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1 Introduction

Consider the graphs are simple, finite and undirected. We refer [1] for standard terminology and notations. V(G) and E(G) denote
the vertex and edge set of G. Let p and g be the cardinality of vertex and edge set is called the order and size of a graph G. We
refer [2] the latest update of dynamic survey of graph labeling by Gallian. The following definitions are taken from [4] “prime
graph, neighborhood prime graph, total neighborhood prime graph. Motivated by neighborhood prime graph and total neighborhood
prime graph, Pandya and Shrimali [3] defined the concept of vertex edge neighborhood prime labeling.

Vertex edge neighborhood prime labeling is a function f:V(G) U E(G) — {1,2,3,...,p + q} with the property that if degree of
vertex is exactly one, then that neighborhood vertex and its incident edges are relatively prime and if the degree of vertex is at least
two then their neighborhood vertices are relatively prime and its incident edges are also relatively prime. A graph which admits
vertex edge neighborhood prime labeling is called vertex edge neighborhood prime graph.-

The following definitions are taken from [3],[4], [5], [6]. “The sunlet S,, wheel W,, Petersen graph P(n, 2), quadrilateral snake
Qy, double triangular snake DT,,, prism graph C; X K,, k —polygonal book B, ,, convex polytope R, Shell graph S, butterfly
graph BF(m,n), octopus graph O, planter graph R,, lotus inside a circle LC,,, helm H,, closed helm CH,, udukkai graph A4,,

barycentric cycle BC,. G* = G = K, is obtained by joining a single pendant edge to each outer node of G. The Mycielskian graph
u(G) of G is defined as follows: The vertex set V(u(G)) of u(G) is the disjoint union V U V' U u, where V' = {x":x € V} and
the edge set of u(G) is E(u(G)) =EU{x'y:xy € E}U {x'u:x" € V'}. If G, and G, are two connected graphs, then the graph
acquired by superimposing any selected vertex of G, on any selected vertex of G, is denoted by G; © G,. Duplication of a vertex
v, of agraph G produces a new graph G, by adding a vertex v’ with N(v'},) = N(v). "=

In section 2,3, we prove that union of graphs and duplicating of graphs are vertex edge neighborhood prime.
2 Graph superimposing of union of graphs

The union G = G, U G, of graphs G; and G, with disjoint point sets V; and V, , edge sets E; and E, is the graph with V =
V, UV, and E = E; U E,. Here, we discuss about graph superimposing of union of graphs.

Theorem 2.1. If G,(py,q,) has vertex edge neighborhood prime graph, then there exists a graph from the class G; © [K,, O K, U
Ky, © K, U...U Ky, © K,] that admits vertex edge neighborhood prime graph

Proof. Let G,(py,q,) be vertex edge neighborhood prime graph with bijection g,:V(G,) UE(G,) = {1,2,...,1V(G,) U E(G))|}
satisfying the condition of vertex edge neighborhood prime graph.

Consider the graph H, = K,,, O K, UK,, O K, U...UK,, O K, with

VH) ={wp1<i<mil<j<n}u{v;:1<i<m1<j<2n}and

E(Hl) == {uijvi(zj_l),uijvi(zj): 1 S l S m,l S] S ni} U {ui]'ui(ni+1_k): 1 S l S m,l S] S Tli - 1,1 S k S ni _]}
We identify one of the vertex say u,,; of H, on selected vertex of s; in G; with g,(s;) = 1.

Let us construct a new graph G; = G; © H, with V(G;) =V (G;) UV (H,) and E(G;) = E(G,) U E(H,).

m ni(mi—1)

V(G =p1 +3(ny +np+...+np) — 1 and [E(GD)] = g1 + 2(ny + npt4my) + X2, =
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Define hy:V(Gy) UE(G)) = {12,....py + 4y + 5(ny + mp+...+ny) + Xy M2 — 1) by
91(z;) = hy(zy) forall z; € V(G,) and g,(e;) = h,(e;) forall e; € E(G,).

hi(uy) = hi(sy) =L h(uyvy) =ps +q1 + 1.
hl(u”vl(zj))—p1+q1+52 ln,+X_ w

2 +3j—1for1<i<mand1<j<n;.
Foreach 2 < j < ny, by (uyVyaj-1y) =1+ a1 + 3/ =3, b (wy)) =y + 4, + 3/ — 2.

Foreach2<i<mand 1<j<n;, h(vigj-1)=p1+q +52502 ny + 2he w+3j—3,h1(uij)=

2
p1+q+5X52 ny + X w+3]—2.
ni—1 ny—1

hy (Ui Uign 41— k))—p1+CI1+521 i+ Zey m+ 22 mt X
k<n;—1

n11 1

m]l+3n;+k—1 for 1<i<m and 1<

ni—1 ny—1

(i) =P+ 1+ 52520 ny + (X0, m+ 202 m+...+Zni;im]+3n-+j—1forISiSmandlstZn-.

ny—1 ny—1

hy (Uijuin; 41— ) =P1+ @+ 5800 ny [ m+ X mt L + Y
i<mand2<j<m—land1<k<n; —j.

nl11

m] + 3n; +Z (n—m)+k—1for1<

We claim that G; is vertex edge neighborhood prime graph. Clearly, G, is vertex edge neighborhood prime graph. We have to
prove H, is vertex edge neighborhood prime graph. Let x; be any vertex of H,. Consider the following two cases.

Case 1. If x; = v;;, where 1 <i<m and 1 <j < 2n; with deg(x;) = 1, then hy(u;;), h;(x;u;;) are consecutive integers.

ijr
Case 2. If x; =u;;, where 1<i<m and 1<j<n; with deg(x,) =2, then {hy(wy):w; € Ny(x;)} and {h,(e;):e; €
Ng(x;)} are consecutive integers.

Hence G; = G, O H, is vertex edge neighborhood prime graph. [

Theorem 2.2. If G,(p,,q,) has vertex edge neighborhood prime graph, then there exists a graph from the class G, © [C,, © P, ©
C, UG, OP, OC,V...uC, OP,OC], where s,(1 < a <v) is odd, that admits vertex edge neighborhood prime graph.

Proof. Let G,(p,,q,) be vertex edge neighborhood prime graph with bijection g,:V(G,) U E(G,) - {1,2,...,|V(G,) U E(G,)|}
satisfying the condition of vertex edge neighborhood prime graph.

Consider H, =C,, O P, O C;, UC,, O P, © C;, U...UC,,, O P, O, where s,(1 < a <) isodd, with

V(H) ={ky, ;1 1<y <i1<z<r}u{m,,1<x<i1<y<rn,1<z<s}and

vz
E(Hy) = {kyhygay 1Sy <i1<z<n, -1 U{kk, 1<y <ifulk,l, 1Sy <il<z<n}u

MMy 1 Sx <1<y <, 1<z<s, —1}U{myymyy, 11 <x <1<y <nju{lym,,1<x<i1<y<
Ty, 1 SZSSX}.

We superimposing one of the vertex say k,, of H, on selected vertex of s, in G, with g,(s;) = 1.

Let us construct a new graph G, = G, © H, with V(G;) =V (G,) UV(H,) and E(G;) = E(G,) U E(H,).
V(G =p, + 28ty 1o + oy 1esc — L and |E(G)| = q; + 2 Xy (e +7280).

Define hy:V(G3) UE(G3) = {1,2,...,p, + @ + 4 Xty . +3 XL, 1.5, — 1} by

92(25) = hy(zy) forall z, e V(G,) and g,(e;) = hy(e,) for all e, € E(G,).

hy (k) = hy(sy) = 1.

hy(ky) =p, +q; + Zi’zl 7.5, + 223‘.’:1 r.—1for2<y<i.

hy(kyikyryy) = P2 + @2 + Doy TeSc + 220y T + 2Y 4, —1for1<y<i.
hy(ki;)=p,+q,+(z—1D(s;+2) for 2<z <.

hoky,) =po+ @ + X0, 1S + 282 1o+ (z—1)(s, +2)—1for 2<y<iand2<z<r,.
h,(liy) =p,+q+zs;,+2z—1for 1<z<r.

h,(l,,) =p, +q, +X s 4280 r.+zs,+2z—2for2<y<iand1<z<m,.

hy(ky,ly,) =pa+ g+ Xy res. + 230, T, +2¥0 1, +rn,+tz—1for1<y<iand1<z<m,.
hy(Miyz-1) =02+ @+ (Y —D(s;+2)+zfor I<sy<nand1<z< [571]

hy(Myyzz-1) = P2+ Gz + XEi 1eSc + 2551 e+ (Y —D(sy +2)+z—1for 2<x<il<y<nand1<z< [s;x]
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ha(miyen) = P2+ a2+ O =D+ +[F|+zfor 1sy<mand 1<z<[3]

hy(Mayan) = P2 + @2 + Bt s 425 e+ - D(s, + ) + 2| +z-1for2sx<iti<ysnand 1<z |2

hy(kyskyzi1) = P2+ Qo + Shcy Tese + 280, o +2¥2  ny+z—1for 1<y<iand1<z<n —1.

Ry (MyyMyyze1) = P2+ Qo + 22y TS +4X L o+ 235 s, +2(y — Ds, +2z—1 for 1<x<il1<y<r and
1<z<s,—1.

Ry (Myy1Myys ) =Py + @y + Dicy oS, + 4N 1o+ 205 s, + Ry —Ds,—1for Isx<iand 1<y <r
ho(LyMyy,) =Py + @y + Xhcy TS+ 4T o+ 2251 s, + 2y —Ds,+2z—1 for 1<x<i1<y<n and 1<z<
Sy

Hence G; = G, O H, admits vertex edge neighborhood prime graph. [

Theorem 2.3. If G5(ps, q5) has vertex edge neighborhood prime graph, then G; O [LCj, * Ky U LC;, * K U...U LC;, * K;] that
admits vertex edge neighborhood prime graph.

Proof. Let G;(ps,q3) be vertex edge neighborhood prime graph with bijection

g3:V(G3) VE(G3) - {1,2,...,IV(G3) U E(G3)I} satisfying the condition of vertex edge neighborhood prime graph.

Consider Hy = LC;, * K; U LG}, * K; U...U LC;, * K; with

VH) ={x: 1 <r<i}U{y 252 1<r<i1<s<j.}and

E(Hs) = (X, Yrs) VrsZrss ZrsZ'vsi 1 ST S 1,1 S 5 S J YU Y205, 2, 2000 1 ST S U V(1) Zrs ZrsZysany: 1 ST S 0,1 S
S<j,— 1}.

We superimposing one of the vertex say x, of H; on selected vertex of a, in G; with g;(a;) = 1.

Let us construct a new graph G; = G; © H; with V(G3) =V (G;) UV (H;) and E(G3) = E(G3) U E(H3)

V(GH| =ps + 30, + jo+...+j)+i—1 and |E(G)] = q3 + 5@ + jo+... +j).

Define h;:V(G3) UE(G)) = {1,2,...,p3 + g3 + i + 8(j; + jo+...+j;) — 1} by

9g3(23) = hs(z3) forall z; € V(G;) and g;(e;) = hsy(e;) for all e; € E(G3).

hs(x,) = hs(a,) = 1.

For each 1<r <i and 1<s <), h3(Vs) =Ps+qs + 201 +jo+...+) + 2XIZ1 e +Jjr +5,h3(Z'rs) =ps + 43 + 20, +

Joto i) + 28021 o + 8, hs(rsZys) = D3+ Gz + 43y + ot ) H I+ AXIIT je e+ 25 = 2,h3(xYrs) = p3 +q3 +
4G, +jot. H) i+ 422 j, +3j, +s— 1.

For each 1<r<i and 1<s<j,—-1, h3(zrszr(s+1))—p3+q3+4(]1+]2+ A+ i +4AYIZ s —
1, h3(yr(s+1)zrs) =p3 +qz + 40y +jp+.. ) i+ 4N+ + 25— 1

hs(x,) =ps+qs+4@G; +j,+... +Hj)+r—1for 2<r <i.

For each 1 <T<l”h3(ZTIZT]T) =ps+qs+ 40y + ot ) Hi+H4XIC +Jjr = Lhs(xp1205,) =3 +q3 + 40, +
Jote .t +Hi+4YZ i+ 3), — 1.

Let us consider the following cases.

Case 1. p; + g5 is odd.

Foreach 1<r<iand 1<s<j,h3(zs) =D3+qs+ 22121 j, + 25,h3(2452'1s) = D3+ q5 + 22721 jo + 25 — 1.
Case 2. p; + g5 iseven.

Foreach1<r<iand 1<s<j,h3(zs) =p3+qs+ 22121 j, + 25 — 1, h3(252"rs) = D3 + q5 + 22021 j, + 2s.
Hence G5 is vertex edge neighborhood prime graph. [

Theorem 2.4. If G,(p,,q,) has vertex edge neighborhood prime graph, then G, O [R,, * K; UR,, K, U...UR,_xK;] that
admits vertex edge neighborhood prime graph.

Proof. Let G,(p4, q4) be vertex edge neighborhood prime graph with bijection g,:V(G,) U E(G,) — {1,2,...,|V(G,) U E(G)I}
satisfying the property of vertex edge neighborhood prime graph.

Consider H, = Ry, * K, U R, * K, U...U R, * K, with

V(H) = Voo Wap X' ap:1<a<s,1<b<t,}and

E(H4-) = {u’abu’a(b+1):u’abv’a(b+1)'v’abv’a(b+1)'W’abW,a(b+1): l<as<s1<b< tg — 1} u
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WV VoW ap WX i1 <a<s,1<b<t,}u {u’alu’ata,u’atav’al,v’alv’ata, W We,1<a< s}
We overlay one of the vertex say x;, of H, on selected vertex of t; in G, with g,(t;) = 1.

Let us construct a new graph G; = G, © H, with V(G;) =V (G,) UV (H,) and E(G;) = E(G,) U E(H,).
IV(GH| =ps +4(t, + ty+...+t,) — 1 and |E(G))| = q4 + 7(t; + t+... +ty).

Define h,:V(G;) VE(G)) - {1,2,...,p4 + q4 + 11(t; + ty+...+t,) — 1} by

94(24) = hy(z,) forall z, e V(G,) and g,(e,) = hy(e,) forall e, € E(G,).

hy(x11) = hy(t)) = 1.

hy(xX'1p) =P +qu + 4t + ty+...+t)+b—1 for 2<b <t,.

For each 1<a<s and 1<b <t h,(X'gp) =Pa+qs+4(t; +t,+...+t)+ 0% t,+b—1L,h (W V') =Ds +qa +
5(t; + tp+...+t) + 6291 t, +3t, +2b — L,Lh,(V' gpuW'ap) = Pa + qa + 5(t; + tp+.. . +t) + 62  t, +t, + b — 1.

For each 1<ac<s and 1<b<t,—1hWepVapsn) =Ps+ Qo+ 5 +to+.. . +t) + 62527 t, +3t, +
2b, h4(v’abv’a(b+1)) =py+qs+ 50+t ) H6XIT b, + 2t + b — 1, h4(W’abW’a(b+1)) =ps+ 4, +5( +
tyt. . +t) +6 X321 te + b — 1L hy(Wapt'qpr1)) = P+ qa +5(t; + tp+.. +t) + 6 X221 t, + 5t, + b.

Foreach 1 < a <s,hy(War,V'a1) = Pa+ qQu + 5(t; + t+.. . +t) + 6 X227 to + 3t hy(Wait'ae,) = Ps + 4 +5(; +
tyt.. ) + 6 X321 te + 5tg, Ry (V g1V ar,) = Pa + qa +5(t; +tp+ . +t) +6 X321t + 3t — LA, (W Wap) = pa +
Qs+ 5t +ty+... +t)+ 629 ¢, +t, — 1.

Consider the following cases.
Case 1. p, + q, isodd.

For each 1<a<s and 1<b<t h,Wo)=0s+q+42% ¢, +2b—1,h, (V) =Da+qs+42%1¢,+
Zb, h4(W’ab) = p4 + q4 + 42?;11 te + Zta + Zb, h4(W,abxlab) = p4_ + q4_ + 4 g;% te + Zta + 2b —1.

Case 2. p, + q, iseven.

For each 1<a<s and 1<b<tylh,(Wy)=ps+qs+4X% t,+2bh,(V'yp)=Ds+qsa+4X%t,+2b—
LW o) =pa+ qa+ 405 t, +2t, +2b— 1, h,(W gpX'0p) = Ps + qa + 42021 t, + 2, + 2.

Hence G; = G, © H, admits vertex edge neighborhood prime graph. [ |

Theorem 2.5. If G5 has vertex edge neighborhood prime graph, then Gs O[S, U S, U...US, ] that admits vertex edge
neighborhood prime graph.

Proof. Let Gs(ps,qs) be vertex edge neighborhood prime graph with bijection g<:V(Gs) U E(Gs) - {1,2,...,|V(Gs) U E(Gs)|}
satisfying the condition of vertex edge neighborhood prime graph.

Consider Hs = S, US,, U...U S, with

V(Hs) =Wy x: 1<k <i1<1<r}and

E(Hs) = {wix: 1 <k < i, 1 S U< 3 U{wpqwip 11 < k < iJU{wwygeryp 1 Sk <i1<1<n -1}

We identify one of the vertex say w;, of Hs on selected vertex of u; in G5 with g<(u;) = 1.

Let us construct a new graph G: = Gg © Hs with V(G2) = V(Gs) UV (Hs) and E(GS) = E(Gs) U E(Hs).

[V(GH| =ps +2(ry + 1p+...41) — 1 and |E(GI)| = qs + 2(ry + 1o +...+17).

Define hs:V(GX) VE(GE) —» {1,2,...,ps + qs + 4(ry + 1, +...+17) — 1} by

9gs(zs) = hs(zg) forall z; € V(Gs) and g5(ds) = hs(ds) for all ds € E(Gs).

hs(wyy) = hs(uy) = 1.

hs(wy)) =ps+qs+3l—3for2<1<n.

hsWy) =ps+qs+3Xkin+31-3for2<k<iand1<I<m.

Foreach 1<k<iand 1 <I<m,hs(xp) =ps+qs +325t . +3l— 1L, hs(Wyxp) =ps + qs + 32Kt o+ 31— 2.
Consider the following cases.

Case 1. ps + g5 is odd.

hs(WigWiae1) =Ps +qs + 3+t +r) + X! rn+l—1for 1<k <iand 1<I<n -1

hs (Wi Wir,) = Ds + s + 30 + 1o+ +1r) + X —1 for 1<k <i

Case 2. ps + g5 is even.
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Foreach 1 < k <i,hs(WiyWyz) = Ps +qs +3(r; +1p+...+1) + Xiey 1 — Lhs(Wy Wiy, ) = Ps + s + 3(r; + 1+ +13) +
Yk -2

hsWiWia1) =Ps +qs + 3 + i+ +) + X n+l—-2for 1<k <iand 2<I<n, -1

Hence G: is vertex edge neighborhood prime graph. [ ]

Theorem 2.6. If G, has vertex edge neighborhood prime graph, then G¢ O [Wy, U W, U...U W] that admits vertex edge
neighborhood prime graph.

Proof. Let G,(pe, qs) be vertex edge neighborhood prime graph with bijection g.:V (Gg) U E(Gg) - {1,2,...,|V(Ge) U E(Gg) |}
satisfying the condition of vertex edge neighborhood prime graph.

Consider Hg = Wy, U W, U...U W, with

VH) ={y,u:1<w<slufz,1<w<[1<x<k,} and

E(He) = u1Zw 1 SW < L1<x <k} U {21200 1 Sw < U{z02001 1 SWSL1<x <k, —1}.
We superimposing one of the vertex say z,, of Hg on selected vertex of r; in G with g¢(r;) = 1.

Let us construct a new graph G¢ = Gg O Hg With V(GZ) = V(Gg) UV (Hg) and E(GE) = E(Gg) VU E(Hg)
V(GO =pe + 1+ (ky + ky+...+k) — 1 and |E(G)| = qg + 2(ky + ko+... +k)).

Define hg: V(G VE(GE) = {1,2,...,p6 + q¢ + 1 + 3(ky + ky+...+k;) — 1} by

9e(26) = hg(zg) Torall z, € V(Gg) and gg(dg) = he(dg) for all dg € E(Gg).

he(z11) = he(r) = 1.

he(Z12x-1)) =Pe+qe+x—1for 2<x < [%]

he(Zwaxo1y) =Ps + s + T8t by + W —D+x—1for 2<sw<land 1<x <[]

he(Zw(zx)) = D6 + Q6 + 2=t ku+[k7wl +wH+x—1fori<w<land1<x< lkTWJ

he Vwi1Zwx) = D6 +qo + 14+ (ky + kot +k) + 230 ky+k,+x—1for1<w<land 1 <x<k,.
he(ZwxZwx+1)) = Pe +qs + 1+ (g + eyt k) + 230 by, +x—1for 1<sw<land1<x<k, -1
For  each 1w LhgOu)=pe+ds+E0d ku + [2] +w = Lhg(zuazin,) = ps + a6 + 1+ (ks + kot +k) +
2wl k, +k,, — 1.

Hence G¢ is vertex edge neighborhood prime graph. [

Theorem 2.7. If G;(p;,q,) has vertex edge neighborhood prime graph, then G, © [H,, U H,, U...U H, ] that admits vertex edge
neighborhood prime graph.

Proof. Let G,(p,,q,) be vertex edge neighborhood prime graph with bijection g,:V(G,) U E(G,) - {1,2,...,|V(G,) U E(G,)|}
satisfying the condition of vertex edge neighborhood prime graph.

Consider H, = H, U H,, U...U H,_ with
V(H;) ={ay:1 <x <s}U{by,cpi1<x<s1<y<t}and

E(H;) = {ax1bry bryCryi 1 <x < 5,1 <y <t} U{byby 1< x<s}u {baybriyr1y:1 <

x<s1<y<t,—1}.

We overlay one of the vertex say a,, of H, on selected vertex of s; in G, with g,(s;) = 1.

Let us construct a new graph G; = G, © H, with V(G;) =V (G,) UV(H,) and E(G;) = E(G,) U E(H;)
IV(GH| =p; +s+2(t; + ty+...+t,) — 1 and |E(G)| = g5 + 3(t; + t,+... +t5).

Define h,:V(G;) VE(G3) = {1,2,...,p, + q; + s + 5(t; + t,+... +t;) — 1} by

g-(z;) = h,(z;) forall z, e V(G,) and g,(d,) = h,(d,) forall d, € E(G,).

h;(ay1) = hy(sy) = 1.

h;(ciy) =07+ q7 +2(t + tp+.. . +t) +y for 1<y <t,.

hy(cyy) =p7+q; +2(t; + o+t )+ X5t + (x -1 +y—1for 2<x<sand 1 <y <t,.
hy(Qyibyy) = D7 +q7 + 3t + o+ ) +s+ 2370 t, +t,+y—1for 1<x<sand 1<y <t,.
hy(a) =Dy +q; + 2(t + tp+. . +t) + X3 t,+x—1for 2<x<s.

Copyrights @Kalahari Journals Vol.7 No.4 (April, 2022)
International Journal of Mechanical Engineering
290



hy(byibye,) = D7+ q7 +3(ty +ty+... +t) +s+ 231 t, +t,—1for 1<x<s.

hy(byybyiys1y) =P7 +q7; +3(t + o+ +Ht) +s+2X5it, +y—1for 1<sx<sand1<y<t, —1

We consider the following two cases.

Case 1. p, + g, is odd.

Foreach 1<x <sand 1 <y <t hy(byy) =p; +q; + 22721 t, + 2y, hy(byyCyy) =07 +q; + 22521 £, + 2y — 1.
Case 2. p, + g, iseven.

Foreach 1<x <sand 1<y <t,, hy(by) =p; +q; + 22721 t, + 2y — L,hy(byycyy) = p7 + G + 22721 t, + 2.
Hence G; = G, O H, is vertex edge neighborhood prime graph. [

Theorem 2.8. If Gg(ps, qg) has vertex edge neighborhood prime graph, then Gg © [CH,, U CHp, U...U CH,_], where b,(1 <
r < a) is odd, admits vertex edge neighborhood prime graph.

Proof. Let Gg(pg, qg) be vertex edge neighborhood prime graph with bijection gg:V (Gg) U E(Gg) - {1,2,...,|V(Gg) U E(Gg) |}
satisfying the condition of vertex edge neighborhood prime graph.

Consider Hg = CH,,, U CH,, U...U CH,,, where b.(1 <1 < a) is odd with

V(Hg) ={x,:1<r<a}U{ygz:1<r<aql<s<bh,}and

E(Hg) = (%1 Yrss YrsZrsi 1 S 7 < 0,1 < 5 S b} U{Yr1Vin, Ze1 Zep,t 1 S 7 < 0} U{YrsYrorny ZrsZrsani 1 ST< 4,1 <5 <
b, — 1}.

We identify one of the vertex say z,, of Hg on selected vertex of s; in Gg with gg(s;) = 1.

Let us construct a new graph Gg = Gg © Hg with V(Gg) = V(Gg) UV (Hg) and E(Gg) = E(Gg) U E(Hyg).
IV(GH| =pg +a+2(by + by+...+b,) — 1 and |E(G)| = qg + 4(by + by+...+b,).

Define hg:V(GE) UE(GY) —» {1,2,...,pg + qg + a + 6(b, + by+...+b,) — 1} by

9s(zg) = hg(zg) for all zg € V(Gg) and gg(eg) = hg(eg) for all eg € E(Gg).

hg(z11) = hg(sy) = 1.

hg(zy2s-1)) =Pg +qg+s—1for 1<s< [112_1]

ho(Zr(as-1)) = Ps + Qs + 28k b+ (r—D+s—1for2<r<aand 1<s <[],

For each 1<r<a and 1=s<|%| hg(zae) =ps+ s+ 250 b+ = D+ 2 45— 1L hgWyasm) = Ps + s +
255 b+ (r = D) + by + [ 45— LhgWyae) =ps + s + 28021 b +7+ b, +5— 1.

For each 1 <7 < a,hg(x;1) =pg +qg + 2271 by +7 -1, hg(Yrp,) = Pg+ qs + 21 by +r+b,—1, hs(Yr1Yrp,) = Ds +
qs +a+2(by + by+...+by) + 4 Xzt by +3b, — 1,hg(2,12,p,) = Pg + qg + a+ 2(by + by+...+b,) +4X(Z1 b + b, — 1.
For each 1<r<a and 1<s5<b,—1,hg(VsYr(s+1)) =Pg+qg+a+2(by+by+...+b,) +4Xi-1 b, +2b, +5 —
1, hg(ZrsZr(s+1)) = Pg + qg + 2(by + by+...+b,) + 4 XiZ] b, +5 — 1.

For each 1<r<a and 1<s <b, hg(VpsZys) =Pg+ qg+a+2(by +by+...+b) + 4211 b, + b, + s — 1, hg (X1 Vys) =
pg+qg+a+2(by + by+...+by) + 4211 b, +3b, +5 — 1.

Hence G4 = Gg O Hg admits vertex edge neighborhood prime graph. [

Theorem 2.9. If G4(ps, q5) has vertex edge neighborhood prime graph, then Gy O [CH), U CH), U...U CH, ], where b,.(1 <
r < a) is even, that admits vertex edge neighborhood prime graph.

Proof. Let Gy(ps, qo) be vertex edge neighborhood prime graph with bijection gq:V(G) U E(Gy) — {1,2,...,1V(Gs) U E(Gy)!}
satisfying the property of vertex edge neighborhood prime graph.

Consider Hy = CHy,, U CHp,, U...U CH,_, where b.(1 <7 < a) is even with

V(Hy) ={c,i:1<r<a}u{d,el1<r<aql<s<b,}and

E(Ho) = {cy1dys, drsersi1 ST <a,1 <5 <bIU{dp1dpp 1651 <7 < afU{drsdr(si1y €rsersey 1 ST <a,1<s <
b, —1}.

We overlay one of the vertex say e;,; of Hy on selected vertex of z; in Gy with g4(z;) = 1.

Let us construct a new graph G5 = Gy O Hgy With V(G3) = V(Gy) UV (Hy) and E(G3) = E(Gy) U E(Hy).

V(G| =py + a+2(by + by+...+b,) — 1 and |E(G$)| = qo + 4(by + by+...+by).
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Define hy:V(Gg) UE(GS) - {1,2,...,p9 + q9 + a + 6(by + by+...+b,) — 1} by
9o(29) = hg(z,) forall zy € V(Gy) and gq(ey) = ho(eq) for all eq € E(Gy).
hg(eqq) = ho(zy) = 1.

ho(e1zs-1)) =Po+qo+s—1for 1<s < %.

hg(er(ZS_l))=p9+q9+22;;1b,1+(r—1)+s—1forZSrSa and 1<s<”

For each 1<r<a and 1<5<7 hoeyag) =Po+0qs+2T5Tt b+ (r = 1)+ Z 45— 1 hg(drzsr)) = Po + o +
2y i b, +(r—=1)+b,.+s— 1,h9(dr(25)) =pot+qo+2X1 3 b+ (r—1) +—+s—1

For each 1 <r <a,hy(cy) =Po+qo+2%5h-y by +7 =1, hg(ersep ) = Po + qo + a+ 2(by + by+...+b,) + 43721 by +
b, — 1, he(dy1dyp ) = Do + qo + @+ 2(by + by+...+b,) + 42524 b, +3b, — 1.

Foreach 1<r<aand 1<s<b, -1, hy(ers,s41)) = Do+ qo+ a+2(by + by+...+b,) + 4 X327 by +5 —

1, ho(dysr(ss1)) = Po + Go + @ + 2(by + by+...+b,) + 4 X524 by + 2b, + s — 1.

For each 1<r<a and 1<s < b, hy(dys€ys) =Po+ qo+ a+ 2(by + by+...+b,) + 4 XL by, + b, + s — 1, ho(cr1dys) =
Do+ qo+a+2(by +by+...+b) +4 X% by +3b, +5— 1.

Hence G4 = Go O H, admits vertex edge neighborhood prime graph. ]

Theorem 2.10. If G;4(p10,910) has vertex edge neighborhood prime graph, then G;o © [Re, U R, U...U R, ] that admits vertex
edge neighborhood prime graph.

Proof. Let G,,(p10,910) D€ Vertex edge neighborhood prime graph with labeling

910:V(G1o) U E(Gyp) = {1,2,...,1V(Gy) U E(Gyo) 1} satisfying the condition of vertex edge neighborhood prime graph.
Consider Hyp =R, UR,, U...UR, with

V(Hyo) ={ars, bys Crs:1 <17 <d,1<s<e,}and

E(Hyo) = {aysbpg, bpsCrsi1 <r<d,1<s<e.}U {arlarer, Qp1bre, bribre ,CriCre i1 <1 < d} U

{5 (s41), O (s41)brs Prsbrisiny, CrsCrisanyi 1 ST < d, 1< s < e, — 1.

We identify one of the vertex say c,, of H;, on selected vertex of z, in G,, with g,,(z;) = 1.

Let us construct a new graph G;, = G;o O Hyo With V(G{,) =V (Gy) UV (Hy,) and E(G5y) = E(Gyo) U E(Hyp).
V(G| = p1o +3(e; +ex+...+e5) — 1 and |E(Go)| = q10 + 6(e; + ex+... +ey).

Define hy: V(Gio) UE(Gio) = {1,2,..., P10 + quo + 9(ey + €,+... +€4) — 1} by

910(2Z10) = hy(210) for all z,4 € V(Gyp) and gqo(e10) = hyo(eyo) forall eyq € E(Gyo).

hio(c11) = hyo(z) = 1.

For each 1<r<d and 1<s<e.—1, hlo(crscr(sﬂ)) =Dio+ qio +4(e; +ep+...+e) +5X 12 e, +5 —

1, h1o(ar(s+1)brs) = P10+ Guo +4(e; +ext...teq) + 51121 e+ 2e, + 25— 1, hlo(arsar(s+1)) =P + o +4(er +
e,t...tey) + 50z e, +4e, +5s— 1.

Foreach 1<r<d, hlo(arlarer) = Pio+ Gio + 4(ey +ext...+ey) + 51121 e+ 5e, — 1, hio(@r1bre,) = P10+ q1o +
4(e; + e, +...tey) + 5002 e, + de, — 1, hio(¢r1Cre,) = P10+ q1o + 4(e; + e;+...+eq) +5 le +e —1.

For each 1<r<d and 1<s <e,ho(bysCrs) =10+ quo +4(e; +e,+...+e;) +521-1 e, + e, + 5 — 1, hyg(ayshys) =
Dio+ Qo +4(ey +e,+...+ey) + 52012 e, + 2e, + 25 — 2.

Let us consider the following two cases.
Case 1. piy + g4, is0dd.
hio(Cis) = P10+ qio +2(e; +ey+...+ey) +2s—2 for 2 <s<e;.
hio(Crs) = P10+ qro+ 2(eg + e3+...+eg) + 2212t e, +2s—2for 2<r<dand 1 <s <e,.
Foreach 1 <r<dand 1 <s <e,, hjg(bys) =Dio + qro + 22521 €; + 25, h1o(Ars) = P10 + G10 + 22021 €, + 25 — 1.
Rio(bysbysi1y) = P10+ qro + 2(e1 +ey+... teg) + 2% e, +2s—1for 1<sr<dand1<s<e, —1.
Rio(byibre,) = P1o + Q1o + 2(e; + ey +...+ey) + 23121 e +2e, — 1 for 1 <r < d.
Case 2. p1o + g4, IS even.
hio(C1s) = P10+ qio +2(e; +ex+...+ey) +2s =3 for 2 <s <e;.
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hio(Crs) = P10+ quo + 2(e; + €+...+eg) +2X1Z e, +2s—1 for 2<r<dand 1<s<e,.

Foreach 1<r<dand 1 <s <e, hg(bys) =D1o+ qio + 221t e, + 25 — 1, h;(ays) = Pro + Gro + 2 2421 e, + 2s.
hio(b1sbi(s+1)) = P10+ quo +2(e1 tex+...+eg) +2s for 1<s<e; — 1

Rio(Brshr(s+1)) = P10+ Gio + 2(es +ex+...+eg) + 22z e, +2s—2for 2<r<dand 1<s<e, -1
hio(b11b1e,) = P10+ Gro + 2(ey + €3+... +e4) +2¢; — 1.

hio(br1bre.) = P1o + qro + 2(e; + ey+... +eg) + 23021 e, + 2e, — 2 for 2 <r < d.

Hence Gy, = G, © H,, IS vertex edge neighborhood prime graph. [

Theorem 2.11. If G, (p11,911) has vertex edge neighborhood prime graph, then Gy, © [B3, U C; X K U S, UW, U Q,] that
admits vertex edge neighborhood prime graph.

Proof. Let G;;(p11,911) iS vertex edge neighborhood prime graph with bijection g,,:V(Gy;) VE(Gy1) - {1,2,...,IV(G1) U
E(Gy,)|} satisfying the condition of vertex edge neighborhood prime graph.

Consider H,;; = B3, UC; X K, US,,, UW, U Q, with

VH ) ={usl<i<k+2}u{d,u'p1<i<Buiv,vpl<i<mlu{yju{v'p1<i<nju{wpil<i<plu
w,w':1<i<p-1}and

E(Hyy) = {wu U{uupo, upu: 1 <i < kjufu' v w1l <i<l-1ju{/ v W jv{u1<i <
Bu{vyapl<i<sm-Bu{vyu{vvl<i<mu{p'v,pl<i<n-1u{v" v Jufvyv:1<i<n}u
wiwi, w' W ww'ywi w1 < i <p -1}

We superimposing one of the vertex say u, of H;, on selected vertex of r, in G;; with g,,(r;) = 1.

Let us construct a new graph G;; = G;; © H,; with V(G{,) = V(G;;) UV (H,,) and E(Gf,) = E(Gy;) UE(Hy,).
WV Gl =py+k+2l4+42m+n+3p—-1D+3and |[E(G;) =g +2k+3l+2m+2n+4(p—1) + 1.
Define hy1:V(G{1)) VE(GSy) »{1,2,....,011 + @11 + 3k +5l+4m+3n+7(p — 1) + 4} by

911(U11) = hy1(ugq) forall uyy € V(Gyy) and gyy(eq1) = hyy(eyq) forall ey € E(Gyy).

hiy(Uy) = hyy () = 1.

hii(u)=p+q+i—-1for2<i<k+2

hi W) =p+qut+k+2ifor1<i<l

hiyy(W)=p1+q+k+2i—1for2<i<l

hii (') =P +qu +k+20+ 1

For each 1 <i<mh;;(v)) =py+qu+k+2l+3i—1Lh,(viv')=py+qu+k+2l+3i,h (V') =p1+ ¢+ k+
214+ 3i+1.

hll(UO) =pi1+ 91 +k+2l+3m+ [g] + 2.
hyy (V") = P11+ qua tk+201+3m+ E] +24ifor1<i< BJ

hll(vllzi_l) = P11 + q11 + k + Zl + 3m+ 1 +i for 1 < i < [g].

hiyW) =py1+qu+k+2l+3m+n+3ifor 1<i<p.

For each 1<i<p—-1Lh,W)=p+qu+k+2l+3m+n+3i+2,h,W')=p,+q+k+2l+3m+n+3i+
1.

hiy(uuy)) =py1+q+k+2l+3m+n+3p+ 1.

Foreach 1<i < E],hll(uluzl-ﬂ) =p;+qui+k+20+3m+n+3p+4i—2,h(UUz1) = P11+ G H R+ 20+
3m+n+3p+4i—1.

Foreach 1<i < EJ,hll(uluZHZ) =p;+qu+tk+20+3m+n+3p+4i+1,h(UUpip) =P+ G HE+ 20+
3m+n+3p+4i.

Foreach 1<i<l—1h (W v ) =p11 +quu +3k+4l+3m+n+3p+i+2,h @' u"11) =p11 +qu+3k+20+
3m+n+3p+i+1

hi ') =p1+q+3k+3l+3m+n+3p+i+1for1<i<l.
h W' u")=p+q+3k+3l+3m+n+3p+1,h,@Wu,)=p,1+q.+3k+4l+3m+n+3p+2.
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hii(Wiviy1) =pP11 +q11 +3k+50+3m+n+3p+i+lfor 1<i<m-—-1 hi1 (V1Y) = P11 + 11 + 3k + 50+
dm+n+3p+1.

h W'V ) =pi1+quu+3k+5l+4m+n+3p+i+l1for1<i<n-—1 h @' V') =p1+q.+3k+50+
dm+2n+3p + 1.

hii(we?"' ) =py1+q1+3k+5l+4m+2n+3p+i+1for 1<i<n.

Foreach1<i<p-1h;(Wwi 1) =p11 +qu1 +3k+5l+4m+3n+3p+4i—2,h,,Ww')=p, +q, +3k+501+
4m + 3n + 3p + 4i.

Foreach1<i<p-2h;(ww)=p;+q1+3k+5l+4m+3n+3p+4i—1,h; (Wi Ww') =p +q11 + 3k + 501+

4m+3n+3p +4i+1. hyy(Wy_1W'p_1) = P11 + q11 + 3k +50+4m +3n+7p —3,hy;(w,w'',_) =
P11 +q11 +3k+5l+4m+3n+7p 5.
Hence Gy, = G;; © H,, is vertex edge neighborhood prime graph. [

Theorem 2.12. If G;,(p12,q12) has vertex edge neighborhood prime graph, then G,, O [BC,, UBC,, U...U BCZy] that admits
vertex edge neighborhood prime graph.

Proof. Let G,,(p12,912) be vertex edge neighborhood prime graph with bijection g,,:V(G;;) U E(Gy3) = {1,2,...,|[V(G3) U
E(G,)|} satisfying the property of vertex edge neighborhood prime graph.

Consider H,, = BC,, UBC(,, U...U BCZy with

V(Hy) ={c's,d e e'si1<s<y1<t<z}and

E(Hy) = {cd st d €' s:1 < s <y,1 <t < 23U {10 5ss i1 <5 S yJU{C o Csphny st serny 1 S5 < 9,1 <
t<z,— 1}.

We overlay one of the vertex say c¢';; of H,;, on selected vertex of z; in G;, with g;,(z;) = 1.

Let us construct a new graph Gy, = G, © H,, with V(G{;) = V(G;;) UV (H,;) and E(G;;) = E(Gy3) U E(H,3).

[V(Gi)| = P12 +3(z + 2o +...+2)) — 1 and |E(Giy)| = 15 + 4(z1 + 2, +... +2y).

Define hy,:V(Gi2) UE(G,) = {1.2,...,p15 + q1z + 7(2, + 2,+...+2,) — 1} by

912(212) = hyz(zy;) forall z;, € V(Gy,) and gy;(e12) = hyz(eyqz) forall eg; € E(Gy,).

hiz(c'11) = hip(z1) = 1.

Foreach 1<s<y,hy, (C,szsd,sl) =Pt Qi+ 4z + 25+ +2,) + 3 b2 Zbs hlZ(C’slclszs) =Pzt q2 +4(z +
Zy+...+z,) + 3%37) zp, + 2z,

For each 1<s<y and 1St <z =1L hy(C o ser1)) = Paa + Guz +4(21 + 2+ +2,) + 3257 2, +
2t,hyy (' 5tC'ser1y) = Pz + Gua +4(21 + 2+ +2,) + 32377 2, + 2z, + t.

hip(Cpd'st) =Pra+ Giy +4(zy + 25+ +2,)) + 323z, + 2t —1for 1I<Ss<yand 1<t <z,

Consider the following two cases.

Case 1. p;, + g4, isodd.

hip(c'1) =Dz +qup +2t—2 for 2 <t < z,.

hio(Co) =Pi2+qz +4Xi 3 zp+2t—2for2<s<yand 1<t <z.

Foreach 1<s<yand 1<t<z,h,(d'g) =D+ q2+4235 2, +2z,+ 2t =2, h,(') = P12 + Q2 + 42525 2, +
2t — 1L, hp(d'see'st) = Prp + Qup + 42520 2 + 22, + 2t — 1.

Case 2. p;, + q4, iseven.

hip(c'1) =Dz +quz +2t—3 for 2 <t < z.

hi(Cs) =P1a+qua+4Xi z,+2t—1for 2<s<yand 1<t <z.
hiy(€'1) =P+ g+ 2t for 1<t<z —1.

hip(e') =P1a+ qa+4Y5  z,+2t—2for 2<s<yand 1<t <z

For eaCh 1 <s< y a.nd 1 <t< Zg, h’lz(d,St) = P12 + q12 + 422_::5_ Zy + ZZS + 2t — 1, hlz(d’Ste’St) = P12 + q12 +
43 zp + 2z, + 2t — 2.

Hence Gy, = G;, © H,, is vertex edge neighborhood prime graph. [

3 Graph identification of duplicating of graphs
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In this section, we discuss about duplication of graphs.

Theorem 3.1. If G,(p,,q,) has vertex edge neighborhood prime graph, then G, © [duplicating all the vertices of K] that admits
vertex edge neighborhood prime.

Proof. Let G,(p;,q,) be vertex edge neighborhood prime graph with hijection g,:V(G,) UE(G,) = {1,2,...,1V(G,) U E(G)|}
satisfying the property of vertex edge neighborhood prime graph.

Consider H, the duplicating all the vertices of K, with
V(H) ={zp,2',:1 < b <s} and

EH) ={22,41:1<b<s—-1,b<c<s—-13U{z}pz.,1:1<b<s-1,b<c<s—-1}u{z,1z:1<b<s—11<c<
b}.

We identify one of the vertex say z, of H; on selected vertex of x; in G, with g,(x;) =1.
Let us construct a new graph G; = G; O H, with V(G;) =V (G;) UV(H,) and E(G;) = E(G,) U E(H,).

s(s-1)

V(GHl=p, +2s—1and |[E(G)] =q, +s(s—1) +=

Define hy:V(G7) UE(G) = {12,...,py + g1 +25 +s(s — 1) + =52 — 1} by

2
91(21) = hy(z,) forall z; € V(G,) and g, (e;) = hy(ey) for all e; € E(Gy).
hi(zy) = hy(x) = 1.
hi(zps1) =pP1+q+bfor 1<bhb<s-—-1

hi(z'y) =p1+aq: + L)

+s—1+bfor 1<b<s.

b(b+1) s(s—1)

Foreachl1<b<s—landb<c<s—-1h(2,2.41) =01+ q +bs—T+c,h1(z’sz+1) =ptq+——+(0+
1)s — b(b;l) +c.

h(Zpaz) =pr+ g +s(s— D +2s— [Fo2—1]+cfor 1sh<s—lad 1<c<b.

Hence G; = G; O H; admits vertex edge neighborhood prime graph. [

Theorem 3.2. If G,(p,, q,) has vertex edge neighborhood prime graph, then G, © [duplicating all the vertices of Petersen graph
P(n, 2)] that admits vertex edge neighborhood prime for all n > 5.

Proof. Let G,(p,,q,) be vertex edge neighborhood prime graph with bijection g,:V(G,) U E(G,) - {1,2,...,|V(G,) U E(G,)|}
satisfying the condition of vertex edge neighborhood prime graph.

Consider H, the duplicating all the vertices of Petersen graph P(n,2) when n =5 with

V(H,) = {u,, v, u',v's:1 < s <n} and

E(H,) = {ugvs, ugV', u'sv: 1 < s S YU {UgV611, Vs Vsi1, VsV s41: 1 <5 < — 13U {UgUgip, W lgyn, Ul gypi 1 < s < —
23U (0,0} U {ug 1} U {upu, 3 U {0,033 U (07103 U g1 3 U {3 U {03 U {0y}

We superimposing one of the vertex say v, of H, on selected vertex of s; in G, with g,(s;) = 1.

Let us construct a new graph G, = G, © H, with V(G;) =V (G,) UV (H,) and E(G;) = E(G,) U E(H,).

IV(GH =p, +4n—1 and |E(G3)| = q, + 9In.

Define h,:V(G;) VE(G3) = {1,2,...,p, + q, + 13n — 1} by

92(25) = hy(zy) forall z, e V(G,) and g,(e;) = h,(e,) for all e, € E(G,).

hy(v1) = hy(51) = Lhy(viv,) = p2 + @2 + 5n— L hy (W up—y) = po + g2 + 70+ 2, h,(W'ouy) = p, + g, + 7n +
5h,(viv,) =p,+q,+13n—2,h, (V' 11,) = p, + g, + 10n + 2.

Foreach 1 <s<n,h,(u,v) =p, +q, +3n+s—1Lh,(v')=p,+qu+6n+s—1L,h,W)=p,+q, +5n+s—
1,h,(Wsv) =p,+q, +Tn+3s =3, h,(usv's) =p, + q; + 12n + 3s — 3.

Foreach 1<s<n—1,h,(0svs,1) =P, +qu +4n+s— 1L h,(V' V1) =0, + @, + 100+ 35 — 2, h,(Vv'g41) = P, +q5 +
10n + 3s + 2.

Foreach 1 <s<n—2h,(u'sus,) =p, +q, +7n+3s — 2, h,(uu's,,) =p, +q, + 7+ 5+ 3s.
Let us consider the following four cases.

Case 1. n is odd

h,(UsUgyp) =P+ g+ 2n+s—1for 1<s<n-2.

hy(uyun—y) =p; +q2 +3n—2,h,(Wu,) =p, +q; +3n - 1.
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Case 2. n is even

h,(Usug ) =p, +q,+2n+s—2Tfor 2<s<n-—2.

hy(uytiy—1) = P2 +q2 +3n =3, h(uouy,) =p; + g, +3n = 2, h,(Wu3) =p, +q, +3n - 1.

Case 3. p, + q, is odd

h,(u))=p,+q,+2s—1for 1<s<n

hy(Vs;1) =p,+q,+2s for 1<s<n-1

Case 4. p, + g, iseven

Foreach1<s<n-—1h,(us) =p, +q, + 25, h,(Vs41) =0, +q, +2s—1.h,(w,) =p, +q, +2n— 1.
Hence G; = G, O H, is vertex edge neighborhood prime graph. [

Theorem 3.3. If G;(p3, q5) has vertex edge neighborhood prime graph, then G; O [ duplicating all the vertices of lotus inside
circle LC,] that admits vertex edge neighborhood prime.

Proof. Let G;(ps,q3) be vertex edge neighborhood prime graph with bijection

g3:V(G3) VE(G3) » {1,2,...,IV(G3) U E(G3)I} satisfying the condition of vertex edge neighborhood prime graph.
Consider H; the duplicating all the vertices of lotus inside circle LC, with

V(H3) ={bju{b'o}ufb,b'yc, i1 <x<r}and

E(H3) = {boby, b'oby, byt bob'x, b b1 < x < 13U by} U {er 63 U {b'16,3 U by’ J U (a3 U a6, 3 U
{bx+1Cx'CxCx+1' b x+1Cx bx+1C %€ xCx+15 CxC x41° l<x<r- 1}-

We superimposing one of the vertex say b, of H; on selected vertex of y; in G; with g;(y;) = 1.

Let us construct a new graph G3 = G; © H; with V(G3) =V (G;) UV (H;) and E(G3) = E(G3) U E(H3)
[V(GH| =p; +4r+ 1 and |[E(G)| = g5 + 12r.

Define h;:V(G3) VE(G3) » {1,2,...,p3 + q3 + 161 + 1} by

93(z3) = hs(z3) forall z; € V(Gs) and gs;(es) = hs(e3) for all e; € E(G3).

hs(by) = h3(y1) = 1,h3(b’y) = p3 + q3 + 87 + 1, h3(ci¢,) = p3 + q3 + 37, hy(byc,) = p3 + q3 + 57, h3(b'1c.) = ps + g3 +
9r + 2,hs(c'1¢,) = ps + q3 + 11r + 2, hy(bycy) = p3 + q3 + 157, hg(ci¢'y) = p3 + g5 + 157 + 1.

For each 1<x<rhy(by) =p3+qs+xh3(c,) =ps+qs+1r+xhs(byc,) =p;3+q;+3r+2x—1,hs(byb,) =p; +
Qs+ 57+ x,hy(b'y) =p3+qs+6r+x,h3(c'y) =p3+q3+ 7r +x,hy(byb',) =p3+q3 +8r+ 1+ x,hy(b'c,) =ps +
Gz +9r+ 1+ 2x,hy(byc’y) =p3 +qs + 11r — 1+ 4x,hy(b'yb,) = ps + g5 + 157+ 1 + x.

For each 1 <x <7 — 1, h3(CCop1) = D3+ G5 +2r + X, h3(byy16) =03+ q3 + 31+ 22, hy(b'y416) =03+ qs + 97+ 2 +
2%, hg(byy1C'y) = D3+ qs + 11r + 40, hy(¢'yCopr) = D3 + @5 + 11r + 1+ 4%, hs(cC'ypq) = D3+ G5 + 117 + 4x + 2.

Hence G; = G; O H; admits vertex edge neighborhood prime graph. [

Theorem 3.4. If G,(p4,q,) has vertex edge neighborhood prime graph, then G, © [duplicating all the vertices of double triangular
snake DT,] that admits vertex edge neighborhood prime for all ¢ > 1.

Proof. Let G,(p4, q4) be vertex edge neighborhood prime graph with bijection g,:V(G,) U E(G,) — {1,2,...,|V(G,) U E(G,)I}
satisfying the property of vertex edge neighborhood prime graph.

Consider H, the duplicating all the vertices of double triangular shake DT, when ¢ > 1 with
V(H) ={xg,x'p:1<a<ctu{y, 7,V ezg1<a<c-1} and

_ ! ! ! r, _

E(H4) - {xaxa+1:xaya:xa+1ya:xaza:xa+1zaixay aXa+1Y arXaZ arXa+1Z q* 1 facsc 1} Y
! ! ’ ’ . ! !

{x aXa+1X aZa,XaX a+1, X a+12q* l<a<c- 1} u {x 1y1} u {x CyC—l}'

We overlay one of the vertex say x; of H, on selected vertex of t, in G, with g,(t;) = 1.

Let us construct a new graph G; = G, © H, with V(G;) =V (G,) UV(H,) and E(G;) = E(G,) U E(H,).
V(G| =ps +6¢c—5 and |E(G))| = q4 + 13¢ — 11.

Define h,:V(G;) VE(G;) = {1,2,...,p, + q4 + 19c — 16} by

94(24) = hy(z,) for all z, € V(G,) and g,(e,) = hy(e,) forall e, € E(G,). hy(x1) = hy(t;) = 1, Ay (X'1y1) = py +
Qs +15¢ —13,h, (%', y._1) = ps + q4 + 15¢ — 12.

h,(x'))=ps +q,+8c—8+afor 1<a<c.

For each 1<a<c—1,h(xgXq41) =Pa+qs+3c+5a—3,h(x;V,) =Ps+qs+3c+5a—7 hy(Xg41Va) = Pa +qs +
3c+5a—6,h(x,2,) =ps +qs +3c+5a—4,hy(x5012,) =Ps+qs+3c+5a—5h,(y',) =ps +q, +9c—8+
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ahy(Z)=ps+qs+10c+a—9,h(xzy' ) =ps +qu+11lc+2a — 11, h(xg11Y ) =Ds + g4 + 11c + 2a —
10,hy(xq2')) = ps + qa +13c + 2a — 13, hy(xq412'0) = Ps +q4 + 13c +2a — 12, h, (% x40 1) = P4 + q4 + 15¢ + 2a —
13, hy(X'32,) =Py + qo + 15¢+ 2a — 12, hy (X' 3 4124) =Ps + qo + 17¢c + 2a — 15, b (xgx g41) = Do + q4 + 17¢ + 2a — 14.

Consider the following two cases.

Case 1. p, + q, is odd

Foreach1<a<c—1h,(y,)=ps+qs+2a—1,h,(xg41) =Ds +qa+2a,h,(2,) =ps +q4 +2c— 2+ a.
Case 2. p, + q, iseven

hy(z1) =py +q, + 1.

Foreach1<a<c—1h,(y) =04+ qs+2a,hy(Xq41) =Dy +q, +2a+ 1.

hy(Zgy1) =Ds+qs+2c—14+aforl1<a<c-—2.

Hence G; = G, © H, admits vertex edge neighborhood prime graph. [

Theorem 3.5. If G has vertex edge neighborhood prime graph, then G © [ duplicating all the vertices of helm graph H,] that
admits vertex edge neighborhood prime.

Proof. Let G5(ps,qs) be vertex edge neighborhood prime graph with bijection g<:V(Gs) U E(Gs) - {1,2,...,|V(Gs) U E(Gs)|}
satisfying the condition of vertex edge neighborhood prime graph.

Consider H; the duplicating all the vertices of helm graph H, with

V(Hs) ={c3u{co}uic,crd.,d 1 <r<t}and

E(Hs) = {co¢r oo’ cpd'y, ' dyy rdi 1 < 7 < 3 U {cic U {1 e} U e '3 U {ercpn, Crerp 60t 1 ST < = 13
We identify one of the vertex say ¢, of Hs on selected vertex of u, in Gg with gs(u,) = 1.

Let us construct a new graph G: = Gg © Hs with V(G2) =V (Gs) UV (Hs) and E(GS) = E(Gs) U E(Hs).

V(G| =ps +4t + 1 and |E(GS)| = g5 + 9¢.

Define hs:V(GY) VE(GE) = {1,2,...,ps + qs + 13t + 1} by

9gs(zs) = hs(zg) for all zs € V(Gs) and g5(ds) = hs(ds) for all ds € E(Gs).

hs(co) = hs(uy) = 1, hs(ci¢e) = ps + qs + 6t, hs(c'1¢) = ps + qs + 9t + 1, hs(c ¢'y) = ps + qs + 11t, hs(c'y) = ps + g5 +
12t + 1.

For each 1 <r<th(c',) =ps+qs+3r—2,hs(c,) =ps +qs+3r—1,hs(d',) =ps +qs + 3t +7,hs(d,) =ps + qs +
4t +1r,hs(c d',) =ps + qs + 31, hs(coc,) = ps + qs + 6t + 1, hs(c'vd,) =ps + qs + 7t + 2r — 1, h (¢, d,) = ps + q5 +
7t + 21, hs(coc’y) = ps + qs + 11t + 1, hs(c'oc,) = ps + qs + 12t + 1 + 1.

For each 1 <r <t—1,hs(¢,Crp1) =Ds+qs+ 5t +1,hs(c'¢rp1) =05 +qs + 9t + 21, he (¢, C'riq) = s +qs + 9t + 21 +
1.

Hence Gs O Hs admits vertex edge neighborhood prime graph. [ |

Theorem 3.6. If G, has vertex edge neighborhood prime graph, then G, O [ duplicating all the vertices of closed helm graph
CH,] that admits vertex edge neighborhood prime.

Proof. Let G4 (ps,qs) be vertex edge neighborhood prime graph with bijection gq:V (Gg) U E(G) - {1,2,..., |V (Ge) U E(Gg)|}
satisfying the condition of vertex edge neighborhood prime graph.

Consider H, the duplicating all the vertices of closed helm graph CH, with
V(Hg) ={ap}u{a’,}u{ay,a’,,b,b':1<u<s}and

E(Hy) = {apay, d'ya,,ayb,,a,b’,,a' by, a0a’ ;1 <u<s}u{a,a.}uU{bb}uU
{auaus1, bubysr, b'ybysy, byb' iy, @'y @y i1, 0,0 i1 S u < s — 1} u{a’ya} U {b' b} U {a,a’s} U {b, b} We superimposing
one of the vertex say b, of H, on selected vertex of k; in G, with g,(k;) = 1.

Let us construct a new graph G¢ = Gy O Hg with V(GZ) = V(Gg) UV (H,) and E(G¢) = E(Gg) VU E(Hg)
V(G| =pg +4s +1 and |E(GY)| = q¢ + 12s.

Define hg:V(GE) VE(GE) = {1,2,...,p¢ + q¢ + 16s + 1} by

9e(26) = hg(z,) forall z, € V(Gg) and gg(dg) = he(dg) for all dg € E(Gg).

he(by) = he(k1) = 1, hg(as) =pe + q¢ + 2,5 =1, he(ag) =ps + 46 ',|' 25, hg (b, bs) = pe + q6 + 3s, h6(’alas) =pst Qs+
5s,he(a’1a5) = ps + q¢ + 11s + 1, hg(a1a’s) = ps + q¢ + 135, he(b'1bs) = ps + q¢ + 135 + 1, he(b1b's) = ps + g6 +
15s, hg(a'y) = pg + q¢ + 155 + 1.

Foreach 1 < u < s, hg(a,by) = ps + qs + 3s + u, hg(apa,) = pe + qs + 55+ u, he(a'y) = pg + qg + 6s +u, hg(b',) = pg +
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qe +7s +u,hg(a,b',) = pg + q¢ + 8s + u, hg(apa'y) = ps + qs + 9s + u, hg(a'yb,) = pe + q¢ + 10s + u, hy(a'ya,) = pe +
qe +15s + 1 +u.

Foreach 1 <u<s—1hs(a,) =p¢+ q¢ + 2u, he(byy1) = D6 + g + 2u — 1, hg(bybyy1) =P + q¢ + 25 +
U, he(ayyi1) = Pe + qs + 45 + w he(a'y,us1) = P6 + @6 + 115 + 2u, he(aya'ys1) =ps + G + 11s + 1+
2u, hg(b'ybyy1) = Do + qg + 135 + 2u, hg(by,b' 1 11) = Dg + g + 13s + 1 + 2u.

Hence G, O H, admits vertex edge neighborhood prime graph. [ ]

Theorem 3.7. If G, has vertex edge neighborhood prime graph, then G, © [ duplicating all the vertices of planter graph R_] that
admits vertex edge neighborhood prime for all ¢ > 3.

Proof. Let G,(p,,q,) be vertex edge neighborhood prime graph with bijection g,:V(G,) U E(G,) - {1,2,...,|V(G,) U E(G)|}
satisfying the condition of vertex edge neighborhood prime graph.

Consider H; the duplicating all the vertices of planter graph R, where ¢ > 3 with
V(H) ={uju{u'oJufu,u,:1<z<c-1}u{y,v,:1<z<c}and

E(H7) = {uovz'uov,z'ulovz: 1<z< C} v {ulzuz+1'uzu,z+1'uzuz+1: l<z<c- 2} U {uOul} U {uouc—l} u {uloul} u
! ! ! ! !
{u Ouc—l} U {uou 1} U {uou C—l} U {v 2Vz+1 V2V 241 VzVz41" l<z<c- 1}

We overlay one of the vertex say u, of H, on selected vertex of s; in G, with g,(s;) = 1.

Let us construct a new graph G; = G, © H, with V(G;) =V (G,) UV(H,) and E(G;) = E(G,) U E(H;)
V(G)H =p, +4c—1 and |E(G))| = q, +9c — 3.

Define h,:V(G;) UVE(G;) = {1,2,...,p;, + q; + 13c — 4} by

g-(z;) = h,(z;) for all z, € V(G,) and g,(d,) = h,(d,) forall d, € E(G,).

h7(u0)’= h;(s1) = 1, h;(wowy) = py +,CI7 +4c— 1, h;(uguc—y) = py ’+ q; +5¢ = 2,h,(Wouy) = p; + q,7 +8c —
1, h,(Woue—q) = p; + g7 + 8¢, hy;(Wou'y) =p; +q; + 8¢ + L, h;(uow'c—1) =7 + q; + 10c — 2,h; (wov'c) = p; + g7 +
13¢ —4,h, (W) =p, +q, + 7c — 2.

For each 1<z<c¢h,(uyv,) =p,+q,+2c+2z—-2,h,(u'yv,)=p,+q;,+7c—2+2,h,(v,)=p;,+q, + 2 h,(V',) =
p7+q7+5C_2+Z.

Foreach 1<z<c¢—1,h,(V,v,41) =07+ q; +2c+ 22— 1, h,(ugv',) =p;, +q; + 10c + 2z — 3, h,(u',) = p, + q; + 6¢ —
24+ z,h,(V',v,0) =0, +q;, +10c+ 22 — 2,h,(v,v' 1) =07 + ¢, + 12¢ + 2z — 4.

Foreach 1<z <c—2h,(u u ) =p; +q, +4c+z—1,h, (W u,41) =07, +q; +8c+ 22, h,(uu', ) =p; + g, +8c +
2z+ 1. h,(uy,) =p,+q,+c+zfor 1<z< EJ

h, (u,,) =p7+q7+c+[§J+z for 1<z< E]—l.
Hence G, O H, admits vertex edge neighborhood prime graph. [ |

Theorem 3.8. If Gg(pg, qg) has vertex edge neighborhood prime graph, then Gg © [duplicating all the vertices of udukkai graph
A, except the end vertices of path] that admits vertex edge neighborhood prime for all ¢t > 2.

Proof.Let Gg(pg, qs) be vertex edge neighborhood prime graph with bijection gg:V(Gg) U E(Gg) — {1,2,...,|V(Gg) U E(Gg)!}
satisfying the condition of vertex edge neighborhood prime graph.

Consider Hg the duplicating all the vertices of udukkai graph A, except the end vertices of path when t > 2 with
V(Hg) = {ugju{u'sjufu,vl<r<t—-1}u{u, v1<r<t-2}u{w,w,:1<r<2t}and

E(Hg) = {ugwy, ugw', W' owy: 1 < 7 < 23 U {uov;} U {uou 3 U {v'oug 3 U {w'ovi U {up sy, 00, Wty 1, 0yt 1 S <
t— 2} U {uru’r+1:vrv’r+1: lsr<t- 3} U {WrWr+1JWt+rWt+r+1'erWr+1'WrW,r+1tW’t+rWt+r+1t Wt+rW’t+r+1: lsr=st-
13U {uev'13 U {uou's ).

We identify one of the vertex say u, of Hg on selected vertex of s; in Gg with gg(s;) = 1.

Let us construct a new graph G§ = Gg O Hg with V(Gg) = V(Gg) UV (Hg) and E(Gg) = E(Gg) U E(Hg).
V(G| = pg +8t — 5 and |E(G§)| = qg + 18t — 14.

Define hg:V(Gg) UE(Gg) = {1,2,...,pg + qg + 26t — 19} by

gs(2g) = hg(zg) forall zg € V(Gg) and gg(eg) = hg(eg) for all eg € E(Gg).

hg(uo) = hg(s1) = 1, hg(W'y) = pg + qs + 4t + 1, hg(u'guy) = pg + qs + 8t + 2, hg (W' ov,) = pg + qg + 8t + 3, hg(uouy) =
ps + qs + 231: - 14’, hg(uovrl) = p8 + q8 + 23t - 13, hg(uoull) = pg + q8 + ZOt - 8, hg(uOvl) = pg + qB + 26t -
19, hs(uowlt) = pg + qS + 13t - 1, hg(u()W,Zt) = p8 + q8 + 16t — 3.

For each 1<7r <2t hg(w,)=pg+qg+1 hg(W,)=pg+qs+2t+r hg(uow,) =pg+ qg + 4t + 21, hg(W'yw,) = pg +
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qg + 4t +1+ 2r.

For each 1<r<t—2hg(u,upy) =g +qg+20t+2r —9,hg(uttyyq) =g +qg+22t —13+(t—-1—
), hg(V'Vpy1) = Dg + qg + 23t + 2r — 14, hg(V,V,41) = Pg +qg + 25t — 18+ (t — 1 —1).

For each 1<r<t—3hg(u,)=pg+qg+18t—3+71,hg(v',) =pg+qg+ 19t — 6 + 71, hg(u,u', 1) = pg + qg + 20t +
2r — 8,hg(v,v'p1) = Pg + qg + 23t + 2r — 13.

Foreach 1<r<t—1hg(WW,,;) =pg+qg +8t+3+1,hgWeysWiirp1) =Pg + Qg + 9t + 2 + 1, hg(ugW'’,) = pg +qg +
10t + 2r, hg(W' Wy 1) =g + qg + 10t + 1 + 21, hg(W, W', 1) = pg + qg + 12t + 1 — L hg(ugW'sy) = pg +qg + 13t — 2 +
21, hgW' e Wegry1) = Pg + Qg + 13t + 2r — LhgWyyp W't yryq) = P+ qs + 156 +7 = 3.

Let us consider the following two cases.
Case 1. t is odd

! t ’ t
ho(t'c—2) = Py + G + 16t + || = 2, h (1) = pg + g5 + 17t + || = 2.

For each 1<r< EJ,hs(qu_l) =pg+qg+ 16t —3+1,hg(uy,) =pg+qg+ 16t —2 + EJ +7,hg(Vyr_1) =pg +qg +
17t =3 +7,hg(va,) = pg + s + 17t =2+ || +7.

Case 2. t iseven

hg(u't_y) = pg+ qg + 17t — 3, hg(V'1_,) = pg + qg + 18t — 3.

Foreach 1 <7 <2, Rg(uzr—1) = Pg + Gg + 16t =3+ 1, hg(V3_y) = pg + Gg + 17t =3 + 7.

Foreach 1 <7 <Z—1,hg(us) =Py + qg + 16t — 3+ +7,hg(vy,) = Py + gg + 17t =3 + 2+ 7.

Hence Gg = Gg O Hg is vertex edge neighborhood prime graph. [

Theorem 3.9. If Go(py, q9) has vertex edge neighborhood prime graph, then G, © [duplicating all the vertices of butterfly graph
BE,, ,] that admits vertex edge neighborhood prime.

Proof. Let Gy(pq, qy) be vertex edge neighborhood prime graph with bijection gq:V (Gy) U E(Gy) — {1,2,...,1V(Gs) U E(Gy)!}
satisfying the property of vertex edge neighborhood prime graph.

Consider Hy the duplicating all the vertices of butterfly graph BE,,,, with

V(Hy) ={w,w':1<i<m}u {uj,vj,u’j,v’j: 1<j<n—1}u{uy}u{u,} and

E(H,) = {ujuj+1'vjvj+1'u,juj+1:uju,j+1:v’jvj+1:vjv’j+1: l<sj<sn- 2} U {uou' 3 U {uov' 13 U {ugu' i 3 U {ugv' g 3 U
{wou U {u'ouy 13 U ovi 3 U {wgvn_1 3 U {uous } U {ugu, o Hugvi 3 U {ugvy— i3 U {0 owy, uowy, ugw';: 1 < i < mj.
We overlay one of the vertex say u, of H, on selected vertex of z; in Gy with go(z;) = 1.

Let us construct a new graph G5 = Gy O Hg With V(G3) =V (Gy) UV (Hy) and E(G3) = E(Gy) U E(Hy).

V(G| = pg + 2m + 4n — 3 and |E(G3)| = qo + 3m + 6n.

Define hy: V(Gg) UE(GS) = {1,2,...,pg + g9 + 5m + 10n — 3} by

9o(29) = hg(z) forall zy € V(Gy) and gq(ey) = ho(eqy) for all eq € E(Gy).

ho(uo) = ho(z;) = 1,he(W'y) = Pg + qo + 2m + 4n — 3, he(U'gu;) = pg + qo + 5m + 4n — 2, hg (U gUp_1) = Py + qg + 5m +
4n — 1, hg(U'gv1) = Do + qo + 5m + 41, hog(U' gVy_1) = Do + o + 5m + 4n + 1, hg(ugU;) = Py + gg + 5m + 4n +

2, hg(UoUp_1) =P+ qo+5m+5n+1, hg(ugv;) =po+qo+5m+5n+ 2, hg(ugv,—1) =pg + qo +5m + 6n +

1, ho(uou'y) = Py + qo + 5m + 6n + 2, hg(ugtt'y_1) = Pg + qg + 5m + 8n — 1, hg(ugv'y) = py + qg + 5m +

8n, ho(UgV'h_1) =pPg+ qo+ 5m+10n — 3.

For each 1<i<mhoW)) =pg+qo+ihe(W';) =09+ qo+m+ihg(ugw';) =pg~+ qo+2m+4n —3 +i,hg(uyw;) =
Do+ Qo+ 3m +4n — 4 + 2i, hy(u'qw;) = pg + qo + 3m + 4n — 3 + 2i.

For each 1<j<n-—2ho(Wuj1)=py+qo+5m+4n+2+jhe(Vjvjs1)=pe+qo+5m~+5n+2+jhy(ujuq) =
Do+ qo +5m+6n+ 1+ 2j,he(uitt'41) = pg + qo + 5m + 6n + 2 + 2j, hg(V';v41) = pg + qo + 5m + 8n + 2j —

1, hg(v;v';11) = Py + qo + 5m + 8n + 2j.

Foreach 1<j<n—1ho(u;) =po+qq+2m+2n—2+jhy(v';) =py+qo +2m+3n—3+j.
FOF eaCh 1 SjS ng,hg(uzj_l) =p9+q9+2m+],h9(172]_1) =p9+q9+2m+n_ 1+].
Foreach1<j < E]—l,hg(uzj)=p9+q9+2m+EJ+j,h9(v2]-) =p9+q9+2m+n+l§J—1+j.

Hence G5 = Gy O H, admits vertex edge neighborhood prime graph. [
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Theorem 3.10. If G;, has vertex edge neighborhood prime graph, then G,, © [duplicating all the vertices of shell graph S,] that
admits vertex edge neighborhood prime for all ¢t > 5.

Proof. Let G,,(p10,910) be vertex edge neighborhood prime graph with labeling

G10:V(G1o) U E(Gyp) = {1,2,...,1V(Gy) VU E(Gyo) 1} satisfying the condition of vertex edge neighborhood prime graph.
Consider H,, the duplicating all the vertices of shell graph S, where t = 5 with

V(Hy) = {u,u':1 <x <t} and

E(Hyo) = {tqtUysp w Wi 1 < x < t =3} U {ugu U {uu' J U {Uptbp WU u Ui 1S x <t — 13U
U iUy 1 S x <t -2}

We identify one of the vertex say u, of H;, on selected vertex of z, in Gy, with g,,(z;) = 1.
Let us construct a new graph G7, = G, © Hyo With V(G7y) = V(G1o) UV (Hyg) and E(Gyy) = E(G1o) U E(Hqp)-
[V(Gio)| = p1o + 2t — 1 and |E(G{p)| = g4 + 6t — 9.
Define hyy:V(G;o) U E(G1y) = {1,2,...,p10 + q10 + 8t — 10} by
910(Z10) = h1o(210) forall z,5 € V(Gyo) and gyo(e10) = hyo(eo) forall eqq € E(Gyp).
hio(1) = hyo(21) = 1, hyo(uity) = P1o + quo + 2t — 1, hyo(ue_1U'y) = p1o + q10 + 8t — 10.

For each 1<x<t—1,h1o(Uys1) = D10+ quo + X hyo(Uliys1) = P1o+ quo +t — 1+ %, hyo(W1Uyiq) = D1 + qro + 4t —
4+ x.

For each 1 <x <t —2h;o(uy'x41) = P1o + Guo + 5t — 6 + 2%, hyg (W xp1Uss2) = Pro + Guo + 5t = 5+ 2%, hyo(UyU'xi2) =
plO + qu + 7t - 9 + x. hlo(u,x) = p10 + q10 + 3t —4 +x fOf 1 S X S t. hlo(ulux+2) = plO + qu + Zt -1 +x fOf 1 S
x<t-3.

Hence Gy, = G, © H,, is vertex edge neighborhood prime graph. [

Theorem 3.11. If G, has vertex edge neighborhood prime graph, then G;; © [ duplicating all the vertices of octopus graph 0, ]
that admits vertex edge neighborhood prime for all n > 2.

Proof. Let G,;(p11,911) iS vertex edge neighborhood prime graph with bijection g,,:V(Gy;) UV E(G;1) - {1,2,...,1V(Gy1) U
E(G,,)I} satisfying the condition of vertex edge neighborhood prime graph.

Consider H,, the duplicating all the vertices of octopus graph 0, where n > 2 with

V(Hyp) = {ugtu{u' o} u {ug, vy, v, v'i:1 < k < n} and

E(Hqq) = {uguy, uot o, U oty W Uk, Ug Vs, UV i 1 < k S n} U (U uppr, el g, U Upy: 1 Sk <n— 1}
We superimposing one of the vertex say u, of H,, on selected vertex of r; in G;; with g,;(r;) = 1.
Define a new graph G;; = G;; © H,; with V(G;,) =V (Gy,) UV (H,,) and E(G;;) = E(G;1) U E(Hyy).
V(G| =py +4n+ 1 and |[E(G;)| = g4, +9n— 3.

Define hy1:V(G51) VE(G{;) = {1,2,...,p11 + @11 + 13n— 2} by

911 (W11) = hyq(uyq) for a”’uu € V(Gy1) and gy4(e1q) = hyy(eyy) Tor all ey € E(Gyq). hyy (o) = hyy () = 1, hy; (W) =
P11+ G +4n+ 1 hy (Wou'y) = pig + g +13n - 2.

For each 1<k <n,hy;(u) =p11 +qu1 + k, hyy(vg) = P1} +qi tn+khy W) =pi+an +’2n +k,hy (V) =pg +
q11 + 3n+k, hy; (Uoy) = p1q + q1q +4n + 2k, hii(Wowe) = P11+ g +4n+ 2k + 1, hy (Wovy) = p1g + g1 + 60+
2k, hyy(Uovy) = P11+ quy + 6N+ 2k + 1L, h (Uugv'y) =p11 + g1 +8n+ 1+ k.

For each 1<k<n—1h;(Uplps) =D11+qi+In+1+kh (u'y) =p11+ ¢ +10n+2k—1,h (W) =
P11+ qu +10n+ 2k, by (Ut yp1) = P11 + 911+ 12n— 2+ k.

Hence G, = G;; © Hy; admits vertex edge neighborhood prime graph. [

Theorem 3.12. If G,,(p12,q12) has vertex edge neighborhood prime graph, thenG,, © H,, [duplicating all the vertices of
Mycielskian graph u(C,), of cycle C,] that admits vertex edge neighborhood prime graph for all x is odd.

Proof. Let G,,(p;i2,q12) be vertex edge neighborhood prime graph with bijection g,,:V(G;;) U E(Gy,) = {1,2,...,|V(G,) U
E(G,,)|} satisfying the property of vertex edge neighborhood prime graph.

Consider H,, the duplicating all the vertices of Mycielskian graph u(C,), of cycle C, when x is odd with

V(Hyp) ={rp}u{r}u {ry,sy,r’y,s’y: 1<y <x}and

E(HIZ) = {Syry+1:5y+1ry:ry+15’y:ry5’y+1'r,ysy+1'Syr,y+1: 1< ys=x-— 1} U {Slrx} U {rlsx} u {Sllrx} u {rls’x} u {rllsx} u
{s;r", }Ju {rory, oty pr'yi 1<y < x}.

We overlay one of the vertex say r; of H;, on selected vertex of z, in G;, with g,,(z;) = 1.
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Let us construct a new graph G, = G, © H,, with V(G;;) = V(G;;) UV (H,;) and E(G;;) = E(G,;) UE(H,5).

[V(Gi2)| = p1p +4x + 1 and |E(Gf,)| = g4, + 9x.

Define hy,:V(Gy,) UE(GT,) = {1,2,...,p12 + q12 + 13x + 1} by

912(212) = hy(213) forall z;, € V(Gy,) and gq;(e12) = hyp(eq,) forall eg; € E(Gyp).

hip(11) = hi3(z1) = 1, h, (1) = P12 + quz + %, R (70) = D12+ Qup +5x + 1, hyp(517y) = P12 + qiz +2x + 2 [;‘C] -
Lhp(s172) = P12 + G+ 2x + 2 E] vhi(115) =Pz + Quz + 4%, R (8"17y) = D12+ Qua + 7 + 2, Ry (115'y) = P12 +qi2 +
9x 4+ 1,h,(r'18) = P1a+ qip + 10x + 2,5 (517'y) = D12 + Q12 + 12x + 1.

Foreach 1 <y < E] vhi2(y-1) = P12+ Qi+ Y — L ha(Spy-1) = P12 + g2 +x + .

For each 1<y =< EJ v hiz(ry) = P12+ qiz + E] +y—1,h5(5y) =p12t+ g2 + E] + x4+ Y,hi3(15y-1S2y) = P12+ qrz +
2x 4+ 2y = L hyp(raySay41) = P12 +q1z +2x 4+ 2 E] + 2y = L hi5(ray4152y) = P12 + Gz + 2x + 2y.

For each 1<y<x, hj(ron) =piz +q12 t4x + Y, h, (') = P12 + Q2 + 5x + 1+ Y, hp(s") = pi + g +6x + 1 +
Y h12(7”07”’y) =pi2tqiz+9x+1+y, h12(rlory) =pi2tqi +12x+1+y.

For each 1<y<ux—1,h;,(s'y1y1) =P12 + Q2 + 7x + 2y + 1, A5 (1,8 y41) = P1a + Quz + 7 + 2+ 2y, hyp (r')5,41) =
P12 + Q12 + 10X + 1+ 2y, Ry (5,7 y11) = P12 + 12 + 10X + 2+ 2y, hyp(13yS2y-1) = P12 + qi2 +2x + 2 E] +2y—2 for
2<y<[f

Hence G5, = G;, © H;, admits vertex edge neighborhood prime graph. [

Theorem 3.13. The graph acquired by duplicating all the vertices of K, that admits vertex edge neighborhood prime.

Proof. Consider G,; the duplicating all the vertices of K, with

V(Gy3) ={d,,d':1 <x <t} and

E(G3) ={dydy;;:1<x<t-1x<y<t-1}uf{d,d, ;1 <x<t-1x<y<t—1}U{d, 1 d;1<x<t-11<
y < x}.

IV(G1s)l = 2¢ and 1EGys)| = £t — 1) + <52

Define f3:V(Gy3) U E(Gy3) - {1,2,...,2t +tt—-1)+ _t(tz_l)} by

Foreach 1< x < ¢, fi3(dy) = x, fi5(d'y) = =2+ £+ x.

Foreach 1<x<t—1and x<y<t—1, fi3(dedys) =Xt =222+ 14y, fig(d'xdysy) =2+ (x+ 1t -

14y fis(@rndy)) =t —D+2t+ 2 1]+ 1+yfor I<x<t-land1<y<ux

x(x+1)
2

+

Hence G5 is vertex edge neighborhood prime graph. [ |

Theorem 3.14. The graph acquired by duplicating all the vertices of double triangular snake DT, that admits vertex edge
neighborhood prime for all z > 1.

Proof. Consider G,, the duplicating all the vertices of double triangular snake DT,, where z > 1 with
V(G ={r,r:1<c<z}u{s,s',t,t':1<c<z-1}and

! ! ! ! ! ! ! !
E(GM) = {rcrc+1:TcSc:ScTc+1:rctc:rc+1tc:rcs o Te+1S c*rct c’ rc+1t c* 1 <fcsz-— 1} u {T cTe+r ¥ ctcrrcr e+ T c+1tc: 1 scs
! /
z—1}u{r'si}uf{r',s, 4}

V(G| = 62— 4 and |E(Gyy)| = 132 — 11.
Define fi4:V(G1y) UE(Gyy) — {1,2,...,192 — 15} by fi,(r'1s,) = 152 — 12, fi,(r',s,_1) = 15z — 11.
Foreach 1<c¢ <z fi,(r.)=2c—1,fi,(r'.)=8z—-7+c.

Foreach 1 <c<z—1,fi,(5.) =2¢,fia(t.) =2z —1+c¢, fi,(r7py1) =32+ 5¢ =2, f1,(1.5.) =32 —5¢ — 6, fi4 (T:115.) =
324+ 5¢c =5, f14(r:t,) =32+ 5¢c =3, fia(Tep1te) =32+ 5¢— 4, f14(S'c) =92 =7+ ¢, fi,(t'.) =10z — 8+ ¢, fi,(1.5',) =
11z = 10 + 2¢, f14(1.415'.) = 112 =9+ 2¢, fi,(.t'.) = 132 — 12 4 2¢, f14 (1o yqt’ ) = 132 — 11 4+ 2¢, f1, (' 7o yq) = 152 —
124+ 2¢, fia (r'ct,) = 152 — 11 + 2¢, fi14(r' cpq1te) = 172 — 14 + 2¢, fi, (1,7 c41) = 172 — 13 + 2¢.

Hence G,, is vertex edge neighborhood prime graph. [

Theorem 3.15. The graph acquired by duplicating all the vertices of rectangular book B, , admits vertex edge neighborhood prime
graph for all ¢.
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Proof. Consider G5 the duplicating all the vertices of rectangular book B,, with
V(Gs) ={c, ¢y d,d i1 <x<t+1} and

E(GIS) = {Clcx+1' Crlcx+1'd1dx+1'd’1dx+1' dld,x+1' C1C,x+1: 1<x< t} U {dex' C,xdxi de,x: 1<sx<t+ 1} and |E(615)| =
9t + 3.

Define a bijective function f5:V(G;5) UE(Gys) = {1,2,...,13t + 7} as follows: fis(c;c;) = 2t + 3, fis(c,dy) = 2t +
4, fis(didy) = 2t + 5, fis(c1dy) = 2t + 6, fis(c'1dy) = 11t + 6, fis(c,d'y) = 12t + 7.

Foreach 1<x <t+1,fis(c,) =2x—1, fis(dy) = 2x,fis(c',) =5t +3+x, fis(d',) =6t + 4+ x.
Foreach 1 <x <t—1, fis(ci1Cxs2) =2t +3x+4, fis(Cry2dssz) =2t +3x+5, fiz(did,y;) =2t +3x+ 6.

For each 1<x<tfis(i11)=7t+2x+4 |, fis(('yi1des) =7t+2x+5 , fis(d;d'y1)=9t+2x+4 ,
fis(Cxr1@'x41) = 96+ 2x +5, fis(c'16x41) =11t + x4+ 6, fi5(d'1dyy) = 126 +x + 7.
Hence G, is vertex edge neighborhood prime graph. [

Theorem 3.16. The graph acquired by duplicating all the vertices of Mycielskian graph u(Cy), of cycle C, that admits vertex edge
neighborhood prime.

Proof. Consider G, be duplicating all the vertices of Mycielskian graph u(C,), of cycle €, with
V(HIG) = {7'0} U {Tlo} U {Tz'sz'r,z: S,z: 1<z< k} and

E(HIG) = {Szrz+1lSz+1rz'Tz+1S,z'rzS,z+1'r,zSz+1'Szr,z+1: 1 <z< k— 1} u {Slrk} u {rlsk} u {Sllrk} u {rls,k} u {rllsk} u
{sir yu g, ron, ror' i 1 < z < k}.

[V(Gye)| = 4k + 2 and |E(Gy4)| = 9k.
Define fi4:V(Gi6) UE(Gi6) —» {1,2,...,13k + 2} by

fiso) =k +1, fig(r'e) =5k +2, fis(sinid =2k +2[5], fielsira) = 2k + 2[5 + 1, fie(ris) = 4k + 1, fig(s'sm0) =
7k + 3, fie(ris'y) = 9%k + 2, fie(r'1sp) = 10k + 3, fie(s;7'y) = 12k + 2.

For each 1< 2 < [5]. fie(r2s-1) = 2 fro(2-) =k + 2+ 1.

k k k .
Foreach1<z< l;J Ji6(12z) = H +2,f16(S22) = H thk+z+1,fi6(r,-152,) = 2k + 22, fi6(15,52,41) = 2k + 2 H n
22, fi6(Taz41522) = 2k + 2z + 1.

Foreach 1 <z <k, fig(ror,) =4k +z+1,fic(r',) =5k + 2+ 2,fic(s',) =6k + 2+ 7, fig(ryr',) = 9% + 2 +
7, fie(r'oty) = 12k + 2 + z.

Foreach 1 <z<k—1, fic(s',;1541) =7k + 22+ 2, fie(ry;s';41) =7k +3+ 2z fi¢(r';S;41) =10k + 2 +
22, fi6(5,7"311) = 10k + 3 + 2z. fg(13,55,-0) = 2k + 2[5| + 22— 1 for 2=z < ||,

Hence G, is vertex edge neighborhood prime graph. [ |
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