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Abstract
For a connected graph G, an injective function f: V(G) — N such that for every distinct vertices
pandqofG,d(p,q) + |f(p) — f(@)| =1+ diam(G) is called a radio labeling of G. The radio
number of f, rn(f) is the highest number assigned to any vertex of G. The radio number of G,
rn(G) is the minimum value of rn(f) taken over all radio labeling f of G. The radio number for
Mycielskian graph of Path graph(P,), Mycielskian graph of Cycle graph(C,) and Mycielskian
graph of Star graph (K, ;) are obtained.
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Introduction

In this paper we consider finite, simple and connected graphs. The graph G has vertex set V' (G)
and Edge set E(G). Cardinality of vertex set is number vertices in G and Cardinality of Edge set
is number of edges in G. The idea of channel assignment problem by Hale’s [6] in 1980, is an
inspiration to introduce the radio labeling in 2001 and Chartrand et al [4] defined the concept
of radio labeling. If we are given a set of radio stations, the aim of this problem was to assign a
channel or frequencies (Natural numbers) to each station (or transmitters) without
interference of their signals. This was crucial task in wireless networks, as the interference level
is intricately linked to the transmitter’s geographical position. The major interference occur
when the stations are very nearer, minor interference occur when stations are little far away
and there is no interference occur when stations far away. The interference was depends on
geographical distance. To formulate this problem the researchers have developed a graph. The
object of radio labeling is to find valid label and minimized the range of the channels without
interference [3,5,7]. The radio labeling of different graphs are discussed in [1,3,8,11].

In [2,9,10], Jan mycielski introduced an interesting construction that transforms again graph
into a new large one, prescribing its triangle-free property. For a graph G, Let V(G), E(G)
denoted the vertex set and edge set of G respectively. The open neighborhood N (u) of a point
u in V(G) is the set of points adjacent to u. N(u) = {v/uv € E(G); Vv € V(G)}. For eachu; €
V(G), a new point u; is introduced and the resulting set of points is V; (G). Mycielskian graph
1(G) of graph G is defined as the graph having pointset V(G) U V;(G) U u and edge set of u(G)

Received: March 03, 2025 1774


mailto:usmanbashabnr@gmail.com

International Journal of Applied Mathematics

Volume 38 No. 7s, 2025
ISSN: 1311-1728 (printed version); ISSN: 1314-8060 (on-line version)

is edge of graph G with every vertex v; of V;(G) is adjacent to every element of open
neighborhood N(v;) and x is adjacent to every element of V;(G) i.e edge set is E(G) U
{wiuj /uu; € E(G)} U {uuj: vVu; € V1(G), Y/}
In this paper we deals with radio labeling of mycielskian graph of paths, cycles and star graphs.
And also, the radio number of these graphs has been obtained. Throughout this paper we
consider simple, finite and connected graphs.

Main Results
Theorem 1. Diameter of every mycielskian graph of path and cycle is less than are equal to 4.
Theorem 2. Diameter of every mycielskian graph of star graphs (K ,,) is always 2.
Theorem 3. The Mycielskian graph of Path graph P, (Path of n number of vertices) n = 8 admits
the radio labeling with radio number is 4n + 2.
Proof. The vertices of u(P,),n =8 are labeled as we see in figure 1. We know that
diam(u(P,)) = 4, n = 8. define a mapping f:V(u(P,)) — N as follows f(u) =1, f(v;) = 4i,

1gignf@mﬂ)=2+4a1SisE]
2

fop=2+43+4, 1<i< 3

Claim: The mapping f is a radio labeling and we prove that |f(p) — f(@)| +d(p,q) = 1 +
diam(u(P,)) holds for all pair of points (p, q), where p # q and p,q € V(u(B,)).

Figure 1: Radio Labeling of Mycielskian graph of path graph P9

Case 1: Suppose p=u and q=v;,1<i<n, then, f(u)=1, f(v;) =4i, 1<i<n and
d(u,v;) =2
If W) = fwl + d(w, v) = 1+ diam(u(R,))
=[1-4i|+2=21+4,1<i<n
Hence |f(p) — f()| + d(p,q) =2 1 + diam(u(F,))

Case 2: Supposep =uand g = U[EJ_H, ,1<i< E] ,n = 8 then,
fuw) =1f <v[2J+i) =2+4+4i,1<i< E]and d (u, U[EIH) =1
|f(u) —f (U{%J+‘>| +d (u, vl'gjﬂ,) > 1+ diam(u(P,))

n
=H—2—4H+121+£1Si§b+n28

Hence |f(p) — f(@)| +d(p,q) =1+ diam(u(B,)) And the p =u and q = v; vertices are
satisfied the above condition.
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. ! . n
Case 3: Supposep =v;, 1 <i<nandq = vngH 1<) < [E] then,
_ . ’ _ . . 2 ) ’
f(v) = 4i,f (UEJH) =2+4j, 1<j<[f] A, Vi, ) <3

Case i: d(vi,vlglﬂ) =3
Case a: If d (v, U[EJH) =3andi=j
2
|f (i) — f(vllglﬂ')l + d(vi'v{%]ﬂ') = 1+ diam(u(h)
n
—2+4j—4i|+3>1+41<i<nl<j< [5],1128

Case b: If d (vl-, vl’ﬁjﬂ_) =3andi#j
2

|f(vi) -f (U{%J+J)| +d (vi,vl'%Jﬂ,) >1+ diam(u(Pn))
—244j—4i|+3>1+41<i<nl<j< [g],nZB
Hence [f(p) — f(@| +d(p,q) =1 + diam(u(h))

Case ii: If d(v;, U{EJH) <3andi #j
2
Now we take minimum distance of u(B,) i.e d (vi, v’EJﬂ) =1
2
|f(vi) - f (Ulgl+1)| +d (Ui, Ul%l_'_j) =1+ diam(y(Pn))
n

—2+4j—4i|+121+41<i<nl<j< H,nzs

Hence |f(p) — f(@)| +d(p,q) = 1 + diam(u(F,))

Case 4: Supposep =v;, 1 <i<nandgq = v]f, 1<j< E]
then,
n
fw)=4i1<i<n f)=4,1<i< [E]
Now we take minimum distance of u(B,) i.e.d(v;, vj) = 1
|fw) = fF(v)| + d(vi,v]) = 1 + diam(u(B,))
n n
- |2+4[E]+4j—4i|+121+4,1Si£n,1 <j< [El
Hence |f(p) — f(@)| + d(p,q) = 1 + diam(u(F,))

Case 5: Suppose p=v,1<i<nandq=v;, 1 <j<n then f(v;) =4, 1<i< f(v;) =
4j, 1<j<n
Now we take minimum distance of u(B,) i.e d(v;, vj) =1
|f(v) — f(vj)| + d(vi,vj) > 1+ diam(u(B,))
=|4i—4j|+1>21+41<i<n1<j<n n=8
Hence |f(p) = f(@)| + d(p,q) = 1 + diam(u(F,))
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Case 6: Supposep = v{,1 <i < E] and q = ”[IEJH 1<j< EJ
then,
fop=2+43|+41<i<|[} f(”[;Jﬂ) =4j,1<j<[5|andd (v{, v{%]ﬂ) =2
‘f(vl-’) —f (vl'%Jﬂ)’ +d (v{, vl'%lﬂ,) > 1+ diam(u(P,))
- |2+4[g]+4i—2—4j|+221+4,1Si£ E]
1<j< [g] n>8

=|4([§]+i—j)|+221+4,1£i£[%]JSjSEJ,nzS

Hence |f(p) — f(q@)| + d(p,q) = 1 + diam(u(R,) and p = v; q = v; vertices are satisfied the

above condition.
Thus |f(p) — f(q)| + d(p,q) = 1 + diam(u(R,)) for all p,q € V(u(P,)),n = 8. Thus six cases

establish the claim that f is a radio labeling of u(B,). Since the vertex v/, receives the

5
maximum label. The radio number of u(B,) is4n + 2. 0

Theorem 4. The Mycielskian graph of Cycle graph C,, (n number of vertices) n = 8 admits the
radio labeling with radio number is 4n + 2.

Proof. The proof is closely connect to the above theorem 3. Radio labeling of Mycielskian graph
of Cycle Cg (Cycle of 8 number of vertices) is shown in Figure 2. O

Figure 2. Radio labeling of Mycielskian graph of Cycle graph Cg

Theorem 5. The Mycielskian graph of Star graph (K, ), n = 1 admits the radio labeling with

radio number is 2n + 3.
Proof. The vertices of u(K;,),n =1 are labeled as we see in Figure 3. We know that

diam(u(Ky,)) =2,n = 1.
Define a mapping f:V (y(Kl,n)) - Nas followsf(v;) =i+2, 1<i< n,f(vj') =n+2+]j,
1<j<nfw)=1 fx)=2fw)=2n+3
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Figure 3. Radio labeling of Mycielskian graph of Star graph K, g

Claim: The mapping f is a radio labeling and we prove that |f(p) — f(@)| +d(p,q) = 1 +
diam(u(Ky ,)) holds for all pair of points (p, q), wherep # qand p,q € V(u(Ky,)).
Case 1: Supposep = v;and q = vj,1 <i,j <n then,
fw)=2+if(v))=n+2+j 1<j<nandd(v,v) =2
If () — fFwpI +d i, vj) = 1+ diam(u(Kyn))
J J
=|li+2—-n—-2—-j|+2=21+2 1<i<n, 1<j<n
=|li-n—j|+2=3 1<i<n, 1<j<n
Hence |f(p) — f(@)| + d(p,q) = 1 + diam(u (K1)

Case 2: Supposep =v; and q =u, 1<i<n

then, f(v;) =2+ fwu)=1 1<i<nandd(v;,u)=1
If () = f)| + d(vy, u) 2 1+ diam(u(Kyn))
=li+2-1+1=21+2, 1<i<n,

Hence |f(p) — f(@)| +d(p,q) = 1 + diam(u(K15))

Case 3: Supposep =v; and q =x, 1<i<n.
then, f(v;) =2+1i f(x)=2 1<i<nandd(v;,x) =2
If (i) = fFO] +d(v, x) 2 1+ diam(u(Kyn))
=|li+2-2|+2>21+2 1<i<n,
Hence |f(p) — f()| +d(p,q) = 1 + diam(u(Ky))

Case 4: Supposep =v; and q=u, 1<i<n

then, f(v;)) =2+1i, f(u)=2n+3,1<i<nandd(v;,u’)=1
If () = fFW)I +d(w, u') = 1+ diam(u(Kyn))
=|[i+2-2n+3|+1=>1+2 1<i<n,
=|2n+1-i|=3 1<i<n

Hence |f(p) = f(@)| + d(p,q) = 1 + diam(u (K1)

Case 5:Supposep =v;andq=v;, i#j,1<i<nl1l<j<n

then, f(v)) =2+i,f(v)=2+j,i#j,1<i<n 1<j<nandd(v,v;) =2
If (i) = fW)| +dvi,v;) 2 1+ diam(u(Ky,n))
=124+i—-2—j|+2=21+2,i#j,1<i<n1<j<n
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=|i—j|+2>3 i#j 1<i<n 1<j<n
Hence |f(p) — f(@| +d(p,q) = 1 + diam(u(K1,n))

Case 6: Supposep =v; and q =u, 1<i<n.

then, f(v))=n+2+if(u)=11<i<nandd(v,,u) =1
If (v)) = fF| + d(vi,u) = 1 + diam(u(Ky,n))
=n+2+i-1|+1>1+2 1<i<n,
=In+1+i|l+1=3 1<i<n,

Hence |f(p) — f(@] +d(p,q) = 1 + diam(u(Kyn))

Case 7:Supposep =v; and q=x, n=1 1<i<n

Then, f(v)) =n+2+i,f(x) =2, 1<i<nandd(v;,x) =1
If (v)) = FO + d(vi, x) 2 1 + diam(u(Ky,))
=n+2+i-2|+1>1+2 1<i<n,
=|n+i|l+1=3, 1<i<n

Hence |f(p) — f(@)| +d(p,q) =2 1 + diam(u(K;))

Case 8:Supposep =v; and gq=u', n=1 1<i<n

Then,

fw)=n+2+if)=2n+3,1<i<nandd(v/,u") =2
If (v) — fF@W)H| +d@],u') =1+ diam (,u(Kl_n))
=|n+2+4+i-2n-3|+2=>21+2 1<i<n,
=|ln+1-i|l+2=>3 1<i<n,

Hence |£(p) — f(@) +d(p,q) = 1+ diam (u(Ki )

Case 9: Supposep = v, and q = vj,1 < i,j < n.

Then,

fwD=n+2+if(v))=n+2+j,1<i<nl<j<nandd(v,v;) =2
F @) = f(o))| + d(v],v)) = 1+ diam (u(Ky))
=n+24+i—-n-2—-jl4+2=21+2, 1<i<n 1<j<n
=|i—-jl+2=3 1<i<n 1<j<n

Hence |£(p) — f(@) +d(p,q) = 1+ diam (u(Ki,))

Case 10: Supposep =u and q = x.
Then, f(u) =1 f(x)=2 andd(u,x) =2

If W) — F(0)] + d(w,x) = 1+ diam (M(Kl,n))
=]1-2|+2>1+2

Hence [f(p) = f(@)| + d(p,q) 2 1 + diam (H(Kl,n))

Case 11: Supposep =u and q=1u'.

Then, f(u) =1 fw)=2n+3 andd(u,u’) =2

F @) = F@)] +dwu) 2 1+ diam (u(Kyy))
=1-2n—-3[+22>1+2
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=2n+2|+2>3
Hence |£(p) — (@) +d(p,q) = 1+ diam (u(K,.))

Case 12: Supposep =x and q=1u'.

Then, f(x) = 2 f@W)=2n+3 n>1landd(x,u") =1
If () — f@)] +d(x,u") =1+ diam(u(Kqn))
=12-2n—3|+1=21+2
=|2n+1/+1>3

Hence |f(p) — f(@)| + d(p,q) = 1 + diam(u(Ky1,))

Thus |[f(p) — f(@)| +d(p,q) = 1+ diam(u(K,,)) = 3 for all p,q € V(u(K,,)) n=1. Thus
twelve cases establish the claim that f is a radio labeling of u(Kj ). Since the vertex u’ receives
the maximum label. The radio number of u(K; ) is 2n + 3. O

Conclusion
We have obtained Radio numbers for Mycielskian graph of Path(P,), Mycielskian graph of
Cycle(C,) and Mycielskian graph of Star graph (K; ,,)
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