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Exercise 5.
If A ⊆ ωω andp ∈ ω<ω we can consider thesubgame starting atp asAp := {x ∈ ωω ; pax ∈ A}.
If σ is a strategy for player I andp ∈ ω<ω is a position of odd length2n + 1, we say thatplayer I
deviated from strategyσ in the position p if p(2n) 6= σ(p↾2n).
Construct a setC such that player I has a winning strategy inG(C), but for all positions in which
player I deviated fromσ, Cp is a non-determined set.

Exercise 6.
Consider two arbitrary open setsP andQ. In this exercise, we wish to investigate the game-theoretic
properties ofP\Q. Consider the following two auxiliary games:

(1) In the gameG3,1(P ), player I plays triples of natural numbers〈x0, x1, x2〉, 〈x4, x5, x6〉, ...,
〈x4n, x4n+1, x4n+2〉 and player I produces natural numbersx4n+3. Together, they produce a
functionx, and player I wins ifx ∈ P .

(2) In the gameG1,3(Q), player II plays triples of natural numbers〈x1, x2, x3〉, 〈x5, x6, x7〉, ...,
〈x4n+1, x4n+2, x4n+3〉 and player II produces natural numbersx4n. Together, they produce a
functionx, and player II wins ifx ∈ Q.

Argue that both of these games can be given in the form of a gameG(A) by giving an appropriate
payoff setA. (Hint. Use a bijection betweenω × ω × ω andω.) Prove that both of these games are
open.
Prove that if player I has no winning strategy inG3,1(P ), then player II winsG(P\Q). If player I
has a winning strategy in bothG3,1(P ) andG1,3(Q), then player I winsG(P\Q).

Exercise 7.
Consider the following unravelling of a graph game: ifG is a (countable) graph with distinguished
vertexs, letπ : G → ω be an injection. Call a (finite or infinite) sequencex ∈ ωω ans-path through
G if x(0) = π(s), for all n such thatx(n) is defined, there is a vertexv such thatx(n) = π(v), and
if x(n) = π(v) andx(n + 1) = π(v∗), then there is an edge fromv to v∗.
Using the idea of ans-path throughG, define a setAG,s such that the graph game onG starting at
s is equivalent toG(AG,S) in the following sense: for everyG ands, if player I (II) has a winning
strategy in the graph game onG starting ats if and only if player I (II) has a winning strategy in
G(AG,s).
Prove that the winning condition “the last player to make a legal moves wins” corresponds to an
open set and the winning condition of “vertexv is visited infinitely many times” corresponds to a
Π
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