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Tutorial 2: Paradigm 
Artificial Intelligence 

G.Guérard 

Les étudiants doivent faire des groupes de 3-4 afin de faire un brainstorming pour chaque 

exercice. Il n’est pas demandé aux étudiants d’avoir une connaissance parfaite de la théorie, vous 

devez les guider afin qu’ils trouvent une solution aux problèmes. Vous pouvez commencer le TP 

par de simples questions de cours. 

Divide and conquer 

Exercise 1 
Write a pseudo code for a divide-and-conquer algorithm for finding the position of the largest 

element in an array of 𝑛 numbers. Write a pseudo code for a brute-force algorithm, compare with 

the previous one. Show a tree of the divide-and-conquer algorithm’s process. What is the max level 

of the tree for 𝑛 numbers? 

Solution 

 

The brute-force algorithm is trivial: a loop. 

At each level 𝑙, the complete binary tree is composed of 2𝑙−1 leaf. So the total of vertices is 2𝑙 − 1. 

Let 𝑙 be the level of the tree, 2𝑙−1 − 1 ≤ 𝑛 ≤ 2𝑙 − 1 so 𝑙 = sup[𝑙𝑜𝑔2(𝑛)]. 

 

Exercise 2 
Write a pseudo code for a divide-and-conquer algorithm for the exponentiation problem of 

computing 𝑎𝑛where 𝑎 > 0 and 𝑛 is a positive integer. Write a pseudo code for a brute-force 

algorithm, compare with the previous one. Show a tree of the divide-and-conquer algorithm’s 

process. What is the max level of the tree for 𝑛 not given? Verify termination, correctness and 

completeness. 
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Solution 

𝑎𝑛 = 𝑎𝑛/2 ∗ 𝑎𝑛/2𝑖𝑓𝑛%2 = 0𝑒𝑙𝑠𝑒𝑎𝑛 = 𝑎 ∗ 𝑎𝑛 ∗ 𝑎𝑛 

int power(int x, int y) 
{ 
    if( y == 0) 
        return 1; 
    else if (y%2 == 0) 
        return power(x, y/2)*power(x, y/2); 
    else 
        return x*power(x, y/2)*power(x, y/2); 

  
} 

 
The brute-force algorithm is trivial: a recursive method 𝑎 ∗ 𝑝𝑜𝑤𝑒𝑟(𝑎, 𝑛 − 1). 

Termination: the algorithm has a return in each condition. 

Correctness: for any integer y, the algorithm returns a solution. For any integer x, the algorithm 

returns a solution. 

Completeness: verify by a tree that the algorithm returns 𝑥𝑦. 

Dynamic programming: data mining 

Exercise 3 
You are given an array with integers (positive, negative, zero) and you are supposed to find the 

maximum contiguous sum in this array. Hence, you have to find a sub-array which results in the 

largest sum. Example, if the given array is: 5, -6, 7, 12, -3, 0, -11, -6 

Solution 
Assume your input array is called A. What you need to do is form another array, say B, whose each 

value i is calculated by using the recursive formula, Maximum(A[i], B[i − 1] + A[i]) 

What you are doing effectively is that you are choosing whether to extend the earlier window or 

start a new one. You can do this since you are only supposed to select continuous elements as part of 

your subsets. 

5, -6, 7, 12, -3, 0, -11, -6 

The answer would be, 19 (from the sub-array {7,12} ) 

 

Exercise 4 
Use the Longest Common Substring for : BDCABA and ABCBDAB 
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Solution 
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Exercise 5 
Adapt the Longest Common Substring to the Longest Common Subsequence: BDCABA and ABCBDAB. 

The longest common subsequence (LCS) problem is the problem of finding the longest subsequence 

common to all sequences in a set of sequences (often just two sequences). It differs from problems 

of finding common substrings: unlike substrings, subsequences are not required to occupy 

consecutive positions within the original sequences. 

Solution 

 

 

 

 

 

Exercise 6 
The Levenshtein distance is a string metric for measuring the difference between two sequences. 

Informally, the Levenshtein distance between two words is the minimum number of single-character 

edits (i.e. insertions, deletions or substitutions) required to change one word into the other. Propose 

a dynamic program to solve this problem. Test with 𝑚𝑒𝑖𝑙𝑒𝑛𝑠𝑡𝑒𝑖𝑛 and 𝑙𝑒𝑣𝑒𝑛𝑠ℎ𝑡𝑒𝑖𝑛. 
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Solution 

 

 

 

 


