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Move:  choose sither remove some makches
or remove & pztap




The sum of Ewo games is a game delined

as pO”OWS .

Ca“ uw. Ewo 3amas the /e/’/aama and the /274/ Same.

A /005/'//'00 in the sum game is an ordered pair

(l,r) oP Iaos:'l:ions, where L is a Posif:ion in the JoPt gome
and r is a Posi':ion in the rigkl: Samz.

A move (Q,r) = (ﬂ', r') in the sum game sabisFies
either - Lt is o move in the lefE gome, and r= r’,
or . L=1" and rer’ is a move in the ri\cjk[: game.




How bo win.

Ia\ml:i“\ o properby of posibions
( the lejmffy; /}EV@;:]MLZ)P such thak
all end Posil;ions so,l;ispb the Fro[:uf::]

0 2very move Prom aPos{l:ion sal:ispgir\j the ProPeri\J
a/s1F18s H’\a ProPerlz\t).

Lor ang Posil:ion that does not sabishy the
Pronrb ékra /S G move tka.’; fm if1&s

l’)\@; ‘)fOP&Ylﬂ.

m mo\kc.lnzs n malit)\zs
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Move. n b.p\: or rn‘jH', game :  remove any +ve no. of makches.

Sl:mb_jlj :
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Left gome:  remove 1 thw M makches
mex no. of m mobches = m mod (Ms))

R'Jkl; 3am¢: remoe | bhew N mabches
mex no. 4) n maches = n mod (N+9

SWw invariand : m mod(M-\-\) = n mod [N-\-\)

Winnin\o) s\:ra}% :

W+ mmod (M(—l) > n mod (N-'-\) —> remove m mod (M+|) ~ n mod (N-‘-l)

ma]:olws Prom lefb P“C
m mod (M-t-%( n mod (NH) —> remove N mod (N+I) -~ M mod (MH)

‘\‘ makches from nJH‘, Pile,




Kcs :

loser

winner

{ m mod (M+)) = n mod (N+1) )

Fom #0 = decrease m bj ok most M
O n#0— decrease n b\"} ot most N
Fi

1 m mod (M+) 2 n mod (N-\—\) }

W+ m mod (Ma—\\ > n mod (N*-l) — remove m mod (M+l) - n mod (N-'—I)

mM“ ¢mm lt"\k P;‘(,
m mod (M&-l)( n mod (N-‘-l) —> rmmove N mod (N-\-I) ~ M mod (MH)

‘\. mabches from rlJl\l', fi’e.
{ mmod M+)) = n mod (N+) }




