
Algorithms II 89-322-01, 89-322-02, FINAL EXAMMOED BInstrutor: Prof. Amihood AmirLength of Exam: 2 hoursTime: September 14, 2008, 08:30NO OUTSIDE MATERIAL ALLOWED!!!1. The algorithm we saw for �nding the maximum agreement homeo-morphi subtree of two evolutionary trees, the dynami programmingonsidered subtrees. We saw that there are O(n) subtrees for an n-leaftree. Write the exat number of subtrees for a binary evolutionarytree with n leaves. Prove your laim.Answer:The number is 4n� 6. Sine every edge in the tree has preisely twosubtrees (one on eah side) and the number of edges is 2n�3, beausethis is an unrooted full binary tree. See the proof for that in moedalef.Errors:2. Consider the following integer program:Objetive funtion: max 4x1 � 5x2.Constraints:quad x1 � x2 � 0quad x1 < 3quad x1 � 0quad x2 � 0Does the above IP have a solution? What is it?Answer:For illustration purposes, take x1 = x and x2 = y. The onstraintsgive us the domain:
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The funtion 4x� 5y in this domain gets the maximum value when xis largest and y is smallest. We are looking at integers whih meansx = 2 and y = 0.Errors:3. Let P be a pattern of length m. If you are given the KMP automaton,an you dedue from it the loations in the witness table that have a\�"? How?Answer:The fail link from the aepting state of the KMP automaton points tothe �rst loation where there is a \�" (assume it points to state k, thenthere is a \�" in loation m � k + 1 of the witness table). Followingthe failure link from state k, say to state `, means putting a \�" inloation m � ` + 1 of the witness table. We ontinue in this fashionuntil the failure link points to state 0.Errors: GOOD LUCK


