’V- Advances and Applications in Mathematical Sciences
V Volume 20, Issue 9, July 2021, Pages 1767-1786

Y j_ © 2021 Mili Publications

GAUSSIAN ANTI MAGIC LABELING
IN SOME RELATED GRAPHS

K. THIRUSANGU and A. SELVAGANAPATHY

Department of Mathematics
S.ILV.E.T College
Gowrivakkam, Chennai, India

Department of Mathematics
SRM Arts and Science College
Chennai, India

Abstract

In this paper we examine the existence of Gaussian antimagic labeling for some special
graphs such as Shadow, Split, Jewel, Jellyfish, Modified extended duplicate graph of Star and

Path, Some Corona graphs like K,O® Et, W, o Et, Sp e I?t, H,o Et, Mongolian tent,

Umbrella, C,, + 77 graph, Petersen, Coconut tree, Centipede tree and Square graph of path.

I. Introduction

The concept of graph labeling was introduced by Rosa [2] in 1967. Graph
labeling is an assignment of integers to the vertices or edges or both subject
to certain conditions. In the intervening years various labeling of graphs such
as graceful labeling, harmonious labeling, magic labeling, antimagic labeling,
bimagic labeling, prime labeling, cordial labeling, total cordial labeling, k-
graceful labeling and odd graceful labeling etc., have been studied in over
2300 papers [1].

The concept of Gaussian antimagic labeling was recently introduced in
[3]. It is proved that graphs such as paths, cycles, Y-tree, comb, triangular
snake and chordal graphs are Gaussian antimagic. In this paper we prove
that Shadow, Jewel, Jelly fish, Modified extended duplicate graph of Star and
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Path, Some Corona graphs like K, © K,, W, o K,, S, ® K,, H,o K,,
Mongolian tent, Umbrella, C,, + 77 graph, Petersen, Coconut tree, Centipede

tree and Square graph of path are Gaussain antimagic.
II. Preliminaries

In this section we give the basic notions relevant to this paper.

Definition 2.1. The shadow graph Dy(G) of a connected graph G is
constructed by taking two copies of G say G’ and G”. Join each vertex v’ in G’

to the neighbors of the corresponding vertex u” in G”.

Definition 2.2. For a graph G the spilt graph is obtained by adding to
each vertex u a new vertex such that «’ is adjacent to every vertex that is
adjacent to v in G. The resultant graph is denoted as spl(G).

Definition 2.3. The jewel J, is the graph with vertex set
V(J,)=1{u,v,x,y,u; :1<i<n} and edge set E(J,)={ux,uy, xy, xv, yv,
uu;,vu; 11 <i<nj.

Definition 2.4. The jelly fish graph J(r, s) is obtained from a 4-cycle
Y1, Y2, Y3, ¥4 by joining y; and y3 with an edge and appending r pendent
edges to y9 and s pendent edges to y,.

Definition 2.5. The extended duplicate graph of star denoted by
EDG(S,,), is obtained from the duplicate graph of star by joining v; and v;.

Definition 2.6. The extended duplicate graph of path graph is denoted
by EDG(P,,) has 2m + 2 vertices and 2m + 1 edges.

Definition 2.7. If G has order n, the corona of G with H, G ® H is the
graph obtained by taking one copy of G and n copies of H and joining the jth

vertex of G with and edge to every vertex in the jth copy of H.

Definition 2.8. Corona graph K, QFt is the complete graph on p

vertices with ¢t pendent vertices attached at each vertex of the complex graph.

It is also denoted by K, © K.

Advances and Applications in Mathematical Sciences, Volume 20, Issue 9, July 2021



GAUSSIAN ANTI MAGIC LABELING IN SOME RELATED ... 1769

Definition 2.9. Corona graph W, @I?t is the wheel graph on p +1

vertices with ¢ pendent vertices attached at p vertices on the boundary of the

wheel graph. It is also denoted by W, ® nl?l.

Definition: 2.10. Corona graph S, G)I?t is the star graph on p+1

vertices with ¢ pendent vertices attached at p vertices on the boundary of the

star graph. It is also denoted by S, © n[?l.

Definition 2.11. Corona graph H, QIZ is the helm graph on 2p +1

vertices with ¢ pendent vertices attached at p vertices on the boundary of the

helm graph. It is also denoted by H, © nl?l.

Definition 2.12. A Mongolian tent as a graph obtained from V,.XV, by
adding one extra vertex above the grid and joining every other vertex of the
top row of the V,. XV, to the new vertex.

Definition 2.13. For any integers m > 2 and n > 1, the Umbrella graph
U(m,n) whose vertex set and edge set is defined as

V{U(ma n)} = {xh X925 o+ Xms Y15 V25 -+ yn}7

(xi, xi+1), fori=1,2,...,m-1
E{U(m, n)} =1(yi, yi+1), fori=1,2,...,n-1

(xt, y1), fori =1, 2, ..., m.

Definition 2.14. The sum of two graphs 7 and C,,, C,, + T} is obtained
by joining the vertex of T with every vertex of C,, with an edge.

Definition 2.15. Petersen graph Pj is a graph with 10 vertices and 15
edges, Whose vertex set, {u;, ug, us, uy, us, vy, g, 03,04, 05} and the edge set,
{vivi1 /1< <8, v50; U {wv; /1 <@ < 43U {ug ug, ugus, us; ug, ugiy, Uyl |-

Definition 2.16. A Coconut tree is the graph obtained from the path P,

by appending ¢ new pendent edges at an end vertex of P;.

Definition 2.17. The (m, 2) Centipede tree has m vertices on its spine

each v,, on the spine has two leaf nodes adjacent to it.
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Definition 2.18. The Square of a graph H denoted by H? has the same

vertex set as of H and two vertices are adjacent in H 2 if they are at a
distance of one or two apart in H.

Definition 2.19. Gaussian antimagic labeling in a G(p, q) graph is a
function f:V — {a+ib/a,be N},1<a<b<gq, such that the induced

function f*:E — N defined by f*(uv) = |f(u)[* +| f()|* results all the

edge labels are distinct. A graph which admits Gaussian antimagic labeling is
called Gaussian antimagic graph.

ITII. Main Results
Theorem 1. The Dy(K; ,) admits Gaussian antimagic labeling.

Proof. Let V ={v,vq9, Vs, ..., 09,9} be the vertices and
E ={v, vomi1/1<k<m,me N}U{vp, vgpia/l <k <m, me NyU {v,
Vomsa/m+1 <k <2m, me N}U{vp, vgpi1/m+1<k<2m, m e N} be the
edges of the Dy(Kj ,,).

Define a function f:V — {a+ib/a,be N,b=a+1,1<a <n} such

that f(vs) =s+(s+1)i,1 < s < n.

Define the induced function ff+E >N such that
[ o) = | f@) P +] f0) [

The edge labels are obtained as follows:

F*On, Voms1) = 4@m2 +3m)+ 2(k2 + k+3),1<k<m, me N

F*p, Vomass) = 42m? +5m)+ 2(k2 + k+7),1<k<m, me N

F*On, Vomaso) = 42m?% +5m)+ 202 + k+T), m+1 <k <2m, me N

F*n, Vomas1) = 4@m? + 3m)+ 2(k% + k+3), m +1

IN

k <2m, m e N.

Thus  /*(E)={8m? +12m+10,8m? +12m +18,8m? +12m +30,...,10m? +
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14m+6),(8m? +20m +18,8m? + 20m +26,8m? + 20m +38,...,10m? + 22m +14),
(10m? + 26m +18,10m? + 30m + 26, 10m? + 34m + 38, ..., 16m? + 24m + 14),

(10m? +18m +10m? + 22m + 18, 10m? + 26m + 30, ..., 16m? + 16m + 6)} in

which all the elements are distinct. Therefore, the Dy(K; ,,) admits Gaussian
antimagic labeling.

Theorem 2. The Spl(K; ,) admits Gaussian antimagic labeling.

Proof. Let V ={v,vq9, Vs, ..., 09,9} be the vertices and
E ={{v, koppi1/1 <k <myme NfU{vgps1 vp/m+1<k<2m, me N}

Ufvameg vp/m +1 <k < 2m, m € NfU{Ugp 11 V2ms2f} be the edges of the
Spl(Kl,n)'

Define a function f:V — {a+ib/a,be N,be N,b=a+1,1<a < n}

such that f(vy) =s+(s+1)i,1 <s <n.

Define the induced function f*:E — N such that f*(uv)=|f(u) |2
+] f) %

The edge labels are obtained as follows:

A

F*n, Vomas1) = 4@m? + 3m)+ 2(k2 +k+3),1<k<m,me N

IN

F* (g, Vomar) = 4@m?% +3m) + 2(k2 +k+3), m+1<k<2m me N

IN

F*p, Vomass) = 42m? +5m)+ 2(k2 + k+7),1<k<m, me N
F*(Vamsts Vamsg) = 16m? + 32m +18.

Thus  f*(E)={8m?+12m+10,8m? +12m+18,8m? +12m +30,...,10m? +14m
+6), (10m? +18m +10,10m? + 22m +18,10m? + 26m + 30, ..., 16m? +16m + 6),
(10m? +26m +18,10m? + 30m + 26,10m? + 34m + 38, ...,16m> + 24m + 14),

16m? + 32m + 18)} in which all the elements are distinct.

Therefore, the Spl(K; ,) admits Gaussian antimagic labeling.
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Theorem 3. The Jewel graph admits Gaussian antimagic labeling.

Proof. Let V = {v, vg, Us, ..., Ug,,, 9} be the vertices and E = {{vjvs}U
1Vm 1 tUv10m 2} Uvm v /2<k <2m,m e N} U{vp v /2<k<m,me N}}  be
the edges of the Jewel graph.

Define a function f: V - {a+ib/a,be N,b=a+1=a+1,1<a <n}

such that f(v,) =s+(s+1)i,1 <s <n.

Define the induced function ff+E >N such that

f(wv) = | f(u) |2 +| f(v) |2. The edge labels are obtained as follows:
f*(v1, vy) =18
F*1, ypar) = 2m% + 6m +10
FX(01, Upsg) = 2m% +10m + 18

F*Omats vp) = 2(m? + 3m) + 2(k% + k + 3), 2

IA

k

IA

m,meN

s, ) = 2(m? +5m) + 2(k% +k+7), 2 < k

IN

m, m € N.

Thus f*(E) = {18, 2m? + 6m + 10, 2m? + 10m + 18, (2m? + 6m + 18, 2m?
+6m + 30, ..., 4m% + 8m + 6), (2m? + 10m + 26, 2m? + 10m + 38, ..., 4m>
+ 12m + 14)} in which all the elements are distinct.

Therefore, the Jewel graph admits Gaussian antimagic labeling.

Theorem 4. The Jelly fish graph admits Gaussian antimagic labeling.

Proof. Let V ={v;,v9,03,...,U9,,,4} be the vertices and E ={{vg,, 9V9m 14}
Utvam2vam 1} U {vam2vams3} U fvamavams1} U {vemsatomss} U {v1vpme b U
{VrVamss/1<k<m,me N}U{vjvgm/m+1<k<2m,meN}} be the edges of
the Jelly fish graph.

Define a function f:V — {a+ib/a,be N,b=a+1=a+1,1<a<n}

such that f(vg) =s+(s+1)i,1<s < n.
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Define the induced function f*:E — N such that f*(wv)=|f(u)[*
+| ) 2.

The edge labels are obtained as follows:

F*Vgmaeos V) = 4(2m? +5m)+2k* +k+7), k=2m+1,2m +3, m e N

F*omaea, V) =4@2m? + 9m)+ 2(k% +k+21), k=2m+1,2m+3, me N

f (Vams2s Vomaia) = 16m2 + 56m + 54

F*n, Vomas) = 42m? +14m)+ 2(k%2 + k+13), L k<m, me N

F*n» Vomas1) = 4@m? +3m)+ 2(k%> + k+3), m+1 < k < 2m, m € N.

Thus f*(E)={16m? +32m +18,16m? + 48m + 38,16m> + 48m + 46, 16m?
+64m +66,16m? + 56m + 54, (8m? + 28m + 30, 8m? + 28m + 38, ..., 10m? + 30m + 26),

(10m? +18m + 10, 10m? + 22m + 18, 10m? + 26m + 30, ..., 16m? + 16m + 6)}

in which all the elements are distinct.
Therefore, the Jelly fish graph admits Gaussian antimagic labeling.

Theorem 5. The Modified extended duplicate graph of star admits
Gaussian antimagic labeling.

Proof. Let V = {v;, vy, U3, ..., Ugp,,1} be the vertices and E = {{vjv9,,,1}
Uvoms1UmsrtUfvop/m+2<k<2m,me N}U{v,,,1vp/2<k<m,me N}} be
the edges of the Modified extended duplicate graph of star.

Define a function f:V - {a+ib/a,be N,b=a+1,1<a <n} such

that f(vg) =s+(s+1)i,1 <s < n.

Define the induced function f*:E — N such that f*(wv)=|f(x) |2
+] f) |
The edge labels are obtained as follows:

F* (U1, voys1) = 8m? +12m + 10
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F*(Vamsts Umat) = 10m? +18m + 10
o, vp)=20k2 +k+3),m+2<k<2m meN
F*Omat, vp) = (m? +6m)+2(k> +k+3),2<k<m, me N.

Thus f*(E) = {8m? +12m +10,10m? +18m + 10, (2m? +10m +18, 2m? +14m

+30, ..., 8m? + 4m + 6), (m? + 6m + 18, m> + 6m + 30, ...3m> + 8m + 6)} in

which all the elements are distinct.

Therefore, the modified extended duplicate graph of star admits Gaussian
antimagic labeling.

Theorem 6. The modified extended duplicate graph of path admits
Gaussian antimagic labeling.

Proof. Let V ={v,vq9, Vs, ..., U9,.9} be the vertices and
E = {v4p10ak14/0 <k < (m=1)/2, m € N}U {vgpvops /1< k<m,me N}
Wvap1Vopra/l<k<m-2,me N,k is odd} Ufvsus}} be the edges of the
Modified extended duplicate graph of path.

Define a function f:V - {a+ib/a,be N,b=a+1,1<a <n} such

that f(vg) =s+(s+1)i,1 <s < n.

Define the induced function ff+E—>N such that
o) = | f@) P+ fo) >
The edge labels are obtained as follows:

F*Vapsts Vapoa) = 64k% + 96k + 46,0 <k < (m -1)/2, m e N
f*(Vop, Uopy1) = 16k +16k +6,1<k<m, me N

F*(Vops1, Vopsg) = 16k% + 48k +46,1 <k <m -2, m e N, k is odd
f*(vs, vg) = 66.

Thus f*(E)={46,206, ...,16m? +16m +14, 38,102, ..., 64m? + 32m + 6,

110, 334, ...,16m? —16m + 14, 66} in which all the elements are distinct.
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Therefore, the Modified extended duplicate graph of path admits
Gaussian antimagic labeling.

Theorem 7. The corona graph K, GI?t admits Gaussian antimagic

labeling.

Proof. Let V ={v;, vy, s, ..., Uyp 4} be the vertices and
E = {vgmivp/1 <k <m,me N}U{vgpmiovp/m+1<k<2m, me N}U
{VamssVr/2m +1 <k <3m,me N}U {vyp, a0, /3m +1 <k <4m, m € N}
Utvam1vamee} Uvams2vam:3t U VamsVamsa} ULami1Vamea t U 0amavamys}

Ulvam+oVam+at} be the edges of the corona graph K, © K,.

Define a function f:V — {a+ib/a,be N,b=a+1,1<a <n} such

that f(vg) =s+(s+1)i,1 <s < n.

Define the induced function f*:E — N such that f*(uv)=|f(u) |2
+] f) %

The edge labels are obtained as follows:

IA

F*Wamst> Vi) = 8(4m? +3m) + 2(k2 +k+3),1<k<m, me N
F*Wamss, ) = 8(am? + 5m)+ 2(k2 + k+T7), m+1<k <2m, me N
F*amas> V) = 8(4m?% + Tm) + 2(k% + k+13), 2m+1 <k < 3m, m € N
F*Oamea, Up) = 8(4m? + 9m) + 2(k® + k+21), 83m+1 <k <4dm, m e N
F*(Vamats Vamss ) = 64m? +64m +18

F*(Vama2s Vamaes) = 64m? +96m + 38

F*Vamasss Vamsa) = 64m? +128m + 66

f*(U4m+1, U4m+4) = 64m2 + 96m + 46
F*Oamst> Vames) = 64m? +90m + 30

F*(Uama2s Vamsa) = 64m? +112m + 54, m e N.
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Thus  f*(E)={(32m? +24m +10, 32m? + 24m +18, 32m? + 24m + 30, ...,
34m? +22m+6,34m? +26m +6),(34m? + 46m +18,34m? + 50m + 26, 34m? + 54m
38, ..., 40m? + 36m + 14, 40m? + 44m + 14), (40m? + 68m + 30, 40m? + 76m
+38,40m? + 84m + 50, ..., 50m? + 50m + 26, 50m? + 62m + 26), (50m? + 92m
+46,50m? +102m +54,50m? +114m +66, .., 64m? + 80m + 42, 64m? + 64m + 42),
64m? + 64m + 18, 64m? + 96m + 38, 64m? +128m + 66, 64m> + 96m + 46,
64m? + 90m + 30, 64m? +112m + 54} in which all the elements are distinct.

Therefore, the corona graph K,©K; admits Gaussian antimagic

labeling.
Theorem 8. The corona graph W, (DI?t admits Gaussian antimagic
labeling.

Proof. Let V ={y, vg,vs, ..., U(n+1)m+1} be the vertices and

E = {{UnerlUk/l <k

IA

m, me N}U {v,povp/m+1<k<2m, me N}U

A

Unm+3Vp/2m +1 < k < 3m, m e N} U {U(n+1)mvk/(n ~m+1 <k <nm,m,
ne N} U {v(n+1)m+1vk/nm +1<k< (n + 1)m’ m, n e N} U {vnm+kvnm+(k+1)/1
<k <m,m ne NtU{piimUnme1}l be the edges of the corona graph
W, © K.

Define a function f:V - {a+ib/a,be N,b=a+1,1<a <n} such

that f(vg) =s+(s+1)i,1<s < n.

Define the induced function f*:E — N such that f*(uv)=|f(u)[*
+ f) 2.

The edge labels are obtained as follows:

IA

F*Wnmets V) = 2(0°m? + 3mn) + 2(k%> +k+3),1<k<m meN

FOumaz> V) = 2(n2m? + 5mn) + 22 + k+7), m+1<k <2m me N
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F*Wnmass vg) = 2(n%m? + Tmn)+ 2(k? +k+13),2m+1<k<3m,me N

f*(V(styms Vk) = 2n’m? + 2nm? + m% + mn+m)+ 2k% + k+1),

(n-1)m+1<k<nm,m,ne N
[ Ons1ym+1s Vnme1) = 4n’m? + 2nm? + 2m® +12mn+6m +10,m,ne N
[ (Ona1ym+1s Vnma2) = 4n’m? + 4anm? + 2m? +16mn+6m +18, m,ne N

F*(Vna1yms1s Unmeg) = an®m? + anm® + 2m® + 20mn+6m +30,m,ne N
F*(Ona1ym+15 Vnatym) = an’m? +8nm? +4m? + 8mn+8m+6,m,ne N
F WOnmsts Unms2) = an’m? +16mn +18, m,n e N

F*Wnmeos Unmes) = 4n’m? + 24mn + 38, m, n e N

F*(Ons1yms Vnm1) = an’m? + 4nm? + 2m® + 8mn+2m+6,m,n e N.

Thus f*(E)={(2n°m? + 6mn +10, 2n’m? + 6mn +18, 2n*m? + 6mn + 30, ...,
2n2m? + 2m? + 6mn + 2m + 6), 2n°m? + 2m? + 10mn + 6m + 18, 2n’m?
+2m? +10mn +10m + 26, 2n*m* + 2m* +10mn +14m + 38, ..., 2n*m* + 8m” +
10mn +4m +14), (2n2m? + 8m? +14mn +12m + 30, 2n°m? + 8m? +14mn + 20m
+38, 2n°m? + 8m? + 14mn + 28m + 50, ..., 2n’m? +18m? + 14mn + 6m + 26),
(4722m2 +4m? + 8mn —4m + 6, 4n’m? + 4m? +10mn — 6m + 8, ..., 4n’m? +
anm? + 2m? + 4mn + 2m + 2), 4n’m? + anm?® + 2m? + 12mn + 6m + 10,
4n’m? + anm? + 2m? +16mn + 6m + 18, 4n’m? + 4nm? + 4anm? + 2m? + 20mn

+6m + 30, 4n’m? + 8nm? + 4m? + 8mn + 8m + 6, 4n’m? + 4nm? +16mn + 18,

4n’m? + 24mn + 38, 4n’m? + 2m® + 8mn + 2m + 6} in which all the

elements are distinct.

Therefore, the corona graph W,®K; admits Gaussian antimagic

labeling.

Advances and Applications in Mathematical Sciences, Volume 20, Issue 9, July 2021



1778 K. THIRUSANGU and A. SELVAGANAPATHY

Theorem 9. The corona graph SPQIZ admits Gaussian antimagic

labeling.

Proof. Tet V ={vj, vy, V3, ..., Upust)ms1f be the vertices and
E={vpmsvp/1<k<m,me N}U{v,p.00p/m+1<k<2m,me N}U{v,mi3
v /2m+1<k <3m,m e N}U{(ps1)ymVp/(n-1)m+1<k<nm,m,n e N}
Upymave/nm+1<k<(n+1)m,m,ne N}} be the edges of the corona

graph S, © I?t.

Define a function f:V - {a+ib/a,be N,b=a+1,1<a <n} such

that f(vg) =s+(s+1)i,1<s<n.

Define the induced function f*:E — N such that f*(wv)=|f(x) |2
+| f) P

The edge labels are obtained as follows:

F*Wnme1s V) = 2(0°m? + 3mn) + 2(k%> +k+3),1<k<m meN

F*Oumaez> Vi) = 202m? + 5mn) + 22 +k+7), m+1<k<2m,me N

F*(Unmaz,vp)=2(n2m? + Tmn)+ 2(k? + k+13),2m +1<k<3m,me N

f*Wpstym» V&) = 2n?m? + 2nm? + m? + mn+m)+ 2k% + k+1), (n - 1)

m+1<k<nm mmnedN
[ Wns1ym+1> Vnma1) = an®m? + 2nm? + 2m® +12mn + 6m +10, m,n e N
F*(Vns1)ms1s Unmez) = an’m? + anm? + 2m* +16mn + 6m +18 m,ne N
F*(Vna1ym+1s Unmes) = 4n’m? + anm?® + 2m* + 20mn + 6m + 30, m,n e N
F*Onatyms1s Vns1ym) = 4n’m? + 8nm?® + 4m® + 8mn +8m + 6, m, n e N.

Thus FX(E) = {(2n®m? + 6mn +10, 2n’m? + 6mn + 18, 2n’m? + 6mn +
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30, ..., 2n2m? + 2m? + 6mn + 2m +6), (2n2m? + 2m? +10mn + 6m +18, 2n*m>

24 8m?

+2m? +10mn +10m + 26, 2n2m? + 2m? +10mn +14m + 38, ..., on’m
+10mn +4m+14),(2n2m? + 8m? +14mn +12m + 30, 2n%m? + 8m? +14mn + 20m
+38,2n%m? + 8m? +14mn + 28m + 50, ..., 2n°m? +18m? +14mn + 26), (4n’m?
+4m? +8mn —4m + 6, 4n’m? +4m? +10mn —6m + 8, ..., 4n’m? +4nm? + 2m>
+4mn +2m+2), (4n’m? + 4nm? + 2m? +12mn + 6m +10, 4n°m? + 4nm? + 2m?
+16mn +6m +18, 4n’m? + 4nm? + 2m? + 20mn + 6m + 30, ..., 4n’m? + 8nm?
+4m? + 8mn + 8m + 6} in which all the elements are distinct.

Therefore, the corona graph S, ® K; admits Gaussian antimagic

labeling.

Theorem 10. The corona graph H, ® I?t admits Gaussian antimagic
labeling.

Proof. Let V = {v, vy, vg, ..., U(n+2)m+1} be the vertices and
E={{v,mvr/1<k<m,me N}U{v,, o0 /m+1<k<2m,me N}U{v,, .3

vp/2m+1<k <3m,me N{U{pi1)mVe/(n—1)m+1<k<nm,m,n e N}
U{U(n+2)m+1vk /(n+1)m+1<k<(n+2)m,mneNtU {U(n+1)m+k
UniDm+(er)/1 Sk <m =1, m, n e N}U{ppi2)mVnim+1t U VniD)mr

Upmak/1<k<m,m,neN}} be the edges of the corona graph W, © K,.

Define a function f:V - {a+ib/a,be N,b=a+1,1<a <n} such

that f(vg) =s+(s+1)i,1<s <n.

Define the induced function f*:E — N such that f*(wv)=|f(x) |2
+] f) %

The edge labels are obtained as follows:

F*Wnmets V) = 2(0°m? + 3mn) + 2(k%> +k+3),1<k<m meN

F*Oumaez> Vi) = 202m? + 5mn) + 22 +k+7), m+1<k<2m,me N
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F*(Unmaz,vp)=2(n2m? + Tmn)+ 2(k% + k+13),2m +1<k<3m,me N

f*(Os1yms Vk) = 2n2m? +2nm? + m% + mn+m)+2k% +k+1), (n-1)m +1

<k<nm,m,ne N
[ (Ons1ym+1s Vnme1) = 4n’m? + 2nm? + 2m® +12nm +6m +10,m,ne N
[ (Ona1ym+1s Vnma2) = 4n’m? + 4anm? + 2m? +16nm +6m +18, m,ne N
F*(Vna1yms1s Unmeg) = an®m? + anm® + 2m® + 20mn+6m +30,m,ne N
F*(Vna1ym+1s Vnatym) = an’m? +8nm? + 4m® + 8nm+8m+6,m,ne N

F O(na2)ms1s Vnat)mk) = 4n’m? +12nm? +10m? + 8mn +14m + 4mk

+4nmk+2k2+2k+6,1£k£m,m,neN

* 2 2 2 2
T Qatymeks Vnsl)me (k1)) = 4n°m” + 8nm” +4m” + 8mn + 8m

+8mk + 8nmk + 4k +8k+6,1<k<m-1,m,neN
F*(Ons2ym» Vnstyms1) = 4n’m? +12nm? +10m? + 8nm +10m +6, m, n < N.

Thus f*(E)= {(2n2m2 +6mn +10, 2n2m? + 6mn +18, 2n°m? + 6mn + 30, ...,
2n%m? +2m? + 6mn + 2m + 6), (2n*m? + 2m? +10mn + 6m +18, 2n’m? + 2m* +
10mn +10m + 26, 2n°m? + 2m® +10mn +14m + 38, ..., 2n°m?> + 8m* +10mn + 4m
+14), (2n2m2 +8m2 +14mn +12m + 30, 2n2m2 + 8m? + 14mn + 20m + 38, 2n%m>
+8m? +14mn +28m + 50,..., 2n’m? +18m? +14mn + 6m + 26), (4112m2 +4m?
+8mn —4m + 6, 4n’m? + 4m® +10mn — 6m + 8, ..., 4n’m? + anm? + 2m® + 4mn +
2m +2), (4n’m? + 4nm? + 2m? + 2m? +12mn + 6m +10, 4n°m? + 4nm? + 2m? +16mn
+6m+18, 4n’m? + 4anm? + 2m? + 20nm + 6m + 30, ..., 4n’m? + 8nm? +4m? + 8mn
+8m +6), (4n2m? +12nm? +10m? +12nm +18m +10, 4n’m? +12nm? +10m? +

16mn +22m +18, 4n’m? +12nm? +10m2 + 20mn + 26m + 30, ..., 4n’m? +16nm?
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+16m? + 8mn +16m +6), (4n%m? + 8nm?® + 4m? +16mn +16m +18, 4n’m?
+8nm? +4m? + 24mn + 24m + 38, ..., 4n’m? +16nm? +16m? + 2), 4an’m? +12nm?
+10m? + 8nm +10m + 6} in which all the elements are distinct.

Therefore, the corona graph H,©® I?t admits Gaussian antimagic
labeling.

Theorem 11. The Mongolian tent M(2, m) admits Gaussian antimagic

labeling.

Proof. Let V ={v, vy, v3,...,09,,1} be the vertices and
E={vpuop/1<k<m-1,me N}U{vpvp/m+1<k<2m-1,me N}
Uopvmar/1<k<m,me N}U{vg,10r /1 <k <m,m,n e N} be the edges of the
Mongolian tent M (2, m).

Define a function f:V - {a+ib/a,be N,b=a+1,1<a <n} such

that f(vg) =s+(s+1)i,1 <s < n.

Define the induced function f*:E — N such that f*(wv)=|f(x) |2
+| f) P

The edge labels are obtained as follows:

f*p, Vpsr) = 4k% + 8k +6,1<m -1, me N

f*p, Vpyy) = 4k2 + 8k +6, m+1<k<2m-1,me N

F*Ony Umar) = 4k% + 4k + 2m? + dmk +2m +2, 1<k <m, me N

F*Womae1> V) = 2k + 2k + 8m% +12m +6,1 <k <m, m € N.

Thus f*(E) = {(18, 38, 66, ..., 4m? + 2), (4m? + 16m + 18, 4m? + 24m +
38,...,16m? +2), (2m? + 6m +10, 2m? +10m + 26, ..., 10m? + 6m + 2), (8m? +12m +10,

8m? +12m +18, ..., 10m? + 14m + 6)} in which all the elements are distinct.

Therefore, the Mongolian tent M(2, m) admits Gaussian antimagic

labeling.
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Theorem 12. The Umbrella graph U(m, 2m) admits Gaussian antimagic
labeling.

Proof. Let V ={v,v9,vs,...,09,} be the vertices and
E={vpup/1<k<m-1,me N}U{vpvp /m+1<k<2m-1,me N}
vV /1 <k <m,m e N}} be the edges of the Umbrella graph U(m, 2m).

Define a function f:V = {a+ib/a,be N,b=a+1,1<a <n} such
that f(vg) =s+(s+1),1<s < n.
Define the induced function f*:E — N such that f*(wv)=|f(u)|*
2
+| f)].
The edge labels are obtained as follows:

f*p, Vpsr) = 4k% + 8k +6,1<m -1, me N
O, Vpsr) = 4k + 8k +6, m+1<k<2m-1,me N
F*Omar, vp) = 2k% + 2k +2m% + 6m +6,1 <k <m, m e N.

Thus  f*(E) = {(18, 38, 66, ..., 4m? + 2), (4m? + 16m + 18, 4m? + 24m
+38,...,16m2% +2), (2m® + 6m +10, 2m® + 6m + 18, ..., 4m® + 8m + 6)}  in
which all the elements are distinct.

Therefore, the Umbrella graph U(m, 2m) admits Gaussian antimagic
labeling.

Theorem 13. The graph C,, + 11 admits Gaussian antimagic labeling.

Proof. Let V ={v;,vg,vs3,..., 0.1} be the vertices and
E={vp/1<k<m-1,me NIU{v,.10p/1 <k <m, me N}U{vyu,}
be the edges of the graph C,, + T;.

Define a function f:V — {a+ib/a,be N,b=a+1,1<a <n} such

that f(vg) =s+(s+1),1<s<n.

Define the induced function f*:E — N such that f*(uv)=|f(u) |2
2
+| f)].
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The edge labels are obtained as follows:
f*p, Vpsy) = 4k2 + 8k +6,1<k<m-1,me N
F*Uma1s V) = 2k% + 2k +2m% + 6m+6,1<k<m meN

¥y, vy) = 2m? + 2m + 6.

Thus F*(E) = {18, 38, 66, ..., 4m? + 2), 2m? + 6m + 10, 2m? + 6m
+18, ..., 4m? + 8m + 6), 2m? + 2m + 6} in which all the elements are
distinct.

Therefore, the graph C,, + T admits Gaussian antimagic labeling.

Theorem 14. The Petersen graph P, admits Gaussian antimagic

labeling.

Proof. Let V ={v, v9,v3,..., 050} be the vertices and
E = {vpvp,9/1 <k <3, ke N}U{vpup,5/1 <k <5 ke NHU{vpvp,s/1 <
k<2 ke NyU{vpun,1/6 <k <9 ke NyUf{vgvg}l be the edges of the
Petersen graph F,.

Define a function f:V = {a+ib/a,be N,b=a+1,1<a <n} such

that f(vg) =s+(s+1)i,1<s<n.

Define the induced function f*:E — N such that f*(uv)=|f(u)[*
+] f)[*.
The edge labels are obtained as follows:

F*n, Vpey) = 4k +12k +14,1 <k <3, ke N
F*p, Vpes) = 4k% + 24k +62,1< k<5 ke N
[ (g, Upys) = 4k% +16k +26,1< k<2 ke N

F*p, Vpsy) = 4k + 8k +6,6 <k <9 ke N

f*(U10> UG) = 306.
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Thus f*(E)={(30,54,86),(90,126,...,282),(46,74),(198,258,326,402), 306}
in which all the elements are distinct.

Therefore, the Petersen graph P; admits Gaussian antimagic labeling.

Theorem 15. The Coconut tree admits Gaussian antimagic labeling.

Proof. Let V ={v,vqg,vs3,...,09,} be the vertices and

E ={vp/1<k<m-1,meN}U{,vpr/l1<k<m,me N} be the
edges of the Coconut tree.

Define a function f:V - {a+ib/a,be N,b=a+1,1<a <n} such

that f(vg) =s+(s+1)i,1<s < n.

Define the induced function f*:E — N such that f*(uv)=|f(u)[*
+| f) .

The edge labels are obtained as follows:

f* (g, vpy1) = 4k%2 +8k+6,1<m -1, me N

F*Wms Umsr) = 2k + 2k + 4m® + dmk +4m +2,1 <k <m, m € N.

Thus f*(E) = {(18, 38, 66, ..., 4m? + 2), (4m? + 8m + 6, 4m? + 12m + 14,
4m? +16m + 26, ..., 10m? + 6m + 2)} in which all the elements are distinct.

Therefore, the Coconut tree admits Gaussian antimagic labeling.

Theorem 16. The Centipede tree admits Gaussian antimagic labeling.

Proof. Let V ={v,vq,0s,...,0s,} be the vertices and
E ={{vpop 1 /1<k<m-1,me N}U{puup/l <k <m,me N}
Hvpvamsr/1 <k < m, m e N}} be the edges of the Centipede tree.

Define a function f:V — {a+ib/a,be N,b=a+1,1<a <n} such

that f(vg) =s+(s+1)i,1 <s < n.

Define the induced function f*:E — N such that f*(wv)=|f(u)[*
+| f) %
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The edge labels are obtained as follows:

F (g, Upsy) = 4k% +8k+6,1<k<m-1,me N
F* gy Umag) = 4k% + 4k +2m? + 4mk +2m +2, 1<k <m,me N
F*(ps Vomap) = 4k + 4k +8m? + 8mk +4m +2, 1<k <m, m e N.

Thus f*(E)={(18, 38,66, ..., 4m? + 2), (2m? + 6m + 10, 2m? + 10m + 26, ...,

10m? + 6m + 2), (8m? +12m + 10, 8m? + 20m + 26, ..., 20m® + 8m + 2)}  in

which all the elements are distinct.
Therefore, the Centipede tree admits Gaussian antimagic labeling.

Theorem 17. The square graph of path admits Gaussian antimagic
labeling.

Proof. Let V = {v;, vg, Vg, ..., Uy} be the vertices and
E={{vpv 1 /1<k<m-1,me N}U{vgp,1095.3/0<k<(m—4)/2,me N}
Hvgrvapra/1<k<(m—-2)/2,me N}} be the edges of the square graph of path.

Define a function f:V = {a+ib/a,be N,b=a+1,1<a <n} such

that f(vg) =s+(s+1),1<s <n.

Define the induced function f*:E— N such that f*(uv)=|f()]* +|f(v)[>.
The edge labels are obtained as follows:

f (g, Vpa1) = 4k%2 + 8k +6,1<k<m-1,me N

F*(Uojs1, Vopsg ) =16k% +40k+30,0<k<(m—4)/2,me N

f*(Ugg, Vopss) = 16k + 24k +14,1 < k < (m - 2)/2, m € N.

Thus F*(E) = {(18, 38, 66, ..., 4m? + 2), (30, 86, ..., 4m? —12m + 14)

(54,126, ..., 4m? + 8m + 18)} in which all the elements are distinct.

Therefore, the Square graph of path admits Gaussian antimagic labeling.
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