Value/Policy iteration
J. Kostliva, Z. Straka, P. Svarny
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START

Mdme:
» Stavy: S, Akce: A

-10

30

-10

20

» P¥echodovy model: T(s,a,s’) = P(s'|s, a) pst, Ze ze stavu s p¥i zvolen{ akce a skon&im ve

stavu s’

» Reward: r(s), okamzitd odmé&na, immediate reward

» Hodnota/Value stavu: V(s), otekavany soucet rewards pfi vykondni optimalnich akci

» Policy: 7, strategie chovani robota/agenta

23



Priklad

-40 | 30 | -50
-40 | A | -50
-40 | B | -50

» kosti¢kovy svét, &isla oznaluji odmény

» Cervené stavy: termindlni

» akce: {+,—,T,)}

» okamZitd odmeéna r(A) = r(B) = -1

» prechodovy model: dle obrazku

0.0

02 ﬁ 0.2

» koeficient zapominani/discount factor: v = 0.9



Priklad

~40 30 50
40 | r(A)=—1| -50
40 | r(B)=—1| -50

0.0

02 @ 0.2

> akce: {+,—=, 1,4}
» v=0.9
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Priklad

-40 30 -50
-40 | r(A)=—-1| -50
-40 | r(B)=-1] -50

Ukol:

0.0

02 @ 0.2

nalézt optimalni policy a hodnoty stavi A, B

> akce: {+,—=, 1,4}
» v=0.9

23



Priklad

-40 30 -50 0.6

> akce: {+,—=, 1,4}
-40 | r(A)=-11] -50 02 0.2 . 09
40 | r(By=—1| -50 =

Ukol: nalézt optimalni policy a hodnoty stavil A, B
A: m(A)=1,7m(B) =«
B: m(A) = =, 7(B) = +
C: 7(A)=«,n(B)=1
D: 7(A)



Priklad

~40 30 -50
40 | r(A)=—1| 50
40 | r(B)=-1] 50

Jak na to?

0.0

02 @ 0.2

> v=0.9
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Priklad

30 -50 0.6

02 @ 0.2

2o P(s'ls, a)lr(s; a,s") + V()]

a aZsf p(s'ls, a)[r(s; a,s") + 7 V(s')]

240
40 | r(A)=-1| -50
-40 | r(B)=-1| -50

Jak na to?

1. Spotitat hodnotu/value stavu V(s):

A V(s) =
B V() = S0 1 V()
C: V(s) = max
D: V(s)=> J[r(s,a,s")+~r(s')]

> v=0.9

23



Priklad

-40 30 -50 0.6
40 | r(A)=-1| -50 0.2 0.2
-40 | r(B)=-1| -50

Jak na to?

1. Spotitat hodnotu/value stavu V(s):

90w >

V(s) = maxsy . p(s'ls,a)[r(s,a,s") +yV(s')]

> v=0.9

23



Priklad

-40 30 -50 0.6

u > akce: {+,—=, 1,4}
-40 | r(A)=-11] -50 0.2 0.2 =00
40 | r(B)=-1| -50 7T=0

Jak na to?
1. Spotitat hodnotu/value stavu V/(s) = max, > . p(s'ls, a)[r(s, a,s’) + v V(s')]
2. Urtit nejlepsi strategii 7(s):

A: m(s) =argmax, > . [r(s,a,s") +yr(s)]

B: m(s) = 20 V()

C: m(s) = maxy 3oy p(s'ls; a)[r(s; a,s") + v V()]

D: w(s) = argmax, Y. p(s’|s, a)[r(s,a,s") +vV(s)]



Priklad

-40 30 -50 0.6

: > akce: {+,—=, 1,4}
-40 | r(A)=-11] -50 0.2 0.2 =00
40 | r(B)=-1| -50 7T=0

Jak na to?
1. Spotitat hodnotu/value stavu V(s) = max, Y. p(s'[s, a)[r(s,a,s") +yV(s')]
2. Urtit nejlepsi strategii 7(s):
A:
B.

C
D: w(s) = argmax, Y. p(s’|s, a)[r(s,a,s") +vV(s)]



Priklad

-40 30 -50

-40 | r(A)=-11] -50

40 | r(B)=-1| -50
Jak na to?

1. Spotitat hodnotu/value stavu V(s) = max, Y. p(s'[s, a)[r(s,a,s") +yV(s')]

0.0

02 E 0.2

> akce: {+,—=, 1,1/}
> v=0.9

2. Urtit nejlepsi strategii 7(s) = argmax, > . p(s'|s,a)[r(s, a,s’) +~vV(s')] = argmax, V(s)

23



Priklad

-40 30 -50 0.6

= > akce: {+,—=, 1,1}
-40 | r(A)=-11] -50 02 0.2 . =009
40 | r(B)=-11 -50 7=

Jak na to?
1. Spotitat hodnotu/value stavu V(s) = max, Y. p(s'[s, a)[r(s,a,s") +yV(s')]
2. Urtit nejlepsi strategii 7(s) = argmax, > . p(s'|s,a)[r(s, a,s’) +~vV(s')] = argmax, V(s)

Mame dvé& metody:
» Value iteration

» Policy iteration



Rizné varianty odmén
-40 30 -50 0.6

w > akce: {+,—=, 1,1}
-40 | r(A)=-11] -50 02 0. P,
40 | r(B)=—1| -50 =

Jak na to?
1. Spotitat hodnotu/value stavu V/(s) = max, > . p(s'ls, a)[r(s, a,s’) +~yV(s')]

2. Urtit nejlepsi strategii 7(s) = argmax, > . p(s'|s,a)[r(s, a,s’) +~yV(s')] = argmax, V(s)

Co kdyZ mame jinou variantu MDP? Mg&jme r(s) misto r(s, a,s’). Pak se
V(s) = maxa Y o p(s'|s,a)[r(s,a,s’) +vV(s")] zm&ni na:

A: V(s)=> oIV(s') +~r(s)]

B: V(s)=r(s )+fy max Zs, p(s'|s,a)V(s)
C: V(s) =2 p(s '!5 3)[f( )+ V()]

D: V(s) = max Zs’ YV (s) +r(s))

23



Rizné varianty odmén
-40 30 -50 0.6

w > akce: {+,—=, 1,1}
-40 | r(A)=-11] -50 02 0. P,
40 | r(B)=—1| -50 =

Jak na to?
1. Spotitat hodnotu/value stavu V/(s) = max, > . p(s'ls, a)[r(s, a,s’) +~yV(s')]
2. Urtit nejlepsi strategii 7(s) = argmax, > . p(s'|s,a)[r(s, a,s’) +~yV(s')] = argmax, V(s)

Co kdyZ mame jinou variantu MDP? Mg&jme r(s) misto r(s, a,s’). Pak se
V(s) = maxa Y o p(s'|s,a)[r(s,a,s’) +vV(s")] zm&ni na:

V(s) = rls) + max 2o p(s'ls, ) V(')

o0 »B»
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P¥iklad - Value lteration

-40 30 -50 0.6

kce:
40 | r(A)y=—1| 50 02 0.2 e ie0{9<—,—>,T, o
40 | r(B)=—-1| -50 =

Pouzit Bellman update Viy1(s) < r(s) + v mj\(x) oo p(s|s, a) Vi(s)
acA(s

Iterovat dokud se hodnoty V/(s) méni, o vice nez dané ¢

11/23



P¥iklad - Value lteration

-40 30 -50 0.6 > akce:{e—,—%,T,i}

-40 | r(A)=-1| -50 02 0.2 » v=09
-40 | r(By=—1| -50 > Via(s) ¢ r(s)+y max 3., p(s'ls, a) Vi(s")
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P¥iklad - Value lteration

-40 30 -50 0.6 > akce:{e—,—%,T,i}

-40 | r(A)=-1| -50 02 0.2 » v=09
-40 | r(By=—1| -50 > Via(s) ¢ r(s)+y max 3., p(s'ls, a) Vi(s")
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P¥iklad - Value lteration

-40 30 -50 0.6 > akce: {(—,—>,T, i}

-40 | r(A)=-1| -50 02 0.2 » y=09
-40 | r(By=—1| -50 > Via(s) ¢ r(s)+y max 3., p(s'ls, a) Vi(s")

12 /23



P¥iklad - Value lteration

-40 30 50 0.6 > akce: {<,—=, 1,1}

-40 | r(A)=-1| -50 02 0.2 » y=09
-40 | r(By=—1| -50 > Via(s) ¢ r(s)+y max 3., p(s'ls, a) Vi(s")

(=) 0.6-(~50)+02-30+02-0=—24
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P¥iklad - Value lteration

-40 30 50 0.6 > akce: {<,—=, 1,1}

-40 | r(A)=-1| -50 02 0.2 » y=09
-40 | r(By=—1| -50 > Via(s) ¢ r(s)+y max 3., p(s'ls, a) Vi(s")

(=) 0.6-(=50)+0.2-30+02-0=—24
(+) 0.6-(—40)+0.2-30+02-0=—18

12 /23



P¥iklad - Value lteration

-40 30 50 0.6 > akce: {<,—=, 1,1}

-40 | r(A)=-1| -50 02 0.2 » y=09
-40 | r(By=—1| -50 > Via(s) ¢ r(s)+y max 3., p(s'ls, a) Vi(s")

(=) 0.6-(~50)+0.2-30+0.2-0=—24
L 3 (<) 0.6-(—40)+0.2-30+0.2-0=—18
t=1: V(A)=-1409-maxq "' (6.30402-(—40)+02-(~50) =0
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P¥iklad - Value lteration

-40 30 -50 0.6 > akce: {(—,—>,T, i}

-40 | r(A)=-1| -50 02 0.2 » y=09
-40 | r(By=—1| -50 > Via(s) ¢ r(s)+y max 3., p(s'ls, a) Vi(s")

(=) 0.6-(~50)+02-30+02-0=—24
0.6-(—40)+0.2-30+02-0=—18

(1) 0.6-30+0.2-(—40)+0.2-(~50) =0
(1) 0.6-0+0.2-(-50)+0.2-(—40) = —18
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P¥iklad - Value lteration

-40 30 -50 0.6 > akce: {(—,—>,T, i}

-40 | r(A)=-1| -50 02 0.2 » y=09
-40 | r(By=—1| -50 > Via(s) ¢ r(s)+y max 3., p(s'ls, a) Vi(s")

(=) 0.6-(~50)+02-30+02-0=—24
(+) 0.6-(—40)+02-30+02-0=—18

(1) 0.6-30+0.2-(—40)+0.2-(~50) =0
(1) 0.6-0+0.2-(-50)+0.2-(—40) = —18

=-1 (1)

12 /23



P¥iklad - Value lteration

-40 30 50 0.6 > akce: {<,—=, 1,1}

-40 | r(A)=-1| -50 02 - 0.2 » y=09
-40 | r(By=—1| -50 > Via(s) ¢ r(s)+y max 3., p(s'ls, a) Vi(s")

t=0: V(A)=0,V(B)=0

(=) 0.6-(~50)+0.2-30+0.2-0=—24
L 3 («) 0.6-(—40)+0.2-30+02-0=—18 o

t=1: V(A)=-1409-maxq "' (6.3010.2.(—40)+02-(—50) = 0 =-1M
(1) 0.6-0+0.2-(—50)+0.2-(—40) = —18

(=) 0.6-(—50)+0.2-0+0.2-0=—30

3 (+) 0.6-(—40)+02-0+02-0=—24
V(B) = —14+09-maxq T4y 06.040.2-(—40)+02-(=50) = 18 ( — +2 (/W)

(1) 06-0+0.2-(—50)+0.2-(—40) = —18
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P¥iklad - Value lteration
~40 30 -50 0.6 > akce: {«,—=, 1,1}

40 | r(A)=-1] -50 | p2 0.2 " 7709
40 | r(B)=-1] -50 > Via(s) ¢ r(s)+y max 32, p(s'ls, 2) Vi(s)

13/23



P¥iklad - Value lteration
_40 30 -50 0.6 > akce: {(—,—),T, \L}

40 | r(A)=-1] -50 | p2 0.2 " 7709
20 | 1B)= 1] 50 > Via(s) ¢ r(s) 47 max 5, p(ss, ) Ve(s)

(=) 0.6-(=50)+0.2-30+0.2-(—17.2) = —27.44

(<) 0.6-(—40)+0.2-30+0.2-(—17.2) = —21.44 _
0.6-30+0.2- (—40) +0.2- (—50) = 0

0.6 (—17.2) + 0.2 - (—50) + 0.2 - (—40) = —28.32

1

t=2: V(A)=-1+0.9 max

~— —

T
1

S~~~
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Priklad

- Value lteration

-40 30 -50
-40 | r(A)=-1| -50
-40 | r(B)y=-1| -50

t=2:

V(A) = -1+ 0.9 max {

V(B) = -1+ 0.9 - max {

0.6

02 pz " =09
> Viia(s) < r(5)+varg§(>s<) > p(s'ls, a) Vi(s)

(=)
(<)
(r

()

—

(
(

(=)
(<)

i)
)

0.6-
0.6-
0.6-
0.6-
0.6-
0.6-
0.6-
0.6-

(=50) +0.2-30 + 0.2 - (—17.2) = —27.44
(—40) +0.2-30 + 0.2 - (—17.2) = —21.44

30
(-

(,
(_
(_
(,

+0.2-(—40) +0.2- (—50) = 0 } =-1
17.2) 4 0.2 - (=50) 4 0.2 - (—40) — —28.32

50) +0.2- (~1) +0.2- (~17.2) = —33.64

40) +0.2- (~1) +0.2- (—17.2) = —27.64

1) 40.2- (—40) + 0.2 - (~50) = —18.6

17.2) + 0.2 - (~50) + 0.2 - (—40) = —28.32

= —17.74 (1)
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P¥iklad - Value lteration

-40 30 -50 0.6 > akee: {+, =, 1,1}
40 | rA)=-1] -50 | g2 0.2 " 7709
40 | n(B)=—1] 50 > Vi(s) < r(s)+7 max 3, p(ss )Vi(s)
(=) 0.6-(=50)+0.2-30+0.2(—17.2) = —27.44
. (<) 0.6-(—40)+0.2-30+0.2-(—17.2) = —21.44 B
£=2: V(A)=-1409-maxq "y (6,304 02-(—40)+02-(~50) =0 } -1
(1) 0.6-(~17.2) + 0.2 (—50) + 0.2 - (—40) = —28.32
(=) 0.6-(—=50)+02-(~1)+0.2-(—17.2) = —33.64
(<) 06-(—40)+02-(-1)+0.2-(-17.2) = —27.64 | _
V(B) = —1+0.9- max { (1) 0.6-(—1)+0.2- (—40) +0.2 - (—50) = —18.6 } = 1A (M)
(1) 0.6-(=17.2) + 0.2 (~50) + 0.2 - (~40) = —28.32
(=) 0.6-(—50)+0.2-30+0.2- (—17.74) = —27.548
_ 3 (+) 0.6-(—40)+0.2-30+0.2-(—17.74) = —21.548 B
t=3: V(A= 1+0'9'max{ (1) 0.6-30+0.2-(—40) +0.2-(~50) =0 } -1
(1) 0.6 (—17.74) + 0.2 - (—50) + 0.2 - (—40) = —28.64
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Priklad

- Value lteration

-40 30 -50 Uﬁ > akce: {(—,—),T, \L}
40 | rA)=-1] -50 | g2 0.2 " 7709
40 | n(B)=—1] 50 > Vi(s) < r(s)+7 max 3, p(ss )Vi(s)
(=) 0.6-(=50)+0.2-30+0.2(—17.2) = —27.44
(<) 0.6-(—40)+0.2-30+0.2-(—17.2) = —21.44 B
t=2: V(A)=-1409 max (T) 0.6-30+0.2- (—40) + 0.2 (~50) = 0 }1 (1)
(1) 0.6-(~17.2) + 0.2 (—50) + 0.2 - (—40) = —28.32
(=) 0.6-(—=50)+02-(~1)+0.2-(—17.2) = —33.64
0.6-(—40)+0.2-(=1)+02-(-17.2) = —27.64 | _
V(B) = —1+0.9- max { ((?)) 0.6-(—1)+0.2-(—40) + 0.2 (=50) = —18.6 } = 1A (M)
(1) 0.6-(=17.2) + 0.2 (~50) + 0.2 - (~40) = —28.32
(=) 0.6-(—50)+0.2-30+0.2- (—17.74) = —27.548
(+) 0.6-(—40)+0.2-30+0.2-(—17.74) = —21.548
t=3: V(A= 1+0'9'max{ (1) 0.6-30+0.2-(—40) +0.2-(~50) =0 } -1
(1) 0.6 (—17.74) + 0.2 - (—50) + 0.2 - (—40) = —28.64
(=) 0.6-(=50)+0.2- (—1)+ 0.2 (—17.74) = —33.748
(«) 0.6-(—40)+02-(~1)+0.2 (-17.74) = —27.748 | _
V(B) = —140.9- max { (?) 0.6-(~1)+0.2-(—40) + 0.2 (~50) = —18.6 } = -17.74 (1)
() 0.6-(—17.74)+0.2-(=50)+0.2-(—40) = —28.64 13/23



Pt¥iklad - Policy Iteration

-40 30 -50 0.6 > akce:{é—,—»,T,i}

-40 | r(A)=-1| -50 032 0.2 » v=09
-40 | r(B)=-1| -50 > Via(s) = r(s)+y max 3., p(s'ls, a) Vi(s")
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Pt¥iklad - Policy lteration

-40 30 -50 0.6 > akce: {(—,—>,T, i}

-40 | r(A)=-1| -50 032 0.2 » v=09
-40 | r(B)=-1| -50 > Via(s) = r(s)+y max 3., p(s'ls, a) Vi(s")

Policy iteration - 1 iterace:
A: 1 krok
B: 2 kroky
C: 3 kroky
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Pt¥iklad - Policy lteration

-40 30 -50 0.6 > akce: {(—,—>,T, i}

-40 | r(A)=-1| -50 032 0.2 » v=09
-40 | r(B)=-1| -50 > Via(s) = r(s)+y max 3., p(s'ls, a) Vi(s")

Policy iteration - 1 iterace:
A:

B: 2 kroky

C:

15/23



Pt¥iklad - Policy lteration

~40 30 50 0.6 > akce: {«—,—, 1,1}

-40 | r(A)=-1| -50 032 0.2 » y=09
-40 | r(B)=—-1| -50 > Via(s) = rs)+y max 3., p(s'ls, a) Vi(s")

Policy iteration - 1 iterace: 2 kroky

16/23



Pt¥iklad - Policy lteration

~40 30 50 0.6 > akce: {«—,—, 1,1}

-40 | r(A)=-1| -50 032 0.2 » y=09
-40 | r(B)=—-1| -50 > Via(s) = rs)+y max 3., p(s'ls, a) Vi(s")

Policy iteration - 1 iterace: 2 kroky
1. Policy Evaluation:
A: Potitam policy
B: Po¢itdm hodnoty stavil
C: Potitdm oboji

16/23



Pt¥iklad - Policy lteration

-40 30 -50 0.6 > akee: {<, =, 1,1}
-40 | r(A)=-11| -50 02 0.2 » v=09
40 | r(By=-1] -50 > Via(s) = r(s)+y max 32, p(s'ls, a) Vi(s)

Policy iteration - 1 iterace: 2 kroky
1. Policy Evaluation:
A:
B: Po¢itam hodnoty stavii
C:
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Pt¥iklad - Policy lteration

-40 30 -50 0.6 > akee: {<, =, 1,1}
-40 | r(A)=-1| -50 02 0.2 » v=09
40 | r(B)=-1| -50 > Via(s) ¢ r(s)+y max 32, p(s'ls, a) Vi(s")

Policy iteration - 2 kroky:

1. Policy evaluation:

> Viia(s) < 22y p(s'|s, mi(s))[r(s, mi(s), s') + v V' (s')]
> itera¢né nebo analyticky
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Pt¥iklad - Policy lteration

-40 30 -50 0.6 > akee: {<, =, 1,1}
-40 | r(A)=-1| -50 02 0.2 » v=09
40 | r(B)=-1| -50 > Via(s) ¢ r(s)+y max 32, p(s'ls, a) Vi(s")

Policy iteration - 2 kroky:

1. Policy evaluation:
> Viia(s) < 22y p(s'|s, mi(s))[r(s, mi(s), s') + v V' (s')]
> itera¢né nebo analyticky
2. Policy refinement:
A: Potitam policy
B: Poditam hodnoty stavil
C: Potitdm oboji
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Pt¥iklad - Policy lteration

-40 30 -50 0.6 > akee: {<, =, 1,1}
-40 | r(A)=-1| -50 02 0.2 » v=09
40 | r(B)=-1| -50 > Via(s) ¢ r(s)+y max 32, p(s'ls, a) Vi(s")

Policy iteration - 2 kroky:

1. Policy evaluation:
> Viia(s) < 22y p(s'|s, mi(s))[r(s, mi(s), s') + v V' (s')]
> itera¢né nebo analyticky

2. Policy refinement:

A: Potitam policy

B:

C:
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Pt¥iklad - Policy lteration

-40 30 -50 0.6 > akce: {(—,—>,T, i}
-40 | r(A)=-1| -50 02 0.2 » v=09
40 | r(By=-1| -50 > Vira(s) ¢ r(s)+y max 32, p(s'ls, 2) Vi(s)

Policy iteration - 2 kroky:

1. Policy evaluation:

> Viia(s) < 2o p(s'ls, mi(s))[r(s, mi(s), s") + v V' ()]
> iterané& nebo analyticky

2. Policy refinement:
7T;_|_1(5) = arg max, Zs’ p(S"S, a)[r(s, a, Sl) + FYVIZT,‘(SI)]
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Pt¥iklad - Policy Iteration

-40 30 -50 0.6 > akce: {(—,—>,T, \L}
-40 | r(A)=-1| -50 02 0.2 » y=09
-40 [ r(B)=-1] -50 > Via(s) = rs)+y max 3. p(s'ls, 2) Vi(s)

t=0: 7(A)=—,7(B) =+«
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Pt¥iklad - Policy lteration

-40 30 -50 0.6 > akee: {+, =, 1,1}
-40 | r(A)=-1| -50 02 0.2 » y=09
-40 [ r(B)=-1] -50 > Via(s) = rs)+y max 3. p(s'ls, 2) Vi(s)

t=0: 7(A)=—,7(B) =+«
t=1: PE: V(A) = —1+0.9-{0.6 (=50)+0.2-30+0.2 V(B)}
V(B) = —1+09-{0.6-(—40)+0.2-V(A)+0.2-V(B)}
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Pt¥iklad - Policy lteration

~40 30 -50 0.6 > akee: {<, =, 1,4}
-40 | r(A)=-1| -50 02 0.2 » y=09
40 | r(B)=—1| -50 > Via(s) = r(s)+y max 3., p(s'ls, a) Vi(s")

~1+0.9-{0.6-(—~50) +0.2-30+0.2- V(B)}

H
T
m
=
=
oy
1

V(B) ~1+0.9-{0.6-(—40) +0.2- V(A) +0.2- V(B)}
V(A) = -226+0.18 V(B)
V(B) = —140.9-{-24+02(—22.6+0.18- V(B))+0.2-V(B)} =
= —26.668 +0.2124 - V(B)
—26.668
V(B) = 576 — 3386
V(A) = —28.69
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Pt¥iklad - Policy lteration

30 -50

-40 | r(A)=-11| -50

-40 | r(B)=-1| -50

t=0: =(A)
1 PE :
PR :

0.6 > akce: {+,—=, 1,4}

02 02 =09
> Viia(s) < r(s)+v 3212(2() > p(s']s, @) Vi(s)

=—,m(B) =«
V(A) = —140.9-{0.6-(—50)+0.2-30+0.2-V(B)}
V(B) = —1+409-{0.6-(—40)+0.2-V(A)+0.2-V(B)}
V(A) = -—226+0.18-V(B)
V(B) = —1+409-{-24+02(-22.6+0.18 V(B))+0.2-V(B)} =
= —26.668 + 0.2124 - V(B)
V(B) - 5 - 33
V(A) = —28.69
(=) —1+40.9{0.6-(—50)+0.2-(30) + 0.2 - (—33.86)} = —28.69
A (+) —1+0.9{0.6-(—40)+0.2-(30) + 0.2 (—33.86)} = —23.29
m(A) =argmax, § Ty 11 0.0{0.6- (30) 4 0.2 (—40) 0.2 (~50)} = —1 =M
(1) —140.9{0.6-(—33.86)+ 0.2 (—50) + 0.2 - (—40)} = —35.48
(=) —1+40.9{0.6-(—50)+ 0.2 (—28.69) + 0.2 - (—33.86)} = —39.26
B)— (+) —1+0.9{0.6-(—40)+0.2-(—28.69) + 0.2 (—33.86)} = —33.86 | _
m(B) =argmax; ¢ 4y _1100{0.6-(—28.60) + 0.2 - (—40) + 0.2 - (—50)} = —32.69 =M
(- ~50) (-

<)

—1+40.9{0.6 - (—33.86) + 0.2 - ( +0.2-(—40)} = —35.48
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Pt¥iklad - Policy lteration

-40 30 -50 0.6 > akee: {<, =, 1,1}
-40 | r(A)=-1| -50 02 0.2 » y=09
-40 | r(B)=-1| -50 > Via(s) = r(s)+y max 3., p(s'ls, a) Vi(s")
t=2: PE: V(A) = —1+0.9-{0.6-(30)+0.2-(—50)+0.2-(—40)}
V(B) = —1+09-{0.6-V(A)+0.2-(—50)+0.2-(—40)}
V(A) = -1
V(B) = -1+409-{-06—18}=—17.74
(=) —140.9{0.6(—50) +0.2- (30) + 0.2 - (—17.74)} = —25.79
—1+0.9{0.6-(—40) +0.2- (30) + 0.2 (—17.74)} = —20.39 | _
PR m(A) = argmax, ((?)) 14 0.9§0.6 . Eso) i 0.2 (—40) +0.2- (=50)} = —1 =
(1) —1+0.9{0.6 (—17.74) + 0.2 - (—50) + 0.2 - (—40)} = —26.78
(=) —1409{0.6-(—50)+0.2-(—1)+ 0.2 (—17.74)} = —31.37
(B) = () —1+09{06(~40)+02: (-1)+02 (-17.74)} = -25.07 | _ )
TE) = a8Maa (1) —1+40.9{0.6-(—1)+ 0.2 (—40) + 0.2 - (—50)} = —17.74 =
(_

<)

—140.9{0.6 - (—17.74) + 0.2 - (—50) + 0.2 - (—40)} = —26.78
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P¥iklad - Srovnani Value/Policy lteration

-40 30 -50 0.6 > akce: {(—,—>,T, i}

-40 | r(A)=-1| -50 032 0.2 » v=09
-40 | r(B)=-1| -50 > Via(s) = r(s)+y max 3., p(s'ls, a) Vi(s")

Vyslednd policy:
A: MiZe byt jina
B: Musi byt shodna
C: Neméla by byt jind
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