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Abstract

An H-supermagic labeling of a graph G admitting an H-covering was defined by Guitérrez and Lladé [A. Guitérrez, A.
Lladé, J. Combin. Math. Combin. Comput., 55 (2005), 43-56]. In this work, we shall show that polygonal snake graphs admit
Cm-supermagic labeling.
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1. Introduction and preliminaries

A graph labeling is an assignment of integers to the vertices or edges, or both, subject to certain
conditions. Graph labeling was first introduced by Rosa [12] in 1966. Since then there are various types
of labeling that have been studied and developed (see [1]).

A finite simple graph G(V, E) admits an H-covering if every edge of G belongs to a subgraph of G
isomorphic to H. Guitérrez and Lladé [2] introduced the notion of an H-magic labeling as follows: Let G =
(V, E) be a finite simple graph that admits H-covering. A bijection functionA: VUG —{1,2,3,...,|V|+|E[}
is called H-magic labeling of G if for every subgraph H = (V/,E’) of G isomorphic to H, } | v/ A(v) +
> ccer AMe) =m(A) is constant. Here m (A) is called as magic sum. The graph G is called H-supermagic if
A(V)={1,23,...,|VIL.

Llado and Moragas [9] studied some C,-supermagic graphs. In [10] Maryati, Baskoro and Salaman
studied path-supermagic labeling. Supermagicness of book graphs was given by Jeyanthi and Selvagopal
[4]. C4-supermagicness of the book with n tetragonal pages was given by Ngurah et al. [11]. Roswitha et
al. [13] investigated H-supermagicness of some classes of graphs such as a Jahangir graph, a wheel graph
for even n, and a complete bipartie graph Ky, , for m = 2. Cg-supermagic labelings of the Cartesian
product of paths and graphs was given by Kojima [8]. Kathiresan et al. [7] showed that generalized

*Corresponding author
Email address: tarkanoner@mu.edu.tr (Tarkan Oner)

doi: 10.22436/jmcs.020.03.01
Received: 2019-07-02  Revised: 2019-09-09  Accepted: 2019-09-18


http://dx.doi.org/10.22436/jmcs.020.03.01
http://crossmark.crossref.org/dialog/?doi=10.22436/jmcs.020.03.01&domain=pdf

T. Oner, M. Hussain, S. Banaras, J. Math. Computer Sci., 20 (2020), 189-195 190

book is supermagic. Cy-supermagic strength of k-polygonal snake graphs studied in [3]. In [5, 6], C
supermagicness of some graphs was also investigated. Selvagopal and Jeyanthi [14] showed that polyg-
onal snake graph has Cy,-supermagic labeling. In this work, we shall show that polygonal snake graphs
admit C,,-supermagic labeling.

2. Results

Theorem 2.1. Triangular snake graph Ay, m > 2 admits a Cs-supermagic labeling.

Proof. Triangular snake graph A,, has 2n + 1 vertices and 3n edges. The vertices and edges of A, are
given as

V={w, i=1... n+1JU{vi:i=1,...,n},
E:{eu:eu:vbivi:izl,...,n}

U{eZi:eZi =ViVb; :izl,...,n}u{egl €31 = Vp;Vb;,; 1 i :1,...,1’1},

where vy, are the base vertices and e3; are the base edges. An example for the triangular snake graph
An;n > 2 is shown in Figure 1.

U1 U2 Vg Un

€11 €21 €12 €22 €1 €2 €1n €2n

Uby €31 Ub, €3 2 Uby Up, €3 Ubiyr b, €3 n Vb1
Figure 1: Triangular snake graph Ay;n > 2.

We construct a labeling A: VUE — {1,2,3,...,[V|+|[E[} as follows:

Avp,) =1,1=1,23,..,n+1,
Avi)=2n+2-1,1=1,2,3,..,n,
Aep) =2n+1+1i,i=1,2,3,..,n,
Aey) =5n+2—1, i=1,2,3,..,mn,
Alesi) =4n+2—1,1=1,2,3,..,n.

Here, for all v € V, we have A(v) € {1,2,3,...,2n+ 1} and for any subgraph H' = (V’,E’) isomorphic to
C3, we have

D AW O+ AWb,,) AW =20 43+,
vev’
Z Ale) = Aleqy) +A(eni) +A(e31) = 1In+5—1,
ect’

and the magic constant is

=Y AW+ D Ae) =13n+8.

veVv/! eckE’

Therefore triangular snake graph An,n > 2, admits a Cz-supermagic labeling. O
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Theorem 2.2. m-polygonal snake graph AT, > 2, m > 4, admits a C-supermagic labeling.

Proof. m-polygonal snake graph A* has (m —1)n + 1 vertices and mn edges. The vertices and edges of
AT are given below:
V={vp,:i=1...,n+1BU{vi:j=1...,m=2i=1,...,n},
E={eji:eri=vpvii:i=1,...,n}
U{ejizeji=viiviij=2,...,m—2,i=1,...,n}
U{em_1i:em_1i = Vm—2iVb,,, :i=1,...,n}
U {emi Jemi = Vp Vb, 1= 1,...,n},

where vy, are the base vertices and e,; are the base edges. An example for the m-polygonal snake graph
ATY,n =2, m > 4 is shown in Figure 2.

U1 1)1116111}]1 Um—2 1 U1 2 0112692%2 Um—2 2 1n lylneynvm Um-2 n
€m—11 €m—12 Cm—1n
€11
Ub, Ub2 LbJrl

Figure 2: m-polygonal snake graph A7, n > 2, m > 4.

We consider the following two cases.
Case 1: m is even. We construct a labeling A: VUE — {1,2,3,...,[V| +[E[} as follows:
Avp,)=1,1=123,...,n+1,
Avii) =2n+2-1,1=1,2,3,...,n,
Avi) =3n+2—-1,1=1,2,3,...,n,

M) { ML =357 m=3 i=123..n,
Wl n+jn+2—-1, j=4,6,8,...,m—2, i=1,2,3,...,n,

Aei;) = n—-2n+mn+1+4+1, j=13,5...,m—1, i=1,23,...,n
Wl jin—m+mn+2—-1i, j=2,46,...,m, 1i=1,2,3,...,n

Here, forallv € V, we have A(v) € {1,2,3,...,(m —1) n + 1} and for any subgraph H' = (V’, E) isomorphic
to C,, we have

m—2
3 1
Z AWV) = Ave) +Avo,,, ) +A(vie) +A(vai) + Z Alvji) = §m+n+ Emzn— mn-—1,
i=3

and the magic constant is

= Z Av) + Z Ae) =3m+n+2m’n—2mn —1.
vev’ ect’

Case 2: m is odd. We construct a labeling A\: VUE —{1,2,3,...,[V| +|E[} as follows:

Ave) =1, 1=1,2,3,...,n+1,
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Avi) =2n+2—1,i=1,2,3,...,n

N = [N FIEL =246 m=3, i=123.n,
Wl n+jn+2—-1, j=3,5,7,...,m—-2, i=1,23,...,n

Aess) = n—-2n+mn+1+1i, j=13,5,..., m—2, i=1,23,...,n,
Wl in—n+mn+2—-1, j=246,....,m—1, i=1,23,...,n,

Alemi) =2mn—n+2—-1,1=1,2,3,...,n

Here, for allv € V, we have A(v) €{1,2,3,...,(m —1) n+ 1} and for any subgraph H' = (V’, E/) isomorphic
to Cy, we have

1 2
Z AW) = Avp) + AV, ) + A1) Z A(vji) 2m+ ETH— Smn—mn— o +1
vev’ j=2
m—1 1
e;/\(e) = & 7\(6]1) +Alemi) = 2m+ ETI‘F §m2n*mn+ 5 -1,

and the magic constant is

= Z Av) + Z Ae) =3m+n+2m?n—2mn —1.
vev’ eck’

Hence AT n > 2, m > 4, admits a C-supermagic labeling. O
Theorem 2.3. Isomorphic copies of triangular snake graph kAn;n, k > 2, admits a Cz-supermagic labeling.

Proof. k copies of triangular snake graph kA, has (2n + 1)k vertices and 3nk edges. The vertices and
edges of kA, are given below:

V:{vf,i:izl,...,n—i—l, s:l,...,k}u{viS i=1,...,ns=1,...,k},
E:{efi:efi:viivf i=1,...,n, s:l,...,k}
U{eii:ezl v? Vb1+1 i=1,...,n, s:l,...,k}
U{egi:e:;-L:\)f,i\zbi+1 :i:l,...,ns:l,...,k},

where vi are the base vertices and e3; are the base edges. An example for the k isomorphic copies of
triangular snake graph kA,;n, k > 2 is shown in Figure 3.
We construct a labeling A : VUE — {1,2,3,...,|V|+|E|} as follows:

A =
AW

Dk+s,1i=1,2,3,...,n+1,

(i—
2—1)k—s+2kn+1,1=1,2,3,.

)
Alef;) =k—m+2kn+ns+1i, i=1,2,3,.
Aled) =k+n+5kn—ns+1—1i, 1_123
Ale3;) =(12—-1)k —s—|—4kn—|—1,1:1,2,3,...,

where s = 1,...,k. Here, for all v € V, we have A(v) € {1,2,3,...,(2n+1) k} and for any subgraph
H' = (V/, ') isomorphic to C3, we have

> AW JAAVE ) HAM) = (1+1)k+s+2kn+1,
vev’
D Al SY+Aef) +A(es) = (4—1) k—s+11kn+2,

eck’
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€1 n €n
1 1 1 1 1 1 1 1
Ub, €31 Ub, €3 2 Ubg Ubipr Vb, €3n Ubyis
k
vn
k
€1 n €2 n
k k k k ok k k k ok k k
Ub, €31 Ub, €3 2 Ubg Up, €3 Ubipr  Uby €3n Uyt

Figure 3: k isomorphic copies of triangular snake graph kA;n, k > 2.

and the magic constant is

= > AW)+ D Ale) =5k+13kn+3,
vev’ ect’

that implies isomorphic copies of triangular snake graph kAy;n, k > 2 admits a C3-supermagic labeling. O

Theorem 2.4. Isomorphic copies of m-polygonal snake graph KAT;n, k > 2, m > 4, admits a Cy,-supermagic
labeling.

Proof. k copies of KAT has ((m —1)n + 1)k vertices and mnk edges. The vertices and edges of kAT are
given below:
V={w i=1...,n+1s=1.. ktu{:j=1..m-21i=1...,ns=1,...k},
E={efi e}y =v{vii:i=1,...,n, s=1,...,k}
U{e)l. ]1: jfli ji.]ZZ,...m—Z,i:L...,n, Szl,...,k}

. oS — S S R —
U{emfli femo1i = Vm—2iVb,, t=1L...,m, s= 1,...,k}

mi m

S . S _ S S s —
U{e i €mi = Vo, Vo, .1—1,...,ns—1,...,k},

where vi are the base vertices and e} ; are the base edges. An example for the k isomorphic copies of
m-polygonal snake graph kA", n, k > 2, m > 4 is shown in Figure 4.
We consider the following two cases.

Case 1: m is even. We construct a labeling A: VUE — {1,2,3,...,[V|+[E[} as follows:

?\(v{‘,):s+k(i—1),i:123... n+1,
A(vii) = (2 —1)k—s—|—2kn+l i=1,2,3,...,n,
AVii)=2—-1)k—s+3kn+1,1=1,23,...,n,
1k+s+]kn j=3,57,...m—=3, i=1,23,...,n
k—s+kn+jkn+1, j=46,8,....m—2, i=1,2,3,...,n
1k—|—s—2kn—|—)kn+kmn j=13,5,....m—1, 1i=1,2,3,...,n,
k—s—kn+jkn+kmn+1, j=2,46,...,m, i=1,2,3,...,n,
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where s = 1,...,k. Here, for all v € V, we have A(v) € {1,2,3,...,
H' = (V/, ') isomorphic to C,,, we have
m—2

Z AW} =Avg ) + AV, )+ AV +Av3) + Z Alvji)
vev’ j=3

1 1
= Em—k—i—km—i—kn—l— Ekmzn—kmn,

m

ZA

PRC m (2k — 2kn 4+ 3kmn + 1),

ect’
and the magic constant is

=) AW)

=m—k+2km + kn + 2km?n — 2kmn.

+ ) Ale)

((m—1)n+1)k} and for any subgraph

vev’ eckE’
)1 1 , 1 1 1,1
Vi Vi1 €1V Upean Vg V1o 6327}]2 V-2 2 Uln Ycin Gnln Un-2n
ce————— 1 ce———— 1 ce————— .
m-11 Cm-12 m—1n
€11 6%2 e%
”gl € 1 ”gg € 2 ”gg Up, e n Ugm
U,fl Lf—ue?l”?l @k -21 1f2 112612@']2 Um— U]fn Uf-lne?nvfn m-2n
e o e T e . C e .
€m-11 12 m—-1n
ellcl €]f2 elf
“1?1 efn 1 Ufz vb3 Ufn eﬁ% n U;Ifw
Figure 4: k isomorphic copies of m-polygonal snake graph kAT n, k >2,m > 4.

Case 2: m is odd. We construct a labeling A\: VUE —{1,2,3,...,[V|+ |E[} as follows:
Avp)=s+k(i-1),1=123,...,n+1,
AVvii)=2—-1)k—s+2kn+1,1=1,23,...,n
AVS) = ik +s+jkn, j=2,45,....m—3, i=1,2,3,...,n

el 2—-i9k—s+kn+jkn+1, j=3,5,7,...,m—-2, i=1,23,...,n
Aes) = ik + s —2kn 4 jkn + kmn, j=13,5,....m—2, i=1,2,3,...,n,
el 2—1)k—s—kn+jkn+kmn+1, j=2,46,.... m—1, i=1,23,...,n,

Alesi)=2—1)k—s—kn+2kmn+1,1=1,2,3,...,n

where s = 1,...,k. Here, for all v € V, we have A(v) €{1,2,3,...,
H’ = (V/, ') isomorphic to C,,, we have

> AW JAAVEL ) FAVT) A+ DAL
veVv’ j=2

((m—1)n+1)k} and for any subgraph
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1 1 1 1
= Em—(Z—i)k+s+km+—kn+fkm2n—kmn—f,

2 2 2
! 1 1 3 1
_ _ . 2
;/7\(6) = Zl ?\(e]-si) +Aedi)=1—-1)k+ Em—s—i—km—i— Ekn—i— Ekm n—kmn—i—E,
e j=

and the magic constant is

m@A) =Y AW+ > Ale) =m—k+2km + kn + 2km?n — 2kmn.
veVv’ ect’

Hence kAT m, k > 2, m > 4, admits a Cy,,-supermagic labeling. O
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