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v∞(p1) := sup
σ∈Σ

Ep1
σ

(
lim inf
n→∞

1

n

n∑
m=1

Gm

)

= lim
n→∞

vn = lim
n→∞

sup
σ∈Σ

Ep1
σ

(
1

n

n∑
m=1

Gm

)

= lim
λ→0+

vλ = lim
λ→0+

sup
σ∈Σ

Ep1
σ

( ∞∑
m=1

λ(1− λ)m−1Gm

)
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Approximation.
|v − v∞(p1)| ≤ ε .

This is impossible.

Lower bound.

(vn)↗ v∞(p1).

Our result.

Upper bound.

(vn)↘ v∞(p1).

This is impossible.

Continuity(?).

v∞(p1) = F (rewards, transitions) .

Continuous with respect to rewards and lower semi-continuous
with respect to transitions.
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Most recent history.
Are last actions and signals enough to approximate the value?

Other objectives.
Consider the lim sup:

w∞ := sup
σ∈Σ

Ep1
σ

(
lim sup
n→∞

1

n

n∑
m=1

Gm

)
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Property. We need to recall the first signal to play ε-optimally.
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Property. We need to recall the first signal to play ε-optimally.
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Action change Action stay

0

1

1

1

0

1

1

1

Blind MDP

Ep1
σ

(
lim supn→∞

1
n

∑n
m=1 Gm

)
σ = (wait)202

(change)(wait)212

· · · (change)(wait)2N
2

· · ·

Due to Venel and Ziliotto
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Continuity.
v∞(p1) = F (rewards, transitions) .

Is v∞ continuous with respect to transitions?

Belief partition.

v∞(p1) = sup
σ∈??

Ep1
σ

(
lim inf
n→∞

1

n

n∑
m=1

Gm

)
.

Do belief partition strategies have this property?
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Decidability.
Is there a class of POMDPs which is decidable?

Probability objective.

w∞(p1; γ) = sup
σ∈Σ

Pp1
σ

(
lim inf
n→∞

1

n

n∑
m=1

Gm > γ

)
.

Do finite-memory strategies approximate the value?
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