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COURSE CODE (CREDITS): 18B11CI412(3)
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COURSE NAME: Design and Analysis of Algorithms

COURSE INSTRUCTORS: Dr. Aman Sharma, Dr. Arvind Kumar, Mr. Ravi Shanna __Mr.
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Note: (a) All questions are compulsory.

(b) The candidate is allowed to make Suitable numeric assumption

herever required

Jor solving problems
Q.No Question CO | Marks
Ql a) Given five matrices A (10%20), A; {20x30), 0); Aq (40x50), | 3 [5+2]
and As; {50x60), compute the minirnh ) ber of scalar
multiplication ord"
2. Constructmg ‘the DP-table and determining the minimum
cost. ey
3. Identifying the optimal parenthesization of the matrix
b} _Exi:)lgi_ﬁ‘t[je difference between Memoization and Tabulation in
' mic Programming.
Q2 |, a) Calculate the Time and Space Complexity of below mentioned | 1 [4+ 3]
codes
void fun{int n) def mystery(n):
{ if n<=1:
for(inti=1;i<=n;i*=2){ return 1
for(intj=0;j<i; j+4) { return mystery(n // 2} +
cout <<i<< " "<<je<endl; | mystery(n//3)+n
}
}
}
void compute(int n) { int divide(intn} {
if {n <= 1} return; if {n <=1} return 1;
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for{(inti=0;i<n i++){ return  divide(n/4) +
System.out.printin(i); divide(n/4) + divide(n/4) +
} divide{n/4} + n;
compute{n/ 2}; }
compute(n / 3);
}

b) Solve the below mentioned recurrence relation with recursive tree

method.
T(n) = T{n/4} + T(n/2) + cn?

Q3 a) Given N jobs, where each job ii has Start time S Finish time Fiand
Profit P;. You must select non-overlapping jobs to maximize total
profit,

1. Propose an efficient algorithm to find the maximu?
Analyse its time complexity using DP with Blnary Seafc
3. Find the maximum profit for: "

o

Jobs=[(13,50)2,5,20)6,19,1001,78 00)]

F Search (BFS) and
) eir traversal order and
of an application where one

b) Explam the key differences between Brea
Depth-First Search (DFS) with re_s_p\éc
memory usage. Provide a brief ex;
would be preferred over the otheé

‘with N vertices and M edges, some | 3 [5]

Q4 Given a directed acyclic gra‘pﬁ;
in a specific order.

tasks must be complete
1. Explain the Kahn's® Algorithm and DFS-based approach for
topologlcal § rting.

2. Analyze their time and space complexity.

3. ‘Gwen the follow:ng graph, find a valid topological order:

*******************************Best of Luck************************************
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