PR ARLIVLEEBLHEERALRESL

el BB ESEAE LY Ha(—&%)

#8 EHEHE #

APAREAUHES

> 85 3 /| =®

¥FAREEER (F) IHEE

Please describe the steps of constructing a binary tree. Then, please
use the following data, which include 26, 48, 19, 7, 11, to build a
binary tree based on the steps you describe. (25 points)

The elements in a linked list are called nodes, each of which is a
structure that contains at least two fields: one for the data and the
other for the address of the next node in the sequence. The data field
has the useful information (the data) to be processed, and the link
field contains a pointer to identify the next node in the list. A
pseudocode is part English, part structured code.

(a) Write a pseudocbde algorithm, called the “createList”, to create a
linked list which is an empty list. The pseudocode of “createList”
must at least consider two metadata entries: the head pointer and
the count of elements in the list. Explain your pseudocode in
detail. (10 points)

(b) Write another pseudocode algorithm, called “insertNode”, to
insert linked-list node. For the pseudocode, you must consider at
least the following conditions: memory overflow, adding before
fist node or to empty list, and adding in middle or at end. Explain
your pseudocode in detail. (15 points)

Suppose we have two stacks and no other temporary variable. Please
"construct" a queue data structure using only the two stacks.

(a) describe your idea first for how your queue can operate (5 points)
(b) write a pseudo-program to demonstrate your described idea. (10
points)

Suppose you have an array of N elements, containing only 2 distinct
keys, true and false. Give an O(N) algorithm to sort the array by
describing your idea first, write a pseudo-program to demonstrate
your idea, and explain why your program is of O(N) complexity. (10
points)
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The height of an AVL tree T is 9. What is the minimum number of
nodes in T? (5 points)

A tridiagonal matrix is a kind of sparse matrix. In a tridiagonal
matrix A of size n-by-n, A[i,j]=0 if the absolute value of i-j is greater
than 1.

(a) What is the maximum number of nonzero elements in A? (5
points)

(b) Suppose that a linear array B, in the row-major, is used to store
A[i,j] if the absolute value of i-j is 1 or less. The first element of
A is A[1,1], which is stored in B[1]. Suppose that A[i,j] is stored
in B[x]. What is the formula for calculating the index x7 (5
points)

Let T be a 2-3 tree of height h.

() What is the possible number of leaves? (5 points)
(b) Prove your answer to (a). (5 points)




