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1.Introduction
In 1987, Cahit introduced the concept of cordidelang [1]. In [7] Ponraj, Shatish
Narayanan and Kala introduced the notions of difiee cordial labeling for finite,
undirected and simple graph. Let G = (V, E) b@,aq) graph, and f be a map from V
(G)to {1, 2, ..., p} for each edge uv assign thied

- 1,[f(w) — f(v)| =1

0,|f(w) — f(v)| #1

f is called a difference cordial labeling if fame to one map and; @) — ¢ (1)|< 1
where ¢1) denotes the number of edges labeled with ‘lilevl(0) denotes the number
of edges not labeled with ‘1'. A graph which adn@tdifference cordial labeling is called
a difference cordial graph. Ponraj et al. shohat every graph is a sub graph of a
difference cordial graph and any-rregular graph with B 4 is not difference cordial
graph, every path and cycle are difference cogtimbhs, the star graph Kis difference
cordial if and only if < 5, the graph Kis difference cordial only when <04 while the
bipartite graph I5, is not difference cordial if @ 4 and n> 4, the bistar B, is not
difference cordial when m +x9 but the wheel \} the fan F, the gear G the heim H
and all webs are difference cordial graphs fornall]. The authors investigated the
difference cordial labeling behavior of GP,, G ©mK; (m = 1, 2, 3) where G is either
unicyclic or a tree and & G, are some more standard graphs. Some graphs abtaine
from triangular snake and quadrilateral snake wakestigated with respect to the
difference cordial labeling behavior. Also the baba of subdivision of some snake
graphs is investigated in [8]., [9] Shiama defimedew labeling called Pell labeling. Let
G be a graph with vertex set V and edge set E ahd be function from V to
{0,1,2,........ p-1}. Define f: E- N such that for any u@E, f (uv) =f(u)+2f(v).
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In [2], Dunbar and Haynes introduced the concepthef Inflation or Inflated
graph G of a graph G without isolated vertices it is ob&al as follows: each vertexof
degree d(} of G is replaced by a clique; X K, and each edgexxof G is replaced by
an edge uv in such a way tha> ,veX;, and two different edges of G are replaced by
non adjacent edges of.G

2. Preliminaries
Definition 2.1. The triangular snake,Ts obtained from the path, By replacing each
edge of the path by a 3-cyclg.C

Definition 2.2. An alternate triangular snake AfjTis obtained from a pathuws . . . 4 by
joining y and ., (alternatively) to new vertex.vThat is every alternate edge of a path is
replaced by €

3. Main results
In this section, we provide a procedure for obtainiifference cordial labeling and pell
labeling for inflated triangular snake graph arnéralate triangular snake graph.

Algorithm 3.1
Input (triangular snake graph)
Procedure (Structure of Inflation of triangular lsagraph)
V <—{V 1,V2,..... ,Ven.g}
E(_{elleZJ """ 1Q.On-ll}
fori= 1to 2n-3
Vs §;
end for
for i= 1 to 2n-2
Von-2+iVan-4+i€= €7n-23+i
end for
fori=1ton-1
Van-5+2iVan-4+2€— €on-13+i;
end for
fori=1ton-2
¥i Von-2+2i€~ ©nisie Vair1 Van-142€ €nssiz
V2i Von+2i-1€~ €n+5i-5 V2ir1 Von+2i-2¢~ ©nisia; Von+2i-2Van+2i-1~ €n+si2 ;5
end for
\iVon1<= ©&n-2 Von-Nan-a¢ €,
end procedure
Output (Inflation of triangular snake graph)

Algorithm 3.2:
Input (Inflation of triangular snake graph)
Procedure (difference cordial labeling for Inflatiof triangular snake graph)
V(—{V 1,V2y .. 1V6n—6}
E—{en.,......80n14
f(v1) <1; f(Van1) <4n-4; f(vn2) <4n-6; f(Vang) <4n-5;
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fori=1to n-2;
f(s) <4i-2; f(Voie1) <4i+1; f(Vanszig) <4i-1; f(Vaneaid) <4i;
end for
fori=1to n-1;
f(w) «4i-2; f(Voir1) <4i+1; f(Vang+2) «<4n-4+2i-1;
f(Van-a+2i-) <4Nn-4+2i;
end for
end procedure
Output (Labeled Inflation of triangular snake graph

Theorem 3.3. The Inflation of triangular snake I (T,) is difference cordial.
Proof: Let T, be a triangular snake graph, the Inflation ofrtgilar snake graph has 6n-6
vertices and 10n-14 edges. To label the verticenel a map f : V— {0,1} using
algorithm 3.2. The number of vertices labeled byand ‘0’ is 3n-3. Hence the number
of vertices labeled by ‘1’ and ‘0’ are differ bynadst 1.
The 10n-14 edges are labeled by defining a indutal f : E— {0,1}such

(Lif fW) = f)

that f (uv) {0; i F % f)

. The edge labels are as follows:

1. fori=1ton-1, f(V4n-4+2i-lV4n-4+ZD=1;

2. fori=1ton-2, *f (V2iVan-142) = (Vaie1 Vanae2id) =0;
(Van-1+2i-1V2n-142)=1;

3. fori= 1t02n-2, f(VonosiVansia)=0;

4. fori=1to 2n-4, f(Vi1Von1:)=1;

5. fori=1to 2n-3, f(ViVi1)= { %)ll _ 3((::33 22))

6. f (Van2Vand=1; f (V1 V21)=0;

Now, the number of edges labeled ‘0’ and ‘1'Sis-7. Thus the number of edges
labeled ‘0’ and the number of edges labeled ‘1&tiffy atmost 1.
Hence Inflation of triangular snake graplaidifference cordial graph.

Algorithm 3.4
Input (Inflation of triangular snake graph)
Procedure (pell labeling for Inflation of trianguknake graph)
V (—{V 1,V2,enn. 1V6n—6}
E—{evne,.....00m14
f(¥n-1) <2; f(Vana) <1; f(Vana) <6N-7; f(Vong) <6N-8;

fori=1to 2n-2;
f(v) «3i-3;
end for
fori= 1 to 2n-4;
1:(V2n+i-1) <_3|+21 f(v4n+i-3) <—3|+1,
end for

end procedure
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Output (Labeled Inflation of triangular snake graph

Theorem 3.5. The inflation of triangular snake I(T,) is a pell graph.
Proof: Let T, be a triangular snake graph, from the algorithm tBangular snake
graph become a Inflation of triangular snake antiais 6n-6 vertices and 10n-14
edges. To label the vertices, using algorithm @dine a map f: \> {0,1,2,..,p-1}.

In order to get the labels for all 10n-14 edgeding a induced map Tf
E—{N} such that for any ugE, f(uv)=f(u)+2f(v), Thus the edge labels are as
follows:

1. fori=1ton-1, f(VZi_1V2i)218i—12; f*(V4n.4+2i.1V4n.4+2D=18i'9;

2. fori=1ton-2,
f(Vai1 V2)=18i-6; (v \fzn-2+2D =18i-5; (V2 Van-142) =18i+1;
t(V2i+1 Vona+2) =18i+4; f (Von242iVon-142)=18i+3;
f( Van-242i Vair1) = 18i-1;

for i= 1 to 2n-2, f (VansizVonsi-) =9i+5;

f :(VZn—1V4n—3):4;*f *(V2n—2V4n—4)=18n'23; f*( Ven-8Van-2)=18Nn-22;

f (VanaVv1)=2; f ( VensVene=18n-27;

arw

The resultant edge labels are distinct.
Hence inflation of triangular snake graph is a gediph.

Algorithm 3.6:
Input (Alternate triangular snake graph)
Procedure (Structure of Inflation of alternatengalar snake 1(A(7))
V <—{V 1L,V ... ,V4n.4}
E—{evne,..... 1Q11n-10)2
fori= 1 to 2n-3;
Vi 6;
end for
fori=1to n-2;
biVon-1+i €= €n+2i-3 V2ir1 Von-1+— Sne2i-as
end for
fori=1ton;
Von+i-2Van+i-2¢~ €an+ics
end for
for i= 1 toZ;

Vsn+2i-3Van+2i-2<~ Gniis
end for
\bn-2V3n-2< €uns ;
end procedure
Output (Inflation of Alternate triangular snake jnd.

Algorithm 3.7
Input (Inflation of alternate triangular snake drdfA(T,),even n)
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Procedure (difference cordial labeling for Inflatiof Alternate triangular snake
graph)

Vv <—{V 1L,V .. ,V4n.4}
E<—{el,ez, ..... ,e(lln.lo)/é
f(vy) «2; f(vo) «6; f(vs) «7; f(Vono) «4Nn-2; f(\on.)) «1; f(Van) <5;
f(Vano) «<4n-3;f(\sn.1) «4; f(Van) «3;
fori=1 tonz;z;
f(\a) «=8i; f(Vair1) «=8i+1; f(V 2n42i.1) «—8i+2; f(Vanszia) «=8i-4; f(Vaniz) «8i+3;
end for
fori=1 tonT_‘L;
8i 4+ 6,i = 1(mod 2)
8i+7,i=0(mod?2)’
(v D<—{ 8i+7,i =1(mod 2).
2271 8i + 6,i = 0(mod 2)’
end for
end procedure
Output (Labeled Inflation of Alternate triangularage graph)

f(1o2) —Bi+5; f(viodbe— |

Theorem 3.8. For even n, the inflation of alternate triangular snake [1(A(T,)) is
difference cordial.
Proof: Let A(T, be a alternate triangular snake graph, the lofiabf alternate
triangular snake has 4n-4 vertices and (11n-1€J{es. To label the vertices, define
amap f: V- {0,1} using algorithm 3.7. Thus the number oftiees labeled by ‘1’
and ‘0’ is 2n-2. Hence the number of vertices labeled by ‘1’ a@dadre differ by
atmost 1.

In order to get the labels for all (11n-10)/2 edgdsfine the induced map

f : E— {0,1} such that Tuv) :{1; YW =5

. . Thus the edge labels are as
0; if f(w)# f(v) J
follows;

1. fori=1to n-3,
_(1,i=1,2,3(mod 4).
?(V2i+2v2i+3)_{ 0,l = O(mod 4) ’
R _(0,i=123(mod4) .- \ 1.
f (V2i+2V2n+i) _{ 1’1 = O(mod 4) ’ f (V2|+3V2n+|) _1’
2. fori=1ton-2,
( 1,i=1(mod4) .
fvanvard= { 0,i = 0,2,3(mod 4)’
fori=1ton, f(Van2+iVano)=0;
fori=1 tog, f" (Vans2i3Vans2i)=1;
5. f:(V]_Vg): f:(v3v2n)=0i )
f(vava)= T (VaVar)=f (Van-aVan2=f (V1Von9)=1;

P w
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Now, the number of edges labeled ‘1&5:_—8 and the number of edges labeled ‘0’

is 11"4—_12. Thus the number of edges labeled ‘0’ and the rurobedges labeled

‘1'differ by atmost 1.

Hence inflation of alternate triangular snake gripd difference cordial graph.

Algorithm 3.9:
Input (Inflation of alternate triangular snake drap
Procedure (pell labeling for Inflation of alternatiengular snake graph)
V (—{V 1,V2,enn. ,V4n_4}
E«—{ene,......Quin10)2}
f(vy) «0; f(Vono) «<4n-5; f(\on.1) <1;
f(Van-2) «=4n-4; f(\an.1) < 2; f(Van2) <4n-3;
fori=1to n-2;
f(va) «4i-1; f(vairq) «4i+1;
f(VZn-1+D —4i; f(V3n-1+D —4i+2;
end for
end procedure
Output (Labeled Inflation of alternate triangulaake graph)

Theorem 3.10: The Inflation of alternate triangular snake |(A(T,)) isa Pdl graph.
Proof: Let A(T, )is an alternate triangular snake graph, from dlgorithm 3.6
alternate triangular snake graph become a Inflaifcalternate triangular snake and it
has 4n-4 vertices and (11n-10)/2 edges. To lakelvértices, using algorithm 3.9,
defineamap f:\ {0,1,2,........ p-1}.
In order to get the labels for all (11n-10)/2 edgifine a induced map :
E—{N}such that for any ueE, f (uv)=f(u)+2f(v), The edge labels are as follows:
f (V1 V2)=6; f" (V1 V2n)=2; f (Van1Van-)=5; f (V3 V3n.)=10;
T(VZn_3V2n_2):12n'17; f(VZn_2V3n_2)=12n'13;
f " (Van2Van2)=12n-10; f (Van:sVan)=12n-12;
1. for i= 1 to n-2,
(V2 Vaies) =12i+1; (Vo Vaino)=12i+7; (Vo Von1a) = 12i-1;
?(VZn-1+iV2i+l)=12i+2; f*( Von-1+i V3n-1+i) = 12|+4,
2. fori=1 tOnT_Z, f(V3n+2iV3n+2i.])=24i+10;
Now, the edge labels are distinct.
Hence Inflation of alternate triangular snake gresod pell graph.

4. lllustration
We now give the difference cordial labeling forlatéd triangular snake I€Yin fig 4.1
and Pell labeling for the alternate triangular sngiaph I(A(%)) in fig 4.2.
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le 0 W6 18 0 2 1 5 o=
2 . 3 ] 17 3 11 10
< 1 13 4 1 6
0 1 4 14
19
23 8 28
6 25 »10
5 9 26
0 l 3] . 34
37 12 40 ha
10 | 11 421 13 43 38
1 1 A7
10>< 9 s 3 5 16 52 g
3 T 1% 50 {
1 5 1 - 60
144 1 [k 593 L 59 20 62 |5
Figure4.l: Figure 4.2:

4. Conclusion
In this paper, we proved that the Inflated triamgidnake graph and inflated alternate
triangular snake Graph admits difference cordiatling and pell labeling .
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