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A Hamiltonian Property of Pyramid Graphs

Jung-Hwan Chang’

ABSTRACT

In this paper, we analyze the Hamiltonian property of Pyramid graphs. We prove that it is always possible to construct a Hamiltonian
cycle of length (4-1)/3 by applying the proposed algorithm to construct series of cycle expansion operations into two adjacent cycles in

the Pyramid graph of height N.
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Algorithm Hamiltonian_Cycle_Construction  Part 1 of 3
Input: N /% dimension of Pyramid graph */
Output: Cycle C with max length (4°-1)/3 (ordered sequence df vertices in V(P"))
/% Global variables declaration */
integer N, /* dimension(height) of Pyramid graph */
integer BVI, BVx, BVy; /* Basic Vertex information(coordinate) */
sequence C that will maintain ordered elements of vertices in V( P), initially empty;
integer total_len;, /* total length of resulting cycle */
main() {
BVI=N-2; BVx=0, BVy=0; /* BV Initialization */
C = {(N-1,00),(N-2,00),(N-2,1,0)(N-2,1,1),(N-20,1)}, /* C Initialization */
total_len = 5;
aall EX(N-2,00) routine;
for (EN-37 =07 I-~) {
if ((N-1)%2 == 0) { /% for even levels */
call even_level_exp() routine;
adll E2U2Y"-10) routine; /* Inter-level expansion by EL(Lx,0) +/
}else {  /* for odd levels +/
call odd_level_exp() routine;
all EL1,022-1) routine; /% Inter-level expansion by E(1L0y) %/
}
}
}
even_level_exp() { /* processing routine for even levels */
adll EY(BVI,BVx,BVy) routine;
tmp_l=BVI, tmp_x=BVx; tmp_y=BVy, /* temporary save */
for (i=0; i<2¥"3 i++) { /x LEFT-side expansion */
fi=0
adll EY(BVILBVx,BVy) routine;
aall EY(BVI,BVx,BVy) routine;
if (i%2 == 0) /* for even loop for index i %/
for (i=0; j<(2N1-2); j++)
aill EY(BVI,BVx,BVv) routine;
else /x for odd loop for index i */
for (j=0; j<(2¥"-2); jr+)
call EZ(BVIBVx,BVy) routine;
}
BVi=tmp_l; BVx=tmp_x, BVy=tmp_y,
for (i=0; i<2¥T5; i) /* RIGHT-side expansion */
if(i!=0)
aall EyD (BVI,BVx,BVy) routine;
call EP(BVIBVx,BVy) routine;
if (i%2 == 0) /* for even level for index i */
for (=0; j<(2¥1-2); jr+)
aall EX(BVI,BVx,BVy) routine;
else /% for odd loop for index i */
for (=05 j<(2¥"1-2); j++)
call EP(BVI,BVx,BVy) routine;
}
}
g4 ol 740 7tsd InPFE A
gehujs agze] Fo HFEL o] AAE L Hamiltonian_Cycle_Constructions ¢kl
ARE Aelel EATE BAG A AT A AT S} A9 olga Aola ¥
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Algorithm Hamiltonian_Cycle_Construction Part 2 of 3

odd_level_exp() { /% processing routine for odd levels */
adl EY(BVI,BVx,BVy) routine;
tmp_I=BVI; tmp_x=BVx; tmp_y=BVy; /* temporary save */
for (i=0; i<2¥"7; j++) { fx LEFT-side expansion */
ifil=0)
aill EP (BVI,BVx,BVy) routine;
cdll EP(BVI BVx,BVy) routine;
if (1%2 == 0) { /* for even loop for index i */
for (=0; j<(2¥"1-2); j++)
all EY(BVI,BVx,BVy) routine;
}else {  /* for odd loop for index i +/
for (G=0; j<(2¥1-2); j++)
adll EP(BVI,BVx,BVy) routine;
}
}
BVi=tmp_l; BVx=tmp_x;, BVy=tmp_y;
for (i=0; <25 j++) { x RIGHT-side expansion +/
fli=0)
call EY(BVI,BVx,BVy) routine;
aill EY(BVI,BVx,BVy) routine;
if (1%2 == 0) { /* for even level for index i */
for (=0; j<(2¥-2); j*+)
call EY(BVI,BVx,BVy) routine;
} else /* for odd loop for index i */
for (=0; j<(2NT1-2); j++)
call EP(BV1,BVx,BVy) routine;
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Algorithm Hamiltonian_Cycle_Construction Part 3 of 3

/% each expansion routine(EL Ey, EF, EP, EX, ED updates BV
coordinate,
and insert new vertices to sequence C for constructing a larger
size cycle */

Edint I, int x, int y) {

C=C U {(Lx¥2y+1), (Ix+2y)} between vertices (I x+1,y+1)
& (Ix+1y);

BVx = xt1;

total_len = total_len+2;
}

Eftint 1, int x, int ¥) {
C=C U {(Lxy+2), (Lx+1y+2)} between vertices (Ix,y+l) &
(Ix+1y+1);
BVy = y+1;
total_len = total_len+2;
}

Elint I, int x, int y) {
C=C U {(Lx-Ly), (Lx-1Ly+1)} between vertices (Ixy) &
(Lxy+1);
BVx = x-1;
total_len = total_lent2;
J

EPtint 1| int x, int y) {
C=C U {(xy-1), (Lxtly-1)} between vertices (Ixy) &
(Lx+1,y);
BVy = y-1;
total len = total_lent2;
}

El(int 1 int x, int y) {
C=C U {(I-12x+ly), (I-1.2(x+1),y)} between vertices (Ix,y)
& (Ix+1y);
BVl = [-1; BVx =2x+l; BVy = -I;
total_len = total_len+2;
}

Eftint 1 int x, int y) {
C=C U {(-1x2y+1), (I-1,x2(y+1))} between vertices (1x,y)
& (Ixy+l);
BVl =]-1; BVx = -1, BVy = 2ytl;
total_len = total_len+2;
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