data structures and algorithms:#
 For each of your solutions please provide a short explanation as to why you believe your solution works properly. This is not formally required, so I will not reduce marks if you choose not to provide any explanations. However, in case the explanations are provided, my feedback will be more meaningful as I will be able to see your line of thought.
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1 Most frequently occurring number:
Design an O(n) algorithm whose input is a sorted array A of integer numbers. The program should print the most frequent element of A. For example, in the array A = [1,2,2,5,7,7,7,8], 1 occurs once, 2 occurs twice, 5 occurs once, 7 occurs three times,and 8 occurs once. Hence, the most frequently occurring element is 7. If there are two or more most frequently occurring elements, the algorithm can be print anyone of them (e.g. the ﬁrst one).
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2 Number of distinct elements in a sorted array 
Design an O(n) algorithm whose input is a sorted array A of integer numbers. The program should print the number of distinct elements of A. For example, in the array A = [1,2,2,5,7,7,7,8], as in the previous section, the number of distinct elements is 5 which are 1,2,5,7,8.
Solution to Question 2




3 Number of distinct elements in an arbitrary array
Design an O(n2) algorithm whose input is an array A of integer numbers (not necessarily sorted). The program should print the number of distinct elements of A
Solution to Question 3


4 Three distinct elements of a sorted array 
Design an O(logn) algorithm whose input is a sorted array A of integer numbers. The algorithm should print YES if A contains at least 3 distinct numbers and NO otherwise. Hint: Compare the ﬁrst and the last elements and then use binary search.

