
2000 -2- CSMTSPCSMTSP Text Searhing and Proessing
1. (a) Give all the periods and borders of the stringx = abaababaabaababaababa: [10 marks℄(b) The table Border of a string x ontains the length of the borders of thepre�xes of the string x. Compute the table Border related to the word xof Q. 1(a). [10 marks℄() Desribe in English or in pseudo-ode how to ompute the border of thestring ua, where u 2 ��; a 2 �, and � is the underlying alphabet, if youalready know all the borders of the pre�xes of u. [20 marks℄(d) Desribe the riterion used on the table Border of x to �nd if some pre�xof x is a square. (A square is a word of the form vv where v 2 �� and isnon-empty). [10 marks℄
2. (a) Design the Aho-Corasik (AC) ditionary mathing automaton over thealphabet � = fa; bg for the following set of keywords:ababa, bab, bb. [20 marks℄(b) Desribe in English or in pseudo-ode the Next State proedure usedduring the searh for the ourrenes of the keywords in a text.[20 marks℄() How would you implement a node of the AC automaton? [10 marks℄See Next Page



2000 -3- CSMTSP3. (a) Give the trie, without suÆx links, of all the suÆxes of the word ababba.[10 marks℄(b) Give the suÆx tree, with suÆx links, of the word ababba. [20 marks℄() Give the suÆx automaton of the word ababba. [10 marks℄(d) How would you �nd the number of ourrenes of a given substring of atext using its suÆx tree? [10 marks℄4. (a) De�ne the k-di�erenes approximate pattern mathing problem. Howwould you initialize the dynami programming matrix for suh a problem?[10 marks℄(b) Let DP be the k-di�erenes dynami programming matrix of two stringsx and y of lengths n and m respetively. Give the relation to omputeDP [i; j℄ for 0 < i � n; 0 < j � m where unit osts are applied for eahoperation. Give the DP matrix for the two strings x = abaabaaba andy = baaa with k = 1. [15 marks℄() Outline the trae-bak strategy for loating the starting positions of theourrenes of a pattern in a text. [15 marks℄(d) Give the relation to ompute DP [i; j℄ as in Q. 4(b) with weighted osts.[10 marks℄5. Consider a list of strings L = (y1; y2; : : : ; yk), in lexiographi order: y1 � y2 �: : : � yk. All of the strings have the same length n, and the list is to be searhedfor a target string x, also of length n.(a) What is the asymptoti ost of a binary searh for x in the list L if noextra information on the strings y1; : : : ; yk is known? Give a \worst-ase"example to illustrate your answer. [15 marks℄(b) What is the time omplexity of the problem stated in Q. 5(a) if the LCP(Longest Common Pre�x) information is known? [5 marks℄() How many longest ommon pre�xes of y1 � � � yk need to be preproessedto run a binary searh of the previous question Q. 5(b)? [10 marks℄(d) Give the suÆx array of the string ababba. [10 marks℄(e) What is the time omplexity of searhing for a pattern x in a text y, givenits suÆx array? [10 marks℄Final Page


