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Abstract

Objectives: To analyse some theta related graphs that admit vertex k-prime
labeling for each positive integer k. Methods: In this study, vertices of the
graphs are assigned with k, k+1,...k+|V]|-1 such that each pair of labels of
adjacent vertices are relatively prime. Justifications for the proof are given.
Findings: We examine the theta related graphs such as generalised theta
graphs, uniform theta graphs, centralised uniform theta graphs form =1 are
vertex k-prime. In addition, we introduce another structure of theta graph
known as centralised generalised theta graph and show that vertex k-prime
labeling exists for the graph. Novelty: Vertex k-prime labeling is a new variant
of prime labeling and theta families of graphs exhibiting the labeling is a new
finding. Another structure of theta graph known as centralised generalised
theta graph is introduced and proved that vertex k-prime labeling exists for
the graph.

Keywords: Vertex k-Prime Labeling; Generalised Theta Graphs; Uniform
Theta Graphs; Centralised Uniform Theta Graphs; Centralised Generalised
Theta Graph

1 Introduction

In the discipline of mathematics known as graph theory, a graph labeling is a map
that transforms graph elements including vertices, edges or both to numerals (positive
integers) based on particular constraints. There has been substantial literature dealing
with different kinds of graph labeling over the last three decades, and we refer to Gallian
J. AW for a summary of diverse graph labeling discoveries.

The theory of prime labeling was first developed by Roger Entringer in an article
through Tout, Dabboucy and Howalla®. A prime labeling is an assignment of the
integers 1 to n as labels of the vertices such that each pair of labels of adjacent vertices
are relatively prime. Teresa Arockiamary S and Vijayalakshmi G® established the idea
of vertex k-prime labeling. For each positive integer k, they proved that triangular snake
T,, pentagonal snake mCs, nanogonal snake mCy, cyclic snakes mC,, corona T, ©Kj,
mCs©K;, mCo©K;, mC,®K; for m > 1 and n > 3, class of planar graphs Pl, are vertex
k-prime 34,

A generalized theta graph 0(S;, Sy, ..., S,) was defined by Rajan et al.®) as having
two end vertices joined by n internally disjoint paths, each of which has at least two
internal vertices Sy, Sp,...,S,. A generalised theta graph is called a uniform theta graph
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when all paths connecting the two end vertices have the same number of internal vertices. The uniform theta graph with n >
3 paths connecting the end vertices and m > 1 internal vertex in each path is denoted as 6(n,m). By merging one of their end
vertices of r disjoint copies of uniform theta graphs, Putra and Susanti(® constructed the centralized uniform theta graph. The
centralized uniform theta graphs are represented by the notation 6*(n,m,r), which is created from r > 3 uniform theta graphs
6(n,m).

Numerous writers have studied various types of graph labeling for theta-related graphs, but labeling the graph’s vertices from
some k > 1 such that the gcd of each labeled pair of adjacent vertices is 1 is novel research, and justification is provided for all
results. Compared to the prime labeling where the labels of the vertices of the graph begin with 1 wherein for vertex k-prime
labeling, the labels of the vertices of the graphs begin with k.

Definition 1.1 A vertex k-prime labeling of a graph G is a bijective function f: V. — (k, k+1, k+2,...,k+ (V| —1} for
some positive integer k such that ged(f (1), f(v)) =1Ve=uv € E(G). A graph G that admits vertex k-prime labeling is
called a vertex k-prime graph.

Main Results

Theorem 2.1. The generalized theta graph 6(S;, S2, ..., S,) is vertex k-prime fork, m > 1,n > 3.

Proof of Theorem 2.1. Let 0(S;, S2, ..., Sy) be the generalized theta graph of order S; + Sz + ...+ S, + 2 and size S| + Sz +
...+ Sy + n. The edge set and vertex set of 0(S;, Sy, ..., S,) consists of:

V(O(S1, S2, ..., Sp)) ={uy, up, vj jwhere 1 <j<S§,,1<i<n,1<a<n}

E(Q(Sl, Sz, ceey Sn)) ={U1V,'11 01 SiSH}U{luV,'J ] ESa, 1<i<n 1L aSn}U{V,"jVLH_l 01 SJ < Sa -,1<i<n,1
<a<n}

Define a bijective function f: V (6(S1, Sz, ..., Sp)) = {k k+ 1L, k+2,...k+S; +S2 + ...+ S, + 1} as follows:

Casel.kandk+S; + Sy + ...+ S, + 1 are prime

f(ul) =k

flup)=k+S;+S,+..+S5,+1

fvij)=k+ Y 18, +j,1<j<S;,1<i<n1<a<n

For any edge u;v; 1 E((8(S1, S2, ..., Sn))), ged(f(uy), f(v; 1)) = ged(k, k + 22;11 Sa+1)=1sincekisprimeand k + ):;;11 S,+1
will not be a multiple of k. For any upv; ; E((0(S1, S2, ..., S»))), ged(f(ua), f(vi j)) =ged(k+S1 +S2+ ...+ S, + L k+ ):2;11 Sa+j)
= 1since k + S; + Sy + ...+ S, + 1 is prime. For any edge vi j vi j+1 E(((S1, S2, ..., Sn))), ged(f(vi ;), f(vi j+1)) = ged(k +
22;11 Sa+j k+ Zfl;ll Sa+j+1)=1sincek+ ¥ " S, +jandk+ Zi;ll Sa +j + 1 are consecutive positive integers.

Case 2. kis not primeand k + S; + S2 + ...+ S, + 1 is prime

f(ul) =k

flup) =k+S; +S,+...+S5,+1

fvij)=k+ ¥ 1S, +j,1<j<8,1<i<nl1<a<n

For any edge u;vi 1€ E((6(S1, S2, ..., Sx)), ged(f(ur), f(v; 1)) = ged(k, k + ):Z;ll S,+1)=1sincek + ):fl;ll S,+ lisnota
multiple of k. For any upv; ;€ E((6(S1, S2, ..., Sn)), ged(f(u2), f(v; j)) =ged(k+S; +So + ..+ S, + Lk + Z;_:ll Sa+j) = 1since
k+S;+S+ ...+ S, + 1is prime. For any edge v; j vi j+1 € E((6(S1, S2, ..., Su)), ged(f(v; ), f(vi j31)) = ged(k + Zf;ll Sa+js
k+Y 1S, +j+1)=1sincek+ Y " S, +jandk+ Y ! S, +j+ 1 are consecutive positive integers.

Case 3. kis prime and k + Sy + Sy + ...+ S, + 1 is not prime

f(ul) =k

flup)=k+S;+S,+..+S5,+1

fvi)=k+YX S, +j1<j<8,1<i<n1<a<n

Forany edgeu;v; 1€ E((8(S1, S, ..., Su)), ged(f(w;), f(vi 1)) = ged(k, k+ X 1 S, + 1) = 1 sincekis primeand k+ Y/} S, +1
is not a multiple of k. For any wyv; ;€ E((8(S1, Sa, ..., Sn)), ged(f(wa), f(v; ;) = ged(k + St +Sp + ...+ Sy + Lk + Y/} Sy +j) =
1 sincek + 22;11 Sa +jis not a multiple of any factor of k + S + Sy + ...+ S, + 1. For any edge v; jv; j+1 € E(O(S1, S2, ..., Su))s
ged(f(v; j), f(vi j+1)) = ged(k + Zfl_:ll Sat+ijk+ 2;_:11 Sa+j+1)=1sincek+ ZZ_:I] Sy+jandk+ Z;_:l] S4+j+ 1 are consecutive
positive integers.

Case4.kandk +S; + Sy + ...+ S, + 1 are not prime

flu;) =k

flup)=k+S;1+S2+...+S5,+1

fvi)=k+YX S, +j,1<j<8,1<i<n1<a<n

For any edge u;vi 1€ E((6(S1, S2, ..., Su)), ged(f(uy), f(v; 1)) = ged(k, k + Zi;ll S+ 1) =1sincek + ZZ;l] S,+ lisnota
multiple of k. For any uyv; j€ E((0(S1, S2, ..., Sn)), ged(f(ua), f(vi ;) = gecd(k + S1 + So + ..+ S, + L,k + Z;;ll Sa+j)=1
since k + Zi;ll Sa + j is not a multiple of any factor of k + Sy + Sy + ...+ S, + 1. For any edge v; ;v; j+-1 € E((6(S1, S2, ..., Sp))s
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ged(f(v; j), f(vi j+1)) = ged(k + Zfl_:ll Sa+jk+ Zfl_:ll Sa+j+1)=1sincek+ Z;_:l] Sy+jandk+ Ei,_:l] Sy +j+ 1 are consecutive
positive integers.

Hence Generalized theta graph 6(S;, Sa, ..., Sy)) is vertex k-prime for k > 1.

An illustration for case 1 and case 3 are shown in Figure 1 .

1710 1711 1712 840 841 842
L] -

/ 1713 1714 \ / 843 844 \
709 1721 839 851
1716 1717 846 847
1715 *1718 845 * 848
1719 720 849 850

(a) (b)

Fig 1. (a) vertex k-prime of 8(Sy, S3, ..., Sy)) for k = 1709 (b) vertex k-prime of 0(Sy, Sy, ..., Sp)) for k = 839

Theorem 2.2. Uniform theta graph 60 (n,m) is vertex k-prime for k, m > 1,n > 3.

Proof of Theorem 2.2. Let 6 (n,m) be the uniform theta graph of order nm + 2 and size n(m + 1). The edge set and vertex
set of O (n, m) are represented as:

V(6 (n,m))) ={ag, a1, x;;: 1 <j<m,1<i<n}

E((6 (n,m))) = {aoX; 1, a1Xim» Xi j—1%ij: 2 <j<m, 1 <i<n}

Define a bijective function f: V (6 (n,m)) — {k, k+ 1,k + 2,..., k + nm + 1} as follows:

Case 1. kand k + nm + 1 are prime

flag) =k

f(aj) =k +nm+1

flxij)=k+({i-1)m+j, 1<j<m,1<i<n

For any edge apx; | € E(0 (n,m)), ged(f(ap), f(x;.1)) = ged(k, k + (i1)m + 1) = 1 since k is prime and k is not a multiple factor
ofmt+1,1 <t<n- 1. Foranya;x;,€ E(0 (n,m)), gcd(f(ar), f(x; m)) = gcd(k + nm+ 1,k + im) = 1 since k + nm + 1 is prime.
For any edge x; j_1x; j€ E(O (n,m)), gcd(f(x; j—1), f(x; j)) = ged(k + (i- Dm +j - L,k + (i- )m +j) = I sincek + (i - 1)m +j
—-landk + (i- 1)m + j are consecutive positive integers.

Case 2. kis prime and k + nm + 1 is not prime

flag) =k

f(aj) =k + nm+1

fixij)=k+(-1)m+j,1<j<m,1<i<n

For any edge apx; | € E(0 (n,m)), ged(f(ao), f(x; 1)) = ged(k, k + (i1)m + 1) = 1 since k is prime and k is not a multiple factor
ofmt+1,1<t<n- 1. Foranya;x;,,€ E(6 (n,m)), gcd(f(a), f(x; u)) = gcd(k + nm+ 1, k + im) = 1 sincek + nm + 1 isnot a
multiple factor of mt + 1, 1 <t < n - 1. For any edge x; j_1x; ;€ E(6 (n,m)), ged(f(x; j_1), f(x; j)) = gcd(k + (i- Dm +j -1,k
+({-1)m+j)=1sincek+ (i-1)m+j-1andk+ (i-1)m +j are consecutive positive integers.

Case 3. kis not prime and k + nm + 1 is prime

f(ao) =k

f(aj) =k +nm+1

fixij)=k+(-1)m+j,1<j<m,1<i<n

For any edge apx; 1 € E(6 (n,m)), ged(f(ap), f(x;,1)) = ged(k, k + (i1)m + 1) = 1 since k is not a multiple factor of mt + 1, 1 <
t<n-1.Foranya;x;,,€ E(0 (n,m)), gcd(f(a), f(x; ) = gcd(k + nm+ 1, k + im) = 1 since k + nm + 1 is prime. For any edge
xi, j—1%i ;€ E(0 (n,m)), ged(f(x; j—1), f(x; j)) = ged(k + (i-1)m +j- 1, k+ (i- I)m+j)=1sincek+ (i-1)m+j-1landk+ (i
- 1)m + j are consecutive positive integers.

Case 4. kand k + nm+ 1 are not prime

flag) =k
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f(aj) =k +nm+1

flxij)=k+(-1)m+j,1<j<m,1<i<n

For any edge apx; 1 € E(6 (n,m)), ged(f(ap), f(x; 1)) = ged(k, k + (i1)m + 1) = 1 since k is not a multiple factor of mt + 1, 1 <
t <n- 1. For any a;x; ,,€ E(6 (n,m)), gcd(f(a1), f(x; m)) = gcd(k + nm+ 1, k + im) = 1 since k + nm + 1 is not a multiple factor
ofmt+1,1 <t<n- 1. Foranyedgex; j_ix; ;€ E(0 (n,m)), ged(f(x; j—1), f(x; ;)) = ged(k + (- Dm +j - Lk + (i- 1)m +j)
=1sincek+ (i-1)m+j-1andk+ (i-1)m + j are consecutive positive integers.

Hence Uniform theta graph 0(n, m) is vertex k-prime for k > 1.

An illustration for case 3 and case 4 are shown in Figure 2.

12 51 52 53 54

5 6 7 8 9 10 11
L L L

ot
*
ot
(=]

21 22 23 24 25 26 27 28 63 64 65 66 67 68
(a) (b)
Fig 2. (a) Vertex k-prime of 6(3, 8) for k = 4 (b) Vertex k-prime of 0(3, 6) for k = 50

Theorem 2.3. Centralized uniform theta graph 0  (n, 1,r) is vertex k-prime for k > 1, n,r > 3 when k + p - 1 is prime.
Proof of Theorem 2.3. Let G(p,q) = 0 x(n,1,r) be the centralized uniform theta graph 6 * (n,m,r) for m = 1 of order (n
+ 1)r + 1 and size 2n + r. The edge set and vertex set of 6 x (n, 1, r) are represented as shown below:
V(G) ={qolU{qs: 1 <s<rfU{uj15:1<i<n, 1 <s <1}
E(G) ={qouj1s:1<i<n,1<s<rfUfu;1,4q:1<i<n 1<s<r}
Observe Figure 3 (a). Define a bijective function f: V(G) — {k, k+ 1,k + 2,..., k + (n + 1)r + 1} as follows:
Let I; be the largest prime number for 1 <s <r.
Case 1. Odd nand k
flgo)=k+(n+ )r
Subcase 1: k is the largest prime fromktok + (n+ 1)r + 1
fl(qs) =k+sn+(s-1),1<s<r
fluj1s)=k+(-In+i+(s-2),1<i<n
Subcase 2:k+ (n+ 1)r + 1 is prime
flg)=k+(s-1)n+(s-1),1<s<r
fluj1s)=k+(s-I)n+i+(s-1),1<i<n
Subcase 3:k+sn+(s-1)=L+t,t>1,1<s<r
f(qs) =l
k+(s—Dn+i+(s—2):1<i <n—t
flui15)=¢ k+(—Dn+i+(s—1):n—t+1<i <n—1
Li+t:i=n
Case 2. n, k even and r odd
f(qo) =k+ (n+ Dr
Subcase 1: kis the largest prime fromktok + (n+ 1)r + 1
flg)=k+sn+(s-1),1<s<r
fluir)=k+(-n+i+(s-2),1<i<n
Subcase 2:k+ (n+ 1)r + 1 is prime
flg)=k+(s-1)n+(s-1),1<s<r
fluj1s)=k+(-I)n+i+(s-1),1<i<n
Subcase 3:k+sn+(s-1)=L+t,t>1,1<s<r
f(q\) =1S

https://www.indjst.org/ 2011
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k+(s—1)n+i+(s—2):1<i <n—t
fluj15)=¢ k+(—Dn+i+(s—1):n—r+1<i <n-—1
i+t:i=n
Case 3. n, r even and k odd
fl(go) =k+ (n+ )r
Subcase 1: k is the largest prime fromktok + (n + 1)r + 1
flg)=k+sn+(s-1),1<s<r
fluj1s)=k+(-I)n+i+(s-2),1<i<n
Subcase 2:k+ (n+ 1)r + 1 is prime
flg)=k+(s-1)n+(s-1),1<s<r
flui1)=k+(-n+i+(s-1),1<i<n
Subcase 3:k+sn+(s-1)=L+t,t>1,1<s<r
f(qs) =1
k+(s—Dn+i+(s—2):1<i<n—t
flui19)=9q k+(—Dn+i+(s—1):n—t+1<i <n—1
i+t:i=n
From the labeling pattern defined in all the above cases, it is easy to observe that the greatest common divisor for every
adjacent vertex is 1.
Hence centralized uniform theta graph 6 = (n,1,7) is vertex k - prime fork > 1,n > 3,r > 3.
An illustration is given for case 2 in Figure 3 (b).

Fig 3. (a) Centralized uniform theta graph 0  (n, 1, 7) (b) Vertex k-prime labeling 6 * (4,1,5) for k = 46

Theorem 2.4. Centralized uniform theta graph 0 * (n,m,r) is not vertex k - prime for k > 1,n,r > 3 and m > 2.

Proof of Theorem 2.4. Let 6 x (n,m,r) be the centralized uniform theta graph of order (nm + 1)r + 1 and size n(m + 1) r.
Let qo denote the merged pole and q, denote the unmerged poles of r' uniform theta graph 6 (n,m). The edge set and vertex
set of O x (n, 1,r) are represented as shown below:

V(0 x(n,m,r)) ={qo}U{qs: 1 <s <rfUfujs:1<i<n1<j<m,1<s<r}

E(0x(n,m,r)) ={qou;s:1<i<n,1<j<m,1<s<r}U{ujjsqs:1<i<n1<j<m,1<s<r}

The graph 0 * (n,m, r) is not vertex k - prime for the following two cases.

Case 1. k + p - 1 is not prime

As a contrary, let us assume G is vertex k — prime when k + p - 1 is not a prime number.

Define a bijective function f: V(0  (n,m,r)) — {k, k+ 1,k + 2,..., k + (nm + 1)r} as follows:

f(qo) =k + (nm + 1)r

For any edge qou; j s € E(0 % (n,m,r)), gcd(f(qo), f(u; j5)) = ged(k + (nm + 1)r, f(u; 1)) > 1 since k + (nm + 1)r is not a prime
number. This is a contradiction to our assumption.

https://www.indjst.org/ 2012
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Case 2. gy not prime for 1 <s <r
As a contrary, let us assume G is vertex k — prime when g, not prime for 1 <s <r.
Define a bijective function f: V(0 % (n,m,r)) = {k, k+ 1,k + 2,..., k + (nm + 1)r} as follows:
f(go) =k + (nm + I)r
Assuming k + (nm + 1)r is prime, the vertices labeled qsand u; ; ; are adjacent. Hence for any edge q,u; j ;€ E(0 * (n,m,r)),
ged(f(qs), f(u; j 5)) > 1 since f(q;) is not a prime number which is a contradiction.
Hence centralized uniform theta graph 6 * (n,m,r) is not vertex k - prime fork > 1,n > 3,r >3 and m > 2.

2 Centralized generalized theta graphs

Construction: Motivated by the concept of Generalized theta graphs and Centralized uniform theta graphs, we construct a
graph called as Centralized Generalized Theta graph by collecting some generalized theta graphs 6(S1, Sa, ..., S, ) and merging
to one of their poles. Centralized generalized theta graph is denoted by 6 * (n,,S; ,¢),r > 1,i > 1,t > 3.

We label the vertices of Centralized generalized theta graph 6 * (n,,S; ,,¢) in the following way: We denote the merged pole
by Py, the j™ internal vertex of i path from r'" generalized theta graphs 6(S;, Sa, ..., S,,) by v; j -and the unmerged poles
of ' generalized theta graphs 6(Sy, Sa, ..., S,,) by P, respectively. Figure 4 shows the centralized generalized theta graphs
0 * (n,,S; »,t) with the above notation.

Unqy,1,1

Uny,21

Unq,3,1

l‘nL-Snl.l 1

" e
Ve Uiz Uisg o ULSpgt

‘*-...

L~
V2,89 got

o

Vg 3.+

Fig 4. Centralized generalized theta graph 6 « (n,,S; ;1)

Theorem 3.1. Centralized generalized theta graph 6 * (n,,S; ,t) is vertex k - prime for k, i, r > 1,t >3 whenk +p - 1 is
prime.
Proof of Theorem 3.1. Let 0 x (n,,S;,,t) be the centralized generalized theta graph 6 x (n,,S;,,t) of order
X Sir+t+1 and size YL X" | Si -+ Y _ nr. The edge set and vertex set of 8 x (n,,S;,,t) are represented
as shown below:
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V(0 x(n,,Sir 1) ={Po}UPr: 1 <r <t Ufujr:1<i<n, 1<j<S,,1<r<t}

E(6 * (nh irs )) {Povt,Sz,r,r 1<i<n,1<r <t {Prvi,l,r 1<i<n,1<r <t {Vi,j,rvi,j+l7r 1<i<n,1<j<
Sip1<r< t}

Define a bijective function f: V(6  (n,, S s,1))) = {k, k+ L, k+2,..,k+ XL _ Y7 | S; »+1} as follows:

Case 1. When P, is a prime number for v; 1 , is not a multiple factor of f(P,).

f(Po) k+2,_12,_1 irt1<i<n,1<r<t

f(Py) =

f(P,)=k+Zf,2)::'L‘1 Sir1+(r—1),2<r<t

f(Vl,j,r):k"'Z 71217151 =1t J —|—(I‘ - 1) ISjSSi,r)ISrSt

f(Vi,j,r)zk-"Z 712’”—1 Sl r— 1+an ( i—1,r — 1)+l + ] +(}’ - 2)’ 1 SJ SSi,r

For any edge

POVz Si,rr ek (6 * (nh i,rs )) ng (f( ) f(vi,Si,r,r)) = ng (k+2£,:1 Z?L] Si,r+t7k+

r:lzf;fs,[,rq+n>:,=2(S71,r D) 4i+Sip+(r=2)) =

Isincek+Y,_;Y.",S;,+tis prime.

For any edge Pv; 1, € E (0 % (n,Si,,1)),gcd (f (), f (vi1r))

=ged (k+ Y, X0 Sivo1 + (r—1),k+

1 50 Sirmt + B (St = D i 14 (r=2))

=1lsincek+Y. , Y. ' Siro1+(r—1)is

prime and v; ; , is not ai multiple factor of f (P,).

For any edge vi i j+1, € E (0 % (n,,Si,1)) ged (f (vijr) o f (Vij1r)) =

ged (k+ X0 X Siv 1 + X0 (Sic1p = D 4i4j+ (r—2),

k+ Y X S+ X (Sici— D) +i+ j+1+(r=2)) =1

since k+ Y. X Sipm1 + X0, (Sic1,— 1) +i+ j+ (r—2) and

k+ Yt Y S+ Xy (Sicy— 1) it j+ 1+ (r—2)

are consecutive positive integers.

Case 2. When P,is not a prime number for v; | , is not a multiple factor of f(P,.).

f(Po) =k + Y\ X/ Si,+6,1<i<n,1<r<t

f(P1) =k

fP)=k+ Yl Y S, +(r—1),2<r<t

f(Vl.,j,r) =k+ Zi:]Z?le Si,rfl + J +(V - 1)> 1 S] < Si,r) 1<r<t

fvijr)=k+ X X S, Sic = D4+ j4+(r—2),1<j< S,

For any edge Povisir.r€ E(0 * (n.,Sir1)), gcd(f(Po), f(visirr) = gedk + Yo X S+t ko+

’,2127’,11 Sir—1+YXi i, —)+i+ S, +(r—2) = 1 since k + L XS+t is  prime.
For any edge P,vii,€ E(0 * (n,,Si,1)), ged(f(P,), f(vii,) = gedk + Y! :22:":‘1 Sir1+(r—1), k +
5:12?:11 Sir—1+ X, (Sici,r — 1)+i+14+(r—2)) =1since k + ):t:22;1:11 Si r—1+(r — 1) is prime and v; | ,

is not a multiple factor of f(P,).

For any edge

VijrVij+1,r € E (9 * (”ra irs )) ng (f (Vij r) f (W,j—&-l,r)) =

ny—1
ng<k+Z ZSII‘ 1+Z i—lr— l+j+(r_2)
r=1i=
13
L
r=1
ny—1

t ny
since k + Z Z Sir—1+ Z Sic1,—1)+i+j+(r—2)and

ny—1

k+ZZS” 1+Z = D) +itj+ 14 (r=2)
r=1i=1
Hence centralized generahzed theta graph 6 * (n,,S; ,t) is vertex k — prime fork, r,i > 1,t > 3.

An illustration is given for case 1 in Figure 5 .

ny_q

ny
Z i,r— 1+Z(Stlr1)+l+_]+l+(r2)> =1
i=2
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Fig 5. Vertexk-prime labeling of 6* (4,4, 5, S;(3,2,1,5,4,3,2,2,6,4, 3,3,7); 3) fork=5

Conclusion

In this study, theta-related graphs including generalised theta graphs, uniform theta graphs, and centralised uniform theta
graphs have been shown to exhibit vertex k-prime properties. We introduce the centralised generalised theta graph, a different
type of theta network, and show that it has vertex k-prime labelling. One can find out that more families of graphs admit vertex
k-prime labeling for some k. Our future work and analysis will focus on comparing prime labeling and vertex k-prime labeling
to determine which method is best for time complexity.

Declaration: This work has been presented in  “International conference on Recent Strategies in Mathematics and

Statistics (ICRSMS 2022), Organized by the Department of Mathematics of Stella Maris College and of IIT Madras during
19 to 21 May, 2022 at Chennai, India. The Organizer claims the peer review responsibility
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