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Abstract. Let G (p.g) be aconnected, undirected, simple and non-trivial graph with p vertices and q edges.
Let f be an injective function f: V(G) = { s,s+d,s+2d,....s+(q+21)d } and g be an injective function g:
E(G) —1{d.2d.3d....2(g— 1)d}.Then the function f is said to be (s, d) magic labeling if
flu) + glur) + f(v) is a constant, for all u,v € V(G) and uv € E(G). A graph G is called (s,d)magic
graph if it admits (=, d) magic labeling.
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I. INTRODUCTION

Graphs considered here are finite and simple. Numerous fields of science and technology, including
astronomy, circuit design, coding theory, etc., use graph labeling. A vast body of literature has been produced on
the subject, with almost 1300 papers published. They give rise to families of graphs with appealing names like
as prime labeling, magic, antimagic, bi magic, harmonious, felicitous, elegant, cordial, and so on. Sedlacek was
the one who initially presented the idea of Magic labeling. J. Jayapriya and K. Thirusangu demonstrated the
existence of labeling for a certain class of graphs and presented 0-Edge Magic Labeling. We introduce (s, d)
Magic labeling of graphs. If G admits (5, d) Magic labeling, then G is called as (s, d) Magic graph. In this
paper, a new concept of (5, &) Magic labeling has been introduced for some graphs.

[5] Let & (p,q) be a simple, non-trivial, connected, undirected graph with p vertices and g edges. Consider the
following: f: V(&) = {s,5+ d,s+ 2d,..5+ (g+ 1)d}and

g: E(G) = {d,2d,3d ...2(g — 1)d} be an injective function. Then, for any u,v € V{(G)and uvr € E{(G),
flu) + gluwv) + f{v) is a constant, and the function f is said to be (s, d) magic labeling. If a graph G admits
(5, d) magic labeling, then it is referred to as a (s, d) magic graph.

II. DEFINITIONS
Definition 2.1: Let G be a graph. Let 7' be a copy of G . The Mirror graph M(G) of G is defined as the disjoint
union of G and &' with additional edges joining each vertex of G to its corresponding vertex in ',

Definition 2.2: The Jewel graph [,, is a graph with the vertex set V (J,,)= {1, v, x,v,14; : 1 =i = n}and the
edge setE (], )= fux, uyv, xv, xv, vu,uu,vu: 1 = i = nl

Definition 2.3: Helms H,,(graph obtained from a wheel by attaching a pendent edge at each vertex of the n —
cycle)

I11. Main Result

Theorem 3.1 The Mirror graph M (B, } is (s, d) magic labeling.

Proof: Let G be a mirror graph M (B, ) the vertex set be V(M{(B, )={ v;,v: 1 =i = n}
EME){vv:1=is MuUivwgpl=sis g-Uyv,:1=i=n-1}
Define the function f from the vertex setto {s,5 + d,s + 2d ....5s + (g + 1)},

g:E(6) = {d,2d,3d ... 2(q — 1)d }
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Case(a) When 1 is Odd
Labeling of vertices
Value of i f(t,f‘fl} f( t:l;']'l}
0=i=np-—-1 s+ 2id s+ (2i+1)d
Table 1 Labeling of Vertices of the graph M(E, )
Labeling of Edges
Value of i g(wivizq) g(viv) (/v
i 2s +
st ] 2(a— 1d - (Fv) + £ (@) ]
: K 2s+ i 2s+
1<i<n-1 2(q - Dd — (Fw) + fF(esr) 2(q-1d - (@) + (/)

Table 2 Labeling of edges of the graph Af (Pn)

Case(b) When 1 is even

Labeling of vertices

Value of i Flviss) flviiq)
0=i=np-—-1 s+ id s+ (n+idd
Table 3 Labeling of Vertices of the graph M{E, )
Labeling of Edges
Value of i 9(vivizy) g(viv)) g(w/v,)
(€12 i 2s+ i
S 2(q— 1)d - (F(w) + F(¥)
i 2s + 25+
<izn- = pd i) '
LEIEN L] 2(g- Da - (F) + fvier) 2(a = 1)d ~ (F@) + F(v/s,)

Table 4 Labeling of edges of the graph M(Pﬂ)

Therefore fv;) + flvys1) + glviviee), flvg) + £ ) + glvv)) Fv)) + Flv/o) + g(v/v). ) are
constant equals to 2(s + (g — 1)d).Hence the mirror graph M(Pn} admits (s, d) magic labeling

Mirror graph M(Pg )

12d 8d

s s+2d s+4d s+6d s+8d s+d s+3d s+5d s+7d s+9d

Theorem 3.2 The Jewel graph J,, is (s, d) magic labeling
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Proof: Let ], be the Jewel graph. |UU,,I,}| =n+4 |E‘Un}|= 2n+5.

Let V{J,) = {w,v,x,v,u;;1 =i =n}and EUH} = {xuj Uy, vy, v, ul;, vyl =i = ?]I}
Define the function f from the vertex setto {5,5 + d,s + 2d ....5 + (g + 1)},

g:E(G) = {d,2d,3d .... 2(g — 1)d }

Labeling of vertices
flx)=s
f) =s+d
flu) =s+2(n+2)d
flv) =s+n+2)d

Value i Flu;)

1=i=n s+ (i+1)d

Table 5: Labeling of vertices of the graph [,

Labeling of edges
glux) =25 +2(g —1)d — {f{u} + f(x}}
gluy) = 25 +2(g — 1)d — (f(w) + 7 ()
gvy) =25+ 2(g— Dd - (flv) + F»)
glvx) =25+ 2(g—1)d — (F(v) + F(x))
Value i gluu;) glvv;)
1=i=y 2_";{;;;:1}33} 25+ 2(q — Dd — (f(v) + f(v)

Table 6: Labeling of edges of the graph [,

Therefore  fi(u) + fu) + gluu) f(v) + fFlv) +g(vv,) . flu) +F(x) + glux) ,
Flu) + Foy) + glwy) ,  Fl) + F) +g(vv) , Flv) + Flx) + g{vx) are constant equals to
2(s + (g — 1)d) Hence the Jewel graph [, admits (s, d)

magic labeling.

Jewel graph [z

s+7d
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Proof: Let graph H,, have a vertex set V{H,)={v, uy,u; ...

Theorem 3.3 The Helm graph H,, is (s, &) magic labeling.

u

?‘;I.l

Uy, Uy, eV}

E{H,,} ={vy; i =120} U {uv:i = L2000} U {uugq:i =12 0p — 13U {u,y}
Here [V(H,|=2n + 1,[E(H,] = 31
Define the function f from the vertex setto {5,5 + d,s + 2d ....5 + (g + 1)},
g: E(G) = {d,2d,3d .... 2(qg — 1)d }

Case(a) When 1 is even

Labeling of vertices

Value of | flujsq) fluy) fluzisg) fFlvs) flvy) flvseq)
i=0 s - ’ - ' -
=1 s5+d - i 5+ nd i -

n . - -

2-=_:.t-=_:§ - s+ 2(i—1)d - -

11:51:5”—1 . . stl+ad| ' s+ 2id

155.:_:5” . i - ] s+ (m+(2i —1)d ~

Table 7: Labeling of vertices of the graph H,,
Labeling of Edges
Value of { guvy) g(uingyq) g(uguy) gvuy)
. 2s+2(qg —1)d - -
L=I=n | (@) +rw)
. 2s 4+ 2(q — 1d 2s+2(q — Dd — (f(wy)
l=sl=n-1 — (F@) + f(u44)) + ()
25+ 2(g—1d
L=m —(FQu) + Fy)
Table 8: Labeling of edges of the graph H,,
Case(b) When n is Odd
Labeling of vertices
Value of I fluieg) flus;) fluzie) flvg) flvgy) flvssq)
i=0 s+nd - - -- ) -
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s+ (n+2i)d s+(n+(2i—1)d <4 2id

: -1
1=j= 1= - s+2(i—1)d
Table 9: Labeling of vertices of the graph H,,

Labeling of edges
Value of | gujvy) g(uityyq) 9uy) g(vw,)
. 25 +2(q — 1)d } )
l<i<znp —(fu) + fwp) )
- 2s +2(q — 1)d
: B i 2s+2(qg—1)d B '
lsi=n-1 = (fF(up) + fuieq)) " ?ET&;S)
. 2s +2(qg — 1)d -
[=7 - - —(f(uy) + F(w)
Table 10: Labeling of edges of the graph Hn
Therefore
{(ui} + ) + gluv ) f ) + fluges) + gluguge ), flug) + Flug) + glugug), flu) + F) +
g\

are constant equals to 2(s + (g — 1)d).Hence the helm graph H,, admits (s, d) magic labeling

) s+6d

L&

Helm graph Hg

22d s+2d

Uy O s+9d

V. Conclusions
In this study, a (s, d) Magic Labeling has been discovered for a few graphs. Future research will examine the
(5, d) Magic labeling of additional graphs and some graph families.
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