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Abstract: New labeling such as Gaussian Divisor Cordial labeling introduced in this paper. We investigate if
the above mentioned labelings exist for the D»(K1,») graph , The Spl(K1x») graph , Modified extended duplicate
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| . Introduction

Rosa [3] first proposed the idea of graph labeling in 1967. An integer label is applied to a graph’s edges, vertices, or
both, depending on the circumstances. Recently, there has been a rapid growth of the graph labeling problem that
arises in graph theory. This is because of its importance in mathematics as well as the variety of application it has,
such as in X-rays, crystallography, coding theory, radar, astronomy, circuit design, and the creation of effective radar
type codes, missile guidance codes, convolution codes, and communication codes with the best autocorrelation
properties. In the last five decades, an enormous literature has been written about the topic. Families of graphs bearing
lovely names like graceful, harmonic, felicitous, and elegant were both out of them.

The concept of Gaussian antimagic labeling was recently introduced in [5]. The paper proves that graphs such as the
Da(K1,n) graph, Spl(Kin) graph , Modified extended duplicate graph of star, Modified extended duplicate graph of
path, corona graph K, O Ky, corona graph W, © K, corona graph S, O Ky, corona graph Hy © Ky, Corona product of
Py 0 K2 graph and Corona product of P, o Cy4 graph can have Gaussian antimagic labeling.

Il Preliminaries
In this section, we give basic notions relevant to this paper.

Definition 2.1 : The shadow graph D»(H) of a connected graph H is constructed by taking two copies of H, denoted
as Hi and Ho. Join each vertex u in H; to the neighbors of the corresponding vertex v in Hy.

Definition 2. 2 : The spilt graph Spl(H) is obtained by adding a new vertex s’ to each vertex s in the graph G. In
Spl(H), the vertex s’ is connected to every vertex that is adjacent to s in H. The resultant graph is denoted as Spl(H).

Definition 2.3. The extended duplicate graph of star is denoted byEDG(Sw), is obtained from the duplicate graph of
star by v1 joining and v1'.

Definition 2.4. The extended duplicate graph of path graph is denoted by EDG(Pm)has 2m+2 vertices and 2m+1 edges

Definition 2.5 : The graph obtained with one copy of G and n copies of H and connecting the jth vertex of G with
each and every vertex in the jth copy of H is referred as corona graph of G with order n. It is mentioned as G © H.
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Definition2.6 : Corona graph K, O K, is the complete graph on p vertices with h pendent vertices connected to each
vertex of the complex graph.

Definition 2.7 : Corona graph W, © K is the wheel graph on p+1 vertices with h pendent vertices connected by p
vertices on the boundary of the wheel graph. It is also denoted by W, O nK;

Definition 2.8 : Corona graph Sy O Ky is the star graph on p+1 vertices with h pendent vertices connected by p vertices
on the boundary of the star graph. It is also denoted by Sp © nKa.

Definition 2.9 : Corona graph H, O Kj is the helm graph on 2p+1 vertices with h pendent vertices connected by p
vertices vertices on the boundary of the helm graph. It is also denoted by Hp © nKG.

Definition 2.10: When graph G has edge labels, the weight of vertex v is equal to the sum of the edge labels for all
edges intersecting with it. Total labeling defines the vertex weight of v as the sum of the label of v and the edge labels
for all edges incident v. If k is identical among all vertices in G, the labeling is known as vertex-magic edge labeling
or vertex-magic total labeling, and k is mentioned as magic constant. The labeling process is called vertex-antimagic
edge labeling or vertex-antimagic total labeling if all of G's vertices have different weights.

Definition 2.11:

Let & be a function from the vertices of G to {1,0} and for each xy assigns the label | @ (x) — @ (y)|. The function @
is said to be a cordial labeling of G if the number of vertices labeled 1 and the number of vertices labeled 0 differ by
at most one, the number of edges labeled 1, and the number of edges labeled 0 differ by at most one.

Definition 2.12. A Graph G is called a divisor cordial labeling if for a function from a set of all vertices V to {1,2,3,.
. .,p} such that each edge uveG assign the label 1 if either @(u) / @(v) or ¢(v) / @(u) and label 0 if p(u) + @(v) or ¢(v)
t @(u) such that it satisfies | eg(1) — eg(0) | <1 and called as divisor cordial graph.

Definition 2.13: Gaussian antimagic labeling in a G(q,r) graph is a function f: V— {ctid/c,de N} 1 <c<d<r
such that the induced function f * : E — N defined by f *(vw) = | f(v)[?+ | f(w)|? results all the edge labels are distinct.
A graph that admits Gaussian antimagic labeling is called a Gaussian antimagic graph.

Definition 2.14: Let G=(V(G),E(G)) be a Simple graph and

f:V(G) —{ a+ip/a.p €Z*}be a bijection function is said to be a Guassian divisor Cordial Labeling if for each edge
vw, the induced map

o (Vw) = 1, if [f(v)? /If(w)[? or [f(w)[2/[f(v)|? is an integer

otherwise

satisfies the cordjtion | ei(1) —Ef(0)| < 1 where ef(1) is the number of edges having label '1" and ef(0) is the number
of '0' — labeled edges.

111.Main Results
Gaussian Divisor Cordial Antimagic Labeling in Shadow and Splitting graph of Kin Graphs
Theorem 3. 1: The D2(K1,») admits Gaussian divisor cordial antimagic labeling.

Proof: Let V = {us, Uy, U3, ..., Un V1, V2, V3, ..., Vm ,S, t } be the verticesand E ={{ sun/ 1 <h< m, me N }u{tus

/1shsm, hz™2 meN}U

{tva/1<h<mmeN3}U {svi /1<h< m, h="" me N }}bethe edges of the Do(K1n) graph. [V [z2m+2,
|E |[=4m-2.where ‘m’ is odd
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Define a function f: V — {a+ib/a,b€N } such that

f(u) = 2¥1+i26+2) 1<k <m.
f(vi) = 2k+i(26*D +1) , 1<k <m
f(s) = 2+i2
f(t) = 1+i

Define the induced function ¢ :E — {0,1} is given by

o Wivie) = | 1, if [FOP/RCY) or [f(y)[Z/IF(X) is integer

0, otherwise

This implies that |er(0) - e(1)|<1

Dy(K1n) graph
Total
Edge No. of | Total No. of

Edge Limit Labeled | No. of 0's No. of 1's Edges vertices
S Un I<h<m One 0 m

1<h< m,h=#

m+1
t Un S One 0 m-1
t vh I<h<<m Zero m 0

l1<h< m,h=#

: m+1

S Vh S Zero m-1 0
Total 2m-1 2m-1 4m-2 2m+2

Example 3.1: The Gaussian divisor cordial antimagic labeling for D2(K1,) graph with 2m + 2 vertices is shown in

figure -3.1
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V1 V2 V3 Va Vs Vm-1 vV

Figure 3.1.: The Gaussian divisor cordial antimagic labeling for D»(K1») graph with 2m + 2

Theorem 2: The Spl(K1,) admits Gaussian divisor cordial antimagic labeling.

Proof: LetV={u, Uz Us, ..., Un .S, V1, V2, V3, ..., vim-1, t } De the verticesand E ={{sun/1 <h< m,me N }u{s

Vi /1shs = me N}

{svan /1<h< mT_l me NJU{tvi/1<h< m-1,me N} U{st}} be the edges of the Spl(K1») graph. |V
|[=2m+1, |E |=3m-1.where ‘m’ is odd
Define a function f: V — {atib/a,b€N } such that
f(uk) = (k+1)+i (k+2), 1<k <m.
f(vi) = (k+2)+i (2k+4) , 1<k <m-1
f(s) = 2+i4
f(t) = 1+i2
Define the induced function ¢ :E — {0,1} is given by
o (wivisd) = | 1, if [FRQI/F(Y)[? or [f(y)|?/[F(X)|? is integer

0, otherwise
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This implies that |er(0) - ef(1)|<1

Spl(K1») graph
Total
Edge No. of | Total No. of
Edge Limit Labeled | No. of 0's No. of 1's Edges vertices
S Un I<h<m Zero m 0
1 m—1

S Vani I<hs =~ Zero > 0

m—1 m-—1
S Van I<h< S One 0 2
tVh I1<h< m-1, One 0 m-1
St - One 0 1

3m-—1 3m-—1

Total 2 2 3m-1 2m+1

Example.3. 2: The Gaussian divisor cordial antimagic labeling for Spl(K1,n) graph with 2m + 1 vertices is shown in

figure -3.2

L1 Lz

t

Figure 3.2.: The Gaussian divisor cordial antimagic labeling for Spl(K1,n) graph with 2m + 1 vertices.
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Gaussian Anti Magic Labeling for Modified Extended Duplicate Graph of Star and Path

Theorem 3.3: The Modified extended duplicate graph of star admits Gaussian divisor cordial antimagic labeling

Proof: LetV ={s,t, U, V1, V2, V3, ..., Vm W1, W2, W3, ..., Wn } be the verticesand E ={{swn/1<h< m,me N }u{

tvi/1<h<m, meN}u{su}u{ut}
} be the edges of the Modified extended duplicate graph of star.
IV [=2m+3, |E [=2m+2.
Define a function f: V — {a+ib/a,b€N } such that
f(wy) = 2 1+i2+) 1<k <m.
f(vi) = k+i(k +1) ,1<k <m
f(s) = 2+i2
f(t) = 1+i, f(u) = 1+i3
Define the induced function ¢ :E — {0,1} is given by
o (vivie) = | 1, if [F)/[f(y))? or [f(y)|X/|f(x)|? is integer

0, otherwise

This implies that |er(0) - e(1)|<1

Modified extended duplicate graph of star
Total

Edge No. of | Total No. of
Edge Limit Labeled | No.of 0's No. of 1's Edges vertices
S Wh I1<h<m One 0 m
tVn 1<h<m Zero m 0
su - Zero 1 0
ut - One 0 1
Total m+1 m+1 2m+2 2m+3

Example 3.3: The Gaussian divisor cordial antimagic labeling for Modified extended duplicate graph of star with 2m

+ 3 vertices is shown in figure — 3.3
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Figure 3.3.: The Gaussian divisor cordial antimagic labeling for Modified extended duplicate graph of star with 2m
+ 3 vertices.

Theorem 3.4: The Modified extended duplicate graph of path admits Gaussian divisor cordial antimagic labeling.

Proof: Let V = { ug, Uy, Us, ..., Un V1, V2, Vs, ..., vm } be the verticesand E ={{ unVh+1 /1 <h < (m-1), me N }u{
Vhlnst/1<h< (m-1) , me N} U

{ u2 v2 }} be the edges of the Modified extended duplicate graph of path. [V |=2m, |E |=2m-1. Define a
function f: V — {atib/a,b€N } such that

f(uk) = (k+1)+i (k+2), 1<k <m.
f(vi) = (2k+4)+i (2k+6), Ik <m

Define the induced function ¢ :E — {0,1} is given by

o (wivis) = X 1, i [FEQX/F(Y)[? or [f(y)|?/[F(X)|? is integer

0, otherwise
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This implies that |er(0) - ef(1)|<1

Modified extended duplicate graph of path
Total

Edge No. of | Total No. of
Edge Limit Labeled | No. of 0's No. of 1's Edges vertices
Uh Vh+1 1<h< (m-1) Zero (m-1) 0
Un+1 Vh 1<h< (m-1) One 0 (m-1)
uz vz - Zero 0
Total m m-1 2m-1 2m

Example 3. 4: The Gaussian divisor cordial antimagic labeling for Modified extended duplicate graph of path with
2m vertices is shown in figure — 3.4

Figure 3.4.: The Gaussian divisor cordial antimagic labeling for Modified extended duplicate graph of path with
2m vertices

Gaussian antimagic labeling on the Families of Corona graphs Theorem 3.5: The corona graph K, © Ky admits

Gaussian divisor cordial antimagic labeling.

Proof: Let V ={r,s, ti, ts, t3, ..

., Im U1, U2, Us, ..

. Um+1 V1, V2, V3, ..

., Vm+1 , W1, W2, W3, ..

., Wm } be the vertices and

E={{uiuns /1 <h<m,meNIU{vi Visr/1<h<m ,meN}IU {rtn /1<h<m,meN}U{s wy/1<h

<m, meN}u

{urvidu{vis}u {sr}u {rus}} betheedges of the coronagraph K, O Kn. |V |[=4m+4, |E |[=4m+4.

Define a functionf: V — {a+ib/a,b€N }

fluk) = 2%+i 20D, 1<k < (m+1).

such that
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f(vi) = 3k+i 30D, 1<k < (m+1)

f(r) = 1+i, f(s) = 2+i2

f(te) = k+i (k+1), 1<k<m.

f(wi) = 24+ (20D +1), 1<k <m.

Define the induced function ¢ :E — {0,1} is given by
o (vivia) = | 1, if [F)[/|F(y)|? or [f(y)|A/|f(X)|? is integer

0, otherwise

This implies that |es(0) - ex(1)|<1

Modified extended duplicate graph of star
Total
. Edge No. of | Total No. of
Edge Limit Labeled | No. of 0's No. of 1's Edges vertices
Uz Un+1 I<h<m One 0 m
V1 Vh1 1<h<m One 0 m
Ity I<h<m Zero m 0
s Wh I1<h< m Zero m
U Vi - Zero 1 0
V1S - Zero 1 0
Sr - One 0 1
ru; - One 0 1
Total 2m+2 2m+2 4m+4 4m+4

Example 3.5: The Gaussian divisor cordial antimagic labeling for corona graph Ky © Ky with 4m+4 vertices is shown

in figure — 3.5
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Figure 3.5.: The Gaussian divisor cordial antimagic labeling for corona graph
Kp O K with 4m+4 vertices.
Theorem 3.6: The corona graph W, O K; admits Gaussian divisor cordial antimagic labeling.

Proof: Let V = Let V ={ uy, Uz, Us, ..., Upn2) V1, V2, V3, ..., Vui2) U1, Ur2, U1s, . .,

Uim, U21, U22, U23, . ., U2m, U3, U32, U3, . . . ,U3m, . . . ,U(n/2-1) 1, U((n/2-1) 2, U((n/2-2) 3, - - -
y Un/-1) my Uiy 1, U2y 2, Uiy 3, -+ - - U@y m , Vi1, V12, Vi3, ... ,Vim, V21, V22, V23, ..
Vom, V31, V32, V33, ..., Vam, .. ., V(2-1) 1, V((v2-1) 2, V((n/2-1) 3, - - - SV((/2-1) m ,

V)1, Voi2) 2, Vo2 3,..., Viiym 3 be the verticesand E ={{ uiuin/1<h<m}u

{ wuwn/1<hsmIPu{ wzun/1<hs<m}u,...,U {u@anUeyn/1<hs m

YUu{umpuwy n/1<h<m}u { vivin/1<h<m}u{vaven/1<h<m}
U{vavap/1<h<m}u ..., U {V@)yV@ann/1<h<m}u

{Ve Ve n/1<h<m} U {unUgy/1<h<(G-D)3U {vivey/1<h<(3-1)}
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U {vi u} U{Vay Ump} U{wun/1<h<Z}u{ww/1<h<2}} bethe edges
of the corona graph W, O Ky. |V |=n(m+1)+1, |E |= n(m+2).
Define a function f: V — {a+ib/ae W,b €N } such that
f(u) = (k+1)+i (k+1)2 1<k < ()
f(vi) = (k+1)+i((k+1), 1sk<(2),
f(w)= 0+i
f(ur ) = 26*D+i20¢42), 1 <k <m
f(uzi) = 3%+ D+i3K*2) 1 <k <m
f(usi) = 4% D440 1 <k <m

f(Ucear ) = (5) ©D+i(5) 2, 1<k <m
f(uce) 1) = (g + 1) (D g +1)®2 1 <k<m
f(vik) = 20D+i(2k2+1), 1 <k <m
f(vz2i) = 36 D+i(3K2+1), 1 <k <m
f(vak) = 4K D+j(4k+D+1), 1 <k <m

f(Ve@ary ) = (5) &0+ ((5) €D +1), 1<k <m
(Vo 1) = (5 + 1) ©D+H((S+ 1) @D +1), 1<k<m

Define the induced function ¢ :E — {0,1} is given by

¢ (vivis) = < 1, if [FX)/IF(y)[? or [f(y)[H/[f(x)|? is integer
0, otherwisem

This implies that |ef(0) - er(1)[<1
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Corona graph W, O Kn
Edge Total No. | Total No. of

Edge Limit Labeled No. of 0's No. of 1's of Edges | vertices
Uz Uin 1<h<m One 0 m

U Uz n 1<h<m One 0 m

Us Ush 1<h<m One 0 m

U(n/2)-1) U((n/2)-1) h 1<h<m One 0 m

U(n/2) Un/2) h 1<h<m One 0 m

V1Vin 1<h<m Zero m 0

V2Vah 1<h<m Zero m 0

V3V3h I1<h<m Zero m 0

V((n/2)-1) V((n/2)-1) h 1<h<m Zero m 0

V(n/2) V(n/2) h 1<h<m Zero m 0

n n
Un Un+1 Ish<(2-1) | Zero (31 0
n n

Vh Vhs1 Ish=(z-1) | Zero (-1 0

Um2) Vini2) - Zero

Ui Vi - Zero 0

n n
W Un Ish= 7 One 0 2
n n
W Vi Ish= 7 One 0 2
Total (m+2)(§) (m+2)(§) n(m+2) n(m+1)+1

Example 3.6: The Gaussian divisor cordial antimagic labeling for corona graph with n(m + 1) + 1 vertices is shown

in figure —-3.6
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Figure 3.6.: The Gaussian divisor cordial antimagic labeling for corona graph with n(m + 1) + 1 vertices.

Theorem 3.7: The corona graph S, © Ky admits Gaussian divisor cordial antimagic labeling.

Proof: LetV =LetV = {s, ui, Uy, Us,
W2 m, W31, Wz2, W33, ... ,Wam, ..

<oy U2y (m+1) , V1, V2, V3, ..
W ni2-1) 1, Wn/2-1) 2, W((n/2-1) 35 - -

. V(n2) , W11, W12, W13, .

<y Wim, W21, W22, W23, ..
o Wine-ny m oy W) 1, W) 2, W) 3, - - - Wy m } be

the verticesand E ={{ uiUpsy/ 1<h<m I U{ Uniz Umezeny/ 1 <h <m FU{ Womss Uemissy/ 1<h<m}u ...
{U(r2)-1ym+2)+ 1 U)y-ymen)+ 140 / 1 <h<m} U
{viwin/1<h<m} u{vowzen/1<h<m} U{vawzn/1<h<m}u ..., U {V@yWwayn/1<h< m}

U{VaaWez n/1<h<sm} U {sUpymn/1<h<(3)}U {sva/l<h< >}}betheedges of the corona graph

, U { U@r)y2m+ (02)-1) Un)-2ms (-1 +h [ 1<h<m}u

Sp O Kn. [V |=n(m+1)+1, |E |= n(m+1).
Define a function f: V — {a+ib/a,beN }
f(ue) = 24+ 20, 1<k < (3)(M+1)
f(vi) = 24+ 2% 1<k < (3),
f(wi ) = 2%+i(26D+1), 1 <k <m

f(wai) = 4+i(4%D+1), 1<k <m

such that
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fws k) = 84+i(8%*D+1), 1 <k <m

f(W( (/2)-1) k) - ( 2(n/2)-1) k+i (( 2(n/2)-1) k+1 +1), 1 Sk <m
(W) k) =(20V2) k+i ((202) 1 +1), 1<k <m
f(s) =1+i2

Define the induced function ¢ :E — {0,1} is given by

¢ (vivin) = 1, if [FO)|/F(y))? or [f(y)[H/[f(X)[? is integer
0, otherwise

This implies that |es(0) - ex(1)|<1

corona graph S, O Ky
Edge Total No. | Total No. of
Edge Limit Labeled No. of 0's No. of 1's of Edges | vertices
Uz Uh+1) 1<h<m One 0 m
Um+2) Um+2+h) I1<h<m One 0 m
U2m+3) U@m+3+h) 1<h<m One 0 m
U(n2)-2)m+ ((n/2)-1) U((n/2)-2)m+
((n/2)-1) +h 1<h<m One 0 m
U((n/2)-1)(m+1)+ 1 U((n/2)-1)(m+1)+
1+h 1<h<m One 0 m
V1Wih 1<h<m Zero m 0
VoW hy 1<h<m Zero m 0
VaWsh 1<h<m Zero m 0
V((n/2)-1) W((n/2)-1) h 1<h<m Zero m 0 n(m+1) n(m+1)+1
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V(n/2) W(n/2) h 1<h<m Zero m 0
n

n f—

S U haym+h Ish<~ One 0 >
n

n
SV Ishs< > Zero 5 0
Total (M+1)C) | (m+1)()

Example 3.7: The Gaussian divisor cordial antimagic labeling for corona graph with n(m + 1) + 1 vertices is shown
in figure -3.7
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Figure 3.7.: The Gaussian divisor cordial antimagic labeling for corona graph with n(m + 1) + 1 vertices
Theorem 3.8: The corona graph Hp © Ky admits Gaussian divisor cordial antimagic labeling.

Proof: LetV = { S, t1, T2, B3, ..., tn2) U, Uz, Us, ..., Uniz) , V1, V2, V3, ..., V(ni2), W1, W2, W3, ..., W(n/2) U11, U2, U13, .., U1
m, U21, U22, U23, . ., U2m, U31, U2, Uss, . .. ,U3am, . .. ,U(n/2-1) 1, U(n/2-1) 2, U(n2-1) 35 - -+ 5 U(ni2-1) m 5 Uiy 1, U2y 2, Un/2) 3, - - -
WUy m , Wi, Wiz, W13, ... \Wim, W21, W22, W23, ... ,Wom, W31, W32, W33, ..., W3m, .. ., W(n2-1) 1, W(n/2-1) 2, W((n/2-1)
3 e W) m o, W) 1, W2y 2, W) 3,..., Wy m } be the verticesand E={{ uiuin/1<sh<m}u{ ua un/1<
h<m}u{ ususm/1<h<m}u ..., U {uwayUenn/1<h mPu{umyUmyn/ 1<h<m}u { wiwg
hfl<hsmPuf{wewp/1<h<m} uf{wswzn/1<hsm}u ..., U {WuayWenn/1<hs m}uf
W)Wy h / T <h<m}u {thun/1<h< %}U {vhwp/1<h< % } u {tht(h+1)/1§h§(§-l)}u {VhV ()

/1<h< (%—1)} U {vi 1} U{va te} U{st/1 Shfg}U{SVh/ 1 Shsg}} be the edges of the
corona graph Hp © Ky. |V |=n(m+2)+1, |E |= n(m+3).
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Define a function f: V — {at+ib/ae W,b €N } such that
f(s) = O+i
f(t) = (k+1)+i(k+1), 1<k < ()
f(u) = (k+1)2+i (k+1)2, 1<k < (2)
f(vi) = (k+1)+i (k+2), 1sk < (2),
f(wi)= (k+1) +i (k+1)%, 1k < (2)
f(ug ) = 2K2+i20<3) 1 <k <m
f(uzi) = 36D+i30+9), 1 <k <m

f(usk) = 406*+i4k*3) 1 <k <m

fUcn- ) = (g) (k*2)4j( g Yk3) 1<k <m
f(Uwz ) = (5 + 1) ©+i(Z + 1) €9, 1<k <m
f(wik) = 2%+i(2€D+1), 1<k <m
f(wzi) = 3%+i(3%D+1), 1<k <m
f(wa k) = 4+i(4%D+1), 1 <k <m

fW(wa 1) = (5) 4+ ((5) € +1), 1<k <m
f(Wwn W) = (5 +1)<+((5+1) €D +1), 1<k <m

Define the induced function ¢ :E — {0,1} is given by

¢ (ivis) = < 1, if [F)P/|F(y))? or [f(y)|A/|f(x)[? is integer

0, otherwisem

This implies that |ef(0) - ef(1)[<1
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corona graph Hp O Kj

Edge Total No. of | Total No. of
Edge Limit Labeled | No. of 0's No. of 1's Edges vertices
Uz U p 1<h<m One 0 m
U Uz h 1<h<m One 0 m
UsUzh 1<h<m One 0 m
U(n/2)-1) Un/2)-1) h 1<h<m One 0 m
U(n/2) Un/2) h 1<h<m One 0 m
W1 Wih 1<h<m Zero m 0
W2 W2 1<h<m Zero m 0
W3 Ws3h 1<h<m Zero m 0
W(n/2)-1) W((n/2)-1) h I1<h<m Zero m 0
W(ni2) W(ni2) h I1<h<m Zero m 0
n

n
th Un l<h=< 2 One 0 2

n n
Wh Vi I=hs Zero 7 0

n n
th thes l=shs E'l Zero E'l

n n
Vi Vhit I=sh< -1 | Zero 71
tni2) Vo) - Zero 1
tiva - Zero 1 0

n n
S th Ishs< > One 0 2

n

n
S Vi Ishs - One 0 2
Total (m+1)(§)+n (m+1)(§)+n n(m+3) n(m+2)+1

Example 3.8: The Gaussian divisor cordial antimagic labeling for corona graph with (m + 2)n + 1 vertices is shown

in figure —-3.8
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Figure 3.8.: The Gaussian divisor cordial antimagic labeling for corona graph with (m + 2)n + 1 vertices.

Theorem 3.9: The Corona product of Py 0o K> graph admits Gaussian divisor cordial antimagic labeling
Proof: Let V = { uy, Uz, Us, ..., Um V1, V2, V3, ..., vom } be the vertices and E ={{ upUn+1 /1 <h < (m-1) , me N }u{
VopaVon /1 <h<m |, me N} U{unveny/1<h<m, me N} U{unvan/1<h<m , me N} } betheedges of
the Corona product of P4 0 K graph. |V |=3m, |E |=4m-1.
Define a function f: V — {atib/a,b€N } such that

f(u) = 3+i3*D, 1<k <m, f(wi) = 2k+i 2+ 1<k <2m
Define the induced function ¢ :E — {0,1} is given by
o (vivis) = 1, if [F)PA|F(y))? or [f(y)|H/|f(X)[? is integer

0, otherwise

This implies that |es(0) - ex(1)|<1
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Corona product of Pq 0 K2 graph
Total

Edge No. of | Total No. of
Edge Limit Labeled | No. of 0's No. of 1's Edges vertices
Un Un+1 1<h< (m-1) One 0 (m-1)
Voh-1V2h 1<h<m One 0 m
Un V2h-1 I1<h<m Zero m 0
Un V2h I1<h<m Zero m 0
Total 2m 2m-1 4m-1 3m

Example 3. 9.: The Gaussian divisor cordial antimagic labeling for Corona product of Py o K> graph with 3m vertices
is shown in figure —3.8

V1 V2 V3 Va Vs Ve V7 Ve V2m-3 V2m-2 V2m-1 V2m

Figure 3.9.: The Gaussian divisor cordial antimagic labeling for Corona product of Py o K graph with 3m vertices

Theorem 3.10: The Corona product of P, o C4 graph admits Gaussian divisor cordial antimagic labeling.
Proof: Let V ={ui, Uz, Us, ..., Uy U117, U12, U13, .., Urm Uz1, U22, U23, . ., Uz m, Us1,

Us2, U3z, ... ,Usm, ... ,Un-1) 1, Un-1) 2, Un-1)3, -+« U-1) (m-1) Un-1) my Un1, Un2, Un3 ...

Un (m-1) , Un m } be the verticesand E ={{ uiuin/1<h<m3Pu{ uzuzn/1<h<m
Ju{ ususn/1<h<m}u,..., U {uppyUppyn/1<hS mPuf{ununn/1<h<m
JU{ nintieny/ 1<h<m-1}U{uiiuim} U{ WnUzpey/ 1<h<m-13U{uz1Uom
JUL usnuseny/ 1<h<m-1}U{uziUsm}U,...,U{ UpynUpy (vy/ 1 <h<m-1
Yu{upy1Upym$U { UnnUngeyy/ T<h<m-13}U{Un1Unm} U

{unugsy/ 1 <h<n}} bethe edges of the Corona product of P4 o Cg4 graph.

[V |=n(m+1), |E |= n(2m+1)-1. where n is even

Define a function f: V — {a+ib/a,be N } suchthat

f(uk) = (k+1) +i (k+1), 1<k <n

4137



Tuijin Jishu/Journal of Propulsion Technology
ISSN: 1001-4055
Vol. 44 No. 6 (2023)

f(Uqes 1) = (2K)*+i(2K), 1<k < =
f(ur (kep) ) = 2%i(2K*D +1), 1 <k <(m-1)
(U3 (kep)) = 44+i(4% D +1), 1 <k < (m-1)
f(Us (kep) = 44+i(4%D +1), 1 <k < (m-1)
f(Ung) () = (0-2) +i((n-2) ®D+1), 1<k <m

f(U(n-1) ko)) = 084 (NCD +1), 1 <k < (m-1)

f(uz ) = 3%+i3®*D 1<k <m
f(us ) = 5k+i5K*D 1<k <m
f(us k) = 7%+i70*D 1 <k <m
f(ucna 1) = (n-1)*+i ((0-1) €D, 1<k <m
fUn ) =(n+ D) *+i(n+1)*D 1<k<m
Define the induced function ¢ :E — {0,1} is given by
o (vivie) = < 1, if [FX)/If(y)|? or [f(y)[Z/[f(X)[? is integer

0, otherwisem

This implies that |es(0) - e«(1)|<1

Corona product of Pn o Cy

Edge Total No. of | Total No.
Edge Limit Labeled | No.of0's No. of 1's Edges of vertices
Ug Uz h+1 1<h<m-1 Zero m-1 0
U1 U1g - One 0 1 n(2m+1)-1 n(m+1)
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Uz Uz 1<h<m One 0 m
U3 U3 h+1 I1<h<m-1 Zero m-1 0

U3 U3y - One 0 1
U4 Us h _1<h<m One m
Us Us h+1 1<h<m-1 Zero m-1 0

Us Us 1 - One 0 1

Un-1) Un-1) h +1 1<h<m-1 Zero m-1 0

Un-1) Uy 1 - One 0 1

UnUn b 1<h<m One m
U1 h U1 (h+1) 1<h<m-1 Zero m-1 0
Ur1Uim - Zero 1 0

U2 h U2 (h+1) 1<h<m-1 One 0 m-1

U21Uzm - One 0 1

U3 h U3 (h+1) 1<h<m-1 Zero m-1 0

Us1Usm _- Zero 1 0

U(n-2) h Ugn-1) (h+1) 1<£h<m-1 Zero m-1 0

Un-1) 1 Un-1) m - Zero 1 0

Un h Un (h+1) I<h< m-1 One 0 m-1

Un1Unm - one 0 1

Un U (h+1) I<h<(n-1) Zero n-1

Total @m+DE>1 | EmH)E)

Example 3.10: The Gaussian divisor cordial antimagic labeling for Corona product of P, o C4 graph with (m + 1)n
vertices is shown in figure — 3.10

4139



Tuijin Jishu/Journal of Propulsion Technology
ISSN: 1001-4055
Vol. 44 No. 6 (2023)

U(n-1)3

U1z U1

b

U(n-1)(m-1) Un

Figure 3.10.: The Gaussian divisor cordial antimagic labeling for Corona product of P, o C4 graph with (m + 1)n

vertices.
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