




MCS101 : Algorithms
Time: 1Hrs 






Max Marks: 15
1. Compute the fail links and draw the KMP flowchart for the following string:

ABCABCBCD
                                        OR
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Is the Master’s theorem applicable in the following case? Give reasons if not.
a. T(n) =  2T(n/3)  +  n . log n     when n ≥ 2

        =   1    otherwise

b.  T(n) = sqrt(n) T(sqrt(n) + 1     when n ≥ 2

         =   1    otherwise

Solve the recurrence in either case.
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2. Consider the following algorithm to compute the sum of n numbers:

a. Compute the sum of n-1 numbers recursively. Store it in Sum.

b. Return Sum + nth number.
Write down the recurrence relation for the number of comparisons done by the above algorithm. 
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3. a. Find the constants c and n0 to show that  6n2  + 5n  + 3  = O ( n2  -   4n  -  5)

b. Given a graph G = (V,E)  with n vertices. The vertices are labeled with distinct numbers drawn from {1…n}. Give a best algorithm (in terms of asymptotic time bounds) to sort the vertices on their labels.
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OR
          Given  a set of records. Each record containing the name of a teacher and the course he/she is teaching. The names are 32 character long and courses are coded as BCS101, MCS101, MCA101, etc . The number of teachers is 60. Each teacher may be teaching more than one course. Give a linear time algorithm to report the teachers course wise, in alphabetical order. Courses should also be reported in chornological order. For example:
BCS101       xyz

BCS101        xzde

.

.

BCS102       adc

BCS102       brefbds

…

MCA101      abc

MCA101      acbfdjkh

…

MCS101 and so on
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4. Give an algorithm to compute n^2 for a large integer n in polynomial time. Give

a. The input size

b. Time complexity of your algorithm in terms of n

c. Show that it is polynomial in the input size.
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