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(2, 3)

←−

0.25 (2, 3)
←−

0.25 (2,3)
−→

0.25 (3, 3)
−→

0.25 (3, 3)

0.50 ↙ ↓0.25 ↓0.50 ↓0.25 ↘0.50

(2, 2) (3, 3) (2, 2) (2, 3) (3, 2)

0.25 ↙ ↓0.50 ↘0.25

(1, 2) (2, 1) (3, 2)

-+!' .! / �0 $#//�&($! %&)1�1(2("(!$ 3)& ('4(5(4#�2 $"�"!$ ,
P (1, 2) = 0.50× 0.25 = 0.125
P (2, 1) = 0.50× 0.50 = 0.25
P (2, 2) = 0.25× 0.50 = 0.125
P (2, 3) = 0.25× 0.25 + 0.25× 0.25 = 0.125
P (3, 2) = 0.50× 0.25 + 0.25× 0.50 = 0.25
P (3, 3) = 0.25× 0.25 + 0.25× 0.25 = 0.125
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u12 = −0.25 + 0.5u12 (1)
u23 = −0.25 + 0.5a + 0.25u23 (2)
u22 = −0.25 + 0.5u21 + 0.25u12 − 0.25 = 0 (3)
u21 = −0.25 + a + 0.25u21 (4)
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=⇒ 0.5u12 = −0.25 =⇒ u12 = −0.5
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�=�
=⇒ 0.5u21 = 0.5− 0.25u12 = 0.625 =⇒ u21 = 0.625

0.5
= 1.25
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=⇒ a = 0.75u21 + 0.25 = 1.1875�?�
=⇒ 0.75u23 = 0.5a− 0.25 =⇒ u23 = 0.5a−0.25

0.75
≈ 0.4583
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u12 = −0.5 @ u21 = 1.25 @ u23 ≈ 0.4583 @ a = 1.1875 A � 2a = 2.375
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u12 = −0.25 + 0.50u12 + 0.25u12 + 0.25u12

=⇒ u12 = −0.25 + u12

=⇒ 0 = −0.25
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S = {(1, 1), (2, 1), (3, 1), (2, 2), (3, 2)}
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A = {←, ↑,→, ↓}
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Ui+1(s) = R(s) + maxa
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s a EUs(a)
(2, 2) ← 1 · (−0.2) = −0.2

↑ 0.9 · (−0.2) + 0.1 · 1 = −0.08
→ 0.8 · 1 + 0.2 · (−0.2) = 0.76 ×
↓ 0.9 · (−0.2) + 0.1 · 1 = −0.08

(2, 1) ← 1 · (−0.2) = −0.2 ×
↑ 0.9 · (−0.2) + 0.1 · (−1) = −0.28
→ 0.8 · (−1) + 0.2 · (−0.2) = −0.84
↓ 0.9 · (−0.2) + 0.1 · (−1) = −0.28

(1, 1) ← 1 · (−0.2) = −0.2
↑ 1 · (−0.2) = −0.2
→ 1 · (−0.2) = −0.2
↓ 1 · (−0.2) = −0.2
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U1(2, 2) = −0.2 + 0.76 = 0.56

U1(2, 1) = −0.2− 0.2 = −0.4

U1(1, 1) = −0.2− 0.2 = −0.4
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s a EUs(a)

(2, 2) ← 0.9 · 0.56 + 0.1 · (−0.4) = 0.464
↑ 0.9 · 0.56 + 0.1 · 1 = 0.604
→ 0.8 · 1 + 0.1 · 0.56 + 0.1 · (−0.4) = 0.816 ×
↓ 0.8 · (−0.4) + 0.1 · 0.56 + 0.1 · 1 = −0.164

(2, 1) ← 0.9 · (−0.4) + 0.1 · 0.56 = −0.304
↑ 0.8 · 0.56 + 0.1 · (−1) + 0.1 · (−0.4) = 0.308 ×
→ 0.8 · (−1) + 0.1 · (−0.4) + 0.1 · 0.56 = −0.784
↓ 0.9 · (−0.4) + 0.1 · (−1) = −0.46

(1, 1) ← 1 · (−0.4) = −0.4
↑ 1 · (−0.4) = −0.4
→ 1 · (−0.4) = −0.4
↓ 1 · (−0.4) = −0.4
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U2(2, 2) = −0.2 + 0.816 = 0.616

U2(2, 1) = −0.2 + 0.308 = 0.108

U2(1, 1) = −0.2− 0.4 = −0.6
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u11 = 0.2u11 + 0.8u21 − 0.2

u21 = 0.8u11 + 0.1u21 + 0.1u22 − 0.2

u22 = 0.9u22 + 0.1 · 1− 0.2



-+! $)2#"()' 3)& "+($ $!" )3 !8#�"()'$ ($ ,

u11 = −5.25

u21 = −5

u22 = −1

;). .! :)/%#"! "+! !9%!:"!4 #"(2("(!$ 3)& 4(�!&!'" �:"()'$ ,
�"�"!

s a EUs(a)
(2, 2) ← 0.9 · (−1) + 0.1 · (−5) = −1.4

↑ 0.9 · (−1) + 0.1 · 1 = −0.8
→ 0.8 · 1 + 0.1 · (−1) + 0.1 · (−5) = 0.2 ×
↓ 0.8 · (−5) + 0.1 · (−1) + 0.1 · 1 = −4

(2, 1) ← 0.8 · (−5.25) + 0.1 · (−5) + 0.1 · (−1) = −4.8
↑ 0.8 · (−1) + 0.1 · (−1) + 0.1 · (−5.25) = −1.425
→ 0.8 · (−1) + 0.1 · (−5) + 0.1 · (−1) = −1.4 ×
↓ 0.8 · (−5) + 0.1 · (−1) + 0.1 · (−5.25) = −4.625

(1, 1) ← 1 · (−5.25) = −5.25
↑ 0.9 · (−5.25) + 0.1 · (−5) = −5.225
→ 0.8 · (−5) + 0.2 · (−5.25) = −5.05 ×
↓ 0.9 · (−5.25) + 0.1 · (−5) = −5.225
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