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Abstract. In this article, we introduce the special labeling for the Duplicate Graph of behavior thespecial graph of
Circular Polygon Graph.DG( CPGy ) k = 2,0n signed product, Bi conditional cordial and Sum divisor cordial
labeling are admits.

INTRODUCTION

We need to the currently developing the computer science and engineering. It is required to develop efficient
algorithm for solving a challenging problems in science, engineering and technology. Graph theorymeans
studiesthevertices and edges. Its role of application to some area in communication, engineering, electrical
engineering, civil engineering, operation research, management science, applied physic and mathematics. Rosa
introduced the concept of graph labeling in 1967[1].Graph labeling is an assignment of integers to the nodes and
lines or both conditions. Graph labeling serve as useful models in a broad range of application such as logical
design, circuit design, coding theory, network analysis, computer graphics, complier design, formal languages and
topological network etc.BaskarBabujeewas introduced the notion of ‘on signed labeling” [3] and he proved path
graph, cycle graphs, star K;,, BistarB,, etc. Somasundaram and Ponraj have introduced the notion of mean
labeling of graphs and they have proved existence thetriangular snakes,wheel and quadrilateral snakes graph etc.
Murali, Thirusangu and Madurameenakshihave introduced the Bi-conditional cordial labeling and they have proved
existence of flower and coronagraphs [4].Lourdusamy and Patrick have introduced the concept of sum divisor
cordial labeling [5]. They have proved existence the path, comb, star, and square graph etc. Nandagopal, Maheswari
and Vijayakumarhave proved existence thesum and difference cordial, on signed, sum divisor cordial and sum
difference cordial labeling for the duplicate graph of quadrilateral snake graph [6]. Nandagopal and Maheswari
have proved the existence of cordial, product cordial and sum divisor of 3-equitable cordial labeling for the
duplicate graph of double quadrilateral flow graph[7] and bi conditional cordial labeling for the duplicate graph of
quadrilateral snake, double quadrilateral, and triangular ladder graph([8].
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PRELIMINARIES

In this chapter, we give the basic definitions relevant to this paper. Let G(N,L) be a finite, simple and undirected
graph with N Nodes and L Lines.Let G(N, L) be a simple graph, A duplicate graph of G is DG = (N, L;), where the
nodes set N; = NUN and NN N = {@} and g:N - N’ is bijective (forn € N, we writeg(n) = n" Convenience)

and the lines set L,of DG is defined as the line ab is in L if and only if both ab'and a'b are lines in L,[2].

Definitions

I Circular Polygon Graph: A Graph G(V, E) is a circle polygon graph is an intersection graph of a set
of convex polygons all of whose vertices lie on a common circle.Its denoted CP;, k > 1 Clearly it has

5k + 1 nodes and 8k lines. The duplicate graph of circular polygon graphDG (CPGy) is obtained from
the chords graph by joining v;tov;,sandv;,,andv;,, respectively.Clearly, it has 10k + Znodes and

16k lines. Where p is a number of chords(For Convenience 2p = k copies)

I1. On Signed product Labeling:  Afunction g: N(G) — {1, —1} with induced lines labeling of graph
g :L(G) > {1,—1} defined by g*(uv)=fW).f(v) and |L,(-1)—Ly,(1)| <1, [N,(-1) -
N,(D| < 1.

1. Bi-Conditional Cordial Labeling:A function g: N(G) — {0,1} with induced lines labeling of graph

g% :L(G) — {0,1} defined by g*(uv) = {1: if 9(w) = g(v) for every uv € L(G), and |Lg(()) -

0: if g(w) # g(v)
L,(D)| < 1,|N,(0) =N, (D] < 1.

Iv. Sum Divisor Cordial Labeling: A function g: N — {1,2,3........|G(N)|} with induced lines

. . . _(Lif 2/gw) + g(v)
labeling of graph g*:L(G) — {0, 1} defined by g*(uv) { o: otherwise further
L,(0)| <1.

MAIN RESULTS
Algorithm 1:

Structure the duplicate graph of circular polygon graph DG( CPGy ), k = 2.

LetV = {ny, ny Ny, o oo Ma g, N, M) e oo Mg JE = {1, oy Uy o L 1, B, 1 e L )
If1<m<k

B(M10m-oN10m-8) = Ligm-15 D(M10m-0M10m=7) = lLism—14 Q)(n10m—9,ni0m—4) = Liem-13
(N1om-sNiom-6) = Liem-12/ ®(n10m—8ni0m—s) - l16m—11®(n10m—7ni0m—5) = lLigm-10
D(M1om-sN10m—4) = Liem—9.8(M1om-sN10m—4) = lism-8.BMiom-sM10m-3) = ligm-7.
Q(nIOm—él,niOm—Z) = Liem-6.9(M1om-aM10m+1) = liem-5.9Mom-3M10m-1) = liem-a.

D(M1om-2M10m-1) = liem-3.9M1om—2M10m) = ligm-2.9(M1om—-1M10m+1) = ligm-1.
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D(MomMiom+1) = liem. D(M'1om-oN10m—6) = U't6m-15 D(M'10m—-oM10m—-7) = U't6m—-14- ¢(n'10m—9,n10m—4) -
Ui6m-13

(n'1om-8M10m—6) = '1em-12/ B(N1om-gN10m—35) = U'tem-11- D(M'10m-7M10m—5) = U'16m-10,
D(n'10m-sM10m=-4) = U'igm—0.D(M 1om—sM10m-1) = l'iem—8.9(M 10m-s4M10m-3) = U'tem—7.
Q(n'lom—zt,nwm—z) = Uigm—6.9(M"1om—sM1om+1) = U'16m—-5.9(M"10m-3M10m-1) = U'tem-a.
B(n'1om—2M10m-1) = U'1em-3.9(Mom-2M10m) = Uigm—2.0(M'10m-1M10m+1) = U'tem-1.

DM omMiom+1) = Uiem.

IMustration:
M'y M% N5 Ny N N5 M3 N Ny Ny Ny
M, M, Mz M, 5 : h 9
Va L] -
" — .'{ _l\%“
N A" /
*—e o—8
N M H; Ny
CPG,
DGi CPGy)
FIGURE 1: DG(CPGy), k=2
On signed product labeling for Let
V- {nl,nzyn& v e Mg geg 1 My, Mg, Mgy e e s Mgy g }E - {ll, L,ls .. ... lgp Ll L5 . lsk.]
Algorithm 2 : Allocations of Labeled nodes
Forl<m<k Forl<m<k
B(M1om-4) = D(Myom-¢) = —1. ®(n;0m—9) = (D(ny)m—s) =1
d(1om-7) = B(ngy) = 1. B(n1om—7) = O(Nyom-s) = —1
D(nyom-s) = 10(N1om-o) = 1 D(1om—s) = D(M1om—2) = 1
D(19m-3) = O(Myom-1) = —1 D(Myom-s) = B(Mygm_3) = —1
D(Myom—2) = O(Myom) =1 O(Miom-1) = 1, 0(1pm) = —1
if m=5k+1 if m=10k — 4
Algorithm: 2.1 Allocation of labeled lines
LetV - {n;,ny, wovv, Voyr: N1, Ny v Ngpin ), E 2 {1 05 o lge 1, 1w Ig} be the set of nodes and

lines of the duplicate graph of Circular polygon graph DG(CPG,) using the algorithm 4, each of the 5k + 1 nodes
receive labeled ( and 1 respectively.

Afunction @: N(G) - {1,—1} with induced lines labeling of graph @":L(G) — {1,—1} defined by 0" (uv) =
f@).f(v),and |Ly(=1) = Lo(DI < 1, [No(=1) = Np(D| < L.
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Case 1

For k is even

m = 2 to k step 2

do

{

o (1) = 0°(y,) = 6°(l33) = -+ = B0*(lg_y5) = —1 /*up to glines*/

0*(slg) = 07 (151152) = 07 (3713) = =+ = 0" (gr—11lgr—10) = —1 /*up to klines*/

0 (Ig) = 0°(I34) = 0" (Iy) = -+ = 0" (Igx—g) = —1 /*up to Slines*/

8" (oli1hiz) = 0" (z6l27126) = - = " lgic—slrslgi—s) = =1 /*up to lines*/

0" (l14l1s) = D" (30l31) = 0" (yels7) =+ = 0" (gk—2lgi—1) = —1 /*up to klines*/

B (51y) = 0" (olyo) = 0" (I3slss) = = 0" (gersl'sie12) = —1/*up to klines*/
0 (Iel) = 0 (55153) = 0°(l3gls0) =+ = 0" (U'gi—10l'sx—0) = —1/*up to klines*/
P*(l,) =0 (') = 0"(I's2) =+ = 0" (I'gg_e) > —1/*up to glines*/

B (Iislis) = 0" (polsy) = 0°(Iysly,) = = 0" (Ugrsl'gre1) = —1/*up to klines*/
}

End the processes.Thus, the 8k lines received label —1.

Similarly, the remaining 8klines label 1 as below

{

do

0" (I13) = 0" (glyg) = 0" (J34l35) = -+ = @"(gr—14lgx—13) = 1 /*up to klines*/
0" (1) = 0°(Iy0) =07 (I36) = -+ = 0" (Igk—12) = 1 /*upto glines*/

0° (1) = 0" (Iy3) =07 (I39) =+ = 0" (Igx—9) = 1/*upto glines*/

0 (o) = 0"(Iys) = 0" (I4y) =+ = 0" (Igx—7) = 1 /*up to glines*/

0" (l13) = 0" (y9) = @"(Iys) = =+ = 0" (Igr—3) = 1 /*upto glines*/

0" (i) = 0"(I35) = 0" (Igg) = =+ = 0"(Ig) = 1 /*upto glines*/

@ (1) = 6 1g) = 07 (I331'34) .. = B (Ugr—1sl'ge1a) = 1 /*up to klines*/
o) =0"') =0"(U'3;) =+ = 0" (I'gk—11) > 1/*upto glines*/

P g) =0"('0) =0"(I'3) =+ = 0" (I'ge_g) = 1/*upto glines*/

P*l'y) =0"(U'35) =0"(I'41) =+ =0"(I'g—7) > 1 /*upto Slines*/

0 ('111'15) = 0" (U'y5158) = 0" (V43l'ss) . = 0" (Ugr_sl'ge_s) = 1 /*up to klines*/
(') =0"(I30) = 0" ('yg) =+ = 0" ('g—p) = 1 /*upto Slines*/

() =0 Us) =0 (4g) =+ =0 ('g) > 1/*upto Slines*/

030064-4



}

End the processes.Thus, the 8k lines received label 1.
Hence, the duplicate graph of DG( CPGy ), k = 2,admit the on signed product labeling even k copies.
Case 2

For k is odd

m = 2tokstep2

do

{

0*(Llg) = 0*(37154) = B (35l40) = -+ = 0" (gk_slg) = —1 /*up to k + 1lines*/

0" (Islg) = B*(Uy1155) = 0°(57155) = -+ = 0" (Igi_slgr_2) = —1 /*up to k + 1lines*/

0" (I10l11) = 0" (z6l57) = 07 (I42l43) = =+ = 0" (Igk—14lgr—13) = —1 /*up to k — 1lines*/
0" (4l15) = 0" (30l31) = 0" (I4elyy) =+ = 0" (Igk—10lgr—9) = —1 /*up to k — 1lines*/
0*(li2) = 0°(ye) = 0*(I4p) = =+ = 0" (Igg_12) = —1 /*upto %lines*/

B (Us1',) = 0" (Uol'y0) = 8 (Issl'se) v = 0" Ursl'ns) — —1 /up to k + 1lines*/
Q*(1’61’7) = ®*(1’221’23) = w* (1'381'39) o = ¢* (1'8](—21'8](—1) il _1 /*up to k + 11ineS*/

0'(Iy) = 0°(126) = 0" (') =+ = 0" (Uggra) = —1 /#up to “Hlines*/
P (I'15'15) = 0" (g0l'51) = 0" ('asl's7) . = 0" (Ugr—11l'sk—0) = —1 /*up to k — 1lines*/
}

End the processes.
Thus, the 8k lines received label —1.

Similarly, the remaining 8klines label 1 as below

{

do

0" (I213) = 0" (liglio) = 0" (34l35) = -+ = 0" (gr—eler—s) = 1/*up to k + 1lines*/

0" (I4l7) = 0" (I30l23) = 0" (I36l30) = -+ = 0" (Igx_slgr—1) = 1/*up to k + 1lines*/

B (loly3) = 0" (Izsl30) = 07 (I41lss) = -+ = 0 (Igx_15lgk—11) > 1/*up to k — 1lines*/
O (U11l'2) = 0 (Uy5l'5g) = B (U'43)'4s) .. = " (Ugr—13l'grer2) = 1 /*up to k — 1lines*/
0'(lig) = 0 (I32) = 0" (i) = - = 0" (gsg) ~ 1 /*up to “lines™/

@*(171172) = Q*(l’171’18) = ®* (1'331'34) o = m* (1'8](—71'8](—6) - 1 /*up to k + 11ines*/
Q*(lysllg) = Q*(l'21l'24) = w* (11371140) R ®* (1'8](—31'8]() 4 1 /*up to k + 1111’168*/

0l = 0" (I35) = 0" (l41) = =+ = 0" U'giys) > 1/*up to lines*/
D" (I'14l'16) = 0" (I'30l'32) = 0" (U's6l'ag) - = D" ('gk—10l'sk—g) > 1 /*up to k — 1lines*/
}

End the processes.
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Thus, the 8k lines received label 1.

Hence, the duplicate graph of DG( CPG ), k = 2,admit the on signed product labeling odd k copies.

Illustration:

4 1 1 11 4 1 1 1 4
DG( CPG3)

4 1 1 11 -1 -1 1 11 41
DG( CPG,)

FIGURE 2:Result 2 of Bi Conditional CL forDG( CPGy), k > 2

Algorithm 3: Allocation of Labeled Nodes

Forit<m<k Fori<m<k

fixn, -1 fixn; -0

D(Nsm—3) = D(Nsm—z) = B(nsp) = 0. Q)(n,Sm—3) = (D(n,Sm—l) = Q)(n;m) =1
Ot y) = 1. .

if m=5k+1 if m=5k+1

Om) = 1. B(n,) = 0.

Algorithm: 3.1 Allocation of labeled lines

LetV - {ny, Ny, wvr, Vagq1: N3Ny e e Nggein b E = {15015 0 lgme 3, 1 e

lgm} be the set of nodes and

lines of the duplicate graph of Circular polygon graphDG(CPG,)using the algorithm 5, each of the 5k + 1 nodes

receive labeled 0 and 1 respectively.

A function @: N(G) — {0,1} with induced lines labeling of graph @*:L(G) — {0,1} defined by @*(uv) =

{(1) :IC ggg : ggg for every uv € L(G), and|Ly(0) — Ly(1)| < 1,INy(0) — Ng(1)| < 1.

Fori=2tom

do

{

0" (1) = 0*(ly) = 0°(1y;) = - = 0" (Igg_y) = 1 /*up to klines*/

0°(lg) = "(ly6) = @"(Iz4) ==+ = 0" (lg) = 1 /*up to klines™*/

0 (1413) = 0" (ly) = 8" (Iy5l1g) = - = 0" (lgie_rlge_g) = 1 /*up to 2klines*/

0" (llg) = 0" (Lalislie) = 0" (pala3l50) = -+ = 0 gz gy lgi) = 1 /*up to 3klines*/
0 (1y) = 0°(y) = 0"(50) = -+ = 0" (Igx_s) = 1 /*up to k lines*/

}

End the processes.Thus, the 8k lines received label 1.

Similarly, the remaining 8klines label 0 as below

{
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do

0*(1;) =0°(l4s) = 07 (Iz3) = -+ = 0" (Igk—1) = 0 /*up to klines*/

0" (slg) = 8" (h3l14) = 0" (l21lp5) = -+ = 0" (Igi—zlg—z) = 0 /*up to 2klines*/

0 (,151,) = 0" Ui0li1lis) = 0" (igliolye) = =+ = 0" (lgr—slgr—slg—a) = 0 /*up to 3klines*/
0*(I3) = 0°(I3,) = 0°(lyo) = -+ = 0" (Ig_s) — 0 /*up to klines*/

0°(5) = 0"(li3) =07 () = = 0" (lgy_3) — 0 /*up to klines*/

}

End the processes.Thus, the 8k lines received label 0.
Hence, the duplicate graph of DG( CPGy ), k = 2, admit the bi-conditional cordial labeling.

Illustration:

FIGURE 3:
Result 3: Sum divisor cordial labeling for DG( CPGy ), k> 2

DG( CPG,)

Let V - {nl,nzyn& v e Mg geg 1 My, Mg, Mgy e e s Mgy g } E - {ll, L,ls .. ... lgp Ll L5 . lsk.]

Algorithm 4: Allocation of labeled nodes

Forl<m<k Forl<m<k

D(N1gpm-9) = 20m — 18, B(Nygm—g) = 20m — 17,

B(Nyom—7) = 20m — 14, @(Nygp—6) = 20m — 12,
B(Nygm—5) = 20m — 9, B(Nypp—s) = 20m — 8,
B(Nyom—3) = 20m — 6, B(Nygp—p) = 20m — 4,
B(N1om-1) = 20m — 1, (N, 4,,) = 20m.

B(Nyom—9) = 20m — 190(N';5p_g) = 20m — 16,
B(N'1om-7) = 20m = 5,0(N';gpm_s) = 20m — 13,
BN 10m—s) = 20m — 11, B(N'1pn—4) = 20m — 10,
B(N'1gm—3) = 20m — 7, (N';gpn_z) = 20m — 5,
BNy ome1) = 20m — 7,8(N'; ) = 20m — 5,

Algorithm: 5.1 Allocation of labeled lines

LetV —» {nl,nz, S /S TS | B |

el b E o L lg e lgm 1 1

..lgm} be the set of nodes and

lines of the duplicate graph of Circular polygon graphDG (CPG, )using the algorithm 5, each of the 5k + 1 nodes

receive labeled 0 and 1 respectively.

A function g:N - {1,2,3........|G(N)|} with induced lines labeling of graph g*:L(G) — {0,1} defined
byg*(uv) = {1 lf 2/g(u) +g(U) al’ldng(].) _ Lg(o)l <1.

0: otherwise’
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Case 1
For k is even

m = 2tokstep2

do

{

B (I51y5) = 0" (Ip3l31) = 6" (U30ly7) = -+ = B*(gk—olgk—1) = 1 /*up to klines*/
0 (L413) = 07 (47l19) = 07 (U33l35) = =+ = 0" (lgr—17lgr—15) = 1 /*up to klines*/
0" (I4ls) = 0" (y0ly1) = 0" U3z¢l37) = =+ = O*(lgg—121gk—11) = 1 /*up to klines*/
0" (l14) = 0" (30) = 0" (Ige) = =+ = 0" (Ig—p) = 1 /*up to Slines*/

0 (41y) = 0°(I17150) = 0" (Uaslse) = -+ = 0" (gi—1slgro12) = 1 /*up to klines*/
B*(slo) = 0" (I321y5) = 0" (U3gl51) = = = 0" (gr_10lgiers) = 1 /*up to klines*/
0" (holi1ial13) = 0" (ela7loglh0) = -+ = 0" (g glgroslgr—alsr—s) = 1 /*up to 2klines*/
0" () = 0" (I32) = 0" (yg) = -+ = 0" (lgy) = 1 /*up to glines*/

}

End the processes.
Thus, the 8k lines received label 1.

Similarly, the remaining 8klines label 0 as below

{

0" (i) = 0" (33) = 0" (Igg) = =+ = 0" (Ig) = 0 /*up to Slines*/

0 (ol lizhis) = 07 (oglorloglre) = 0 (gre—elonslo_alrs) — 0 /*up to 2klines*/
0" (Ily) = @*(y;155) = 0" (Iaglyy) = -+ = 0" (lgg—10lgk—7) = 0 /*up to klines*/
0° (1) = 0"(Lig) = 0"(I34) = =+ = 0" (Igi—14) = 0 /*up to glines*/

0(Ig) = 0 (I34) = 0" (I4) = -+ = 0" (Igx—g) = 0 /*up to glines*/

0" (hly) = 0" (hglio) = 0" (T3alss) = - = 0" (gr_y4lges) = 0 /*up to klines*/
0°(s) = 0°(ly,) =0°(3,) = = 0" (lg_q,) = 0 Fup to glines*/

0" (I51) = 87 (Iy3l54) = 0" (I39ls0) = -+ = 8" (gy_olgr_g) = 0 /*up to klines*/
B*(l14l5) = 0" (30l31) = 0" (4elsr) = - = B"(gi_plg_q) = 0 /*up to klines*/
}

End the processes.

Thus, the 8k lines received label 0.

Hence, the duplicate graph ofDG( CPGy ), k = 2,admit the sum divisor cordial labeling even k copies.
Case 2

For k is odd
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m=2tokstep2

do

{

0°(1) =0"(l4;) = 0" (l33) =+ =0"(ge—y) = 1 /*up to %lines*/

B (l415) = B*(I50l51) = 07 (I36l5,) = -+ = 0" (lgr_12lgr—11) = 1 /*up to k + 1lines*/
0°(s) = 0" (o) = B"(Ia5) = = 1"(lgis) = 1 /*up to “ines*/

D) = 7 gs) = 7 (Ige) =+ = (lgiey) > 1 /*up to “Hines®/

U (lyalis) = 7 Uselsy) = 1 (aglay) = - = " Ugre1olgiee) = 1 /*up to k — 1lines*/
A =171 = 07 (53) = = 1 (Igeey) > 1 /*up to %lines*/

TRl = T (polhn) = T (lgelig) = = U (lg_ylgy) — 1 /*up tok + 1lines*/
T (elye) = 7 (Islae) = 1 Ualhe) = = 1 (groqslgrera) = 1 /*up tok — 1lines*/
D (i) = g lhg) = 0 (hslys) = o = 0 (groqslako1z) = 1 /*up tok — 1lines*/
M (slie) = [ (gelsy) = 1 (Iyslyg) = -+ = 11" (g1 lgkeg) = 1 /*up tok — 1lines*/

End the processes.
Thus, the 8k lines received label 1.

Similarly, the remaining 8klines label 0 as below

{

do

(1) =7 (hg) = 7 (ge) =+ = " (gig) = 0 /*up to “lines*/

C(le) =17 (Up) = (lgg) =+ = " (Igiz) —> 0 /Fup to “lines*/

(0g) = () = 1 (lag) =+ = (i) = 0 /*up to “lines*/

0" (olig) = 07 (hslae) = 07 (gylan) = -+ = U (Igke1slgr_14) = 0 /*up to k — 1lines*/
(i) = D (g le) = " (asley) = -+ = " (lgxeqslax12) = 0 /*up to k — 1lines*/
0" (Iyslie) = D7 (golsz) = 07 (Islsy) = -+ = " (lggo1slgr_12) = 0 /*up to k — 1lines*/
ULl = (glie) = 7 (Tsalzs) = = 1 (gr_glos) = O /*up tok + 1lines*/
(05 = () = (03) = = " (lgys) > 0 /*up to—lines*/

Wl = 0 (slhy) = 0 (Ugelye) = -+ = 0 (Iy_y ) = 0 /*up tok + 1lines*/

D Ualis) = 7 Uoli) = 7 Uagler) = =+ = 1" (g solaxs) = 0 /*up tok — 1lines*/

End the processes.
Thus, the 8k lines received label 0.
Hence, the duplicate graph ofDG( CPGy ), k = 2,admit the sum divisor cordial labeling odd k copies.
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Illustration:
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FIGURE 4: DG(CPG2) and DG(CPG3)

CONCLUSION

We proved that the duplicate graph of two chord of circular polygon graph DG(CPG, ),k = 2 on signed product, bi
conditional and sum divisor cordial labeling.

10.
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