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   CO BL 
Q.1(a) Explain the RL framework with a block diagram showing states, actions, rewards using 

mathematical notations. 
[5] 1 2 

Q.1(b) For a multi arm bandit derive an expression for estimated Action value in stationary 
and non-stationary environment. For k=5 arm bandit the actions A1=a1,A2=a,A3=a2 and 
A4=a1, Rewards R1=1, R2=2, R3=5, R4=4 respectively. Implies R1,1=1,R1,2=2,R1,3=0, 
R1, 4=4.Determine Q1,5.  Ri,j (ith action and jth step) 

[5] 1 3 

     
Q.2(a) Write the Bellman’s equation for action values(q𝞹(s,a)).Also using  the given  backup 

diagram write v𝞹(s) in terms of action values. Derive Bellman’s Optimality equations 
for state values and actional values 

 

[5] 2 3 

Q.2(b) (i) Determine V(S) for the given grid world using Bellman’s equation assuming four 
action only(L,R,U,D) 

 
(ii)Suppose Υ=0.9 and the reward sequence is R1=3 followed by infinite sequence of 
7s.Determine G1 and G2.for given  Υ=0.9 If the reward is 1 the Find Gt 

[5] 2 5 

     
Q.3(a) Explain the differences (i)Deterministic Policy vs Stochastic Policy,(ii)Model based 

policy vs Model free policy (ii)Off policy vs On Policy 
[5] 3 2 

Q.3(b) Explain mathematically the policy iteration and value iteration in context of dynamic 
programming.Why the given policy(see Fig) is not optimal ? The reward settings are 
rboundary = rforbidden = 1 and rtarget = 1. The discount rate is =0.9. Determine the optimal 
policy and the corresponding action values by assuming 4 actions in each state. Use MC 
Basic algorithm. 

 

[5] 3 5 
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Q.4(a) Explain the MC epsilon-greedy algorithm in context of exploration and exploitation.  [5] 4 3 
Q.4(b) 

 
Fig1 shows Ɛ-greedy policy and Fig 2 shows the state values for Ɛ=0. Obtain the optimal 
Ɛ-greedy policy and sate values for Ɛ=0.1,0.2 and 0.5 and comment on the results. 
Draw a grid diagram to show the difference between target and behavior policy. 

[5] 4 5 

     
Q.5(a) Explain the differences between Tabular TD algorithm and Linear TD algorithm  in 

terms of true state values and 3D visualization 
[5] 5 4 

Q.5(b) Draw the architecture of Dyna.Explain the  REINFORCE algorithm  [5] 4,5 4 


