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Abstract:A graph G is Hamiltonian laceable if there exists a Hamiltonian path between every
pair of vertices in G at an odd distance. G is Hamiltonian -t -laceable if there exists a

Hamiltonian path between every pair of vertices a and b with d(a,b) =t .In this paper we
explore Hamiltonian-t -laceabilityproperty inComplete-k-partite graph.
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1. Introduction

Hamiltonian cycles, can be used to optimize communication networks, ensuring that signals or commands can
be transmitted with minimal delays or energy consumption. The nodes of the graph can be determined by the
components incorporated in the power system architecture. The edges of a graph represent interconnections

between the various components. A connected simple graph G the distance between any two nodes @ and b
is denoted as d(a b), is the length of the least path joining @ and b in G .For standard definitions we refer

Hararey[1].A connected simple graph G is Hamiltonian (Hamilton)laceable[3] if there is a Hamilton path
joining any two nodes in G at a distance of odd positive integer.Gis Hamilton-t*-laceable(H-t*-1) [4]if there is a

Hamilton path in at least a pair of nodesu and v with distance t, where1 <t < diamG _
2. Complete-k-partite graph
A complete-k-partite graph is a { is a set of graph vertices decomposed into k-disjoint sets such that no

two graph vertices with in the same set are adjacent.ForK = 3 isa

Complete tripartite graph K p.qr With (p +q+ r)number of vertices, (pq +qr + rp) number of edges and

the diameter is two.
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Theorem 2.1: The Complete tripartite graph G = prq'r is Hamiltonian-t-laceable for1<t < diamG where
[pl=1a[=r]

Proof: let(ay,a,,.....a, ), (0,,0,,.....0, ),(C., C, .....C, ) denote the vertices in first, second and third
partite respectively.

InG =K_...|p|=|0] =|r| = n, N is the number of nodes in each partites

Casel: For distancet =1in G

j+1

3
Claim1:The Hamilton path is @, C; Uaibi Cijbl at d(a1 bj)=1 inG,j=1

j-1 n
The Hamilton path is (Uaibi G |4 C{U&ibi Cinj at d(a1 bj):], j>=2inG

i=1 j+H

C1
a; b,
G2
a3 b3
C3

Fig2.Hamilton path from a; to b, in K33 3Fig3.Hamilton path from a; to c; in K444

i1 n
Claim2: The Hamiltonian path is (U ab, ciJaj b; (LJCibi ai]cj at

i=1 j+1

d(alcj):lin Gforj=2
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Case2:For distancet = 2in G

j-1
Claim3:The Hamilton path is Uaibi G |b,c;a; atdistance d(a1 a; )= 2inGfor j>2
i=1

i#]

“*3 b3 c3
-
€Ly FE cq

Fig4.Hamilton path from a; to a, in K444

Claim4:The Hamilton path is b, a, ¢, Uaibi G |a;c;b; atdistance d(b1 bj)= 2inGfor j>2

i=2
i#]

n
Claim5:The Hamilton path is Ucibi a; |b;a;c; atdistance d(C1 C, ): 2inGforj=>2

i
Hence from the claim(1 to 5), we conclude a complete tripartite graph G =K |p|=|q/=]|r| is
Hamiltonian-t-laceable for 1 < t < diamG.

Theorem2.2: The Complete tripartite graph G = Kp]q
1<t <diamG

» such that |p|<|q| is Hamiltonian-t-laceable for

Proof: Let (a,,8,,.....a, ), (0,,b,,......0,),(C,, C, .......C, )denote the vertices in first, second and third
partite respectively.

INnG=K_ .. |p|=m=1|g/=n=>25/m-n|>1,nisthe number of nodes in each partites

Casel: For t=1in d(a b;) =1

m n
Claim6: The Hamilton path is &,C; (U aibiCiJ ( Ubi Cinl at distance d(a, bj) =1j=1

i=2 i=m+1

The Hamilton path is ~ 8,C,b, (czaz)(Ucibiaij [ Ub, cijb2 at distance d (3, b, ) =1, j = 3,4

i=3 i=m+1
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The Hamilton path is ~ @,C,b, (O cibiai)(cjaj )(Lmj cibiaij ( Obi C j b;

i=2 i=m+1

atdistance d(a, b;) =1, j =5

Fig5.Hamilton path from a; to b, in Kyge

Claim7:For t =1in Gatd(a ¢;) =1 j =1 the Hamilton path is albl[ocibiaij[u)ci bijcl

i=m+1

The Hamilton path is LJaibiCi LJbi ¢ |abc; d(ac;)=1j=2

i1 i=m+1
(B3] i#]
[ *—
a C1
1 bl
_._ .
as b2 Co
C3
b -
By Caq
b
4 Ca R
= Cg

Fig6.Hamilton path from a; to b, in K4 4Fig7.Hamilton path from b; to ¢, in Kss5

Claims: For t =1in Gd(b, ;) =1 the Hamilton path is b,a, Lchibiai (Ucibij c,

i=m+1
i#]
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The Hamilton path is b,c,a, LJCibiai [ Ubicijajbj c;atd(bc)=1j=2

i=2
i#]

i=m+1

Case2:For t=2in G

Claim9:The Hamilton path is LJaibiCi ( L_Jbici ijcjaj atd(aa)=2j=2
i=1
i#]

i=m+1

Claim10:The Hamilton path for d(b, b)) =2, j > 2in G is

bca, ijcibiai c, (U abc )(Ubici jajbj

i=j+1

i=m+1

.E?'? Cr b7 C7
Fig8.Hamilton path from b, to b, in Ks;;Fig8.Hamilton path from a; to b, in Ks7;

Claim11:The Hamilton path in d(c,c,) =2, j >2in Gis

Lmjci b; & Lanici ajbj C;
i=1

i=m+1
i#] i#]

Hence from the claim(6 to11), we conclude a Complete tripartite graph G = Kp’q’q is Hamiltonian-t-laceable

for 1<t <diamG

Theorem 2.3: A Complete tripartite graph G =K where|p|<|q| <|r[such that |p—r|=2is

Hamiltonian-t-laceable for 1 <t < diamG

Proof: Let (ai,az, ....... a, ), (bl,bz, ....... b, ), (Cl,CZ, ....... Cs)denote the vertices in first, second and third

partite respectively.
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Casel:Fort=1in G

Claim12: The Hamilton path is &.C; (Ubucm)az (U ab, .+2jb1 for d(a, bj) =1]=1

i=2

The Hamilton path for (& P;) =1, j=2in G

a1C bC bcaC (Ual i+1 |+2]b2

=3

The Hamilton path for d(ab)=1,j=3inG

e (o

The Hamilton path for d(&,0;) =1in G for j>4

a:LC bC2 b C3 (Ual i+1 |+2Ja] 1Cj+l (U a‘l i+1 |+2ij
i=4

i=2

Fig9.Hamilton path from a; to b, in Ksys

r-1
Claim13: The Hamilton path is (Uai by Cij r r+l(U ab,, .+2Jb C; @, Cjfor (310 ) 1,)22
i=1

p-1
The Hamilton path is & P C,b, Cs(U ab,, .+2]b Cra,Cat (al C;)ZL =1
i=2
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Fig10.Hamilton path from a; to ¢; in K3 4s5Figl1l.Hamilton path from a; to ¢4 in Kys6

Claim14: The Hamilton path is (Ub C j (Ua, i I+2Jalc atd(b,c,)=1in G

i=2

p
The Hamilton path is b, ¢,b, CB(LJaI ™ HzJalc atd(bc,)=1in G

i=2

j-2
( albi+lci+lj(Ual i+1 |+2Jaic at

i=2 i=j-1

Oalbiﬂ Ci+2ja1 C3 at d(bl C3):1

The Hamilton path is (Ub C, J

2
The Hamilton path is [Ub C
1

d(blcj)zl for j>4

Figl2.Hamilton path from by to ¢s in K456

Case2: Fort=2in G
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3

p
Claim15:The Hamilton path is &, (UCi bijc4 (U ab., Ci+2]a2 at d(él1 a, )= 2,j=2
i=3

i=1

2 j—1 p .
The Hamilton path is a'l [Uci bi jc?, (U a'i bi-+—1 Ci+2ij+l Cj+2 ( Uai bi-+—1 Ci+2 J aj at d (al aj ): 2' J 2 3

i=1

i—2 i=j+l

by, ®
(=51

a1 b, Cz

Figl3.Hamilton path from a; to a, in K,5¢Figl4.Hamilton path from b, to bs in Ksg;

2 p
Claim16: The Hamilton path is b, [L_JCi aiJC3 b;c, (U ab.,, Ci+2Jbz atd(b1 bj): 2,]=2in G

i=1 i=3

p
The Hamilton path isb, ¢, a, ¢,b,c, a,c, (U ab,, c”z]b3 atd(bb,)=2,j=3in G

i=3

j-2 p
The Hamilton path ish c,a, c,b, c, (U ab. c”z]ajl Cin (U ab,,, CHZ]bj a

i=2 i=r

dlbb)=2,j>4in G

p
Claim17: The Hamilton path is C,b, (U Cip D1 8 J C, atd(c1 C, ), j=2inG

i=1

p
The Hamilton path is ¢,b,c, a, b, (U C,, Dy aijc3 atd(c,c,), j=3in G

i=2

j-3
The Hamilton path is c,b,c, (U ab, , CHZ) a, bj_l(

i=1

OCHZ bi+l a'iJCj atd(cl Ci)’ J 24|n G

i=j-1
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b, -

Figl5.Hamilton path from ¢, to ¢; in Ksg7

Hence from the claim (12 to 17), we conclude a Complete tripartite graph G = vaq’r p<g<ris

Hamiltonian-t-laceablefor 1 <t < diamG
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