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(20 points) What are the worst case time complexities of the following algorithms?
1.1 Binary search in a sorted array consisting of » integers
1.2 Building a binary heap from an unsorted array consisting of » integers
1.3 Randomized quicksort for an array consisting of » integers
1.4 Kruskal algorithm with disjoint-set-forest for finding the minimum spanning tree given a connected, undirected
graph with |V] vertices and |£] edges
(20 points) Design a dynamic array that supports the following four operations in @(1) amortized time. Show your]
algorithm for each of the four operations in C or pseudo code.
2.1 Initializing an empty array
2.2 Inserting a new element at the end of the array
2.3 Removing the last element of the array
2.4  Access to the kth element of the array
(20 points) Given two binary yees. designsan algorithm for cheeking if they arc™dentical in terms of both the structure
and the values. The node inthebinary tree is definedas followssdin plement the “equal ™{unction in C or pseudo code.
struct node {
int value;
struct node *left, *pight;
b
bool equal(struct node *treel, struct node *treel)

{

}

(20 points) Given an n<n matrix M of real numbers; find @ maximun sum submatrix of M. The maximum sum
submatrix of M is a submatrix, of M with the largest sum. Describe your algorithm in C or pseudo code and
show its time complexity.

(20 points) Given a string s consisting ol n characters and a dictionary D consisting of m words, provide an
algorithm for checking if s is completely composed of the words in D. That is, s can be segmented into &
fragments, and all the k fragments are listed in D. Describe your algorithm in C or pseudo code and show its
time complexity.
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