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Policy : 422 uniform random policy

n(n|-) = m(el) =mn(s|-) =m(w|) =025

1) E= state?| 2SS /29l & 022 =7|3lotC}

U} for the
Random Policy

0.010.0] 0.0/ 0.0
0.0 0.0{0.0] 0.0
0.0 0.0{ 0.0 0.0
0.0 0.0 0.0] 0.0

2) 70 state 4f YOOIE

State1 O|A HXYC| V,2 one-step™ 0|5 7ts8t 2= next state2| value

function@ 2 C}Z iteration2| V; 2 T56t0 update PHCL.

U} for the
Random Policy

0.0§0.0§ 0.0 0.0
0.0 0.0 0.0f 0.0
0.0 0.0 0.0 0.0
0.0/ 0.0] 0.0{ 0.0

State1

Up : V1(s)=0.25%(—1+0)
Down : Vi(s) =025 (—1+0)
Left : Vi(s) =025% (—=14+0)
Right : V;(s) =0.25* (=1+0)

> Vi(s) =4%025%(—-1)=-1



of WHE BF AMSIH 1R iteration 21} update El value function OF2{2f

0.0§-1.0 -l.L{I-l.O
-1.0{-1.0{-1.0|-1.0

k=1

-1.0{-1.0{-1.0|-1.0

-1.0{-1.0{-1.0] 0.0

CtS iteration S8l state?, state32| V,(s) &S 22t FIH,
State2

Up s Vo(s) =025 (=14 (—1))

Down : V,(s) =0.25% (—1+4+(-1))

Left c Vo(s) = 0.25 % (—1+0)

Right : V,(s) =0.25% (=1 + (—1))

> Vo(s) =3%025*(=2)+0.25%(—1) =—-1.75

State3
Up  : Va(s) = 0.25* (=1 + (—1))
Down : V,(s) = 0.25 % (=1 + (=1))
Left  : Vy(s) = 0.25 (-1 + (—1))
Right : V,(s) = 025 % (=1 + (=1))

> Vo(s)=4%025%(-2)= -2



240] LIQA E=ICt O|Z 7HE stateDICt update SFH 2RHAY iteration CHS I ZHOtHE
Ct,

0.0(-1.7(-2.0{-2.0

-2.0{-2.0{-2.0]-1.7
-2.01-2.0(-1.7]1 0.0

T MK 22 22 YO iteration Sl evaluation AME 2= + U2, Y

= policydl| CHSE value function® T+5t= 10| policy evaluation

0]-2.4]-2.9(-3.0
=3 -2.4|-2.9(-3.0/-2.9
-2.9]-3.0{-2.9(-24
-3.0]-2.9(-2.4{ 0.0

0.0|-6.1]-8.4|-9.0
=10 -6.1|-7.7|-8.4|-8.4
-8.4|-8.4[-7.7]-6.1
9.0[-8.4/-6.1] 0.0

0.0]-14.]-20.[-22.
-14.]-18.]-20./-20.
-20.1-20.|-18.|-14.
-22.1-20.(-14.] 0.0

p
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Policy Improvement

XY Policy=
function &2 £ 0| Policye| 2IHE THEHSED PolicyE update SljOF=
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Policy m0l CH$t Policy evaluation value= Of2flQt Z20,

V() = E[Rpy1 +YReiz + - |St = 5]

O| £ Greedy policy improvement (value?t =2 stateE O|&, max ¢t MEH)SHH,
' = greedy(vy)

n'(s) = argmax qp(s,a)

One step P2 AHXIH EE stateE improvedstH Ofzfet &2 Ao=2 Fojgt = ¢

Ct.

Qr(s,'(8)) = max qu(s,0) 2 qu(s,7(s)) = vz (s)

Grid-world|A{ greedy policy improvementE OF2it Z0| Policy evaluation 212

2 (statel, state5) value function 2f0f H-&3|H, ofzf Alup ZtCt

0.0]-14.]1-20.]-22.
-141-18.1-20.[-20.
-20.1-20.(-18.{-14.
-22.1-20.(-14.1 0.0

State1

Up D qx(1,0) = -1+ (-14)
Down : q,(1,1) = -1+ (-18)
Left D q(1,2) =-1+4(0)
Right : ¢.(1,3) = =14 (=20)

> maxq;(1,a) = q;(1,left)



State5

Up 0 q:(50)= -1+ (-14)
Down : g,(5,1) = -1+ (—-20)
Left  : g.(52) =-1+(-14)
Right : q.(53) = -1+ (-20)

> maxqy(5,a) = q,(5up) or q,(5,left)

Sate H2 Fg 4= QU action  greedy policy improvement

policy= Ofzfet Z L}

0.0]-14.]-20.|-22. — - |+
k= -14.]-18.-20.]-20. P “ |
—00D . - t t_'
20.]-20.|-18.]-14. e
22.|-20.|-14.| 0.0 Lol =a] o

Grid-world= B8t AFO|=7} X2 2H0|7| WHE0| Policy evaluationZ} Policy
X2 =2 HESI0L optimal a2 HE = UCL n' ="  SHX|CH
7 s o

S|
2EHQl FR0= o ULE Y| Sl O &

i

improvement

Policy iteration0| ZR%

Value Iteration

Bellman Optimality Equation2 O|&3t0 X -&. Value iteration 2 state
O|M actiong F& =HES &°t0 summationdst= WS AME5St= CH

M max #f= FT.

i
ofm
St
rx
L
rm
O

©

=,
3

QL



Theorem (Principle of Optimality)

A policy m(a|s) achieves the optimal value from state s,

vz(s) = vi(s), if and only if

m For any state s’ reachable from s

m 7 achieves the optimal value from state s’, v,(s’) = v,.(s’)

v,(s) « maxR% + Z Pliv.(s")

s'es

Value iteratione grid-world0ll M-&ds}H Ct3 ot ZC

b

0 0 -1 -1 1 1 1 -2 2 | 2

0 0 -1 -1 1 1 2 | -2 2 | 2

0 0 -1 -1 1 1 2 | -2 2 | 2

Problem V1 V2 Va

- -1 -2 -3 . -2 . -1 2 3 - -1 -2 -3
1 2 | 3 3 1 2 | 3 -1 2 3 | -4 1 -2 3 | -4
2 3 | -3 3 2 | 3 | -4 -2 3 4 5 2 | -3 4 | 5
3 3| -3 3 3| 4 | -4 -3 4 5 5 3 | -4 5 | -6
State1

Down Vi(s)= —-1+4+0

Left Vi(s)= =140




Right Vi(s)= —1+0

=~ Vi(s)= maxV;(s) =-1

State1

Up Vo(s)= —1+(=1)
Down  Vy(s)= —1+(-1)
Left Vo(s)= —1+ (0)
Right V()= —1+(=1)

= Vo (s)= maxV,(s) =-1

State2

Up V,(s)= -1+ (-1)
Down  V,(s)= —1+ (1)
Left Vy(s)= —1+ (-1)
Right VW (s)= -1+ (-1)

~ Va(s)= maxV,(s) =-2

Policy iteration2} CtEH Value iteration2 BA[H QI Policy’ 81&. Value iteration?| &4
< HX Policy?t optimal StCH= M Z Value function 2f2 Fot7| &0

deterministicet actionO| EIC}.
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