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7t X2t (Value function)

A

o AFE}-7}Z] €k (State-value function)
. Ol,kl-?ﬂz-l All-l t(}"A—IOl AI-EHjl- s<& [|'_|-| t*l?:l |=|E-| F.'IZH ﬂ.g [[l-

2 H2 J|H LA HASEH
v (s) = E™[G¢|S = s] = E™ Z ythHc IS¢ = 5]
k=0

« SH=.712| ek (Action-value functlon)
. OIM’E"?—:? AE to|M L] AENZt s I % et =, Ct=
A&t + 10|28 HHnE [EfE A4S 7||1H £ bt

Qf(s,a) = E™[G¢|S; = s,Ar = a] =
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7t X|gh== (Value function)
ﬁ
o AFE}-7}Z| ek~ (State-value function)

« MEl sOIM A2 nE UE F2 7|0 A4 Haket

o HIOF 7|CH BF A Al (Bellman expectation equation)

vi(s) = E™[G,|S; = s] = E™ [Z YRy ISe = s
k=0

= E™[R; + yvi41(s¢+1)1Se = 5]

+100 R e

o ey <166
A End

@ 10 | End @ +20 y

+30
mq T2

T A _100+20_

v (s) = 3 = +40 v (8) = 2 = 60
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7t K| &= (Value function)

QF(s,a) = E™[G,|S; = s,A, = a] = E™

Z Y¥Rps |S: = 5,4, = a]
k=0

= EE[R: '|‘ YQ&1(Ses1, 8p41(Se41))ISe = 5,4, = a]

Right .. .
e ¢ (s, Right) = +100
@ End
(20 v Qf (s, Left) = +20
s Le =
Left t
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7tX[2t== (Value function)

__“
* v7(5)2t Q7 (s, )| A (r = {6, }v¢)

vi(s) = Q7 (s,8:(s))

vi(s)= ) 8i(als)QF(s,a)

acA;

vE(s) =02 x 10+ 03 x5+ 05x8=75
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7t K| &= (Value function)
= =
* v ()2 QF (s, a) 2t A (r = {6, }ve)

Qf(s,a) =r(s,a) +vy Z P(s' | s, a)vi,,(s")
s'es

Q" (s, a)
=5+y%x(0.6 x2+0.3x5+0.1x10)
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7tX[2t== (Value function)

*l-.------.----llllIIIIIIIllllllllllllllIIllllll.---.........I

vE(s) = QF (5, 8,(5))
Qf(s,a) =1,(s,a) +y Z P(s'| s, a)v},. 1(s"
Vi) = ) 8i(al $)QF(s.a) 75

acAg

vF(s) = QF (s, 8.(5))
=1,(5,8,(5)) +v z P(s'|s,6:(s)vi1(s)

s'es

Vi (s) < s’

vi(s) = Z o.(als) (rt(s, a) + }’Z P(s'|s, a)v‘?u(S’))

acAg s'es
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7t K| &= (Value function)
s —————

VE(s) = QF(s, 5,(s))
m(s,a) = ro(s,a) + v Z P(s'| s, )v%1(s)

] vi(s)= ) 8ilal $)QF(s,a)
acAg
Q7 (s,a)
Qy(s,a) < s,a
=r(s,@)+7 ) P(s'| 5,0)QF(s 841(5)
SIES
Qn(s",a") <« a
Q7 (s, a)
=r(s,a)+y Z P(s'|s,a) ( Z O¢41(a’l s’)Q?+1(S,:a’))
SIES a’'€Ay
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7tX[2t== (Value function)

A

« 2|4 A2 (optimal policy) 7*
« DE 5 € SO BE 7 Of| Chah, v (s) = vT(s)

* (2|&) 7Ix| 2k ((optimal) value function)
* vi(s) = max v] T(s)

. (7.=.*7|-§0| S E) 7| FA E A

» 7t HAHYY = BE s € SO| LH3H, vT (s) = vi(s)

|_°
™
=

N
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7t K| &= (Value function)
s —————

- (2{H) 7tAlgr v (se)
.+ QIAIZIH Al O] M} 5,01 0| 2 7|7H SOto| & 0|4t
=2 B ASto| 2|THZ

o H0F 2|4 Hi4 4] (Bellman optimality equation)

ve(Se) = max {r. (s, a;) + YE[vr41(Se41)]}
Expected maximum total remaining

+ rewards in periods t + 1,t + 2, ...
(expected maximum total reward-to-go)

To find an action a, that Expecied immediale
maximizes reward in period t

V.S. Ve (S¢) = maxir, (st ae) + i1 (fe (S, a)))
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7t X2 (Value function)

V¢ (S¢) = max [?’t (s¢,ap) +Y Z p(lse, an)vie1 () }

ﬂ,tEA_gt -
JES

ﬂll —_—

1:(s,a,)

p:(s’]s a;)
pt(SIIS, ﬂ!]

Vee1(ST)

HE)

__Pi(s"s,az)

rrr 'sl'l'.l slﬂ
po(s|s,ap) PULS 1S:a0)

Ve+1(s")

(s, a,)

ﬂz: S

Ver1(S™)

CHA| ¢ A £+ 1
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7tX[2t== (Value function)

A
* Finite-horizon MDP 5j{
« A2 ™ (backward induction)

1. t=NZ24.2E5s5e SO LHsH vy(s) = rn(s)
2 t«t—124% 35 0E e 50| i3l 57| 2| 51 Z

D> p(s'ls, a)val(s’)]

v;(s) = max {rt(s, a)+y
a€A
s'es

5

Aj, = argmax !rt(s, a)+vy Z p(s'|s,a)v{, (s ]

(aEA:
s s'es

3. t=10|HF&.OlLH A 22 0|=

n* = (61,87, ...,6y_1) with §;(s) € A5, foreverytands
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