資料結構
HW 2 
Due 1/9/02

1. (20%)

A. What are the corresponding postfix and postfix expressions of the following infix expression? 
(a + b) * c – (d / e + f) * g
B. Suppose a=1, b=2, c=3, d=4, e=2, f=5, g=6. Describe how to compute the postfix expression in (A) by using a stack and show the steps.
2.
(10%)

Suppose I have queue with capacity 4 (implemented as a circular array) and executed FIVE push and TWO pop:

queue<int> s;

s.push(1);
s.push(2);
s.push(3);;
s.pop();

s.pop();

s.push(4);

s.push(5);

What are the values of the private member variables data, first, and last?
3.
Consider the following function: 
    void super_write_vertical(int number)

    // Postcondition: The digits of the number have been written, 

    // stacked vertically.  If number is negative, then a negative 

    // sign appears on top.  

    // Library facilities used: iostream.h, math.h

    {

        if (number < 0)

        {

            cout << '-' << endl;

            super_write_vertical(abs(number));

        }

        else if (number < 10)

            cout << number << endl;

        else

        {

            super_write_vertical(number/10);

            cout << number % 10 << endl;

        }

    }

A. What is the stopping case of the above function?

B. Show the result of the above functions by applying the following numbers:
  2347, 100, 0, 20000

4.
(10%)

The following are the pre-order and in-order of a binary tree:
pre-order: a b f d g h
in-oder: f b g d h a e c

Please draw the corresponding binary tree.

5.
(10%)

Consider the two ways of representing a binary search tree: array and pointer. Describe the pros and cons of each representation. Pay special attention to skew trees and full trees.

6.
(10%)

Suppose each of the following sequences is applied to an empty heap. Show each resultant heap:

A. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

B. 10, 9, 8, 7, 6, 5, 4, 3, 2, 1

C. 1, 3, 5, 7, 9, 2, 4, 6, 8, 10

7. (10%)

Please apply each of sequences in problem (5) to an empty binary search tree. Show resultant binary search tree.

8. (10%)


Suppose I have a hash table of size 10, and the following numbers are inserted into the table: 234, 123, 5423, 24, 122, 522. Further the hashing function h(n) = n % 10. Please show the resultant hashing table by using linear probing and double hashing (with h2(n) = n % 3) respectively.

9. (10%)


What are the best case and worst case time complexity of selection sort and quick sort? For each case, please show the scenario on which it occurs.

