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Abstract

In this paper we introduce New Labeling called Product Root Sum Mean Labeling. It is
defined as let G = (p, ¢) be a graph an injective function f :v — {1, 2, 3, ---, ¢ + 1} is said to be

a product root sum mean labeling if the induced function f* defined by

) < L)+ 10) + T + )
f*wo) .

yield different values. Here we examine the existence of this

labeling for some graphs such as Path, Middle graph of a Path, Total graph of a Path, Split graph
of a Path, Shadow graph of a Path, Cycle, Middle graph of a Cycle, Triangular Snake, Alternate
Triangular Snake, Double Triangular Snake, Alternate Triangular Snake, Kite, Quadrilateral
snake graph, Double Quadrilateral snake graph and Alternative Quadrilateral snake graph.
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1. Introduction

Graph theory is the fast-growing area of combinatorics. Graph labeling is
an assignment of integers to the vertices or edges or both subject to certain
conditions. Labeled graphs serve as useful models for a wide range of
applications. After the introduction of graph labeling, various labeling of
graphs such as graceful labeling, cordial labeling, prime cordial labeling.
Magic labelling, Anti magic labeling etc., have been studied in over 2100
papers [2]. Several researchers refer to Rosa’s [4] work. The concept of Root
Square Mean Labeling in Graphs has been introduced by Sandhya,
Somasundaram and Anusa [5]. Motivated by the above works in this paper
we introduce a new type of labeling called Product Root Sum Mean labeling
and investigate the existence of this for graphs namely Path, Middle graph of
a Path, Total graph of a Path, Split graph of a Path, Shadow graph of a Path,
Cycle, Middle graph of a Cycle, Triangular Snake, Alternate Triangular
Snake, Double Triangular Snake, Alternate Triangular Snake, Kite,
Quadrilateral snake graph, Double Quadrilateral snake graph and

Alternative Quadrilateral snake graph.
2. Preliminaries

Definition 2.1. A walk in which the vertices uq, uq, -+, u,, are distinct
is called a path. A path on n vertices is denoted by P,. A closed path is called

a cycle. A cycle on n vertices is denoted by C,,.

Definition 2.2. The middle graph of a connected graph G denoted by
M(G) is the graph whose vertex set is V(G)U E(G) where two vertices are

adjacent if and only if either they are adjacent edges of G or one is a vertex of

G and the other is an edge incident on it.

Definition 2.3. The total graph, T(G) of a graph G is the graph whose
vertex set is V(G)U E(G) and two vertices are adjacent whenever they are
either adjacent or incident in G.

Definition. 2.4. For a graph G the split graph is obtained by adding to

each vertex v a new vertex such that v’ is adjacent to every vertex that is
adjacent to v in G. The resultant graph is denoted as spl (G).
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Definition 2.5. 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 neighbours of the corresponding vertex v” in G”.

Definition 2. 6. Square graph of a graph G denoted by G? has the same
vertex set as of G and two vertices are adjacent in G2, if they are at a
distance of 1 or 2 apart from G.

Definition 2. 7. A Triangular Snake 7), is obtained from a path
U, Ug, -+, U, by joining u; and u;,; to a new vertex v; for 1 < i <n-1.
That is every edge of a path is replaced by a triangle Cs.

Definition 2.8. A Quadrilateral Snake @, is obtained from a path
u, Uy, =+, U, by joining u; and u;,; to two new vertices v; and w;
respectively and then joining v; and w;. That is every edge of a path is

replaced by a cycle Cy.

Definition 2.9. The Kite graph is obtained by attaching a path of length

‘m’ with a cycle of length ‘n’ and it is denoted as K, ,,.

3. Main Results

Theorem 3.1. The Path graph P, is a Product Root Sum Mean graph.

Proof. Let the vertex set be V = {v;, vy, -+, v,_1, v,,}. The edge set is
E = {v;, v;,;} for all values of n. Define amap f:V — {1, 2, 3, -+, ¢ +1}.
Such that f(v;) = i, 1 < i < n; Define the induced function f* : E - N such

that f* (o) = T@* F@)+JF@) + ()

5 ) . The edge labels are obtained as

F*(oiay) = [L*(L+1)+2wll+(L+]_)] _ (@ +L)-|2-\/2L+1,1Sisn_1.
i24i)+ 2 +2
2

Thus the edges {2, 5,8, -, ( } are all distinct. Hence the

theorem.
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Theorem 38.2. The Middle graph of path M(P,) admits Product Root
Sum Mean Labeling.

Proof. Let the vertex set be V = {uy, ug, -+, u,,_1, Uy, Vg, ---,_1}. The
edge set is E ={yu;1,1<i<n-2Uwuv;,1<i<n-1Uuu;q,1<1
< n -1}; for all values of n. Define a map f:V — {1, 2, 3, ---q +1}. Such
that f(y;)=2i,1<i<n-1;f(v;) =2i-1,1<i<n Define the induced

function f* : E — N such that f*(uv) = fw)* f(v) +2“f(u) + /) . The edge

labels are obtained as

[2i (20 +2) + 2i + (20 + 2)]  (4i® +4i) + J4i + 2 1<i
- 5 1<

g q) =

5 1<n-2.

£ ;) = [(2: 1)*2L+2\/(2L 1)+21]: (41 +4l)2+\/4l+2’1£isn_1.
£ (vsy) = [2i * (2i +1)+2\/2l +(2i +1)] _ (4i* + 2L)2+ Vi +1 l<i<n-1.
.9 . o
Thus the edges {5, 13, 25, -, (4i” + 4L)2+ h+2 .9 796
(4i2 +40) +V4i + 2 (4i2 +20)+ N4 +1

04,11, 22, ..., are all distinct. Hence

2

the theorem.

2

Theorem 38.3. The Total graph of path T(P,) is a Product Root Sum

Mean graph.
Proof. Let the vertex set be V = {u, ug, -, u_1, V1, Ug, ===, U, }. The
edge  set is E={uwu1,1<i<n-2Uvuy;,1<i<n-1Uuyuv;,,

1<i<n-1vv4,1<i<n-1} for all values of n. Define a map
f:V—>1{,28,---q+1}. Such that f(y;)=2i,1<i<n-1; f(v;) =2 -1,
1<i<n. Define the induced function f*:E —> N such that

() = f@)* fv) + Jf@w) + f)

5 ) . The edge labels are obtained as
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. [2i%(2i+2)+ 2+ (20 +2)] (4% +4i)+Vai+2 _ .
[ (winiy) = = 5 1<i<

B <n-2.
£ (os1) = [(2i —1)*2i +2\/(2L—1)+ 2i] _ (4 +4L)2+ V4i+2 Q<i<n-1.
i) = [21*(21+1)+2\/21+(21+1)] _ (42 +21)2+ Vai+1 Q<i<n-1.

£ (oi1) = [(2i 1) (2i + 1)+2,/(2i —D+(@i+1)] _ (4*-1)+V4 1<is

5 <n-1.
.9 . o
Thus  the edges {5,183, 25, -, (2 +4L)2+ H+2.9 716, .,
.9 . . .9 . -
(41 + 41)2+ v4i + 2 4,11, 22, ., (41 + 2L)2+ Vai +1 $9.8.19, ..,

(4i% 1)+ J4i

5 } are all distinct. Hence the theorem.

Theorem 3. 4. The Split graph of path Spl(P,) admits Product Root
Sum Mean Labeling.

Proof. Let the vertex set be V = {uy, uq, ..., u,, vy, Vg, ..., U, }. The edge
set is E={u;u;;1,1<i<n-1Uv;u;q,1<i<n-1Uu;v;,1<i<n-1} for all
values of n.

Defineamap f:V — {1, 2,3, ..., ¢ +1}. Such that f(y;) =2i,1<i < n;
f(v;) = 2i —1,1 < i < n. Define the induced function f* : E - N such that

) - [0 )+ @ T o

5 ) . The edge labels are obtained as

f*(uium):[ZL*(2L+2)+2,/2L+(21+2)]:(4z +4L)2+\/4L+2,1Sisn_1‘

P oug,g) = (B D* @i+ 2)+ J@i-1)+@2i+2)] _ (4% +2i-2)+V4i+1 ’

2 2

1<i<n-1.
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(i) = [21*(2L+1)+2,/2z+(2z+1)] _ (4 +2L)2+ Vdi+1 Q<i<n-1.
.9 . T
Thus the edges {5,183, 25, -, (Wi +4) 4 VAi+2 5 10 oy

2
(4i2+2i—2)+«/4i+1.411 99 (4i% + 20) + Jai + 1
2 ) b b 9 *c 2
Hence the theorem.

} are all distinct.

Theorem 3.5. The Shadow graph of path Dy(P,) is a Product Root Sum

Mean graph.
Proof. Let the vertex set be V = {uy, ug, ..., u,, vy, Vg, ..., U, }. The edge
set s E={wu;,1<i<nUvv,1<i<nUvu,1<i<n-1

Uu;v;1, 1 <1 < n—1} for all values of n.

Defineamap f:V — {1, 2,3, ..., ¢ +1}. Such that f(y;)=2i,1<i < n;
f(v;) = 20 —1,1 < i < n. Define the induced function f* : E — N such that

F(aw) = T 1)+ V@) + )

5 ) . The edge labels are obtained as

F(ugg) = [2i*(2i+2)+2\/2i+(2i+2)] _ (42 +4i)2+ V4 +2 1<

1<n-1.

£ itisny) = [(2i —1)* (2 +1) +2J(2i —D+@2i+1)] _ (4® _12)+ Jai ,

1<i<n-1.

x C[@i-1) %2+ 2)+ (2 —1)+ (20 + 2)]  (4i% +2i - 2) + V4i + 1
[ (wisg) = 5 = 5 ;

1<i<n-1.

x C[2i (20 +1)+ 2 + (2 + 1)) (4i® + 20) + Vai +1
f (uivig) = 9 = 9 ’

1<i<n-1.

(4% + 4i)+ Vi + 2

Thus the edges {5,138, 25, ..., 5

;2,8,19, ...,
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.9 . Iy
.3,10, 21, .., Wi +2 22)+ 4+l 411 99, .,

(4i% + 20) + J4i + 1

5 } are all distinct. Hence the theorem.

Theorem 3.6. The Cycle graph C,, is a Product Root Sum Mean graph.
Proof. Case (1): If n 1s Odd.

Let the vertex set be V = {uy, ug, ..., Un41)/2, V1, Vg, -5 Un-1)/2}- The

n-1

edge setis E = {yu;,1,1 <1 —5 5 Vilisls 1<i<

IA

n—

Un+1 Un-1
» U1Urs nQ n2 }

for all values of n. Define a map .., ¢ +1}. Such that

f:V->1{23.

A

flu)=2i-1,1<i<nL

f(l)i)=2i,1§i

IA

Define the induced function ffE—>N

() = W) * f(v) +2“ W)+ f(v) . The edge labels are obtained as

such that

. [@2i-1)%(2i+1)+J@i-1)+(2i+1)] _[(4i2-1)+V4i] . . _n-1
f(ujupg)= 2 = 5 ,1<i< 5
- C(@i) = (20 + 2) + V(20) + (20 + 2)]  [(46% + 4i) + V4i + 2]

f (Ulu’l+1) - 9 - 2 ’

f(wvy) = 2+43

= 2.
2

x nx(n-1)+vn+n-1 _n?>-n+J2n-1
[ (Wns1vn-1) = =
ntl¥n-l 2 2

2 2

2 ;
Thus the edges {2,819, ..., [(40 12) A \/E]

.9 . . 2
[(45% + 4!)2+ Vdi+2] 5 n"-n +2 2n — 11 ove all distinct.

; 5,13, 25, ...
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Case (i). If n is even.

Let the vertex set be V = {uy, ug, ..., Y(n/2), U1, Vg, ---» Unj2)}- The edge

n-1 ; WUy Up_1Up_p ) for
2 T2

. . . _n-—
set is E = {yju;1,1<i< U1, 1 <0 <

all values of n.

Defineamap f:V — {1, 2, 3, ..., ¢ +1}. Such that

flu;))=20-1,1<i<

Define the induced function ff+E >N such that

£ (wv) = f@)* f)+ Jf@w) + f(v)

5 ) . The edge labels are obtained as

. @i-1)*(2i+1)+J(2i-1)+ (2 +1)] _ [(4i2 1)+ V4i] . n-2
frwiuig)= 3 = 5 A<i<==
;) = [(20)* (20 +2)+ V/(20)+ (20 + 2)] [(4i% + 4i)+ V4i + 2]

Y+ - 2 - 2 )
1sisn;2.
2+4/3

)= (n-1)*n+vn-1+n _ n?—n+vJ2n-1

f*(unvn 2 2

22

Thus the edges {2, 8,19, ..., 5,13, 25, ...,

[(4i% - 1) + V4i]
2

are all distinct. Hence the

[(4i2+4i)+«/4i+2].1, n®—n+ 2n -1,
2 o 2

theorem.

Theorem 3.7. The triangular snake T, admits Product Root Sum Mean
Labeling.
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Proof. Let the vertex set be V = {u;, ug, ..., u,, v;, vy, ..., v,_1}. The

edge set is E={u;u;.1,1<i<n-1Uuyyu;,1<i<n-1Uvju;1,1<i<n-1} for
all values of n.

Defineamap f:V — {1, 2, 3, ..., ¢ +1}. Such that

IA
A
S

flu;)=2i-1,1

A
S
I
=

f(vi):Zi,lsi_

Define the induced function ff*E—>N such that

gy = F@)* 1) + @)+ F0)
o) 5

The edge labels are obtained as

[(2i-D)*@i+1)+J@ -1+ @i+1)] _ (4*-1)+V4

fr(wiuig) = 3 5
1<i<n-1
) = [(2i - 1) = (20) + (@i - 1) + (20)] _ (4% - 20)+ V4 -1
1%1+1 9 B) s
1<i<n-1
i) = [(20) * (20 + 1)+ J(20) + (2 +1)] _ (4i® + 20) + Vai +1
1“1+1) — 9 = B R
1<i<n-1.
.92 _ "
Thus the edges {2, 8, 20, ..., m; 1, 7,16, ...,
2 . —_— 92 . —
(e 2l)2+ -l , 4,11, 22, ..., (4" + 2l)2+ A+ 1} are all distinct. Hence

the theorem.

Theorem 3.8. The Alternate triangular snake AT, admits Product Root
Sum Mean Labeling.

Proof. Let the vertex set be V = {uy, ug, ..., uy,, vy, Vg, ..., Uya}. The
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edge  set s E={uu1,1<i<n-1Uug_1v;,1<i<n/2Uvuy,,

1 <i < n/2} for all values of n.
Defineamap f:V — {1, 2, 3, ..., g +1}. Such that
flu;))=2i-1,1<i<n.
fv;)=2i,1<i<n/2.

Define the induced function ff*E—>N such that

) - L@ f0)+ JF@ + @)

5 .

The edge labels are obtained as

fH(wugg) =

[(2i -1+ @i+1)+J@i-1)+ @i +1)] _ (4®-1)+4i
2 2 ’

1<i<n-1

[2(2i - 1) = (20) + V2(2i - 1) + (20)] _ (8i® — 4i) + V6i - 1
5 ,

[ (ugiqv;) =

2
1<i<n/2
. [(20) % (4i 1)+ J(20) + (40 - 1)] (8% — 2i) + V6i — 1
f(viug;) = = ;
2 2
1<1i<n/2
.9 .
Thus the edges {2, 8,19, ..., W; 1,11, 28, ...,
.2 . I .9 . o
(8" - 41); 61 , 4,15, 35, ..., (8" - 21); 6 = 1} are all distinct. Hence

the theorem.

Theorem 3.9. The Double triangular snake DT, admits Product Root
Sum Mean Labeling.

Proof. Let the vertex set be V ={u, ug, ..., u,, V1, Vg, ..., Up_1,

Advances and Applications in Mathematical Sciences, Volume 20, Issue 9, July 2021
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Wi, Wy, ..., Wy_1}. The edge set is E = {uujq,1<i<n-1Uuyvy;,

1<i<n-1Uvuyjq,1<i<n-1Uww;,1<i<n-1Uwu,1<i<n-1}
for all values of n.

Defineamap f:V — {1, 2, 3, ..., g +1}. Such that
flu;)=38i-2,1<i<n.
flo;))=38i-1,1<i<n-1.
fw;)=38i,1<i<n-1.

Define the induced function ffE—>N

oy £ F0)+ JFG)+ )
f (uv) ) '

such that

The edge labels are obtained as

. 1)_[(3i—2)*(3i+1)+\/(3i—2)+(3i+1)]_(9i2—3i—2)+«/6i—1
1%i+1) = 9 = 5 ,

1<i<n-1

. [Bi-2)*Bi-1)+JBi-2)+Bi-1)] (9% -9i+2)+V6i-3
[ (wv;) = 5 = 5 ,

1<i<n-1.

. B -1 @i+ 1)+ B -+ @+ 1)] (9% —i)+ V6P
frviuig) = 5 5 ,
1<i<n-1

. B —2)* (3) + V(Bi — 2) + (3)] _ (9i® — 6i) + V6i — 2
[ (ww;) = 5 = 5 ,

x @)= Bi+ 1)+ JB)+ @Bi+1)] (9% +3i)+V6i +1
[ (wiuig) = 5 5 ,

1<i<n-1.

-2 . T
Thus  the edges {315, 37,..., 2~ "22)+ V6 —1

; 1,11, 29, ...
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1“—914+2)+v61— 1“-1)++v61 1” —61)+ V61—
9i% —9i+2)+/6i—3 9i2 -1)+6i 9i2 —6i)+V6i—2
2 b

5,19,42,...,————,2,13,33,...
2 b b 9 b 9 2 9 9 b 9 b
.9 . A
7,22, 47, ..., (9i” + 3i) + V6i + 1} are all distinct. Hence the theorem.

2

Theorem 3.10. The Alternate double triangular snake ADT, admits
Product Root Sum Mean Labeling.

Proof. Let the vertex set be V ={u, ug, ..., u,, U1, U9, ..., U_3,
Wi, W, ..., wn_3}.
The edge set is E={uuj1,1<i<n-1Uuy_yv;,

A

1<i<n/2Uvjug,1<i<n/2Uug_w;,1<i<n/2Uw;juy,1<i<n/2}
for all values of n.

Defineamap f:V — {1, 2, 3, ..., g +1}. Such that
flu;)=38i-2,1<i<n.

f;)=8-1,1<i<n/2.

fw;)=38i,1<i<n/2

Define the induced function ff*E—>N such that

) _ )+ £0)+ JF)+ )

2

f(w

The edge labels are obtained as

i) = [(3i—2)*(3i+1)+ /(8 —2)+Bi+1)] (9% —4i-2)+V6i-1
1%i+1) — 9 = B ,

1<i1<n-1.

. [8(2i-1)*(Bi-1)++/3(2i 1)+ (Bi—1)] _ (1812 -21i+5)+9i -6
[ (ugiqv;) = 3 = 5 ,

. n
1<1<—.
'=73

F(opitgy) = (B0 * (60 =2)+ JBI-T)+ (61-2)] _ (18i° 12+ 2)+ V9 -3
l 1)~ 2 = 2 ,

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



A NEW PRODUCT ROOT SUM MEAN LABELING ON ... 1891

. n
1<1<—.
'=73

. [3(2i-1)*(31)++/3(2i 1)+ (3i)] _ (18i% —9i)+9i —1
[ (ugiqw;) = 5 = 5 ;

1<i<

n
5"

£ (wigy) < (B (6 =2)+ (D) + (6~ 2)] (18i% — 6i) +/9i — 2
l 1) 2 - 2 ’

. n
1<1<—.
"=

2 _ . [ _
Thus the edges {3,15,37,..., (9" - 4i 22)+ 61

9 o — 2 1o /9i —
(18i 21z+25)+dgz N L. 12L+22)+ 9-3 9 99 60.....

(182 = 9i)+ V9 -1 - 18i2 - 6i) + v9i — 2
2 b ) ) 9 *c 2

; 1,19, 54, ...,

} are all distinct.

Hence the theorem.
Theorem 3.11. The Kite graph Kj , is a Product Root Sum Mean graph.

Proof. Let the vertex set be V ={u,ug,...,us,,}. The edge set is

E={u;u;;;,1<i<n+2Uuusg for all values of n.
Defineamap f:V — {1, 2, 3, ..., g +1}. Such that
flu;)=i,1<i<3+n.

Define the induced function ff*E—>N such that

) - 0 F0)+ S+ )

5 .

The edge labels are obtained as

* _[(i)*(i+1)+,/(i)+(i+1)]_(i2+i)+«/2i+1
frwiugg) = 5 = 5 ;

1<i<n+2.
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W*E)+ VD @] _ @) +Va _,

fH(uyug) = 5 5

(2 +1)+V2i+1
2 ki

Thus the edges {1, 4,17, ..., 3} are all distinct. Hence

the theorem.

Theorem 3.12. The quadrilateral sanke @, admits Product Root Sum

Mean Labeling.
Proof. Let the vertex set be V = {u, ug, ..., Uy, U, Vg, ..., U1,
wy, Wy, ..., w,_1}. The edge set is E ={yu;,;,1<i<n-1Uuwu;,

1<i<n-1Uvw;,1<i<n-1Uwu;,;,1<1i<n-1} for all values of n.
Defineamap f:V — {1, 2, 3, ...q + 1}. Such that
flu;)=38i-2,1<i<n.
f;)=8i-1,1<i<n-1.
fw;)=38i,1<i<n-1.

Define the induced function ffE—>N such that

f@)* f(0) + Vf(w) + f(v)

f () = :

The edge labels are obtained as
(Bi-2)@Bi+1)+V6i-1 _ 9> -3i—-2+J6i -1

flujuiyg) = 5 5 1<i<n-1.

f(uivi)z(3i—1)(3i—1)+~2/(3i—2)+(3i—1)=9i2—9i+§+«/m,lgign_1.
f(viwi)z(3i—1)(3i)+w2/(3i—1)+(3i)=9i2—3i+22+«/m,1gign_1.
Flwitig )= (3i)(3i+1)+w2/(3i)+(3i+1) _ 9 +3i2+m’1£m_1.
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9i2 -3i-2+6i—-1

Thus the edges {8,15,37,67,..., 5 ;1,11,29,...,
-2 . N .2 . A .2 . 5
% _9l+§+\/6l_3,4,16,38,...,9l —9l+22+\/6l—1;7,22’47,“.’91 +312+~/6L+1}

are all distinct. Hence the theorem.

Theorem 3.13. The Double quadrilateral snake D@, admits Product

Root Sum Mean Labeling.
Proof. Let the vertex set be V ={u, usg, ..., u,, Uy, Vg, ..., Up_1,
Wy, Wy, eoey W1y X1y X9y coes Xpyels s Y2 oovs Y1)

The edge set is E = {uu; 1,1 <i<n-1Uvw;,,1<i<n-1Uxy,
1<i<n-1Uwu;,1<i<n-1Uwu;q,1<i<n-1Uuy;x;,

1<i<n-1Uyju;q,1<i<n-1} for all values of n.
Defineamap f:V — {1, 2, 3, ...q + 1}. Such that
flu;)=5i-4,1<i<n.
flo;)=5i-38,1<i<n-1.
fw;)=56i-1,1<i<n-1.
flx;)=56i-2,1<i<n-1.
fly;)=5i,1<i<n-1.

Define the induced function ffE—>N such that

) - L0 f0)+ VF@ + )

5 .

The edge labels are obtained as

[(5i - 4)* (5i + 1)+ J(5i - 4) + (5i +1)] _ (25i* ~15i —4)+10i -3
2 2 ’

fruuig)=
1<i1<n-1

[(5i - 8) (5i — 1)+ \/(5i - 3) + (5i —1)] _ (25i* —20i + 3) + v10i — 4

f*(vjw;) = 5 5
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1<i<n-1

. [(5i—2)*(51) + /(51— 2)+ (5i)] _ (25i% —10i)+~10i -2
fr(xy;)= 5 = 9 ,

1<i<n-1

(o) = [(5i —4)* (5i —3)+ /(51 — 4)+ (5i — 3)] _ (25i* —35i +12)+10i -7
Y1) 2 - 2 ’

1<i<n-1

. [(Bi-1)x(Bi+1)+JBi-1)+(5i+1)] (252 —1)+10i
[ (wiuiq)= 5 = 5 :

1<i<n-1

£ (%) = (51 —4)*(5i—2)+/(5i —4)+ (5 —2)] (25i2 -30i+8)++10i -6
(24 A 2 - 2 ’

1<i<n-1

fr (i) =

[(58) * (5i +1)+ J(5i) + (5i +1)] _ (25i” + 5i) + v10i +1
2 2 ’

1<i<n-1.

9 . —
Thus the edges {5, 36, 91, ..., (200 —15i-4)+V10i -3

.6 34, 87, ...

. 634, 87, ...,
.9 . oy~ ;2 ) ++/10i

(251 ‘20”23)’“ 10i-4 g 43101,..., 2% ‘10‘;+ 1002 5 23,69,...,
.9 . : 2 J10i

(25i _351+;2)+\/101—7;14’ 52,115, ..., (250 —;)+ 10 5 96,74, ..,
.2 . v 2 1 V102

(25~ — 30i +28)+ 10i-6 17 58,123, ..., 22 _51); ol are an

distinct. Hence the theorem.

Theorem 3.14. The Alternative quadrilateral snake AQ,, admits Product

Root Sum Mean Labeling.
Proof. Let the vertex set be V:{ul,uz,...,un,vl,v2,...,vn/z,

Wy, Wy, ..., Wy} The edge set is E = {u;u;q,1<i<n-1Uug;1v;,1<i<n/2
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Uvw;,1<i<n/2Uw;u;1,1<i<n/2} for all values of n.
Defineamap f:V — {1, 2, 3, ...q¢ + 1}. Such that
flu;))=2i-1,1<i<n.
flo;)=4i-2,1<i<n/2
f(w;) = 4i,1<i<n/2.

Define the induced function ff*E—>N such that

) - L@ f0)+ JF@ + @)

5 .

The edge labels are obtained as

fr () =

(2 -1)*2i+1)+V2-1+2+1 42 -1+J4
2 a 2 ’

1<i<n-1

F(ugy_qv;) = (20 —1) * (4i - 2) +2J(2i—1)+(4i—2) _ 8i* —6i+2+6i -3 ’

2
. n
<1< —
1_1_2.

(4i — 2)(4i) + J(4i — 2) + (41)) 16> - 8i + /8 — 2

flo;w;) = = ;

2 2

. n
<1< —
l_L_2.

(@) -1+ J)+ (4i-1) 162 —4i+8i -1
fw;ug;) = 5 = ;

2
1<i< %
Thus the edges (3,9, 20, ..., M; 2,17, 48, ...,
82 —6i+22+«/m’6’ %, 63, .... 1632 —8i2+m; 8 30, 60, ....
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16i2 —4i + J/8i -1

3 } are all distinct. Hence the theorem.
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