The, P@ﬂ Soli‘f'aire_, (a.k,q_ ME"@) Pfobhm //E‘oo

g i
o
> FIK5T‘ +the. Fr‘oblem_-

)ém have an mfinite 3rr’d o-F holes i rows and columns.
In +the middle of +hat 3”'0(. you hoave n? of those holes
£illed by pegs in oM mrn square; the rest of the holes

are QMP‘I’)!_

To moke a wmove in Pej Solitaire, you pick up o peg

and jamp it over an adjacui' Py Q’loru‘zoni'o\lly ov vef'l-fcq)?y,
not diajowa\”\f) o an e_mP"')l hole,  Then you vemove the
Py that  vas Jum’;uf DVer. For example

® © 0 - :> © 0 ©
. & e 3. L
a " 0 N e

You win f You can  wmake a series of woves that

leaves Just  one re.j on the board.

For what values o w is i+ FDSSI’HQ o win?
~ { )

This doodle was done by Pa'v\j on 2005-09-27. v
Write me at Pinjeus{'y.m. ead on., —>



» LETS TRY SOoME CasEs.
How about 5 =17

Well, thot>s easy. We've a’rcady Won,

mfﬂ \/
How about w272

This  isn'+ hard + win, either.

o>

. N o) : & 5 1B .
@O':Q-GG:‘Q...Q)©"

Al) rfghf, then.  How about =37

I{\ you 'f‘r—)z S“'af'Hmj with a 3x 3 Square,
you'll £ind i+ hovd o end up with JMS"’ one peq.
In foct, its u'mpossu'ble,. €]

I owe you an aPo/ojy for Sayinj that 3 x 3

is  wimable. 1 was wWrov1g. m= 3 x

But  if  you y m4
[+ turns out  that %:4 re,a”)/ 12 winnable.

I'm not [yivlj this +me. | "3'“‘”)/ mean ;4.
Give i+ o shot YOUU'S@M, before r'e,ac}fnj on o

see  how., | ﬂ:4/



O\NWD \N\N n=4
W

Here's one wWovy Yo do it. Stoart with these thyee moves:

o0 @ O 5 006 ° o o & o - Q@ @ 0@
eoe?‘c’;'@@"@ ee-"é\et-@oe
®© e o © -ooOQz- @ 8.9 v - 0 0@
©c© 0 O . 9@ © ® a0 ®@ 0 0
Let's call this three-move sequence a £ e
ZOINK. When we 2zoink we remove o o] Q@ -
_ ' 0O OX " eyt ©00
three peds in a row (marke.d x) . 000X . 000
and the only other peg we need o - QTR R ey

use is the one marked ©.

We can do avother zoink  rototed W' A asnther: And anofheis

o - S XXX

© o 09 l « A0 0 ; - :
. . . /

000 - ZI - XOO Z. SN > Yo RIS . Qe -

_Geo-‘ 'X © * . 09 "00

X X X ! d

.@O" .-W-- N o I

Voila!  Were done.  (1ts fossible-]-o win when n=5, oo, usinj
ar+‘&1”y chosen zoinks. 5See if you  tan 'Fijure, 1+ ou"'.)



» OK, BUT WHY?

50 far we know it works for € {1, 2, 4, 5}_
Con we prove s impossible for =37 How about n=67

The trick is to colour the board

The number > hos a spaoio\} sfjﬂfﬁ'cﬂnce_ +v s Frvb!zm:
We have o woy o remove pegs in threes, it seems o
be winnable for small values of »n except 2 and each
move involves three Jocakions (fhe spot J‘umPeal from, the
spot JumPed to, and the spo+ JU\W\P&/ over). So:

] l 3 {

. 7 NP
..1in three colours.  FEf 1
Dil . Ak
Yow 51.'1!40.%2.5 instead of dots now, } g /é /A )
50 we cav shade them in. The pegs, ’/ 7// ,//

still dvawn as litHe circles, go mside ) SR /)
R T g }

+he Sqlu\ourgs .

1 ) )
In every row and column, the colours 90 in a cycle: blavk,

do—H'Y, 5+rifoe,y, Hamk, do‘H‘y, S+"5}7(’—)/. oand <o on, SMPFOSQ we

ke,e,P Yrack of  how many pegs are in squares of each colour
Look at what happens when we make a wove:

m :_'(‘)'.:

g ".:/ to e :::E::
o ‘.Q-_ A $ gl // A) @ /7 '/
=1 blank B2
=1 do‘H‘y +/| blank
+] si'riPe,)l ~ dOH“y

-1 s-}vipe,y
I+ doesn't matter whot move we wake.
Amy leja} move is going 0 remove a peq from +wo of the colours
ond add a P9 o e third  colour: o.'woyS 2] for each colour



¥ we start with 22 3 pess, theve will olways be 3 pegs

in  each colour. 3 is an odd wvumber.

-

B} 577 3 blonk (odd)
::_9_:_;.4///.?‘ 3 dotty (odd)
Q o [:o: S stripey (odd)

EVU\/ Hme we make a move, we'll afdd 1 do e wumber o

Pe,j-j, in each colour. Addfna "-'-) leays makes om odc} numbey

eewn or makes an even number become odd.

After the First wmove, there will be even vumbers for blank,
dotty, ond stripey squares. Affer the secand move, they will all

be odd numbers ajan'n, ond so on,

But 4o win, we have fo end up with Jus{' ome peg im one olour
and no pegs in e other colours. That can't ever haﬁpem if the
three numbers are a\?ways oll even or all odd. S0 that proves

there raaHY 15 no way o win when n=3.

In foct, whenever m is a multiple of 3, yowll start out with
the same number of pegs in each colour.  Ibs alwoys impossible
0 win when 22 is a mut”'iP’e, of 3,

What abowl’ when n l'$V\1+ o IMMI'HPIG. of 3? 6 0 06 0 0 0 O|X X ®»
v ‘ \ o 0 0 © 0 0 o |X x

We\l, we kvow s Foss;b’a b win when n 9% B ® 8 §lE :

is 4 or 5. To show +hat you can wivi 2 E e 88 SiK X W

) ) 0 © 0 @ 0 ¢ o0fx x x

for any buﬁaju noy\-mulhplesw{' -3, all you o e 0 © 06 0 olx x x

np_ed ‘I"D dO s - i © 0 o © 0 0 O |X x x

_ CO' e up nith a se‘l'*e—”ce' X X X X X X X X X x

0{ ZDWI‘(S +‘Lla+ WI” 3@;{‘ nd 0<F -qu ]ag-} X X X X X X X X x x

X X X X X X X x x x

three vows ond last three olumns of any
square of peas with 2> 6, Dl leave
that +o you. Hove fun!

=



