
Chapter 15 OvalTrack

Creating 3 cycles MT
Fundamental 3 cycle 8 R3 T

2
I 74

Lets create the 3 cycle l 23

Move 1 2,3 to 1,4 7 in any way call this f note Ichases2

Ex B t

Apply 8 147

Apply B
Result B Jp pas por pL7 123

Create 3 cycle abc

step Movetiles from a b c to 14,7 in anyway Call this B
note a chases b
there is enough flexibility in the puzzle to dothis

step Apply 8 147 or 8 174 depending on where
a b c are and recalling a chases b

step Apply p
Result p 8ps or p 8 p is ca b c

Proof



Creating a 2 cycle on the OvalTrack

Since OT So we know it is possible to create a 2 cycle
Letstry to find one

Note TR t is a productof a 17 cycle and a 2 cycle
TR t 17 cycle 2 cycle

Therefore
TR 1

17 I 3

This takes 34 moves to produce Can we do better

Theorem If X is a 2 cycle ab corresponding to a sequenceof moves then during the move sequenceevery piece
exceptpossibly a b would have to be flipped in
the turntable at least once
In otherwords a move sequence to produce x has to
involve every piece on the track

Proof If x can be performed by not putting every piece t a b
in theturntable thus there is a piece say the ith disk thatnevergetsput in the turntable This disk just rocksbackandforth and eventuallygets returned to its homelocation

Add a new disk to the puzzle
next to i then x wouldjust
rockthis new disk back and
forth beforesending it home

a i In otherwords x would produces
a 2 cycle on the new 21 disk

newdisk version of the puzzle

This is impossible since on this 21 disk version both R and T
are even hence only even permutations are possible

therefore if it is possible to produce a 2 cycle on the
20 diskpuzzle all 18 pieces whichgetreturned homewouldhave been flipped in the turntable

D
It doesprecisely this



OvalTrack Strategy for solution
Put disks 20 through 5 in numerical order
The permutation x of the final 4 disks is odd or even
This is the endgamephase
keep in mind the fundamental cycles
Oz 123 T 2 I 7 4 Oz TR t t I 3

a x is even
is x is a 3 cycle use a conjugate of Oz or Oz1

il x C C if 2 14 123 thenapply T
else write it as two 3 cycles and

use conjugatesof Oz or OzI

b x is odd
is x is a 2 cycle use a conjugate of Oz
ii x is a 4 cycle check if T reduces it to a 2 cycle

Otherwise there is a 3cyclethatdoes
then use a conjugateof Oz



Examples

X I 43
to

1920 3 2 4 I 5 6
18 7
17 8
16 9Is 14 13 12 11 to

2
X I 234

1920 4 1 2 3 56
18 7
17 8
16 915 14 13 12 11 to

3 x I 342

1920 2 4 I 3 5 6
18 7
17 8
16 15 14 13 12 11 10 9

I


