
1 Policy Iteration

Iter 1, Step 1

g(1, a1) = 2, g(1, a2) = 0.5, g(2, a1) = 1, g(2, a2) = 3 (1)

µ0(1) = a1, µ
0(2) = a2, γ = 0.9 (2)

P (u1) =

(
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)
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=
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)
(4)
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Iter 1, Step 2

In this case pii + pij = 1, thus e.g.

v1 = p11(g(1, a1) + γv1) + p12(g(1, a1) + γv2)

= g(1, a1) + γ(p11(a1)v1 + p12(a1)v2) (5)

s = 1, µ0 = a1, s = 2, µ0 = a2,

v1 = g(1, a1) + γ(p11(a1)v1 + p12(a1)v2) (6)
v2 = g(2, a2) + γ(p21(a2)v1 + p22(a2)v2) (7)

v1 = 2 + 0.9(3/4v1 + 1/4v2) (8)
v2 = 3 + 0.9(1/4v1 + 3/4v2) (9)

Solve by hand or e.g. with Wolfram Alpha

v1 = 265/11 = 24.0909 . . . (10)
v2 = 285/11 = 25.9091 . . . (11)
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https://www.wolframalpha.com/input/?i=systems+of+equations+calculator&assumption=%7B%22F%22%2C+%22SolveSystemOf2EquationsCalculator%22%2C+%22equation1%22%7D+-%3E%22V1+%3D+2+%2B+0.9++*+3%2F4+*+V1+%2B+0.9*+1%2F4+*V2%22&assumption=%22FSelect%22+-%3E+%7B%7B%22SolveSystemOf2EquationsCalculator%22%7D%7D&assumption=%7B%22F%22%2C+%22SolveSystemOf2EquationsCalculator%22%2C+%22equation2%22%7D+-%3E%22V2+%3D+3+%2B+0.9+*+1%2F4+V1+%2B+0.9+*+3%2F4+V2%22


Iter 1, Step 3

µ1(s) = argmin
a∈A

[
g(s, a) + γ

∑
s′∈S

P (s, a, s′)Vµ0(s
′)

]
, ∀s ∈ S (12)

s = 1, µ1 = a2

v1 = g(1, a2) + γ(p11(a2)v1 + p12(a2)v2) (13)
= 0.5 + 0.9(1/4 · 265/11 + 3/4 · 285/11)
= 512/22 = 23.4090 . . .

s = 2, µ1 = a1

v2 = g(2, a1) + γ(p21(a1)v1 + p22(a1)v2) (14)
= 1 + 0.9(3/4 · 265/11 + 1/4 · 285/11)
= 254/11 = 23.0909 . . .

µ1(1) = argmin
a∈A

[24.10, 23.41] = 23.41 (15)

µ1(2) = argmin
a∈A

[23.10, 25.91] = 23.10 (16)

Thus µ1(1) = a2 and µ1(2) = a1. Now µ1(1) = a2 6= a1 = µ0(1) so we need to continue.
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Iter 2, Step 2

s = 1, µ1 = a2, s = 2, µ1 = a1,

v1 = g(1, a2) + γ(p11(a2)v1 + p12(a2)v2) (17)
v2 = g(2, a1) + γ(p21(a1)v1 + p22(a1)v2) (18)

v1 = 0.5 + 0.9(1/4v1 + 3/4v2) (19)
v2 = 1 + 0.9(3/4v1 + 1/4v2) (20)

Solve by hand or e.g. with Wolfram Alpha

v1 = 425/58 = 7.3275 . . . (21)
v2 = 445/58 = 7.6724 . . . (22)
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https://www.wolframalpha.com/input/?i=systems+of+equations+calculator&assumption=%7B%22F%22%2C+%22SolveSystemOf2EquationsCalculator%22%2C+%22equation1%22%7D+-%3E%22V1+%3D+0.5+%2B+0.9++*+1%2F4+*+V1+%2B+0.9*+3%2F4+*V2%22&assumption=%22FSelect%22+-%3E+%7B%7B%22SolveSystemOf2EquationsCalculator%22%7D%7D&assumption=%7B%22F%22%2C+%22SolveSystemOf2EquationsCalculator%22%2C+%22equation2%22%7D+-%3E%22V2+%3D+1+%2B+0.9+*+3%2F4+V1+%2B+0.9+*+1%2F4+V2%22


Iter 3, Step 3

s = 1, µ1 = a1

v1 = g(1, a1) + γ(p11(a1)v1 + p12(a1)v2) (23)
= 2 + 0.9(3/4 · 425/58 + 1/4 · 445/58)
= 503/58 = 8.6724 . . .

s = 2, µ1 = a2

v2 = g(2, a2) + γ(p21(a2)v1 + p22(a2)v2) (24)
= 3 + 0.9(1/4 · 425/58 + 3/4 · 445/58)
= 285/29 = 9.8275 . . .

µ2(1) = argmin
a∈A

[8.67, 7.33] = 7.33 (25)

µ2(2) = argmin
a∈A

[7.67, 9.83] = 7.67 (26)

Thus µ2(1) = a2 and µ2(2) = a1. Now µ2(1) = a2 = µ1(1) and µ2(2) = a1 = µ1(2), so we
can stop.

Therefore µ∗(1) = a2, µ∗(2) = a1, V ∗(1) ≈ 7.33 and V ∗(2) ≈ 7.67.
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