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A N N A U N I V E R S I T Y ( U N I V E R S I T Y D E P A R T M E N T S ) 

B . E . / B . T e c h / B . A r c h ( F u l l T i m e ) - E N D S E M E S T E R E X A M I N A T I O N S , N O V / D E C 2024 

I N F O R M A T I O N T E C H N O L O G Y 
VI I S e m e s t e r 

I T M 5 0 4 R E I N F O R C E M E N T L E A R N I N G 
(Regu la t lon2019) 

T i m e : 3hrs Max .Marks : 100 

C 0 1 U n d e r s t a n d the d i f fe ren t t e r m i n o l o g i e s o f R L a n d c o n c e p t s of P robab i l i t y 

C O 2 Illustrate the Markov decision Process and Bellman Equation for learning. 
C O S Apply dynamic programming techniques to Markov Decision Process and Monte Cado Methods 
C O 4 Implement T i m e Differencing Learn ing for R e a l Wor ld P rob lems 
C O S Apply the approximation methods for Learning and Q-Learning Techniques. 

B L - B l o o m ' s T a x o n o m y L e v e l s 
( L l - R e m e m b e r i n g , L2-Understanding, L3-Applying, L4-Ana lys ing, L5-Eva lua t ing , L6-Creat ing) 

P A R T - A ( 1 0 x 2 = 2 0 M a r k s ) 
( A n s w e r a l l Q u e s t i o n s ) 

Q.No. , Q u e s t i o n s M a r k s C O B L 

1 E x p l a i n the trade-off between explorat ion and exploi tat ion i n 
re inforcement learn ing. W h y i s i t important, and h o w do 
algor i thms l i ke e-greedy address this trade-off? 

2 1 1 

2 L i s t out the components o f Re in forcement learn ing. 2 1 1 

3 -i W h a t i s a discount factor? W h y i s i t required i n reward 
ca lcu la t ion? 

2 2 2 

4 State the M a r k o v i a n assumpt ion. W h y i s i t important? 2 2 2 

5 State the character ist ics o f dynamic progranmi ing. State the 
B e l l m a n equat ion. 

2 3 2 

6 W h a t i s the Monte Car lo a lgor i thm for random w a l k ? 2 3 2 

7 State the di f ferences between Q- leaming and S A R S A learning. 2 4 1 

8 State the di f ferences between onl ine and of f l ine po l i cy . 2 4 1 

9 W h a t i s the un i ve rsa l approx imat ion theorem? H o w is i t he lp fu l for 
l inear funct ion approx imat ion? 

2 5 1 

10 W h a t i s a po l i cy gradient theorem? 2 5 1 . 

P A R T - B ( 5 x 1 3 = 6 5 M a r k s ) 
(Rest r ic t to a max imum of 2 subdiv is ions) 

Q.No. Q u e s t i o n s M a r k s C O B L 

1 1 ( a ) : A two-state Markov chain consists of two states, let's call them S I and 
S2, with a Transition Probability Matrix (TPM) that describes the 
probabilities of moving from one state to another. 

Suppose the T P M i s : 

13 1 L 3 
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' 0 . 7 0 . 3 ^ 

^0.4 0,6) 

A s s i m i i n g the in i t ia l probabi l i ty distr ibut ion as (0 .5 ,0 .5 ) , show the 
predict ion after 3 years . 

If the initial probability distribution is not g iven, how will you find it 
and repeat the prediction for 3 y e a r s ? 

O R 
11 ( b ) ^ Exp la in the mult iarmed bandit problem. Exp la in the a p p r o a c h e s 

of epsi lon-greedy, sof tmax, U C B and Thompson approach for 
solv ing mul t iarmed bandit problem with respect to a company 
adver t isement policy or three adver t isements . 

1 3 1 L 3 

'• 

12 (a) Exp la in in detail the va lue and policy iteration algori thms. Apply it 
to the following scenar io : 

A s s u m e a 3 x 3 gr id. T h e goal is to reach the top-right comer ( 3 , 3 ) 
from the bottom-left comer (1 ,1 ) . T h e states are each ce l l i n the 
gr id is a state, represented b y i ts coordinates ( x , y ) . L e t the act ions 
be U p , D o w n , L e f t , or R i g h t ( imless at the gr id boimdary where 
some act ions are not a l lowed) . T h e reward i s +10 w h e n y o u reach 
(3 ,3 ) and - 1 for each step taken otherwise. L e t the d iscount factor 
be 0.9. L e t the t ransi t ion probabi l i t ies be - 8 0 % chance the 
intended act ion occurs and 2 0 % chance y o u m o v e randomly to 
one o f the other adjacent ce l l s . 

E x p l a i n h o w the va lue and po l icy i terat ion algor i thms w o r k . 

13 
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O R 
1 2 ( b ) What is dynamic programming? List out its character is t ics and 

explain how it is usefu l in solving the R L problems with the va lue 
and policy iteration. 

1 3 2 L 4 

13 (a ) i Consider a 3x3 grid where you start at the top-left corner (0 ,0 ) and aim 
to reach the bottom-right corner (2, 2). You can only move right or 
down. Each cell (i,j) has a cost associated with entering it, as given as 

(0) (1) (2) 

(0) ; 1 4 5 

(1) 5 6 10 

(2) .11 , 8 9 

F ind the shor test path us ing a dynamic programming approach . 

1 3 3 L 3 

O R 
1 3 ( b ) ; Exp la in in detai l the first visit and every visit M C algorithm. 

Outl ine the d i f ferences between them and highlight the 
di f ferences with a s imple numer ica l examp le . 

1 3 3 L 3 

14 ( a ) ; Exp la in the S A R S A algorithm in detail. T a k e a grid problem and 
show the application of it. 

1 3 4 L 4 
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O R 
1 4 ( b ) Exp la in the Q-Learn ing algorithm in detail. T a k e a m a z e problem 

and s h o w its appl icat ion to find the solution. 
13 4 L 4 

1 5 ( a ) Exp la in the concept of policy gradient and expla in the 
R E I N F O R C E algorithm with its var iants. 

13 5 L 5 

O R 
1 5 ( b ) Exp la in in detail the working of an actor-crit ic method and its 

implementat ion in A 2 C and A 3 C algorithms. 
13 5 L 5 

P A R T - C ( 1 x 1 5 = 1 5 M a r k s ) 
( Q . N o . 16 is c o m p u l s o r y ) 

Q.No. Q u e s t i o n s IVIarks C O B L 

16. 1. F ind the optimal path from (3,1) to the goal (1,3) using dynamic 
programming. Assume the given minimum costs as given below: 

4 6 10 

3 X 7 

2 1 X 

The X's are obstacles. So, it is necessary to avoid that. What value 
would one assign then (high or low), and do accordingly and find the 
shortest path possibility. 

2. How would you approach the above problem using deep neura l 
ne tworks? Outl ine the approach of D O N networks with its 
implementation detai ls to so lve the above problem. S h o w layer-
by- layer detai ls of D O N . 

7 + 8 5 6 
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