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Lecture 2. Markov Decision Process(review)

1. Markov Decision Process
-SART 2 223 dojg + Uk
(S : States, A : Actions, R : Rewards, T: Transition Probability matrix)

- 8% : State — Action optimal =7 MDP2| S 0|C},

- Bellman equation2 2 optimal state value, optimal state action valueE %11
value/policy iteration© 2 optimal policyS &=L}
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- States = {S(sunny), R(rain)}

- Actions = {&I 41, 24h

-R(s,a) ¥Rewards= State?} Action2| matrixO|Ct.
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- T = State size X state size X Action size
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- States = {Empty, Low, med, high}
- Actions = {No Fishing, Fishing}
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- T = State size X state size X Action size

3. Value Function
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- Value Function 54! : & StateO|M Return®| B o2 HOIE| QUCL.

(State-value function)

vW(s) =E[G | S = 3]
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The return G; is the total discounted reward from time-step t.
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- Action Value function : ® StateO| Al ActionO] XS [ Value function
g (s.a)=E [G | 5 =5,A; = 3

- argmax Q(s,a)2 optimal actionS ST},
4.  Policy
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Lecture 3. Value Evaluation and Policy Iteration

Bellman (expectation/Optimality) Equation

- Bellman expectation Equation 2 State <=ZF2 Value Function0] J2B2=Z,

inverse2 Direct2 Z U1, SLY Al iterative

e Bellman Expectation Equation
- A recursion for expected rewards

V7(s) = R(s,m(s)) +v»_ P(s'|s,n(s)) V()
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e Bellman Optimality Equation

V*i(s) = nlt?x{R(s, a) + TZ P(s'|s,a)V*(s")}

- Bellman Optimality Equation 2 Value iteation, policy iteration, Ztst&

starting
V x

Policy evaluation Estimate v,
Iterative policy evaluation

Policy improvement Generate o’ > 7
Greedy policy improvement

- 43etE B 0fl) Q-learning, SARSA
- value iteration : Of2ff ==A{1} Z+0| EC}
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2. Policy evaluation : VpE iterativeStHl T+t
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Start V(S) =0,V(R) =0
VEH(s) = R + YSP, V(s

first step

V(S) =5+5C(0)+3(0)=5
V(R) = =1+ (0) +5(0)=-1
2nd step

V() =5+-C(5) +3(-1)=5

V(R) = =1+ (5) +5 (—1)=-1

— V(S)=5

— V(R)=-1

— V(S)=update

— V(R)=update

— V(S), V(R) update =ZEIIX| — v (s), VT (R) HhH
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