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COURSE CODE (CREDITS): 10M11CI211 (3)
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COURSE NAME: Advanced Algorithms
COURSE INSTRUCTORS: Dr. Aman Sharma
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Note: (a) All questions are compulsory.

Jor solving problems

Q.No Question N €O | Marks

Qi Given two strings X and Y of lengths m and n, the Longest ;ommgﬁ%upsequence (LCS}is | 3 [5]
the longest sequence that appears in hoth strings in thg/ s"@/me o,r&er but not necessarily
consecutively. AT

/», by

a) Derive the recursive formula for LCS and eScpIafg ;;mgﬁlf cance.
b) tmplement an efficient DP-based apptogémfér fﬁ1dmg LCS and analyze its time and
space complexity. e,

) Compute the LCS length for the gj giy, nzs gs;

X="AGGTAB", Y-"GXTXAYB'"

Q2 A connected, undirected grapfw’i;h,// swertices and M edges is given. 4 [5)
@,/’;/ ”% >
a) Explain how BFS, /and DFS tf‘ayérse a graph differently. When does BFS perform better
than DFS?

b) Given the féﬂowmg édfacency list, perform both BFS and DFS starting from vertex 1

\\\\\\‘*‘“

Grapk 'djéc/éncv LiSt
132,153, 2&4@»5 3-56,3571\to 2, 1\to 3, 2\to 4, 2 \to 5,3 \to 6, 3 \to 7

Q3 -] Analyze the time and space complexity of the following code: 1 [5]
void compute(int n) {
intcount =Q;
for(inti=1;i<=n;i*=2){ //Loop 1
for {intj=0;j<n; j++) { // Loop2
count++;

}
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for (intk=0; k<n; k++){ // Loop 3
count++;
}
}

a} Determine the time complexity of the function step by step.

b} Find the space complexity of the function.

¢} If n=1024, approximately how many iterations does the function execute?
d) Can the time complexity be improved? If yes, suggest an optimization.

Q4 You are given N matrices, where the i" matrix has dimensions Ali-1]xA[i]. The goal js#40%|
find the optimal order of multiplication to minimize the total number &i sca|a§‘ -
multiplications. 1
a) Derive the recursive formula for the Matrix Chain Multiplication (MCMUSFQ !en’i‘

b} Explain how Dynamic Programming (DP} improves efficiency over rg rswn‘ﬂ
¢} Compute the minimum number of scalar multiplications reqmred foi'g‘mtlblymg the
matrices with dimensions: - R P
A=[10,30,5,60] § %
4 S
d) Analyze the time and space complexity of the | DP 5?3 ?S%gh.
e) If four matrices are multiplied optlmally,‘\\%\&j\an different ways exist to
parenthesize them? Ty 4
N
Q5. a) Explain the Huffman Encoding algorithrh,aid %hy it produces an optimal prefix code. [5]

%,

b} Construct the Huffman Tre rrmne the Huffman codes for the given

character frequencies:

¢}  Compute the tota! bits required to encode "ABCDET".
d} Analyze the time complexity of Huffman Encoding.
e) Compare Huffman Encoding with fixed-length encoding in terms of efficiency.

*******************************Best Df Luck************************************
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