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Strategies and their value
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Infinite memoryFinite memoryMemoryless

mVal

dVal

Val = infσ supτ E
σ,τ
`,ν (SP) C = L× R|C|

σ : C → ∆(E × R) Probabilistic
Moore Machine

σ : C+ → ∆(E × R)
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A probabilistic strategy

Distribution over possible choices:
• Edge b: discrete distribution
• Delay for b: continuous distribution

Existence of Val?

Requires measurability conditions on
strategies

Objectives

• Trading memory with probabilities
• Define probabilistic strategies in weighted timed games and their value
• Prove the equality between the probabilistic, memoryless and deterministic values

Weighted Timed Games

Qualitative games

Quantitative games

Shortest-Path games Weighted times games,
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How to play in a weighted timed game?
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When it is its turn, or chooses
an edge and a delay such that
clocks satisfy the edge’s guard.
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Objective of players

For all plays ρ, we define

SP(ρ) =
{∑n−1

i=0 (w(ei) + t w(`i)) if n is the smallest index s.t. `n = ,

+∞ if ρ does not reach ,

and the objective of each player is
Maximizes SP Minimizes SP

needs memory to play (ε-)optimally.

Main result
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Inclusion of sets
of strategies

σ∗ ρp

Switching strategy

Randomisation emulates memory

σ

ρ

Switching
strategy
emulates

randomisation

Switching strategy

A memory combination between
two memoryless strategies
• σ1: reach negative cycle
• σ2: reach ,

• K: number of turns before switch

Existence of a switching strategy?

Requires divergent weighted timed game : an extension, in negative
case, of non-Zeno cost weighted timed game
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Randomisation emulate memory

Let 〈σ1, σ2, K〉 be an ε-optimal switching strategy, for all p ∈ (0, 1),

ρp = p× σ1 + (1−p)× σ2

Computation of mValρp(c1)
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In this example : limp→1 mValρp(c1) = dVal(c1) with p 6= 1

Proof that mValρp(c1) 6 dVal(c1)
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Yellow zone:
All plays
conforming to σ1,
SP(ρ) 6 dVal〈σ1,σ2,K〉

Blue zone:
Plays with many
negative cycles
SP(ρ) 6 dVal〈σ1,σ2,K〉

Red zone :
Rest of plays such
that limp→1 P = 0
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