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Abstract: In this paper, we proved that the five star graph K, AKi,, AKi,,
NKip, NKi; is a cordial graph for all ny > 1,72 > 1,m3 > 1,14 > 1 and 15 > 1.
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1. Introduction and Preliminaries

In [4], we considered undirected, finite and simple graph R = (N(R), L(R)),
where N(R) denotes node set of R and L(R) denotes link set of R. In [5], cordial
graphs for smaller graphs are given. In [2], Cahit proved that the following graphs
are cordial: Every tree is cordial; K, is cordial if and only if n < 3; K, ,, is
cordial for all 7, and 7; all fans are cordial; the wheel W), is cordial if and only
if n # 3(mod4); maximal outerplanar graphs are cordial; and an Eulerian graph is
not cordial if its size is congruent to 2(mod4). In [3], [6] and [7] they proved that
the two star graph K, A Ki,,, three star graph K, A Ki,, A\ Ki,, and four
star graph K, A Ky, A Ky, A Ki,, is a cordial labeling. We provided some
definitions which are used for our present study. After referring all these results
we got inspired and found that every five star graph is cordial.

Wedge. A wedge is a link which is used for connecting two components of a graph.
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It is denoted as A. A(RA) < A(R), where A\ denotes the number of components of
graph R.

Cordial Graph. In [1], let t be a function from the nodes of R to {0,1} and
for each link A\u assigns the label |t(\) —t(u)|, call t a cordial labeling of R if the
number of nodes labeled 0 and the number of nodes labeled 1 differs by atmost 1
and the number of links labeled 0 and number links labeled 1 differs by atmost 1.

2. Main Results

Theorem 2.1. Every five star graph Ky, N Ky p, N K, NKq g, ANKy 18 a cordial
graph for allmy > 1,my > 1,m3 > 1,my > 1 and ns > 1.

Proof. Let the graph R = Ky, N Ky, A Ky AN Ky N K.

Let N(R) be the node set of R and L(R) be the link set of R. Then we have that,
N(R)={a, 8,7, A\ puyUfag: 1 <E<mpuU{fe:1 <<} U

P 1<E<mPU{de i 1 <E<mpU{pe: 1 <E <}

L(R) = {aae: 1< € <myU{B: 1< & <m}U{rme: 1 <€ <mU

{Me 1 <E<mapU{ppe - 1 <& <mstU{aeBe} U{Beve} U{veAe} U{Acpe} then
R has m1 + 12 + 13 + 14 + 15 + 5 nodes and 77 + 12 + 13 + 14 + 15 + 4 links.

Now we have to prove that R is a cordial graph for all
m>1m>1n>1,n>1andns > 1. Let t : N(R) — {0,1} and t* : L(R) —
{0,1}. Assume Ny(i) = |n4(0) — ny(1)] and L. (i) = |I;(0) — 1;(0)].

We will discuss about node and link labeling of the following 32 cases of odd and
even combinations of 7y, 12,13, Ny and 7s.

The cases which given in below tabular column will obey the following node labeling
of R:tla) = 0; t(8) =1; t(y) = 0; t(N\) = 1; t(p) = 0; t(age—1) = 1 for
1 <E< 8] tlag) =0 for 1 << L] t(Bogor) =1 for 1 <& < [2];
t(Bag) =0 for 1 << | t(yee—1) =1 for 1 <& < [2]; t(y) =0 for
1 << B t( M)

2
5 |
=0 for 1<&<[2]; thg) =1 for 1 <¢< |2
t(poe—1) =1 for 1 <& <[] and t(uge) =0 for 1 <& < |Z]. Then the link

N
[\

< |3 5
labeling is given by a1 =1 for 1 <¢ < [%-‘ ;aage =0 for 1<¢< L%J
BPaa =0 for 1< 2|80 =1 for 1S€< 2] 59me1 =1 for
1 <¢< [%-‘ i YYee =0 for 1 <¢< V;J Moeg = 1for 1 <¢< {%w;
Mo =0 for 1 <¢< {%J s pproe—1 =1 for 1 < €< {%W and  ppee =0
for 1 <¢< {%J Also wedge is labeled by a18; = 0; f171 = 0; 1A =1 and

Atpg = 1.
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Cases n¢(0) n¢(1) Ne(i)  1:(0) l¢(1) Ly (i)
n,m2,n3,m4 |y F 1+ HR 4142+ T HI+Z2+ T +1+2+
and 75 are }74+ %;’5+ 11+ 42450 1+%+%+1§ 1+ 2 +L 4200
even T+
m is odd and|[Z]+1+2+[[D]4+14+L2+ [B]+1+2+[2]+1+2+
N2, M3, M4, s |1+ B+B4 BN+ BL BB (BB B ]
are even
ne is odd and[B-+1+ |2 |+|B 414 | B |+ L1+ 2]+ +1+ 2]+
nm,n3,ma,ns 1+ 2+1+1+2+140 1T+2+14+14+2+84+%0
are even LB 4 s
n3 is odd and|’H + 14+ B +L 4142 + 4 _|_%2_|_’71+1+772+
N2, ns [T+ [ B H14H1+ | B +14+0 |1+ [ +L+H1+ [ 2] + 141
are even T4 n4 s - n4_|_775
ns is odd and|’H + 14+ B +L 4142 + %+1+%2+%+1+%2+
n,nzmns L+ B +14+14+2+140 1+Z2+24+14+2 +1+1
meoven  [welp| |wilm] | lm]" " lwely
nl,ngareodd[%ﬂ—l—l—i—[%]—i—l—i— [%]4—14-[%114_14_
and g,y | | B F 1B A B H1+ BT [ B]F 1B+ B+ 1+540
are even T4 1+ 24+ % oy Uy n
n2,m3 are odd|B+1+ |2 |+|B4+14 2|+ D1+ [2T+HZ +1+ 2]+
and  ny,ma,ms| 14 | BRI+ | B +1+H1 [T+ [ B+ 14| B+ 540
are even L 4 s =
n2,ma are odd|B+1+[R]+L4+1+[2]+ DI+ BT+ E+1+ 2T+
and  m,ma, 5|l + B+ T H1I+B 4[24+l I+ | B+ 1+ 24| B +0
are even ||+ % o B s
2,15 are odd|H+1+ B[ +HB+1+[ B ]+ D B HE 1+ 2]+
and mm3mal+ B+ S +14+ B +141 1+Z+LH1+2+% 40
are even |2 | Ly | % | 3

The cases which given in below tabular column will obey the following node labeling
of R:t(a) = 0;¢(8) = L;t(y) = 0;t(N) = 0;¢(p) = 1; t(age—q1) =1 for 1 <& <
(2] t(ae) =0 for 1 <E< L] t(Boey) =0 for 1 << [2]; #(By) =1
for 1<&<|R]; tlyge1) =1 for 1<ES[R]; t(yoe) =0 for 1 << |2
t(hae1) =0 for 1< &< [B]; t(hoe) =1 for 1< €< | B t(pugeq) =1 for
1< &< 2] and t(pge) =0 for 1 <& < [Z]. Then the link labeling is given
by aage—qy =1 for 1 < ¢ g{ -‘ ;aage =0 for 1 < ¢ < LEJ BBor_1 =1

for 1§§§{@W BB =0 for 1§€§{@J;7%5_1:1f0r 1§5§[%W

2
; Yy2e = 0 for 1§§§[%J;M2§_1:0 for 1§§§[%W;>\>\2§:1 for

- 1
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1§£§@ ; ppse—1 = 0 for 1§§§@ and ppge =1 for 1§£§@.
2 g 2 g 2

Also wedge is labelled by a1, = 1; 171 = 1; 7%2A1 =0 and Ajus = 0.

Cases Tlt(O) nt(l) Nt(l) lt(O) lt(l) Lt(l)
m s +1+ 2]+ +14 2]+ L1+ 2 +HB+14+ 2]+
even and/l4+ [B]+1+1 + |B] +1 |1 + |B] +1 + [Z] +0
2. T s Bl sl |2+ %] EARE AR AR kY
are o
2 is([B] + 1 B 1T+ B+ 1 B+ o+
even and|Z+1+|B|4+1+ B +1+1 [(B+14+|Z|+B+1+][B|+0
T o Bl 15 |2+ 5] Bl I5 ET+T]
are o
3 S| %] + 1 +]|Z] + 1 + 2]+ 1 +H[%5] + 1+
even and||B|4+14+Z 4|2 +1+B 1 |[B]+1+B 42| +14+ 240
ool 1413151 [41+ 15T 14T 18] 4173
are o
m,nm2  arelh + 1+ B B+ 1+ 8+ T+ 1+ 2 +H5+1+5+1+
even and|l+ [B|+ 141+ [Z]+1+0 |14 [B]+1+[Z]+ %]+
moers |[¥14[5] 51408 | |14 lE) %
are o
ne,ns  are|[ L] +1+Z+[L]+1+2+ (B +1+ 2+ 3] +1+ 2+
even andll + 2 + 1414+ 2 +1+0 [1+ 2 4+14+1+2+[2]+1
o (E2Ra IR RS I B (E SRS b
are o
ma,maare|[ ]+ 1 +[[H] + 1 + 2]+ 1 H[B] + 1 +
even —and||Z|4+1+B+|R|+1+B+0 |[B] + 1 +[|[B|+1+2+H1
1 L+ 5] 1+ 5+ 1% PR | T b
are o
n3,ma arelH + 14+ B D1+ B 41+ A1+ 1+ B 41+
odd andl+ [B]+1+[B]+|% |+ %1 ([%]+ (%] +[[%] + [%] +0
1512 M5 B+ % 7 z
are even
monzsm|[B] + 1 H[B] 1+ B+ 1 H[B] + 1+
and 75 are|[Z| 4+ 1 +|[Z] + 1 +[0 2] 4+ 1 +[2] + 1 41
odd B+ 1 B+ 1+ R RREA R A

Plelpl glelyl | (%] ¥+ 3]

The cases which given in below tabular column will obey the following node labeling
of R : t(a) = 0;t(B) = L;t(y) = 0;t(A) = 0;t(p) = 0; t(age—q) =1 for 1 <& <
[L]; tlage) =0 for 1< &< | L5 t(Bogo1) =1 for 1< &< [L]; t(Ba) =0

for 1 <&< |25 t(ysemr) =1 for 1< < [B]; t(hae) =0 for 1<€<[2];
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t(Agem1) =1 for 1 <¢EL [%L t(Age) =0 for 1 <¢< L%J, t(poe—1) = 1 for

1<¢< (%-‘ and t(pge) =0 for 1 <¢< L%"’J Then the link labeling is given

by ange =1 for 1< €< | B ianm =0 for 1<€< | 2] Ber =0
for 1§§§{%W35ﬁ2£:1 for 1§f§{%J;’Y%571=1 for 1§f§[%-‘
i Yy2e = 0 for 1§§§{%J;AA25_1:1 for 1§§§[%W;M2§:0 for

1§§§L%J;uu2g_1:1 for 1§§§[%W and  ppee =0 for 1§§§L%J.

Also wedge is labelled by a1 8, = 0; f171 = 0; 1A =0 and Ajpu; = 1.

Cases nt(O) nt(l) Nt(l) lt(O) lt(].) Lt(l)
N4 is even and|| 5| + 1 4|5 + 1 + [Z] + 1 +[[Z] + 1 +
nmnznsns |2+ 1 H[B] L+ |[B] + 1 H[B] + 1+
weodd ([l 41 H{[Blge[B] |[%] + % 4|[E] + %+
ns is even and|| | + 1 +[|B)] + 1 + T H[E] v
oz |5+ 1 H[B] 1+ |[B] + 1 H[B] + 1+
woodd  \[B1+[31 B[] + 14 BT T3]+ 5]+
U7 15 15
2 2 2 2
na, M5 are even|[ B+ 1 4[] + 1 + T+ 1 2] + 1 +
and ni,ne,m3|| %] + 1 +|F] + 1 40 2]+ 1 +[2] + 1 +)1
are odd Bl +1+D [ B +1+TD+ B+ 1 H| B+ +T
i s @4_@
2 2 2 2
a5 are odd| D +1+B +1+5 +14+ B +1+ TH1I+2+H5 +1+2+
and m,na,ns%;ntlﬂ%ﬂ+’773+[%4}+[”§J1 1%’7—;+(%}+1¥%+[%+0
are even | % | | % | E3
m,nz are odd|[ 5| +1+ B H[B[+1+ B+ |[B|+1+B+H[F[+1+F +
and n2, a5l + [ B+ 1+1+ B +2+1 1+ |Z|+L+1+ 2] +2+[0
are even B4 I B s
m s are event + 1+ [ R H1G+1+ [ ]+ G| R[HE 145+
and mo,na,msl + B+ 1T +H1 4+ B + 140 1T+ 2 4+1+14+2+ 2| +]1
weodd |||+ % B |®| | [B]c|®] %)
m,na are odd|| D] +14+ 2 +[[L]+1+ 2+ (Bl +14+ 24 [+1+2+
and n2,m3,m5(1 + B + 1 +{1+ B+ |B|+1  [1+B+[L]+1+%+ %]+
are even ’7—24—1-’775 I B 1
mons are odd[ | +1+ B[R] 1+ %4 B ]+1+B+H[5]+1+ 5+
and nz,ns,n41n+”§+1+%+1n+%3+%+1 1n+%3+%4+1n+%3+1;+0
are even | % | | 2| |2 | | %
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m,ma are even| D + 14+ [Z]+[1 +1+ [R]+| [BL+1+[Z]+Z+14+[2]+
and dvziz,ns,ns }74+ L[%?E‘Jﬁ 1+ }74+ L[’%JJF 1 +0 }74+ [E%Jﬁ 1+ FF;J + 4
242 4|E 242 L
2re0 ﬁ 12[12] ﬁ 12[@] i 12[77721 77712 : [721
VR U R R N LS R PR
and mo,m3,mall + [ B +1+1+ [B]+140 1+ [B]+1+1 + [Z] +)1
weodd ||%|v% |||+ 4 R [ R
12,7 are even| | 4| T?31+%2+{%1] J;31+%2+ L 1—;1+272+{%]J;31+%2+
and mi,m3,ms|l 4+ | B +1+H1+ B +1+H0 1+ [B]+D+1+ (2] +142
weodd B[R] | |%] z Ly |2
n2,75 are even|[ D] + 1+ 2 +|[L] +1+ 2 + o1 + 1 +[27+1+2+
and ny,mz,mall + [ B+ 14+H1+ [B]+140 |Z+1+ 2| +1+ [B]+14]1
aeodd  |[B]|+%  ||m|+E w|+5 |2+ %
n3,m5 are odd| D +1+R+1+2L+14+2+14+| |[Z+14+B+14+D+1+2+1+
ety RS R I R T e
are even o5
n3, 75 are even[ B [+ 1+ [ B [+H{[B]+1+[ B[+  |[H] + L +H[%5] + 1 +
and nime,mll + B+ 1414+ 2 +1+0 |[B]+1+Z+[|2]+1+2 42
aeodd ||B|+%  |[B]+% 142+ % |[B]+ 3

The cases which given in below tabular column will obey the following node labeling
of R are t(a) = 0;¢t(8) = L;t(y) = 0;t(N\) = Lit(n) = 1; t(ag_1) = 1 for
1 S f S ’7%—‘7 t(a%) =0 for 1 S 6 S I_% X t(625_1) =1 for 1 S f S ’7’%2—‘7
t(Bag) = 0 for 1 < &< | 2] t(yoe1) =1 for 1 <& < [B]; t(yee) =0 for
1< &< 2] thaer) =0 for 1< €< [2]; t(hse) for 1<é<|ml;

| E—

=1
2
t(pe—1) =0 for 1 << (%ﬂ and t(pge) =1 for 1 <E< L%"’J Then the link
labeling is given by a1 =1 for 1 <¢ < %-‘ ;acge =0 for 1 <E< L%J

B =0 for 1< 2|80 =1 for 1262 [ 2] 5990 =1 for

1§§§[%-‘;772§:O for 1§§§L%J;M25_1:1 for 1§§§[%W;
AMoe =0 for 1 << {%J s ppoe— =1 for 1 < ¢ < {%-‘ and  ppge = 0

for 1 <¢< {%J Also wedge is labelled by a1 51 = 0; f171 = 0; 1A =1 and

)\1,&2 =1.

Cases n(0) (1) IN(i) | () Ih(1) Li(i)
n4 is odd and|L+1+ L+ +14 5+ Lo+ 1 +Z+1+2+
nsn2,n3s M5 (L+ B +1+H1+ 5 +140 Pr1i+B+1+2+1401
areeven |[%| % ||%]+Y By lgl+y

Therefore every five star graph K ,, A Ky, A Ky 5y ANKi, AK g s a cordial graph



Cordial Labeling For Five Star Graph 29

forall ;y > 1,my > 1,m3 > 1,m4 > 1 and 05 > 1.
3. Conclusion

In this paper, we proved that every five star graph is cordial. We intend to
focus on cordial labeling for six star and seven star graph in the future.
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