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Antimagicness of subdivided fans
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Abstract: A graph T (simple, finite, undirected) with an Q-covering has an (&, §)-Q-antimagic labeling if
the weights of all subgraphs () of graph I' constitute an arithmetic progression with the common difference
0. Such a graph is called super («,d)-Q-antimagic if v(V(T)) = {1,2,3,...,|V(I')|}. In the present paper,
the cycle coverings of subdivision of fan graphs has been considered and results are proved for several
differences.
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1. Introduction

etI' = (V(I'),E(T)) be a finite simple and undirected graph with a family of subgraphs Oy, )y, ..., O
L such that every element of E(T') belongs to (); = O, i = 1,2,...,t, then T admits an Q-covering. An
Q-covered graph I' with v is called an (&, §)-Q-antimagic if wt, () = {a,a +6,...,a + (t — 1)d} where the
associated Q-weights denoted by wt, (Q2) are defined as

wt(Q)= Y v+ Y vle).

veV(Q) ecE(Q)

and & > 0 and § > 0 are two integers, t is the number of ); = ). For a total labeling v to be super we require
v(V(T)) ={1,2,...,|V(I)|}.

The results about O)-(super)magic graphs with () as cycle, path and tree can be studied in [1-7].

Inayah et al. [8] introduced the («,d)-Q-antimagic labeling. We refer [9-11] for some results on super
(«, 6)-Q-antimagic labeling. In [12], Lih proved that F, is C3-supermagic for every n except n = 2 (mod 4). In
[7], Ngurah et al. proved that F, is Cz-supermagic for every n > 2. In the present paper, we proved the super
(«,6)-Cy 1 9k 3-antimagic labelings of subdivided fans for differences 6 = 0,1,2,3, 4.

2. Preliminaries

In this section, we give basic definitions of concepts concerning a subdivided fan F, (7, k).

Definition 1. A graph F, = P, + K is called fan graph obtained by the join of path P, and one isolated vertex
Kj.

The central vertex, or the hub vertex is of degree n and path vertices are the other ones. Spokes are the adjacent
edges of central vertex and path edges are the remaining edges.

V(F,) = {c}U{xy,x2,...,x,},

E(F,) = {x1x2,x0x3,..., %, 1%, U{cxq, cxp,. .., cxy )
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Definition 2. The subdivided fan F,(r, k) is the graph obtained from a fan F, by inserting r > 1 new vertices
{v(l) eeey vgl)} into each path edge x;x; 1,1 <i < n —1, denoted by Py, ,-vertices and by inserting k > 1 new

vertices {wg), el w,({i)} into every spoke cx;, 1 <i < n, denoted by S () -vertices.

(@ @ () @ @) @)

E(Pyy,,) = {xvl 0303, 0,0y v X, 1 <P <n— 1},
( (l)) — {Cw wé)wé), w](()lw](()/w](()xlll S i S 7’1}.
Let C £ _sz 43 be the ih-subcycle. For the weight of i"-subcycle C G le 43, We obtain
oy(Cluis) = L v+ L $(e)
”EV(Cr(les) eeE(Cijzkw)
= |v@) i) e+ 3 e+ Y yw)
0€V(Pyx;y ) weV(st)

Prixiyq) ecE(SM) ecE(Slit1

+( (Z )+ Y. pl)+ ), )tp(e))- 1)
eeE )

where indices i are taken modulo 7.

3. Main results
In this section, we introduce the super (a,d)-C, p,3-antimagic labelings of subdivided fans for

differencesd = 0,1, 2,3, 4.

Theorem 1. Let v,k > 1 and n > 3 be positive integers. The subdivided fan Fy,(r, k) is super (, 8)-C, ox 1 3-antimagic
for difference 6 = 0,1, 4.

Proof. The total labeling ¢ is defined as:
Pisy(c) =1
+2- 5 ifi=1(mod?2
Pro4) (xi) = ki .f L ( )
n+2—4%, if i =2 (mod 2)
1+ E, if i =1 (mod2)
1+ [+ 4, ifi=2(mod2)
(i) 2(n —1)(r+1) +2(nk + 1) + £, if i=1(mod2)
i1y (cwy’) = n1 i i
2n—1)(r+1)+2(nk+1)+ 5]+ 5, if i =2 (mod?2)

zp{4}(cw§i)) =2n(r+k)+Bn—-2r+1)—

Ford =0,1,4
Ps5(V(Prxyyy) = {(n=1)j+2+i:1<i<n—-1,1<j<r}
Us(E(Pry)) = {(n=1)Q2r+2—j)+n(k+1)+2—i:1<j<r+1}
Pps(V(SD)) = [rn—1)+14nj+i:1<i<nl<j<k}
(ESD\{cw"}) = {(2n(r+K)+Gn—2r+1)—nj—i:1<j<k}

where indices i are taken modulo n. Evidently ¢; is a super labeling as V(F,(rk))) = {1,2,...,n(k+r+1) —
r+1}. The spoke vertices are labeled with the numbers n + 2,1+ 3,...,1n 4 2k + 1 and the path edge vertices
are labeled with n + 2k +2,n+2k+3,...,n(k+r+1) — r 4+ 1. Clearly,



Open ]. Math. Sci. 2020, 4, 18-22 20

Y (9a(V(8D) + s (ESD)\ {ew("})) = 3rk(n — 1) + k(3n + 21k +2)
Y (s(V(Prixin)) + $6(E(Prinyyy))) = nr(2r +k+4) +n(k+2) ++r(1—2r) +1—i )

According to (1) and (2), we obtain

1 n
Wiy (C ) = 4(n—1)(r +1) + 4(nk +1) + 6rk(n — 1) +2 b] 1+ 3+ 2k(3n + 2nk + 2)
+nr(2r+k+4)+nk+2)+r(1—-2r)+1
whyy (CD0 ) = n+2[g]+nk(7r+4k+11)+2nr(r+4)+r(1—2r—6k)+2(3n+2k_2r)+4. 3)

Equation (3) shows that all C (i +)2k 3-weights are independent of i.

According to (1) and (2), we obtain

wty, (CYy ) = 4(n—1)(r+1)+4(nk+1)+6rk(n—1)+2[g] 5+ 2i + 2k(3n + 2nk + 2)
+nr(2r+k+4)+nk+2)+r(1—-2r)+1—i
wty, (CY ) = 2[%}+nk(7r+4k+11)+2nr(r+4)+r(1—2r—6k)+2(3n+2k—2r)+6+i. 4)

Equation (4) shows that all Cr( le 43

According to (1) and (2), we obtain

-weight consists of consecutive integers.

wty, (C ) = 4(n—1)(r+1) +4(nk+1) +6rk(n—1) +2 [g] 54 20+ 2k(3n + 20k + 2)
+nr(2r+k+4)+nk+2)+r(1—-2r)+1—i
Wy, (Cllys) = mt [ 2] 47(1 = 2r) + k(dnk — 57 49) + 2n(3Kk + 4)(r + 1) — 61 +7 — 4i. ®)

Equation (5) shows that all C r(22k 3-weight constitute an arithmetic progression with common difference
6 = 4. This completes the proof. [

Theorem 2. Let r,k > 1 and n > 3 be positive integers. The subdivided fan F,(r, k) is super («, 8)-C, o 3-antimagic
for difference 6 = 2,3, 5.

Proof. The total labeling ¢ is defined as:

Pisy(c) =
Pisy(xi) = 2i
lp{(g} (Ur) =2i+1
Py (cwl)) = 2n(r+K) + (3n —2r +1) -

(el = 2n(r+k) + (Bn—2r +1) - 4, if i=1(mod 2)
Pt = 2n(r+k)+(Bn—2r+1)—[4] -4, ifi=2(mod2)

; 2{r(n—1) +n(k+1)} + &2, if i=1(mod 2)
¢{5}(Cw§>) N {Z{r(n—l) +nk+1)}+ [Z%W + 4, ifi=2(mod2)
Ford =2,3,5
P5(V(Prxy) = {n+(n—=1)j+14+i:1<i<n-11<j<r-1}
Ps(E(Prizyyy)) = {(n=1)2r+2—j)+nk+1)+2-i:1<j<r+1}
Ps(V(SD)) = {rn—1)4+14nj+i:1<i<n1<j<k}
ws(ESD)\{cl}) = n(r+k)+@n—2r+1)—nj—i:1<j<k}
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where indices i are taken modulo 7.

Evidently 1, is a super labeling as V(F,(rk))) = {1,2,...,n(k+r+1) —r + 1}. The spoke vertices are
labeled with the numbers n+2,n+3,...,n + 2k 4 1 and the path edge vertices are labeled with n + 2k +2,n +
2k+3,...,n(k+r+1)—r+1. Clearly,

- (9a(V(5D) + s (ESD)\ {ew("})) = 3rk(n — 1) + k(3n + 21k +2)
Y ($s(V(Prxiy)) + $5(E(Pr ) = n(r + 1) (k+3) +2n(r* = 1) +r(n —2r +1) + 1. 6)

According to (1) and (6), we obtain

Wty (CY ) = 2043+ n{k(r +5) + 7r + 3} + 2nk(2k +3) + 2n(r* — 1) + 2(3n — 2r + 2k + 1)
Wiy (CV ) = mk(4k + 7+ 11) + n(2% + 7r + 1) +2(3n — 2r + 2k) + 5 + 2i. %)

(i)

Equation (7) shows thatall C, [,

o=2.
According to (1) and (6), we obtain

,-weights constitute an arithmetic progression with common difference

wt¢3(Cr(22k+3) = 6n—4r+5+3i— [gw +r(n—2r+1)+6kr(n—1)
+2kn(2k + 3) + 4k + n(2r* + 5k + 7r + rk 4+ 1)
why, (CD0 ) = 2nr(r+4)+nk(4k+r+11)+6rk(n—1)—r(2r+3)+7n+4k—[g]+5+3i. ®)

(i)

Equation (8) shows that all C, Loks

6 =3.
According to (1) and (6), we obtain

,-weights constitute an arithmetic progression with common difference

, n .
Wiy (CV) 1 a) = mk(6r+11) +nr(3r +8) — r(2r + 3) + 2k(2nk — 3r +2) + 51 + (5145450 ©)
Equation (9) shows that all Cr(szk 3-Weights constitute an arithmetic progression with common difference
6=5 0O

4. Concluding remarks

An ()-covering graphs is the extension of the edge-antimagic labeling and generalizes the structure for
()-antimagic labeling. Several results concerning ()-antimagic labelings for different families of graphs are
proved and available in literature. In the present manuscript, the super («, §)-C,-antimagicness of subdivided
fans has been considered for few of differences. One can work to extend the labeling for further differences
greater than 5.
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