
Solutions for HW9

December 7, 2017

Problem 10.1.4 Enumerating.

Problem 10.1.10 Note: Some of you construct examples with loops, and
argue that because we have to define Grundy function level by level so for any
loop there is no Grundy function. But in the textbook the author also mention
the posibility of defining Grundy number for all vertexs at once, and I think this
is the more interesting case. For this reason I only get partial credit to those
examples.

Problem 10.2.6 The Grundy number for the starting point is

0 1 0
1 0 0
1 0 0
1 1 0

which adds up to be
1 0 0

22 = 4

1. To get 1, we need
0 0 1

so for example we can remove 3 sticks from the second pile.

2. To get 2, we need
0 1 0

so for example removing 2 sticks from the second pile will do.

3. To get 3, we can remove 1 sticks from the second pile.
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10.2.11 Let’s consider a new game according to what we need to prove, that
the one who get to remove every stick but one wins. What we want to show it
that the winning strategy for these two games are the same. Note that for an
old game we mean the one who remove the last stick loses.

We first need to show that this new game is progressively finite, that is to say
it will not come to a dead end(and will end in finite steps, but that’s obvious).
Dead end can only happen if in the last step someone remove all the sticks from
all piles, but if this can happen then the same person can remove one less stick
and win the game.

Now by theorem in the section one, there is a unique winning stategy for this
new game. If, say, player A has this stategy, then A can use the same strategy
to play the old game, to get a winning strategy for the old game.

Otherwise, B has a winning strategy for the new game, then B has a winning
strategy for the old game. That is what we want to prove.
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