JOURNAL OF ALGEBRAIC STATISTICS
Volume 13, No. 3, 2022, p. 1397-1404
https://publishoa.com

ISSN: 1309-3452

Distinct-Congruent spectrum of graphs
T.Rajasulochana! & Dr.M.Kamaraj?

Assistant Professor,Department of Mathematics,SFR College For Women,Sivakasi.
Mail id: trajasulochanal36@gmail.com

2Head&Associate Professor,Department of Mathematics,Government arts and science collegeSivakasi.
Mail id: kamarajm17366@gmail.com

Abstract: Let A*=A-{0}.A function f:E(G)—A" is called a labeling of G. Any labeling induces a map f*: V(G)-A,
defined by f*(v)=Y, f (u, v)= distinct ,where u,v ¢ E(G).In this paper,weexamine,theDC-magic spectra of class of graphs
such as cycle,star,path,ki+P3,C4@Sn, Co@Sn,C10@Sn, C12@Sn,where n is odd.The conjecture that the even cycle Cz, @Sy
whose distinct magic spectrum is Z.
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1.Introduction

Let G=(V,E) be a connected graph, without multiple edges or loops. For any abelian group A(written additively) .Let
A"=A-{0}.A function f:E(G)—>A" is called a labeling of G. Any labeling induces a map f* : V(G)-A, defined by
f*(v)=X f (u, v) where u,v € E(G).If there exists a labeling f which induces a distinct label ¢ on V(G),we say that f is an
spectrum of distinct magic labeling and that G is an distinct congruence magic graph.We denote by Z, the group of
integers (mod n).In this paper ,we are interested in determining for which values of k >3 a graph is DC-magic. The set{k:
G is Zp-magic,n=3}is called the Distinct-Congruent spectrum of a graph G and is denoted by DC (G).In this
paper,weexamine,the DC-magic spectra of class of graphs .

2.Definition

Let G=(V,E) be a connected graph, without multiple edges or loops. For any abelian group A(written additively) .Let
A"=A-{0}.A function f:E(G)—>A" is called a labeling of G. Any labeling induces a map f* : V(G)-A, defined by
f*(v)=X, f (u, v) where u,v € E(G).If there exists a labeling f which induces a distinct label ¢ on V(G),we say that f is an
spectrum of distinct magic labeling and that G is an distinct-congruence magic graph.

In the first example the distinct congruence magic spectrum is Zs where as in the second DC[G]=Z~
3.Some observations

Theorem 3.1

The odd cycle of order n whose distinct congruence magic spectrum is Z, for all n>3

Proof

Claim The cycle Cy, nis odd has DC Z,

Construction

Label all the edges by 1,2,....n clockwise simultaneously. The sum at each vertex is distinct,they are 0,1,2,...n-
1.Therefore DC[Cy]= Zn

Verification

Let V(Cy) = {v1,v2,vs,...... Vi }

E(Ch)={vivi+1//1< i < n}Visi=v1

Define f on E(Cy) by f(vivi:1)=i, 1< i < n-1,then the induced vertex labeling f*on V(C,) by
F(vi)=Ff(vivis1) +f(vivi) (mod n)

= i+i-1(mod n)

=2i-1(mod n)
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Therefore f*(vi)= 2i-1(mod n) for all vieV(Cy)

Theorem 3.2

The star graph whose distinct congruence magic spectrum is Z, for all n>3
Proof

ClaimThe star Sy, n is odd has DC Z,

Construction

Label the pendant edges by 1,2,...... n-1,The sum at each vertex is corresponding to the edges 1,2,.....n-1
respectively. Thecentre vertex whose sum is zero

Verification

Let V(Cn) ={v1,V2,V3,...... Vn }

E(Ch)={vavi/l< i <n-1}

Define f on E(Cy) by f(vavi)=i, 1< i < n-1,then the induced vertex labeling ffon V(C,) by
fr(vi)= f(vavi)=i, 1< @ < n-1; T (Vo)=Y F(Vavi)=14+2+...... +n-1

_(n-1)n
T2

=0 (modn)

(mod n)

Theorem 3.3
The path graph whose distinct congruence magic spectrum is Z, for all n=>3,n is odd.
Proof
ClaimThe path Py, n is odd has DC Z,
Construction
Label all the edges of path by 1,2,3,.....n,the sum at each vertex is distinct,such as 0,1,2,3,.....n-1.Therefore DC[Py]=2Zx

Verification
f(va,v2)=1;f(Vn-1,Vn)=n-1;f(Vi,visy)=i,1< i < n — 1.
The sum at each vertex is f*(v1)=1,f"(vi)=F(vi,Vis1) +f(Vi.1,Vi)

=j+i-1

=2i-1,(modn) 1<i<n-1

f*(vn)=n-1

Theorem 3.4
The cycle attached with star graph that is DC(C4@Sn)=Z, where n is odd
Proof
Claim The graph C.@S has distinct magic spectrum.
Construction
Label the cycle edges by 1,n,2,n-1 and star edges by 3,4,5,.....n-2 in the clockwise direction.
Verification

V(G)={V1,Va....Vn}
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E(G)={(v1,v2),(V2,V3),(V3,Va),(Va,Vi)/,5< i < n}

Define f on E(G) by f(v1,v2)=1;

f( v2,v3)=n; f(v3,Va)=2;

f(va, v1)=n-1; f(va, vi)=i; 5< i < n

f*(va)= f(v1,v2)+ f(vs4, vi)=1+n-1=n=0(mod n)

f*(v2)= f(v1,v2)+ f( v2,v3 )=1+n=n=1(mod n)

f*(vs)= f(v2,v3 )+ f(v3,va)=n+2=2(mod n)

fH(Va)= f(V3,Vva ) H(Va, v1)+ F(Va,Vi)

=2+n-1+3+4+....n-2=2+3+4+....n-1+n-2
=1+2+3+4+.....n-2+n-2
=(n-2(n-1)/2)+n-2

=(n?-3n+2/2) +n-2

=1+4+n-2(modn)

=n— 1(mod n)

ff(vi)=i-2,5<i <n

Therefore the sum at each vertex is distinct. Therefore DC(C4@Sn)=Z, where n is odd.

Theorem 3.5

The cycle attached with star graph that is DC(Cs@Sn)=Z» where n is odd

Proof
ClaimThe graph Ce@$S, has distinct magic spectrum.

Construction

Label the cycle edges by 1,n-2,2,n-1,n,n-3 and star edges by 3,4,5,.....n-4 in the clockwise direction.

Verification

V(G)={v1,Va,.....vn}

E(G)={(v1,v2),(V2,v3),(V3,V4),(V1,V5),(V5,Vn),(V5,Vi) /,6< i < n — 1}

f(v1,v2)=1; f( vo,v3 )=n-2; f(v3,v4)=2;

f(va, vs)=n-1; f(vs, vi)=i-3; 5< i < n-1;

f(vs,vn)=n;f(vn,v1)=n-3

fH(vi)= f(va,v2)+ f(vn, vi)=1+n-3=n—2((mod n)

fr(v2)= f(vi,v2)+ f( v2,v3 )=1+n-2 = n —1(mod n)

fr(vs)= f( v2,vs )+ f(V3,v4)=n-2+2=0(mod n)

fr(va)= f(v3,va )+ f(Va,v5)=2+n-1+=n+1= 1 (mod n)

f*(vs)= f( Va,vs ) +f(Vs, vi3)+ f(Vs,Vi)
=n-1+n+i-3=n-1+n+3+4+5+....... n-4

=3+4+5+....... n-4+n-1+n
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=((n-4)(n-3)/2)-3+n-1+n

=((n>7n+12)/2)-3+ n-1+n

=6-3-1(mod n)=2(mod n)
f*(vi)=i-3,6< i <n-1.
Therefore the sum at each vertex is distinct. Therefore DC(Cs@Sn)=Z, Where n is odd.
Theorem 3.6
C12@S, graph whose distinct magic spectrum is Z,
Proof
Let Cn be the Cycle graph.
Where n=12
To prove that C12@S, graph has magic spectrum.
Next, let us take n=12, we get C1, graph.
C1@Sn is a distinct congruence magic graph.
Let the integer set be Z»={0,1,2,3,4,5,.... .... 21}
Construction:-
Since by using the definition of labeling, we label the edges by 1,2,3,4,5,...21 from Z»,
Verification:-
f(v1 v2)=3, f(v2 v3)=18, f(vs va )=4, f(v4 vs5)=19, f(vs Vs )=5,f(vs v7 )=20,
f(v7 vg )=21,f(Vs Vo)=15,f(vg V10 )=1,f(V10 V11 )=16,f(V11V12)=2,f(V12 V1 )=17,
f(v7 Vi3 )=6,f(v7 V14 )=7,f(v7 V15 )=8,f(v7 V16 )=9,f(V7 V17 )=10,f(v7 v1s )=11,
f(v7 V19 )=12,f(v7 V20 )=13,f(v7 V21 )=14
fr(v1)=20,f* (v2)=21,f*(vs3)=22,f* (vs4)=23,
fr(vs)=24,f* (vs)=25,f*(v7)=131,f* (vs)=36
f*(ve)=16, f* (vio)=17,f* (v11 )=18,f * (v12)=19
f(vi3)=6, f* (via)=7, f* (v15)=8,f * (Vv16)=9
f*(v17)=10, f* (vig)=11, f* (v1g )=12,f * (V20 )=13
f*(v21)=14,
Therefore all are distinct
Congruency:-
20 = 20(mod 21)
21 =0 (mod 21)
22=1(mod 21)
23=2(mod 21)
24 = 3(mod 21)
25=4 (mod 21)
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131 =5 (mod 21)

36 =15 (mod 21)

16 = 16(mod 21)

17 =17 (mod 21)

18 =18 (mod 21)

19 = 19(mod 21)

6 =6(mod 21)

7=7 (mod 21)

8 =8 (mod 21)

9=9 (mod 21)

10 =10 (mod 21)

11 =11 (mod 21)

12 =12 (mod 21)

13 =13(mod 21)

14 = 14 (mod 21)

Therefore the sum at each vertex is distinct. Therefore DC(C12@Sn)=2Z» where n is odd.
Theorem 3.7

C10@S, graph whose distinct magic spectrum is Zj

Proof

Let Cn be the Cycle graph.

Where n=10

To prove that C10@S: graph has magic spectrum.

Next, let us take n=10, we get Cyo graph.

Con@Sn is a distinct congruence magic graph.

Let the integer set be Z15={0,1,2,3,4,5,.... .... 17}

Construction:-

Since by using the definition of labeling, we label the edges by 1,2,3,4,5,...17 from Zis
Verification:-

f(v1 v2 )=14, f(v2 vz )=3, f(vs v4 )=15, f(va Vs )=4, f(vs Ve )=16,f(ve v7 )=17
f(v7 vg )=12,f(Vs Vo)=1,f(Vg V1o )=13,f(V10 V1 )=2,f(VeV11)=5,f(Ve V12 )=6,
f(ve iz )=7,f(Ve V1a )=8,f(Ve V15 )=9,f(Ve V16 )=10,f(v7 V17 )=11,
fr(v1)=16,f* (v2)=17,f* (v3)=18,f* (\v4)=19,

f*(vs)=20, f* (ve)=89, f*(v7)=29,f"*(vs)=13

f*(ve)=14, f* (v10)=15, f * (v11)=5,f * (v12)=6

fr(viz)=7, " (via)=8, f* (vi5)=9,f * (v16)=10
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f +( V17 ):11

Therefore all are distinct

Congruency:-
16 = 16(mod 17)
17=0 (mod 17)
18=1 (mod 17)
19=2 (mod 17)
20=3(mod 17)
89=4 (mod 17)
29 =12 (mod 17)
13=13 (mod 17)
14=14(mod 17)
15 =15 (mod 17)
5=5 (mod 17)

6 =6(mod 17)
7=7(mod 17)
8=8 (mod 17)
9=9 (mod 17)

10

10 (mod 17)
11=11(mod 17)

Therefore the sum at each vertex is distinct. Therefore DC(C12@Sn)=Zn where n is odd.

Next,LetCn be the Cycle graph.

Where n=8

To prove that Cs@S, graph has magic spectrum.
Next, let us take n=8, we get Cg graph.
Cs@Sn is a distinct congruence magic graph.

Let the integer set be Z1.={0,1,2,3,4,5,

Construction:-

Since by using the definition of labeling, we label the edges by 1,2,3,4,5,...13 from Zi4

Verification:-

f(va v2 )= 2, f(v2 v3 )=11, f(v3 va )=3, f(va V5 )=12, f(Vs Vs )=13,f(Ve V7 )=9,
f(v7 v )=1,f(vs v1)=10,f(Vs Vg )=4,f(Vs5 V10)=5,f(Vs V11 )=6,

(Vs V12 )=7,f(Vs5 v13)=8

fr(vi)=12,f* (v2)=13,f* (v3)=14,f* (v4)=15,

f*(vs)=55,f* (vs)=22,f*(v7)=10,f* (vg)=11
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f(ve)=4,f* (vi0)=5,f* (v11)=6,f* (v12)=7
f*(vi3)=8
Therefore all are distinct
Congruency:-
12 =12(mod 13)
13=0 (mod 13)
14 =1 (mod 13)
15=2 (mod 13)
55= 3(mod 13)
22 =9 (mod 13)
10 =10 (mod 13)
11 =11 (mod 13)
4= 4(mod 13)
5=5 (mod 13)
6 =6 (mod 13)
7=17(mod 13)
8= 8(mod 13)
Therefore the sum at each vertex is distinct. Therefore DC(Cs@Sn)=Z, where n is odd.
Theorem 3.8
The conjecture that the even cycle Cay, @Sn whose distinct magic spectrum is Z,.
Conclusion

The graphs whose distinct magic spectrum is Z, . More general graphs like stars ,cycles,paths,etc., are also
discussed.Main applications of this labeling is network theory,coding theory,etc.The conjecture that the even cycle Cay,
attached with stars whose distinct magic spectrum is Z.
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