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l. INTRODUCTION
We begin with simple, finite, undirected graph G = (v (G) E(G)) where v (G)and g(G)denotes the vertex set and the edge set
respectively. For all other terminology we follow Gross [4]. We provide some useful definitions for the present work.

Definition 1.1: The graph labeling is an assignment of numbers to the vertices or edges or both subject to certain condition(s).
A detailed survey of various graph labeling is explained in Gallian [3].

Definition 1.2: [3] For a graph G:(V (G) E(G)), a mapping f :V(G) _>{o,1} is called a binary vertex labeling of G and
f(v) is called the label of the vertex v of G under f . Foranedge e = uv, the induced edge labeling f* E(G)—>{0,1} defined
as " (uv) :| f(u)—f (v)|- Let Vi o) and Vi be the number of vertices of G having labels 0 and 1 respectively under f and let

€ (0) and € be the number of edges having labels 0 and 1 respectively under .

Definition 1.3: [1] A binary vertex labeling f of a graph G is called a cordial labeling if ‘vf(l)—vf(o)‘ﬁland

|ef(1) —ef(0)| <1. Agraph G is said to be cordial if it admits cordial labeling.

Definition 1.4: [6] Let G be a graph with vertex set V(G)and edge set E(G)and let f :E(G)_>{0,1}. Define f “on v (G) by
f*=2{f (uv)/uv c E(G)} (de 2). The function f is called an E- cordial labeling of G if ‘Vf(l) —Vf(o)‘sl and

‘ef @ ~& (0)‘ <1. Agraphis called E-cordial if it admits E-cordial labeling.

Definition 1.5: [5] A prime labeling of a graph G is an injective function f :V(G) —>{2L 2,...|V |} such that for every pair of
adjacent vertices u and V, gcd ( f (u) f (v)) = 1. The graph which admits prime labeling is called a prime graph.

Definition 1.6: [2] For a graph G is called a vertex prime graph if there is a bijection f 'E(G)—>{L2..|El} such that for any
vertex V, ged{f(uv)}=1. The bijection f is called a vertex prime labeling of G ~ The graph which admits vertex prime

uveE

labeling is called a vertex prime graph.
In this paper, for every natural number N the set {1, 2,..., n} will be denoted by [N].

Origami is an ancient Japanese art of folding paper. The word origami comes from two Japanese words: ““ori", which means to
fold, and ““kami", which means paper. Usually origami models are made strictly by folding paper. There is no cutting or gluing
involved. Even if origami is mainly an artistic product, it has received a great deal of attention from mathematicians, because of
its interesting algebraic and geometrical properties. We present a new graph inspired from a model of origami namely Shining
Alice.

Definition 1.7: Let U,V;,U,,V,,...,U ,V, be consecutive 2N vertices of a cycle C,,; let U, be the apex vertex and
Vy,V,, ...,V be consecutive N pendent vertices of the star graph K ; at each U; attach a path P, =U,WU;, of length 2, take

N copies of fan graph F; =P, [] K, at each U, attach a vertex having degree 3 of F3 , for each i €[N], subscripts are taken
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modulo N. The resulting graph is called Shining Alice SA] .

Example:

Il. MAIN RESULTS:
Theorem 2.1: SA, is cordial.
Proof: For SA,V(SA,) z{uo}u{uiivﬂvvilxi’yi’zi /i e[n]}and E(Sph):{uovi’uivi’uivvi’uiXUXinini'Ziui'uiyi /i e[n]}
UVl W, /i e[n=1] b o{v,u, wy, }. Therefor v (sA ) =6n+1and |E(SA ) =10n-
Define f:V(SA,)—{0,1} as follows:
1if xe{u,w,z/ie[n]};
0 if xe{u,}u{v,x,y /ie[n]}.
Thus Vi =3n and Vi) =3n+1. The induced edge labeling f*: E(SA ) —-{0,1} is £ (w)=|f (u)-f(v), for every edge
e=uv e E. Therefore

f(x) =

1 ifee{u.x. X Yi Uy, UV, uivvi/ie[n]}u{v.u. /ie[n—l]}u{vnul};

(MR it i+l

f*(e) =

i i+l

0 ifee{zy,zu,uv /ie[n]}ofwu, /ie[n-1]}u{wu}.

Thus € =8 —5n. Therefore f satisfies the conditions |vf(1) _Vf(0)| gland|ef(l) _ef(0)|31 for cordial labeling. So, f admits
cordial labeling of SA . Hence SA is cordial.

Theorem 2.2: SA, is E-cordial.
Proof: For SA,,V(SA)) z{uo}u{uiivﬂvvi’xi’yiizi /i E[n]}and E(SAl):{uovi’uivi’uivvi’uixhxiyi’ini’Ziui'uiyi /i E[n]}

(vt W, /i €[n=1] bo{v,u, wu, ). Therefor \(SA ) =6n+1and |E(SA)=10n-

i+ TN L

Define f:E(SA,)—{0,1} as follows:

. 1 if ee{uX, XY, Uy, uv, uw /ien]};
e)=
0 if ee{zy,,zu,uv /i e[n] b u{wug,,viu,, /i e[n-1] } o{wu, v,u}.

(i i+l

Thus & =8 =5n. The induced vertex labeling f~ 3V(5A1)—>{0:1} is V) =D {f (w)/uv e E(SA,)} (mod 2)- Therefore
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L xe{x, Y,z lie[n]};
f(x){o if xe{uo}u{ui,Wi’Vi/ie[n]}'

Thus Ve =3n and Vi) =3n+1. Therefore f satisfies the conditions ‘me —vf(o,\sl and |ef(1) _ef(0)|g1 for E-cordial labeling.

So, f admits E-cordial labeling of SA, . Hence SA is E-cordial.

Theorem 2.3: SA, is a prime graph.

Proof: For A,V (SA)) ={Up}U{t,, %, W, X, ¥,z /i €[n]}and E(SA)={UV, UV, Ui, UX, X Y, iz ZU;, Y, /i €[n] }
UVl W, /i €[n=1] b o{v,u, wu, }. Therefor v (sA ) =6n+1and |E(sA ) =10n- Define f:V(SA ) —[6n+1] as follows:
1 If X=Uy,;

6i+1 if x=u,ie[n];
6i+2 if x=v,ie[n-1];
6i+3 if x=w,ie[n-1];
f(x)=46i-2 if x=x,ie[n];
6i-1 if x=y,ie[n];

6i if x=z,ie[n];

2 if X=v;

3 if Xx=w,.

Clearly f isan injective function. Let e be an arbitrary edge of SA, . To prove f isa prime labeling of SA, we have the
following:

If e=u,v;, ged(f(u,), f(v;)) =gcd(L6i+2) =1 ie[n-1].

If e=uyv,, gcd (f(u,), f (v.)) =gcd (L, 2) =1.

If e=uy,, ged(f (u,), f(v;)) =gcd (6i +1,6i+2) =1, i e[n—1].
If e=uw, ged(f(u;), f(w)) =ged(6i +1,6i +3) =1, i e[n—1].
If e=u,v,, ged(f(u,), f(v,))=gcd(6n+12)=1.

If e=u.w,, ged(f(u,), f(w,))=gcd(6n+13)=1.

If e=ux, ged(f(u,), f(x)) =gcd(6i+16i—2) =1, i [n].

If e=u;y,, ged(f(u;), f(y;))=gcd(6i+1,6i-1) =1, ie[n].

If e=uz, ged(f(u,), f(z))=ged(6i+16i) =1 i e[n].

If e=xy,, ged(f(x), f(y,))=ged(6i—2,6i-1)=1,ie[n].
If e=yz, ged(f(y,), f (z,)) =gcd (61 —1,6) =1, i [n].

ged (f (v,), f (u.,)) =gcd (6i +2,6i+7) =1, i e[n—1].
If e=wu,,,, ged(f (W), f (u.,)) =ged (6i+3,6i+7) =1, i [n—1].
If e=vu, ged(f(v,), f(u))=0gcd(2,7)=1.
If e=wu, ged(f(w,), f(u))=gcd(3,7)=1.

If e=vu,

i+l

Thus, f is an injection and ged(f (u), f (v)) =1for every pair of adjacent vertices U and V of SA . So f admits prime
labeling of SA, . Hence SA is a prime graph.

Theorem 2.4: SA, is a vertex prime graph.
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Proof: For SA,,V(SA,) z{uo}u{uiivﬂvvi’xi’yiizi /i e[n]}and E(SAl)z{uovi’uivi’uivvi’uixi!Xiyi’ini’Ziui'uiyi /i E[n]}
U{Vilp, W, /i e[n=1]}o{v,u, wu, ). Therefor v (sA ) =6n+1and |E(sA ) =10n-

Define f :E(SA,)—>[10n]as follows:

10i -9 if x=uyv,, ie[n];

10i —8 if x=ux,ie[n];

10i—7 if x=xy,i€|

10i —6 if x=uy, ie[n];

10i -5 if x=y,z,ie[n];

10i—4 if x=u,z,ie[n];

10i—3 if x=uy,, ie[n];

10i—2 if x=uw,ie[n];

f(x)=

10i-1  if x=wu,,,, |e[n—1];
10i if x=vu,,,ie[n-1];
10n-1 if x=wu,;
10n if Xx=v.u,.

Clearly f is a bijection. Let V be an arbitrary vertex of SA,. To prove f is a vertex prime labeling of SA, we have the
following:

If v=u,, ged (f (ugy, ), f (Ul ),.... f (Ugu, ))=ged (1,11,..,10n-9) =
If v=w, ged (f (uw), f (wu;,))=gcd(10i —2,10i-1) =1, i e[n-1]

i+l

If v=v, ged(f (uv,), f (Vu;,))=gcd(0i —3,10i) =1, i [n-1].

i+l

If v=w,, ged (f (uw,), f (Wu,))=gcd(10n—2,10n-1) =1.

If v=v,, ged (f (u,v,), f(v,u,))=0cd(@0n-3,10n) =1.

If v=x, ged (f(ux), xy,)):gcd(loi—8,10i—7):1, ie[n].

If v=y,, gcd(f(x, v.), f(viz.), T (u;y;))=0cd(10i —7,10i —5,10i - 6) =1, i [n].
If v=z, ged (f (uz) zy,)):gcd(lOi—4,10i—5)=1, ie[n].

If v=u, ged (f(uv,), f(uw), f(ux), fuy) fuz), f(uv,) fuw,))

— god (10i —3,10i — 2,10i —8,10i —6,10i —4,10i +10,10i +9) =1,i € [n ~1].
If v=u,, ged (f (uv,), f(uw,), f(ux,), f(uy,) f(uz) fuv) fuw))

— god (10n-3,100-2,2,4,6,7,8) =1.

Thus, f isa bijection and ng{f (UV)}Zl. The edges are labeled such that for any vertex Vi , the gretest common divisor

uvekE

of all the edges incident with V; is 1. So f admits vertex prime labeling of SA . Hence SA is a vertex prime graph.

I11. CONCLUSION

WE HAVE DERIVED FOUR NEW RESULTS BY INVESTIGATING SOME LABELING TECHNIQUES OF SHINING ALICE GRAPH. MORE
EXPLORATION IS POSSIBLE FOR OTHER GRAPH FAMILIES AND IN THE CONTEXT OF DIFFERENT GRAPH LABELING PROBLEMS
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