u,,u, ... u,
by joining u; and u;,; to a new vertex v; (1 <i<n-—1) and to a new vertex
w;(1<i<n-1).

Theorem 2.2: DT,, © K, is difference cordial.

Proof: Let V(DT,, O K1) =V(DT,)u{x;l<i<n}u{v,wi:l1<i<n-1}and
E(DT, © K;) =E(DT,) U{ux;:1 <i <nyu{vv;,ww/:1<i<n-—1} Define
FiV(DT, O K,) — {1,2...6n — 4} by

f(u;)=4i—21<i<n

f(x)=4i-31<i<n

flv)=4i—-11<i<n-1

fw)=4il<i<n—1

fw) =4n+2i—-31<i<n-1

fw))=dn+2i—-21<i<n-1

Since e;(1) = 4n — 3 and e;(0) = 4n — 4, DT,, © K, is difference cordial. m
Theorem 2.3: DT,, ® 2K, is difference cordial.

Proof: Let V(DT, © 2K;) =V(DT,) U{x;,yi: 1 <i<n}u{v v/, wiw/":1<i<
n—1} and
E(DTn @ 2K1) - E(DTn) V) {uixi,uiyi: 1<i< n} U {viv{,viv{',wiwi',wiwi": 1<

i <n—1}. Define f:V(DT,, © 2K;) - {1,2...9n — 6} by
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f(u;)=6i—41<i<n
f(x))=6i—-51<i<n
f(y;))=6i—-31<i<n
flv)=6i—-11<i<n-1
fW)=6i-21<i<n-1
fwi)=6il<i<n-1

fw)=6n+3i—41<i< n;2
fw)=6n+3i—51<i< n;2
fw)=6n+3i—31<i< ";2
f(wi)=6n+3n;2 +3i—51£is-n-2|-2-
f(wl'n;zj+i>=6n+3_n;2_+3i—41SiS-n;-z-
f(wlly'l;zj+i>=6n+3_n;2_+3i—31SiS-n-2|-2-

The following table (i) proves that f is a difference cordial labeling of DT,, ©
2K;.

Table (i)

Values of n er(0) er(1)
n=0(mod2) | 1In—10| 11n—-8

2 2
n=1(mod2) | 11n—9 | 11n—-9
2 2

Theorem 2.4: DT,, © K, is difference cordial.

Proof: Let V(DT, © K,) =V(DT,) U{x;,yi:1 <i<n}u{v) v/ w/,w/:1<i<
n—1} and
E(DT, O K;) =
E(DT,) U {wix;, wiyy, xy; 1 < i < nyu{vw), viv! , ww],wiw/": 1 <i<n-1}
Define f:V(DT, ® K,) - {1,2...9n — 6} by
f(u)=6i—31<i<n-1
f(x)=6i—-41<i<n-1
f(y)=6i—-51<i<n-1
fv)=6i-21<i<n-1
foh)=6il<i<n-—1
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fFW)=6i-11<i<n-1

fw)=6n+3i—-51<i<n-1
fw/))=6n+3i—-41<i<n-1
fw/)=6n+3i—-31<i<n-1

f(u,) =6n-5, f(x,) =6n-—4 and f(y,) =6n—3. Since e;(1) =7n—-5
and e;(0) = 7n — 6, f is a difference cordial labeling of DT,, © K. u

A double quadrilateral snake DQ,, consists of two triangular snakes that have a
common path. Let V(DQ,) ={u;:1<i<n}u{v,w,x;,y;:1<i<n-1} and
E(DQy) = {uiir, viwy, XY, Willjpq, Yitlipq : L < i <n— 1},

Theorem 2.5: DQ,, © K, is difference cordial.

Proof: Let V(DQ,, © K;) =V(DQ,) u{ui:l<i<n}u{v),w)xiy:l1<i<n-—

1} and E(DQ, © K1) = E(DQ,) V{uuj:1l <i < n}u{vv,, wyw/, x;x{,y;yi:1 <

i <n-— 1} Defineamap f:V(DQ, ® K;) - {1,2...10n — 8} by
f(u;)=4n+2i—-51<i<n
fu)=4n+2i—-41<i<n
flv)=4i—21<i<n—-1
fW)=4i-31<i<n-1
fw)=4i-11<i<n-1
fw))=4il<i<n-1
f(x)=6n+4i—-71<i<n-1
f(xj)=6n+4i—-61<i<n-1
f(y)=6n+4i-51<i<n-1
fj)=6n+4i—-41<i<n-1

Since e;(1) = 6n—5 and e;(0) = 6n — 6, f is a difference cordial labeling of
DQ, ©K; [ ]

Theorem 2.6: DQ,, © 2K, is difference cordial.

Proof: Let V(DQ, © 2K;) =V(DQ,) u{v], v, wi,w{' x|, x{",y{,y/""1<i<n-—
1}ufuf,ui':1 <i<n},
E(DQ, © 2K;) = E(DQy) U {v v}, viv}' , wyw{, wyw{' x;x{, x;x{", y;yi' "1 <i<n-—
1} U {wuf, uiui: 1 < i < n}. Define a map f:V(DQ, © 2K;) —»{1,2,..15n — 12}
by
f(u;) =9 —-71<i<n
f(u)) =9i—-81<i<n
fw/)=9—-61<i<n
flv)=9i—41<i<n-1
fW)=9i-51<i<n-1
f)=9i-31<i<n—1
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fw;))=9i—-11<i<n-1
fw))=9i—-21<i<n-1
fw/)=9%i1l<i<n-1

f(xi)=9n+6i—101SiSEJ

f(x{)=9n+6i—111SiSEJ

Fay=on+6i-91<i<|f
f(xl%JH.)=9n+6[%]+6i—111£iS[34—71]—1
f(x[zjﬂ,)=9n+6EJ+6i—10lSiS[%n]—l

f(x[éj+i)=9n+6[ﬂ+6i—91SiS[%n]—l

fod=on+6i-71<i<|[=t| if n=01(modd)1<i<[= if n=
2,3 (mod 4). f(y)) =9n+6i-81<i<|=ifn=01(mod4)1<ix<|=*
if n=23(mod4). f(y)=9n+6i—61<i<|=*|if n=01(mod4)1<
i <[] ifn =23 (mod4).

Case (i) :n = 0,1 (mod 4).
f<ylnT_4J+i) =on+6[Y+6i-81<i< [ f<yl'n__4j+i) =on+6|"%| +

. . 3n 17 _ n—4 . . 3n
6i—71<i< [T] f(ylnT_z;JH.)—9n+6[TJ+61—61SlS [T]
Case (ii) : n = 2,3 (mod 4).
f<y[nT_4]+i) =on+6[Y+6i-81<i<|Z f<y['n__4]+i) =on+6["%] +

. . 3n 17 _ n—4 . . 3n
6i—71<i< [TJ f(y[nT_z;]H.)—9n+6[T]+61—61SlS [TJ

The following table (ii) proves that f is a difference cordial labeling of DQ,, ©
2K1.
Table (ii)

Values of n er(0) er(1)
n=0(mod2) | 17/n—16 | 17n—14

2 2
n=1(mod2) | 17n—15| 17n—- 15
2 2
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Theorem 2.7: DQ,, © K, is difference cordial.

Proof: Let V(DQ, ©K,) =V(DQ,) u{v;, v, wi,w/" x{,x{",y{,y/'"1<i<n-—
BBu{ujuf:1<i<n} and EDQ, O K,) U{wuj,wu' uju/:1<i<n}u
(v, v vy wiwi, wow]" wiwi’ xoxg, xix(' xixi' vyl vivi yiyitl<i<n—
1}. Defineamap f:V(DQ,, ©® K,) - {1,2...15n — 12} by
f(;)=6n+3i—81<i<n
fu)=6n+3i—-71<i<n
fw/)=6n+3i—-61<i<n
fv)=6i-31<i<n—1
fFW)=6i—-41<i<n-1
fW)=6i—-51<i<n-—1
fw)=6i—-21<i<n-1
fw))=6il1<i<n-1
fw/)=6i—11<i<n-1
fx)=9n+6i—111<i<n-1
f(x))=9n+6i—101<i<n-1
f(x')=9n+6i—-91<i<n-1
f)=9m+6i—-81l<i<n-1
f)=9m+6i—-71<i<n-1
fy/)=9n+6i—-61<i<n-1

Since e(1) =11n—-9 and e;(0) =11n-10, DQ, O K, is a difference
cordial -
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