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(20%) Consider the sorting algorithms: selection sort, insertion sort, bubble sort,

and quick sort. Please answer the following questions.

(a) Which of these algorithms can be implemented as stable sorting algorithms?
(5%) ‘

(b) What is the time tomplexity of each of these algorithms, if the input N data
are in sorted order? (10%)

(c) What are the time complexities of bubble sort and quick sort in best case and
worse cast, respectively? (5%)

(30%]) Please answer the following questions about binary tree.

(a) Provide the pseudo-codes of pre-order, in-order, and post-order tree
traversals. (10%)

(b) How many binary trees can be generated if N nodes are given? (5%)

(c) Provide a pseudo-code in recursive version to compute the height of a binary
tree. The height is 1 if the binary tree contains only one node. (10%)

(d) What are the heights of a binary search tree (BST) with N nodes in best case
and worse case, respectively? (5%)

(15%) Consider a linked list: .

(a) What is called circular linked list and what is called double linked list? (5%)

(b) What is the advantage for circular linked list as'compared to linear linked list?
(5%)

(c) Let p be a pointer pointing to a node of a double linked list. Write a sequence
of statements to delete the node pointed by p from the list. (5%)

(15%) Consider a AVL search tree:

{a) What is the AVL search tree? (5%)

(b) Consider a sequence of keys: 1,4,7,12,15,3,5,14,18. Please draw the result by
inserting there keys into an empty AVL search tree? (10%)

(20%) Please design a sorting algorithm LinearSort(A[],n) with time complexity
O(n} where A[1..n] is an unsigned integer array and all A[i] < n3, and prove your
answer.




