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ABSTRACT
In this paper the existence of odd and even ratio edge antimagic labeling for double
triangular snakes (2Ay-snake), 2mA;-snake, 2mA,-snake and kC,-snake are proved.
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Introduction

The graphs considered here are finite, undirected and simple. The symbols V(G) and E(G) will denote the vertex set and edge set
of a graph G respectively. Also p and g denote the number of vertices and edges of G respectively. Rosa [7] defined a triangular
snake (or A-shake) as a connected graph in which all blocks are triangles and the block-cut-point graph is a path. Let Ax-shake be a A-
snake with k blocks while k nA-snake is a A-shake with k blocks and every block has n number of triangles with one common edge.

Max-min edge antimagic labeling was first introduced by J.Jayapriya and.D.Muruganandam in the year 2012, seeking application
in Welding Technology [4]. In the year 2013[5 ] Jayapriya showed the existences of Max-min edge antimagic labeling for the graphs
path, cycle, star, sunflower etc. Max-min edge antimagic labeling was renamed as ratio edge antimagic labeling [6]. In this paper the
existence of odd and even ratio edge antimagic labeling, for double triangular snakes, 2mAg-snake and kC4-snake graphs are shown.
Definition 1.1 [4]: Let G(V, E) be a simple graph with p vertices and g edges. A bijective function f : V(G) — {1, 3,5, ..., 2p-1} is
said to be odd ratio edge antimagic labeling if for every edge uv in E, the edge weights
_ max{f (u), f(v)} are distinct.

min{f (u), f (v)}

Definition 1.2 [4]: Let G(V, E) be a simple graph with p vertices and g edges.

A(uv)

A bijective function f:V (G) — {2, 4, 6, ..., 2p} is said to be even ratio edge antimagic labeling if for every edge uv in E,

_ max{f (u), f(v)} are distinct.
~ min{f (), f(V)}

2. Some Class of Triangular Snake Graph with Odd and Even Ratio Edge Antimagic Labeling

A(uv)

Theorem 2.1: The double triangular snake (2Ax-snake) graph admits odd and even ratio edge antimagic labeling.
Proof: Let G(V, E) be a 2Ac-snake graph. The graph G consists of the vertices V = {uy, Uy, ..., W} U {V1, V2, ..., Vier} U {wa, Wy, ...
wit and theedges E={uivi; 1 <i<k}u{uvis; 1<i<k}u{viwi;1<i<k}u{wvig;1<i<k}
Let us consider the function f: V(G) — {1, 3, 5, ..., 2p-1}, such that f (u;)) = 2i-1; 1 <i<k.
f(v;) =4k + (2i-1); 1 <i < k+1.f (w;) = 2k + (2i-1); 1 < i < k.Now the edge weights are calculated as follows.
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Forl<ic<k, Auv) = 4k +2i—1 Clearly for 1 <i, j <k, i #j, A(uivi) = A(ujvy), if A(uiw;) = A(u;w;) then
O
4k +2i-1 4k +2j—1 whichimplies i =j, which is a contradiction. Therefore all edge labels are distinct.
2i-1 2j-1
For1l<i<k,
AU )= 4k +(2i+1) Clearly for 1 <i, j <k, A(UiVis1)  A(UjVje1), i A(UiVis1) = A(UjVje1) then
iVl T (2| _1) '
4k +(2i+1) 4k+(2j+1) which implies i = j, which is a contradiction. Therefore all edge labels are distinct. For 1 < i <k,
@Qi-)  @j-)
AUw) 4k +2i—1 Clearly for 1 <i, j <k, i j, A(uiw) = A(uwy), if a(uiwi) = a(ujw;) then

T 2k+2i-1

N
IN
el

4k +2i—-1 4k+2j—1 which implies i = j, which is a contradiction. Therefore all edge labels are distinct. For 1 <
2k+2i-1 2k+2j-1

4k +(2i+1) Clearly for 1 <i, j <k, i # j, MWiVier) # MWVje), If A(Wivir) = A(WjVjer) then 4k +(2i+1) 4k +(2j+1)

A(Wyv,,,) = A @D 2k+(2i-1) 2k+(2j-1)

which implies i = j, which is a contradiction. Therefore all edge labels are distinct.
For1<ic<k, i
<< AVN,L) = 4k + (2! +1) .
4k +(2i-1)

Suppose A (Vivie1) = A(Vvj+1) then 4k +(2i+1) 4k +(2j+1) which implies i = j, which is a contradiction. Therefore all edge labels
4k+(2i-1) 4k+(2j-1)

are distinct. Thus the double triangular snake (2Ax-snake) graph admits odd ratio edge antimagic labeling.
To prove the existences of even ratio edge antimagic labeling, let us define

f:V(G) > {2,4,6,..,2p}, such that f (u;) = 2i; 1 <i <k

f(vi) =4k +2i; 1 <i<k+l

fw)=2k+2i;1<i<k

Now the edge weights are calculated as follows.

For1<i<k, AUy = 4k +2i Clearly for 1 <, j <k, i J, A(uivi) = a(uvy), if A(uiwi) = 1(uw;) then 4k +2i 4k +2j which
Yo 2 2j

implies i = j, which is a contradiction. Therefore all edge labels are distinct.

Forl<ic<k, Auv.) = 4k +2i+2 Clearly for 1 <i, j <k, A(UiVie1) # A(UVje1), IFA(UVI) = A(UVjer) then 4k +2i+2 4k +2j+2
i+l T 2| . 2| 2]
which implies i = j, which is a contradiction. Therefore all edge labels are distinct.
Forl<ic<k, 4k +2i  Clearly for 1 <1, j <k, i # j, Mviwi) = A(vjwy), if A(viwi) = A(vjw;) then 4k +2i 4k +2j which
A(U;w;) = - - _
2k + 2i 2k+2i 2k+2]j

implies i = j, which is a contradiction. Therefore all edge labels are distinct.

For 1 <i <Kk, 2wy )_4k+2i+2 Clearly for 1 < i, j < k, T # ], MWiVisa) = A(WVjer), if A(Wivieg) = A(Wjvjea) then
iVise) = T 45 A ¢

2k + 2i

4k +2i+2 4k +2j+2 whichimpliesi=j, which is a contradiction. Therefore all edge labels are distinct.
2k+2i  2k+2j

For1<i<Kk, i
orl<ic AN, = 4k + (2i + 2).
2k + (2i)
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For 1 <i <k, if i =], M(ViVie1) # A(VjVj+1). Suppose A(ViVie1) = A(Vjvj+1) then 4k +(2i +2) 4k +(2]j+2) which implies i = j, which is
2k+(21)  2k+(2j))

a contradiction. Therefore all edge labels are distinct. Thus the double triangular snakes (2 Ax-snake) graph admits even ratio edge
antimagic labeling.
Theorem 2.2: 2mA;-snake graph admits odd and even ratio edge antimagic labeling for m > 1.

Proof: Let G (V, E) be a 2mA;-snake graph.

The graph G consists of the vertex V = {u, u} U R VA S R R T and the edges E = {uju} U {ulv]i_; l<i<m}u
{uzvli; 1 < i < m} |\ {ulwi; 1 < i < m}U{uzwli}-

Let us consider the function f : V(G) — {1, 3, 5, ..., 2p-1}, such that f(w) = 2i-1;1<i<m.

f(Vi) =2m+ (2i-1); 1<i<m.

f(u;) =4m+landf(uy) = 4m+3.

Now the edge weights are calculated as follows.

Forl<i<m, AU = 42rin:r11.
AU, = 42Tj13.
AuV)) = %
Au,V)) = %;3_1)

Thus all edge labels are distinct. Hence 2ma;-snake are odd ratio edge antimagic for m > 1.
To prove the existence of even ratio edge antimagic labeling, let us define
f:V(G) —» {2, 4,6, ..., 2p}, such that f(lei.) =2i;1<i<m.

f(Vli) =2m+2i;l<i<m.
f(u) =4m+ 2 and f(u,) =4m+4.

Now the edge weights are calculated as follows.

Forl<i<m, Augwl) = 4m.+2.
Auw) = 4”"2:4.
- 222
-2

Thus all edge labels are distinct. Hence 2ma;-snake are even ratio edge antimagic for m > 1.

Theorem 2.3:.The 2mA-snake admits odd and even ratio edge antimagic labeling.

Proof. Let G (V,E) be a 2mA-snake graph. The graph G(V,E) consists of k(2m+1)+1 vertices. Let V(G) = {uy, Uy, ..., tys1}\J {v?, V42,
o™ U V2 ™ U v E ™ U {w wed L M U

fwoh, Wl o w™ U fwd wié . w™ and edges as

EG)={ vl <i<m2<k<m} U{U] <i<m2<k<m} O{WlU:l<i<m2<k<m} U{Wli:l <i<m2<k<m)

To prove that 2mA-snake admits odd ratio edge antimagic labeling let us define, /- V(G) —{1,3,5, ..., 4km+2k+1}, such that
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f(vj) = 2m(-1)+Qi-1) ; I < j<k [ <i<m.
f(wj) = 2m(k+j-1)+Qi—1); 1 < j<k I <i<m.
f(u;) = 4km=+(2j-1); 1 < j<k+1.

The edge weights are calculated as follows:

For [ <j<k-1,1<i<m Muyj)= __4km+2j-1 |
2m(j -1 +(2i -1

Clearly MUV )% MU1v}) , iFAUV) = MUjqvi) then,  4km+2j-1 = 4km+2j+1
2m(j-1D)+(2i-1) 2m(j-1)+(2i-1)

This implies 2 = 0, which is a contradiction.Thus edge labels are distinct.

For I <j<kI<i<m Muw))= 4km+2j-1 |
2m(k + j—1) + (2i -1)

Clearly AUW;") # A(Uj+1W;) .

If Muy;) = MujsaY;') , then skm+2j-1 = 4km+2j+1
om(k+ -1+ 2i-1) 2mk+j-1)+(2i-1)

This implies 2 = 0, which is a contradiction. Thus edge labels are distinct.
For I <j, [ <k, clearly for [ # j, MUjUj+1) # MUUj+1).

If A(UUj+1) =A(UjUjsy) then 4Km+2j +1=4km+21+1
4km+2j-1 4km+2l-1

This implies | = j, which is a contradiction. Thus edge labels are distinct.
Therefore 2mAy-snake graph admits odd ratio edge antimagic labeling.
To prove the existence of even ratio edge antimagic labeling, let us define
g V(G) —{2,4,6,..., 4km+2k+2), such that g(v{')=2i; I <i<m
9(v) =2m(—1)+ 2i; 1 <j <k 1 <i<m.
g(w;) =2m(k+ j—1)+2i; 1 <j <k 1 <i<m.
g(uy) = 4km+2j; 1 <j<k+1.
The edge weights are calculated as follows:
For 1 <j<k I<i<m Muly)=_4km+2j
2m(j-D+2i
Clearly Auy;') # MUjst'v;),

AUV = AMUqy) then  4km+2) = 4km+2j+2
2m(j-D+2i 2m(j-1)+2i

This implies 2 = 0, which is a contradiction. Thus edge labels are distinct.

For I <j<k I<i<m Muwj)=  4km+2]j
2m(k + j—=1) +2i

Clearly A(UW;) # A(Ujaw;),

if AUY) = MUY then  4KM+2] = akmi2j+2
2mk+ - +2i 2mkk+ j-1)+2i

This implies 2 = 0, which is a contradiction. Thus edge labels are distinct.
For I <j, [ <k, clearly for [ # j, MUjuj+1) # MUUj+1).

If A (Ujuj+1) = Mujueg) then 4km+2j = 4km+ 21 This implies | = j, which is a contradiction. Thus edge labels are distinct. Therefore
4km+2j 4km+2l

2mAg-snake graph admits even ratio edge antimagic labeling.

Theorem 2.4: The kC,-snake graphs are odd and even ratio edge antimagic labeling.
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Proof. Let G(V, E) be a kC,-snake graph where k > 1. This graph has 3k+1 vertices and 4k edges. Let
V(G) ={wi, 1 <i<k+1}U{uy 1 <i<k}U{v; 1< i<k},
EG)={ wiviy I S i<k}Uqwiy [ < i<k} WiV [ < i<k}
{Winliy I < i<k}
To prove that kC4-snake admits ratio edge antimagic labeling let us define,
f:V(G) > {1, 3, 5,..,6k+1} such that f(v)) = 2i—1; 1 <i <k
f(u) =2k+2i—1 ; 1 <i <k f(w;) =4k+2i-1; ] <i<k+I.
The edge weights are calculated as follows:
For, 1 < i<k Mwy) =K +2 -1
2i-1
For 1< i j<k clearly Mwv;)#AW,v)) and i #].

If Mwivi) = Mwyv;), then 4k +2i -1 = 4k +2j-1
2i-1 2j-1

This implies i = j, which is a contradiction.

For /< ij<k Mwu)=4K+2i-1
2k +2i—-1

For 1 < i,j<k clearly AMwiu;)#A(wju;) and i #;.
If A(WiU;) = A(w;u;) then AK+21—1_4k+2j -1 This implies i = |,
2k+2i—-1 2k+2j-1
which is a contradiction.
4k +1+ 2i
2i-1
For 1 < i,j<k clearly MWi.+1V;) # AMWj+1V;) and i # .
Ak +1+2i _4k+1+2j

For 1< ij<k MWV =

If AM(Wir1Vi) = M(Wj+1V;)) then

2i—1 2j-1
This implies i = j, which is a contradiction.
For/<ij<k Mwau)=2KT21+1
2k +2i—-1

For 1 < i,j<k clearly MWi+1Uj) # MWj.1U;) and i # .

4k +2i+1_4k +2j+1
2k +2i—-1 2k+2j-1

This implies i = j, which is a contradiction. Thus all edge labels are distinct

If M(Wis1U;i) = M(Wj41U;) then

For 1< i j<k -clearly MwV;) # MWi+V;) and i # .

TEA(WV;) = A(Wisavi) then 4K +2i —1=4K +2i +1 jmpjies 2 = 0, which is a contradiction.
2i-1 2i-1

Also Mwil;) # MWirrl;), if Mwil;) = M(wis1U;) then 4k+2i-1-4k+2i+1 implies 2 = 0, which leads to contradiction.
2k +2i—1 2k+2i-1

Thus all edge labels are distinct. Therefore kC4-snake graph admits odd ratio edge antimagic labeling.

To prove the existence of even ratio edge antimagic labeling, let us define
g:V(G)— {2 4,6,..., 6k+2)}, such that

g(vy) =2i; 1<i<k

g(u;) = 2k+2i; 1 <i<k
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gwy) =4k+2i; 1 <i<k+l.

The edge weights are calculated as follows:

For 1 <i<k Mwy)=2K+2i
2i

For I <i,j<k, clearly A (Wvj) # A (WjVj) and i £J.

IF% (wvp) = & (wyv;), then K+ 21 =4k +2 Thisimpliesi = j,
2i 2]

which is a contradiction. Thus all edge labels are distinct.

For 1 <i<k M (W) = 4k+2i,
20+ 2

For 1 < i j <k clearly MWVi) # MWVjs1). If AWVis1) # AWVjer) then 4k+2i = 4K+2]  This implies i = j, which is a
2i+2 2j+2

contradiction. Thus all edge labels are distinct.

For I <i<k A(wu) = M
2Kk + 2i
For 1 <i, j <k, clearly A (Wjuj) # A (wju;) and i # .

I AWy = Aw;) then 2K +21 24k +2]
2k+2i 2k+2]

This implies i = j, which is a contradiction.

Thus all edge labels are distinct.

For 1 <i <k A (W) :4k—+_2' . Clearly Mwy) % AWisov), if AWvi) = MWisv;) then 2K+ 21 24K+ 2i+2 jmglies 2 = 0,
K+2i+2 2i 2i
which leads to a contradiction. Thus edge labels are distinct.
Clearly Mw;u;) # MWi1Uj), if A(wWil;) # AM(WiU;) then 4k +2i - 4K +2i +2 implies 2=0, which leads to a contradiction. Thus edge
2k+2i 2k +2i

labels are distinct. Therefore kC,-snake graph admits even ratio edge antimagic labeling.

Conclusion

Thus existence of odd and even ratio edge antimagic labeling, for some class of graph is proved.
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