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Abstract

Objectives: In radio networks, the main difficulty is managing the radio
spectrum, assigning radio frequencies to transmitters optimally without any
interferences. This study aims to find the smallest span of Mycielski of some
graphs, the maximum color assigned to any node is called span. Methods :
This study focused on the problem of reducing interference by modeling it
with a radio k - coloring problem on graphs. Where transmitters are modeled
as nodes in a graph, with edges connecting nodes that represent transmitters
in close proximity to one another. For a graph G, with node set V, edge set
E and an integer 1 < k < diam (G), a radio k - coloring of G is a function
f:V(G)—0,1,2,....,n satisfying the condition |f(z)— f(y)| > 1+ k—d(z,y)
for any two nodes z and y, where d(z,y) is the distance between z and y in G.
The radio k - coloring of f, is the maximum color assigned to any node of G and
it is denoted by rc;, (f). The radio k -chromatic number of G is the minimum
value of r¢,, (f) taken over all radio k - coloring of G and it is denoted by rc;, (G).
Findings: This study obtained the radio k-chromatic number for Mycielski of
some graphs for & = 2 and 3. Novelty: To solve the channel assignment
problem in radio transmitters, the interference graph is developed, and the
channel assignment has been converted into a graph coloring. Reducing the
interference by a radio k - coloring problem will motivate many researchers to
find the radio k - coloring in various graphs.

Keywords: Radio k - Coloring; Mycielski graph; Double Star graph; Triple Star
graph; Sunlet graph; Helm graph and Closed Helm graph

1 Introduction:

All the graphs considered in this paper are non-trivial, simple, and undirected. Let G be
a graph with a node set V' and edge set E. A proper k — coloring of a graph G = (V, E)
is a partition p = {v ,v5,....v;, } of V into independent sets. The chromatic number
X (G), of G is the minimum integer k such that G has a proper k-coloring. The distance
d (x,y) between two nodes = and y of a graph G is the length of the shortest path
connecting = and y. The diameter diam (G) of a graph G, is the maximum d (z,y)
taken over every pair of nodes z, y of G.
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The frequency assignment problem is a problem of getting an optimal allocation of frequencies to transmitters. The significance
of the frequency assignment problem is increasing significantly due to the fast increase in radio networks and the relatively
restricted radio spectrum. The frequency assignment problem (FAP) is to assign radio frequencies to transmitters at dissimilar
positions without causing interference and reducing the span. In graph theory, graph coloring plays a major part in FAP.
Frequencies are assigned to nodes with the aim of either reducing the spectrum used or reducing interference. That is, if V'
is the set of all transmitters with v € V', f (v) denotes the continuum of frequencies assigned to v by the assignment rule f. The
problem of channel assignment to FM radio stations is one of the most recent frequency assignment problems. Chartrand et
al. M have introduced radio k-coloring of graphs as a variation of the channel assignment problem.

For any positive integer k, 1 < k < diam (G), aradio k - coloring is an assignment of non-negative integers to the nodes of G
such that | f () — f (y)| > 1+ k—d (z,y) for every two distinct nodes x and y in G. The span of f is the largest integer assigned
by f and it is denoted by rc;, (f) . The radio k - chromatic number r¢;, (G) of G is the minimum among the span of all radio k
- coloring of G. Chartrand ") have introduced new graph coloring when k = diam (G), k = diam (G) — 1, k = diam (G) — 2
of radio k - chromatic number r¢;, (GQ) is called the radio number rn (G), radio antipodal number ac (G) and nearly antipodal
number ac’ (G) respectively. The radio k-chromatic number has been studied by several researchers >%).

In 2019, Niranjan P. K. and Srinivasa Rao Kola obtained the radio number for the corona of paths and cycles® and also
proved the radio k-chromatic number of paths in 2022 ). In 2019, Laxman Saha gave an upper bound for the radio k-chromatic
number of graphs in connection with the partition of the vertex set ). In 2019, Elsayed M. Badr and Mahmoud I. Moussa has
given the upper bound of the radio k-coloring problem and its integer linear programming model .

In this paper, we obtained the radio k-chromatic number for the integer £ = 2 and 3 for Mycielski graphs of Double Star
graph, Triple Star graph, Helm graph, Closed Helm graph, and Sunlet graph. As a consequence of a span of f is accompanied
by the total number of colors assigned and the missing colors of the graph.

2 Preliminaries:

Definition 2.1:) A radio k - coloring of a graph G is an assignment f of non-negative integers to the nodes of G such that
|f ()= f(y)| > 14+ k—d(z,y) for every pair of x and y nodes in G. The span r¢;, (f) of fis maz{f (v) : v € V(G)}. The
radio k — chromatic number rcy, (G) of G is min{re,, (f) : f is a radio k - coloring of G}.

Definition 2.2: ®) The Mycielski graph 1 (G) of graph G with node set {z; : 1 <i < n} is a graph G obtained from G
by adding n + 1 new nodes {y,y; : 1 <i < n} joining y to each node {y; : 1 <i < n} and joining {y, : 1 <i < n} to each
neighbor of {z, : 1 <i <n}inG.

Definition 2.3:®) The Helm graph (H,,) is obtained from the Wheel graph W, _n, by adjoining a pendant edge at each node
of the cycle.

Definition 2.4:19 The Closed Helm graph C'H,, is obtained from the Helm graph H,, by connecting the edges between
all the pendant nodes.

Definition 2.5: (") The Sunlet graph S,, is obtained from the Cycle graph C,, by joining pendant edges at each node.

Definition 2.6:"> The Double Star Graph k .n,n is obtained from a Star Graph £, ,, by joining a new pendant edge to
each existing pendant node.

Definition 2.7:'®) The Triple Star Graph k, .n,n,n is obtained from Double Star Graph &, ,, ,, by joining a new pendant
edge to each existing pendant node.

3 Results and Discussion

The radio k-chromatic for Mycielski of Double Star graph, Triple Star graph, Sunlet graph, Helm graph, and Closed Helm graph
are obtained in this section.
Lemma 3.1: For any graph G and 1 < k < diam (G, we have

|ID|—2p+23F L.(p—i)ifk=2p+1
reg(G) 2 5O : :
Dyl =2p+2320 (Lilp—i)+1ifk=2p

Theorem 3.2: For n > 2, the radio k -chromatic number for Mycielski of Double Star graph K ,, ,, is given by

7, ifk=2n=2

reg[(Ky pon)] = { n+2, ifk=2,n>3
An+8, ifk=3,n>2
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Proof: The node and edge set of K; ,, ,, are denoted by

V(K non)=1{p :1<i<n}uU{g,:1<i<n}pu{t}and E(Ky , ) = {pp;:1<i<n}U{p,q;:1<i<n}

|V(K1’n’n)| =2n+1and |E(K1’n’n)| =2n

By the construction of the Mycielski graph for K, ,, ,,, then the vertex set of K, ,, ,, is givenby V [ (K, ,, ,,)] = {p; :
L<i<nu{g s 1 <i <njU{t}u{t JU{p;:1<i<n}U{g:1<i<n}u{z)
AV p(Ky ,on)]|=4n+3
Here, we consider the following cases, based on the value of k
Case 1: When k =2
Subcase 1: Forn = 2
From the lemma 3.1, it is observed tlllat,
TCqo [N(K1,2,2)] > |D2\72+22i:0Li (1—i)+1
Therefore, rc, [1 (K1’2,2)] > 7
To prove the upper bound, r¢y [p1 (K ,, ,,)] <7, Consider a function f;, such that f, : V [ (K, 5 5)] ={0,1,2,....,7}
Allocate the following 7 - colors to 11 (K 17272) as radio 2 - chromatic:
AE=0H{E) =2 A0 =1L (p) =Ffil2) =3 (@) =T f(qr) = Fpa) =6
f(42) = fpy) =4
Thus, re, [p (KLQ’Q)] <7
Hence, it is proved that rc, [u (K17272)] =7
Subcase 2: Forn >3
From the lemma 3.1, we have )
TCq [M(KLn,n)] > ‘D2|_2+2Zi:0[’i(1_i)+1
Therefore, rcy [ (K7 ,, )] = 2n+2
Now, let us prove that rc, |1 (Klm’n)] <2n+2
Consider a function f,, such that f, : V [u (Klm,n)] —{0,1,2,....,2n+2}
Allocate the following 2n + 2 - colors to 11 (K ,, ,, ) as radio 2 - chromatic:
For 1 <i<n, f5(p;) = 2i+2 fo (p;) = 2i+1
Forl <i <n—1,f5(qi1) > 2i+1, fo (1) = 2042
f2(qr) = n+2, [ (p1) = 2n+1
fo(2) 50, fo(t) =2 fo(t) > 1
Thus, we have rc, [u (K17n7n)] <2n+2
Hence, rcq [M (Kl’n’n)] =2n+2
Case2: Whenk = 3,n >2
From the lemma 3.1, it is clear that
1 )
reg [(Kq pn)] > [Dg|—=2+230 L;(1—i)+1
Therefore, rcg [11 (Kl,n’n)] >4n+8
Now, let us prove that, rcg [1 (K1,n,n)] <4n+8
Consider a function f3, such that f5: V [ (K, ,, ,,)] = {0,1,2,....,4n+8}
Allocate the following 4n + 8 - colors to (K 1,n,n) as radio 3 - chromatic:
f3(t) =4 f3 (t ) =6, f3(2) =0, f3 <(J1> —2n+8
For1 <i <mn, fs(p;) = 2i+6, fs(q,) =2, f3(p;) > 4n—2i+9
Forl <i <n—1,f3(q;,1) — 4n—2i+10
Thus, we have reg[iu(K g, )] <40+ 8
Hence, rcq [u (Kl’n’n)] =4n+38
Let us now apply the condition of radio k — coloring to the following pair of nodes:
[f(ps1<i<n)—f(q:1<i<n)|>1+k—d(p;:1<i<n,q:1<i<n)
[f(pisl<i<n)—f(p:1<i<n)|>1+k—d(p;:1<i<np,:1<i<n)
lF)—f(£)| = 1+k—d(tt)
https://www.indjst.org/ 4131
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By the above procedure, it can be verified that the remaining pair of nodes satisfies the radio k - coloring condition.
Theorem 3.3 : For n > 2, the radio k-chromatic number for Mycielski of Triple Star Graph K ,, ,, ,, is given by

9, ifk=2n=2

reR (K o)) = { 3n+2, ifk=2,n>3
6n—1, ifk=3,n>2

Proof: The node and edge set of K ,, ,, ,, are denoted by

V(K ponn)={tU{p;:1 <i<npU{g:1<i<n}U{r :1<i<n} and E (K, ,, p.n) ={pp;:1<i<n}U{p;q;:
lgign}u{qiri:lgign}

|V(K1’n’n’n)| =3n+1and ’E<K1,n,n,n)‘ =3n

By the construction of the Mycielski graph for K ,, ,, ,,, then the vertex setof K ,, ,, ,, is givenby V' I (K17n7n7n)] =

{t}U{pi:1§i§n}u{qi:1§i§n}U{ri:lgign}u{t/}u{p;:1§i§n}U{qi:1§i§n}U{ri:1§i§n}u{z}

|V [ (Kl,n,n,n” | =6n+3

Here, we consider the following cases based on the value of &

Case1: When k =2

Subcase 1: Forn = 2

From the lemma 3.1, we have

rey (K1 2,2,2)] 2 |D2|_2+22L0Li<1_i)+1

Therefore, rc; [11 (K1,27272)] >9

To prove the upper bound, ¢, [p (K172’2’2)] <9

Consider a function f;, such that f; : V [u (K1,2,2,2)] —{0,1,2,....9}

Allocate the following 9 - colors to (K 1 727272) as radio 2 - chromatic:

f1(2) =0, fy (t/> =2, f1(t) 1
For1<i<n,fy(p;) —>2+i

f1 (d) =f1(p2) =5 f1 (ré) =f1(p1) =6

b (q%):fl(ﬁb)ﬁ&fl(ﬁ):h (rg) =1

Ala)—=8f(a)—T

Thus, rcq [u (K172’2,2)] <9

Hence, rcq [u (K1,2,2,2)] =9

Subcase 2: Forn >3

From the lemma 3.1, it is observed that

rey (K pnn)] > |D2|*2+22320Li(1*i)+1

Therefore, rc; [1 (Kl,n,n,n)] >3n+2

Now let us prove that, rc, [ (Kl,n,n,n>] <3n+2

Consider a function f,, such that fo : V [ (K, 4, ,, )] = {0,1,2,....3n+2}
Allocate the following 3n + 2 - colors to yu (K 1,n,n,n> as radio 2 - chromatic:

f2(2) =0, f (1) =2 f5(6) 5 1, fo (1) = Bt L, fo (pa) = 5, fo (rp) 3
For1 <i <, fy(p;) = 30 fo (q;) = 3i+1, fo (r;) = 3i+2

Forl <i <n — 1, fo(p;) = 3i+5, fo(r;) = 3i+3, f(q;,1) = 3i+1
Therefore, rc; [11 (Kl,n,n,n>] <3n+2

Hence, rcq [p (Klm’n’n)] =3n+2

Case2: Whenk =3, n >2

From the lemma 3.1, it is clear that

rc3 [M(KLn,n,n)] > |D3|—2+QZLOL1’ (1—1)

Thus, rcg [u (K17n7n7n)] >6n—1

Now, let us prove that rc [p (K17n7n’n)] <6n-—1

Consider a function f3, such that f5: V [ (K, )] = {0,1,2,.....6n—1}
Allocate the following 6n — 1 - colors to 1 (K l,n,n,n) as radio 3 - chromatic:
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F3(2) =0, f5 (£) =3, f5(t) =5, f5 (p,) = An+6, 3 (q) = 2n+5, f3 (d2) = 6n—1, f3 (q,) = 2n
For 1 <i <m, fa(r,) =2, fs(p;) = 2i+3, f5 (r;) —4n+2i+3

Forl <i <n —1, f3(p;) > 4n+2i+6, f3(q;,1) = 2i+4

Forl <i <n—2 f3(q;5) =20+ 20+ 7

Therefore, rcg 11 <K1,n,n,n)] <6n-—1

Hence, rcg [ﬂ (Kl’n’n’n)] =6n—1

Now, let us apply the condition of radio k - coloring to the following pair of nodes:
|f(pi:1§i£n)_f<qi:1Si§n)|Zl—i—k;_d(pi:1£i£n7Qi:1SiSn)
|f(g;:1<i<n)—f(r;:1<i<n)|>14+k—d(¢;:1<i<n,r;:1<i<n)
lF—f(t)|>1+k—d(tt)

By a similar procedure, it can be verified that the remaining pair of nodes satisfies the condition of radio k - coloring.
Theorem 3.4 : For n > 3, the radio k-chromatic number for Mycielski of Sunlet graph S, is given by

11, ifk=2n=3
3n+1, ifk=2,n>4
TCk[M(Sn)} = 23, ka:37 n=3

5n+6, ifk=3,n>4

Proof: The node and edge set of S,, are denoted by
V(S,)={p,:1<i<n}U{g,:1<i<n}tand E(S,)={p,q;: 1 <i<n}U{pp;,:1<i<n—1}U{p p,}
AV (S,)|=2nand |E(S,)|=2n
By the construction of Mycielski for .S,, , then the node set of S, is given by
Vip(S,)l={p,:1<i<n}U{q,:1<i<n}U{p :1<i<n}U{q :1<i<n}U{z}
Here, we consider the following cases, based on the value of k
Case1l: Whenk =2
Subcase 1: Forn = 3
From the lemma 3.1, we have
reg [n(S3)] = Dyl _2‘*‘22;0[/1‘ (I—i)+1
Therefore, rc, [ (S5)] > 11
To prove the upper bound, rc, [ (S5)] < 11
Consider a function f;, such that f; : V [u(S5)] — {0,1,2,....11}

Allocate the following 11 - colors to 1 (S5) as radio 2 chromatic:

Forl <i <n, fy(p;) —i+1fy(q;) — 2i+4

f1(p1) = L f1(p2) = 11, f1(p3) = 51 (%) =f1(q1) = 10f; ((h) = f1(q2) = 6/, <‘12) =f1(qs) > 8
Therefore, req [ (S3)] < 11

Hence, rc, [11(S5)] =11

Subcase2: Forn >4

From the lemma 3.1, we have

reg (1(S,)] = [Da| —2+2320 Ly (1—i)+1

Therefore rcy 1 (S,,)] > 3n+1

Now, let us prove that, rc, [1£(S,,)] < 3n+1

Consider a function f5, such that f5 : V[ (S,,)] — {0,1,2,....3n+1}
Allocate the following 3n + 1 - colors to 1 (.S,,) as radio 2 chromatic:
f2(2) =0, f5(p1) = 3n, fo (p2) — 1 f2(qn) = n+3

Forl <i <m, fy(p;) >i+1 fo(q;) > n+2i+1

Forl <i <n —1, fo(¢q;) > n+2i+3

Forl <i <n — 2, fy(pise) > n+2i+2

Thus, req [1(S,,)] <3n+1

Hence, rc, [10(S,,)] =3n+1

Case2: Whenk = 3

Subcase 1: Forn = 3
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From the lemma 3.1, the lower bound is

reg [ (S3)] = | Ds _2‘*‘22;0 L;(1—1)

Therefore, rc5 [ (S5)] > 23

To prove the upper bound, rcg [11 (S3)] < 23

Consider a function f5, such that f5 : V [u(S5)] = {0,1,2,.....23}
Allocate the following 23 - colors to 1 (S5) as radio 3 chromatic:

f3 (P;) —13, f3 (pQ) —23, f3 (p3)/ — 20

f3 (p1) — 11, f3 <P2) — 16, f3 (P3> — 18, f3(2) = 0

Forl <i <m, fg(q;) —~i+1, fs(q;) > 2i+3

Thus, f5: V[ (S3)] = {0,1,2,..... 23}

Hence, rc5 [ (S5)] = 23

Subcase 2: Forn >4

From the lemma 3.1, the lower bound is

reg (1(S,)] > |Ds| —2+2327 (L; (1)

Therefore, rc5 [ (S,,)] > 5n+6

To prove the upper bound, rcg [11(S,,)] < 5n+6

Consider a function f,, such that f, : V[ (S,,)] — {0,1,2,....5n+ 6}
Forl <i <n, fy(q;) = 2n+3i+5, f4 (p;) — 2i+5

Foralll <i¢ <n

| C5,i=1mod?2
fala) _{ Cs,i=0mod2

Forl <i <n — 2, f4 (piy2) = 2n+3i+6
fa(p1) = 5n+3, f4(py) = 5n+6, f4(2) =0
Thus, rey [1(S,,)] <5n+6
Hence, rey [0 (S,,)] =5n+6
Now, let us apply the condition of radio k - coloring to the following pair of nodes:
[f(pi:1<i<n)—f(g:1<i<n)[>1+k—d(p;:1<i<n,g:1<i<n)
F&)—f ()| = 1+k—d(tt)
F(2)—F ()| 2 1+k—d(zt)
By a similar procedure, it can be verified that the remaining pair of nodes satisfies the condition of radio k - coloring.
Theorem 3.5 : For n > 3, the radio k-chromatic number for Mycielski of Helm graph is given by

11,  ifk=2n=3
regp(Hy)] =< 2n+4, ifk=2,n>4
5n+8, ifk=3,n>4

Proof: The node and edge set of H,, are denoted by

V(H,)={t}U{p,:1<i<n}U{g,: 1<i<n}and E(H,)={pp;: 1 <i<n}U{p;q;: 1 <i<njU{p;p;s; :1<
i<n—1}U{p,p,}

~|V(H,)|=2n+1and |[E(H,)| =3n

By the construction of Mycielski for H,, , then the vertex set of H, is given by

V[M(Hn)] Z{t}U{pi : lgign}U{qi : 1 §i§n}U{t }U{pi : lgign}U{qi : 1 §i§n}U{Z}

“Vip(H,)]=4n+3

Here we consider the following cases, based on the value of &

Case1: When k = 2

Subcase 1: Forn =3

From the lemma 3.1, we have

reg (1 (Hg)] = | Dy _2+22;«L:0Li (I—1)+1

Therefore, rc, [ (Hg)] > 11

To prove the upper bound, rcq [ (Hg)] < 11
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Consider a function f;, such that f; : V [u(H3)] — {0,1,2,...11}
Allocate the following 11 - colors to i (Hj) as radio 2 chromatic:

Fr(2) =0, f1 () =1, fy (£) =2, f (g5) = 9 f1 (g2) = 11, f1 (@) = 10
Forl <i <m, fy (p;) = 2i+1, fy (p;) — 2i+2

Forl <i <3,f; (q;) > n+5+i

Thus, req [ (Hg)] < 11

Hence, re, [u(Hg)] =11

Subcase 2: Forn >4

From the lemma 3.1, we have

reg i (H,)) = Dol —2+25" L, (1—i)+1

Therefore, re, [ (H,,)] > 2n+4

Now, let us prove that reg [ (H,, )] < 2n+4

Consider a function f5, such that f5 : V [u(H,,)] — {0,1,2,... 2n+4}
Allocate the following 2n + 4 - colors to 1 (H,,) as radio 2 - chromatic:
fa(t) =2 fo (t ) =1, f2(2) 20, fy <qn71> —4, fy (Qn> —6
For1 <i <m, fy(p;) = 2i+2 f5 (p;) = 2i+1, f5(q;) = 2n+4
Forl <i <n — 2, f, (q;> —2i+6

Therefore, rc, [ (H,,)] < 2n+4

Hence, req [u(H,, )] =2n+4

Case2: Whenk=3,n >4

From the lemma 3.1, we have observed that

reg [p(H,)] = |Ds] _2+22;-L:0 L;(1—1)

Therefore, rcg [ (H,,)] > 5n+8

Now, let us prove that, reg [ (H,,)] < 5n+8

Consider a function f5, such that f5 : V [u(H,,)] — {0,1,2,.....5n + 8}
Allocate the following 5n + 8 - colors to 1 (H,,) as radio 3 - chromatic:

f3(2) =0, f5(t) =7, f3 (t ) =5, f3(p1) = 5n+5, f3(pz) = 5n+8
Forl <i <m, fs(p;) —=2i+7, f3(q;) = 2n+3i+7

Forl <i <n — 2, f3(pi;2) > 2n+3i+38
Foralll <i <n,

| ey, i=0mod2
fa(a:) _{ 3, i=1mod?2

Therefore, req [ (H,,)] < 5n+8
Hence, rc5 [ (H,,)] = 5n+8
Now let us apply the condition of radio k — coloring to the following pair of nodes:
If(p;:1<i<n)—f(q;:1<i<n)[>1+k—d(p;:1<i<n,q:1<i<n)
[ (gi:1<i<n)—f(2)|21+k—d(g;:1<i<n,z)
lF)—f(£)|=1+k—d(tt)
By a similar procedure, it can be verified that the remaining pair of nodes satisfies the condition of radio k - coloring.
Theorem 3.6 : For n > 3, the radio k-chromatic number for Mycielski of Closed Helm graph C'H , is given by

[ 4n+2, ifk=2,n>3
TCk[N(CHn)}_{ 6n+5, sz=3,n24

Proof: The node and edge set of C'H,, are denoted by

V(CH,)={t}U{p,:1<i<n}U{q,:1<i<njand E(CH,)={pp;: 1<i<n}U{p,q:1<i<nfU{pp;:
1<i<n}U{p p,}U{q,q1:1<i<n—1}U{q,q,}

~|V(CH,)|=2n+1and |[E(CH,)| =4n

By the construction of Mycielski for C H, , then the vertex set of C H,, is given by
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VIip(CH, )| ={t}U{p,:1<i<n}U{q,:1<i<n}U{t }U{p,:1<i<n}U{g,:1<i<n}uU{z}
VI (CH,))| = dn+5

Here we consider the following cases, based on the value of &

Case 1: Whenk = 2, n >3

From the lemma 3.1, we have

reg [ (CH,)] = Dy _2“‘222:0111‘ (1—i) +1

Therefore, rc, [ (CH,,)] > 4n+2

To prove the upper bound, rcq [ (CH,,)] < 4n+2

Consider a function f; such that f, : V[ (CH, )] —{0,1,2,,....4n+2}
Allocate the following 4n + 2 - colors to 1 (C'H,,) as radio 2 - chromatic:
Subcase 1: Forn =3

fit) =1, f, (t ) =2, f1(z) =0,

Forl <i <n, f, (p;) —2i+1, f, (q;) — 841, f1 (p;) = 2i+2, f1(q;) = 3n+6—1i
Subcase 2: Forn >4

=1L f (1) =22 fi(2) >0

Forl <i <m, fy(q;) = 2n+2i+2, fy (p;) — 2i+2

Forl <i <n — 2, f1(¢;42) 2 2i+1, f1(p;10) = 2n+2i+1

Forl <i <2, f;(p;) > 4n+2i—3, f1(¢;) > 2n+2i—3

Thus, req [ (CH,,)] < 4n+2

Hence, rc, [ (CH,,)] = 4n+2

Case2: Whenk = 3, n >4

From the lemma 3.1, the lower bound is

reg(u(CH,,)] > |Ds| —2+2327 Ly (1—i)

Therefore, reg [u(CH,, )] > 6n+5

To prove the upper bound, rcs [ (CH,,)] < 6n+5

Consider a function f,, such that f, : V [u(CH,,)] — {0,1,2,....6n+5}
Allocate the following 6n + 5 - colors to 1 (C'H,,) as radio 3 - chromatic:

f2(t) =3, f2(2) =0, fo (t ) =5, fa(p1) —6n, fo(py) = 6n+3

Forl <i <n — 2, f5(pj0) = 3n+3i+3, fy (¢;) = 3i+10

Forl <i <n, fy (p;> —3i+5, fy (q;> —3n+31+5

Thus, req [ (CH,,)] <6n+5

Therefore, reg [u(CH,, )] =6n+5

Now, let us apply the condition of radio k - coloring to the following pair of nodes:
Ilf(p;:1<i<n)—f(g;:1<i<n)|>1+k—d(p;:1<i<n,q:1<i<n)

lF)—f(t)| > 1+k—d(tt)

[F(t)—f2)| = 1+k—d(t,z)

By a similar procedure, it can be verified that the remaining pair of nodes satisfies the condition of radio k - coloring.
4 Conclusion

In this paper, the radio k-chromatic number for the Mycielski graph of the Double Star graph, Triple Star graph, Helm graph,
Closed Helm graph, and Sunlet graph are obtained, and the results provide an exact value to the radio k-chromatic number for
those graphs.

Acknowledgment

The authors would like to express sincere gratitude to the institution for providing the necessary facilities and resources to do
research.

https://www.indjst.org/ 4136


https://www.indjst.org/

Kowsalya & Vijayalakshmi / Indian Journal of Science and Technology 2024;17(39):4129-4137

References

\O
~

10

=

11

~

12)

13

=

Chartrand G, Erwin D, Zhang P, Harary F. Radio labellings of graphs. In: Bulletin of the Institute of Combinatorics and its Applications;vol. 33. 2001;p.
77-85.

Das T, Lehtila T, Nandi S, Sen S, Supraja DK. On radio k-coloring of the power of the infinite path. Information Processing Letters. 2023;182. Available
from: https://doi.org/10.1016/j.ipl.2023.106386.

Chakraborty D, Nandi S, Sen S, Supraja DK. A Linear Algorithm for Radio k-Coloring Powers of Paths Having Small Diameter. 34th International
Workshop on Combinational Algorithms. 2023;p. 148-159. Available from: https://doi.org/10.1016/j.jcss.2024.103577.

Nirajan PK, Kola SR. On the radio number for the corona of paths and cycles. AKCE International Journal of Graphs and Combinatorics. 2019;17(1):269-
275. Available from: https://doi.org/10.1016/j.akcej.2019.06.006.

Nirajan PK, Kola SR. On the radio k-chromatic number of paths. Note di Matematica. 2022;42(1):37-45. Available from: https://doi.org/10.1007/s11276-
019-01979-8.

Saha L. Upper bound for radio k-chromatic number of graphs in connection with partition of vertex set. AKCE International Journal of Graphs and
Combinatorics. 2019;17(1):342-355. Available from: https://doi.org/10.1016/j.akcej.2019.03.024.

Badr EM, Moussa MI. An upper bound of radio k-coloring problem and its integer, linear programming model. Wireless Networks. 2020;26(3):4955-4964.
Available from: https://doi.org/10.1007/s11276-019-01979-8.

Gnanaprakasam R, Hamid IS. Gamma coloring of Mycielski graphs. Indian Journal of Science and Technology. 2022;15(20):976-982. Available from:
https://doi.org/10.17485/1JST/v15i20.2324.

Maulida AR, Purwanto. Elegant labelling of Sun graph and Helm graph. Journal of Physics: Conference Series. 2021;p. 12008-12008. Available from:
https://doi:10.1088/1742-6596/1872/012008.

Jothi RM], Revathi R, Angel D. SSP - Structure of Closed Helm and Flower Snark Graph Families. Journal of Physics: Conference Series. 2021;1770(1).
Available from: https://doi.org/10.1088/1742-6596/1770/1/012081.

Lavanya S, Ganesan V. Different operations of Sunlet graph. Malaya Journal of Matematik. 2021;9(1):272-282. Available from: https://doi.org/10.26637/
MJMO0901/0046.

Kusumastuti N, Raventino E The dichromatic number of Double Star graph. Journal of Physics: Conference Series. 2021. Available from: https:
//doi.org/10.1088/1742-6596/2106/1/012024.

Punitha A, Jayaraman G. On Total coloring of Triple star and Lobster Graphs. Communications on Applied Nonlinear Analysis. 2024;31(8). Available from:
https://doi.org/10.52783/cana.v31.1543.

https://www.indjst.org/ 4137


https://doi.org/10.1016/j.ipl.2023.106386
https://doi.org/10.1016/j.jcss.2024.103577
https://doi.org/10.1016/j.akcej.2019.06.006
https://doi.org/10.1007/s11276-019-01979-8
https://doi.org/10.1007/s11276-019-01979-8
https://doi.org/10.1016/j.akcej.2019.03.024
https://doi.org/10.1007/s11276-019-01979-8
https://doi.org/10.17485/IJST/v15i20.2324
https://doi:10.1088/1742-6596/1872/012008.
https://doi.org/10.1088/1742-6596/1770/1/012081.
https://doi.org/10.26637/MJM0901/0046
https://doi.org/10.26637/MJM0901/0046
https://doi.org/10.1088/1742-6596/2106/1/012024
https://doi.org/10.1088/1742-6596/2106/1/012024
https://doi.org/10.52783/cana.v31.1543.
https://www.indjst.org/

	Introduction:
	Preliminaries:
	Results and Discussion
	Conclusion
	Acknowledgment


