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A Study on a Novel Graph Visualization for the Tower of
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Abstract

In this paper, we introduce extended problems of Tower of Hanoi (ToH) and propose a novel visualization
method to express a state space of ToH. As for the extended problems, we introduce multi-peg ToH,
multi-stack ToH, and regular state ToH. The novel visualization method in this paper is a natural extension
of Hanoi graph visualization. In the proposed method, we assign one Cartesian coordinate point per each disk
to provide an unified visualization that the marks on a link and the changes of a state should correspond with
a peg position of a disk. Compared with Hanoi graph, the generated graph by the proposed method is
isomorphic if we remove links of forbidden move, which indicates that our method is a generalization of Hanoi
graph and thus is more expressive. To help the understanding of the readers, we show the generated graphs
by our method when the number of disks is 2 and 3.

Key words : Tower of Hanoi, multi-peg Tower of Hanoi, multi-stack Tower of Hanoi, regular state, Hanoi
graph, Sierpinski graph, Frame Stewart conjecture, Tower of London

LM = shcolel ¥ FAT ks 8 FIKE
Lucas)7} T3 HE(1) 2, & Wyt 3 AR

r

* sAdg tAEER=R gD FAZHAF (ewjho@dongseo.ac.kr)
w AU AFEGRITEIE AFETEAT (dkkang@dongseo.ac.kr)
A1AA (First Author) @ Z3% - wAAA} (corresponding author) : 73th7]

- Eudx 20109 12€ 39
- AAHER) DA 20101 129 3Q (YA ¢ 20109 129 169)
- AAYA 1 20109 129 309



976

of 9= 3 789 7153 I F sk 7%l A7) &
MU Fo3le 64 710 H2asdl| tigk o]o7]]
A Frefg EAlold o] 64 79 TjamL 71 &L
Zlo] 9ol A 27] SHNE A= H, oS
gk wlol gAY &7, & Haart A El*i 9
of 24 Xotes szl el wE} HE 714
AdS SEs grolshAl drkal Mtk

olg| gk o}iOH g 2Ae AR 72 9 ¢y
oM WA 525 AAst7] sl gol 2holw,
Z$ ]a}oi 3} 74 E] 71]01_/] /\xﬂit ulo] »o|
t}. o2 Sof, A2 Y% DS 2}o]E (Nintendo DS
Lite) 7]¥tell A #&Fo]9f ofymo]d 2Ez] B
= T ANER H2Y AYOE IVE £ “dlo|
& w9t ol ?‘{ PSP E Blolef Fol T

52

=

rl

3 vk Qltk B3 dheold] e AAIZ 7HAIL mot
BA FozM obF w&stolu 75/* H*@Oﬂ*ﬁ 2
&571% o). e B JEUS sl A

ek 2z 7]'"[‘0 = UHU s gl 3
NS Bheold] He| A} T o2 Y2
A 710 A7 2o 2 Jlu3]

Serog 2 ), sheold g BAE A /)
o]o]] xH =4 A g = 75-]0; 2 OLE'#XJ] 9]0

U, AA e thekst shga wWalo] glon e
BASL n]$ ojHrg O E=Sox Esln
[4,5], AR O] ti2e] FALBAER sheold] | &
Aol W3] Zo] A Ty, A5 T FE M|
A g B AA 225 J3)7] A T
AR ¢du gle A7t Bk debd] e 2
w504 sheole] g FAlo] tfak BAALe] AW &

o - /(‘ﬂ

N
—
ﬁ

ofX

m

ﬂ]
M >
>
ofs
=L
ofr
2
i
9,
Lo
ot
M
2
rir
(3
—_
A
D)
2

3t sl=o] 12 (Hanoi Graph)= Al|2H27] 1
X (Sierpifiski graph)2} FrAFSIY A2 ta o
o] 9lom 3dlo]o] B FAS thHO R o]
S1517] AT the Tdol 15 S 8ol
shold & FAE R8st AY FrYs o=
AHEES] Stk weba, el B =2ollA sheo

TR gstel sheold] § BAS BEG

it éi

Sh=rge)els] =4 Al144d A6E 2010 12€

S AABkaL sheo] 2P Zele) YRS B

2 $asqn

F O 75o=

) oJWF Ao, & gaae 2o gad 9
of o ¢tdth o5 &3] Hulel E(divine rule)©]
o pe

olZ A3} Y3t AP 5= 7)ute] Y=L
oo 2o

void hanoi(int n, int from, int to, int using)
{
if (I==n)
printf("%d->%d\n", from, to)
else
{
hanoi(n-1, from, using, to);
hanoi(1, from, to, using);
hanoi(n-1, using, to, from);

}
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Fig. 1. Tower of Hanoi with three pegs
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