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Practice Problem set-1
Problem 1. Asymptotic Running Times 
For each algorithm listed below, Give a recurrence that describes its worst-case running time, and give its worst-case running time using Theta-notation. You need not justify your answers.
· Binary search Solution:
T(n) = T(n/2) + O(1) 
· Insertion sort Solution:
T(n) = T(n − 1) + O(n) 
· Strassen’s algorithm  Solution:
T(n) = 7T(n/2) + n
· Merge sort Solution:
T(n) = 2T(n/2) + O(n) 

Problem 2. Substitution Method
Consider the recurrence T(n) = T(n/2) + T(n/4) + n , T(m) = 1 for m <= 5. Use the substitution method to give a tight upper bound on the solution to the recurrence using O-notation.
Problem 3. 
Solve the following recurrences using the Master method: 
1. T(1) = 0 
T(n) = 2 · T( n 2 ) + log n, n > 1 
1.  T(1) = 0
 T(n) = 9 · T( n 3 ) + n 3 log n, n >1

Problem 4. Divide-And-Conquer (Application) 
Use Strassen’s matrix mutiplication algorithm to multiply X 2x2= [3 2 4 8] ¸ and Y2x2 = [1 5 9 6 ].
Problem 5. True or False, and Justify 
StateT or F for each of the following statements to indicate whether the statement is true or false, respectively. If the statement is correct, briefly state why. If the statement is wrong, explain why. 
1. The solution to the recurrence T(n) = 3T(n/3) + O(lg n) is T(n) = O(n lg n)
1. Let Fk denote the kth Fibonacci number. Then, the n 2 2th Fibonacci number Fn can be computed in O(lg n) time.
1. Suppose that an array contains n numbers, each of which is −1, 0, or 1. Then, the array can be sorted in O(n) time in the worst case.
1. The array 20 15 18 7 9 5 12 3 6 2 forms a max-heap
1. Heapsort can be used as the auxiliary sorting routine in radix sort, because it operates in place.
Problems 6.
For each of the following recurrences, give an expression for the runtime T (n) if the recurrence can be solved with the Master Theorem. Otherwise, indicate that the Master Theorem does not apply.
 1. T (n) = 3T (n/2) + n 2
 2. T (n) = 4T (n/2) + n 2
 3. T (n) = T (n/2) + 2n
 4. T (n) = 2nT (n/2) + n n
 5. T (n) = 16T (n/4) + n
 6. T (n) = 2T (n/2) + n log n 
7. T (n) = 2T (n/2) + n/ log n
8. T (n) = 2T (n/4) + n 0.51
9. T (n) = 0.5T (n/2) + 1/n 
10. T (n) = 16T (n/4) + n!
11. T (n) = √ 2T (n/2) + log n 
12. T (n) = 3T (n/2) + n
13. T (n) = 3T (n/3) + √ n 
14. T (n) = 4T (n/2) + cn 
15. T (n) = 3T (n/4) + n log n
 16. T (n) = 3T (n/3) + n/2 
17. T (n) = 6T (n/3) + n 2 log n
18. T (n) = 4T (n/2) + n/ log n 
19. T (n) = 64T (n/8) − n 2 log n
20. T (n) = 7T (n/3) + n 2 
21. T (n) = 4T (n/2) + log n
 22. T (n) = T (n/2) + n(2 − cos n)













