Impartial Games
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Definition:
CG where both players have same moves available

Cor. Every pos, in an impartial game is type:
N - the next player has the winning strat
P - the previous player has the winning strat

Cor. A position in an impartial game is:
N - There exist a move to a type P pos
P - There are no moves to a type P pos.



Nim
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The Game of Nim is an impartial NPG where a pos consists of n piles of game pieces of sizes a1, ay, ..., an.
Move - a player receives 1 to aj, pieces from the stacks.
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For ease of noation, *a to create a negative interger a to note that many pieces in that pile.
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Def'n: Given a Nim position + a1 + ... + *ay, for every power 2, the total # of sub-piles of that size is even
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Procedure-Balancing
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Let *a;+...+*ay be an unbalanced game of Nim.

2M s the largest power of 2 with odd #s of subpiles. Chose a pile *q; which has a 2V subpile. Currently all subpiles

of 22w/ j>m are even.
For every j<m, if odd # of subpiles of 2) excluding this pile, leave 2/ stones.
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Prop. Every balanced position of Nim is type P.
"unbalanced" is type N.

We call a Nim stack position a Nimber O
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Nimber equivalent to sums w“/“”/‘é’q/

Thursday, September 12,2019 2:29 PM : @ J
= ]
X _ N ?\ L N

Cl’lmo'a Ch"f’ N{fm
* 4 + %2 + 43 N o lencel
y(4®2® 5)

# (0 ® (@YD (Z+1)) =5



Pick up Bricks
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Partizan with Hack and Bush
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