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1. 4) GPU parallelism is most suited for matrix multiplication type of operations. It helped Deep 4
Learning algorithms to speed up the training process dramatically. Explain the speed up (01
‘mechanism in brief. oy

b) RNN based networks are slow in training — why? Provide proper reasoning behind your 4.
answer. (con
(o)

©) Transformers are very fast in training. How did transformers overcome the barriers o RNN 4.
in training speed? (con
®on)

d) RNN based seq-to-seq models inherently model sequence information, while the Encoder- 4
Decoder architecture of transformers is incapable of modeling sequence. How is the se-  (CO1)
quence information retained in transformer models then? Explain. (ko)

2. ) Whatis the importance of Nonce in PoW based Block Chain consensus mechanism? Will

Nonce be necessary in PoS consensus mechanism? ({C()l)
von

b) tree and merkel hash i i block in a blockchain? 4
on
won)

) i block ime? As we know, in Bitcoin, ahash 4
i il i (con
round skipping few rounds. oy

d) PBET algorithm claims that a peer.-to-peer distributed network will not 4

con
long as maximum 3 of the partcipating nodes are ulty. Provide a proofofthe claim. on

3. a) What is the theoretical validity of RSA algorithm that encrypted message using public key 4
will be decrypted s the same message using private key? (:g:}

b) Bloom Filter is used i i il d: i 4
anism. Is it possible that the mechanism generatesfals posiivs fo occupied user names?  (€01)

g

¢) Min-hash and Bloom filter can be used to find similarity in big documents. Explain the 8
‘mechanism. (con
®on

4

a) List 5 (five) algorithms for finding shortest path in a graph and explain in which scenario 10
the particular algorithm can be used. There is no need to write the algorithms themselves. (€01

CSE 4809 Pagelof2



b) WER (Word Error ith the match-
vector/sentence and generates WER. WER wil just count how many word insertons,
deletions, and substitutions happened in total to match. A percentage score is reporte
Can you think of an algorithm that was covered in your course suitable to be applied to i
WER? Briefly outline the algorithm
) Wite short answers for the followings:
i. How does B+ Tree maintain balance during insertion and deletion operations?
il Write two applications of memory based balanced tree.
i, Why cannot we use memory based balanced tree in disk-based searching?

) Define P, NP, NF-Hard, and NP-Complete.
b) What is reduction? Why reduction is very important in dealing with NP problems?
©) Prove that 2-CNF SAT is satisfiable.
d) Prove that Halting problem is not decidable.
6. a) Whati imation ratio? Define p and ¢ ion. Which of the two approxi-

mation algorithms defined by the following complexities will be good and why?

00, 0

b)
p(n) = H(max|| : S € F).

©) Prove that the randomized algorithm for MAX-3-CNF satisfiability discussed in your book
is an 3 approximation algorithm.

d) Writea imation algorithm for the Tr Problem (TSP).

CSE 4809 Page20f2

4
(con
®o1)

3x2
(con
o)

4
(con)
(po1)

4
(con
(o))

4
(con)
(vo1)

4
(con)
(o1

4
(con
(won)

4
(con
®o)

4
(con
(o1

4
(con
(b01)



