Exercise Set
1. Working modulo q= 11, how many spurious hits does the Rabin-Karp matcher encounter in the text T = 3141592653589793 when looking for the pattern P = 26.

2. How would you extend the Rabin-Karp method to handle the problem of searching a text string for an occurrence of any of a given set of k patterns?

3. The input is two strings of characters A = a1 a2 . . . an and B = b1 b2 . . . bn. Design an O(n) algorithm to determine whether B is a cyclic shift of A. In      other words, the algorithm should determine whether there exists an index k, 1( k( n such that ai = b(k+i) mod n, for all i, 1( i( n.

4. The LCS of two sequences T and P is the largest sequence L such that L is a 

subsequence of both T and P. The smallest common supersequence (SCS)         of two sequences T and P is the smallest sequence L such that both T and P are subsequences of L .

a) Design an efficient algorithm to find LCS and SCS of two sequences

b) Let d(t,p) be the smallest edit distance between T and P such that no   replacements are allowed (in other words we have to insert and delete). Prove that d(T,P) = |SCS(T,P) - |LCS(T,P)| , where |SCS(T,P) | (|LCS(T,P)  |) is the size of the smallest SCS (LCS) of T and P. 

5. Let A =  a1 a2 . . . an  and B = b1 b2 . . . bm bet two strings of characters. Denote by A[i] the string ai ai+1. . . an, (namely the ith suffix of A). Let di be the minimal edit distance between B and A[i]. Design an O(n2) algorithm to find the minimum value of di (among all i).

 6. The input is d sequences of elements such that each sequence is already sorted, and there is a total of n elements. Design an O(n log d) algorithm to merge all the sequences into one sorted sequence.

