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Question 1 (40 pts)

(1) (10 pts) What is written on the screen as result of the following,

char 
ch = ‘i’, 

*s = ”abcdefg”;

int  
i;

s++;

i = s[3] – ‘a’;

s = &ch;

(*s)++;

cout << “i: “ << i << endl

<< “s: “ << s << endl

<< “ch: “ << ch << endl;
(2) (20 pts) Implement the following ‘integer – to – ascii’ function: char* itoa(int a)that converts a positive integer into a string of digits (if the integer is negative, return NULL). The function should allocate memory for the string.

The following program should print 5 on the screen:

main()

{


int g = 30000;

cout << strlen(itoa(g));

} 
(c)    (20 pts) Implement a recursive function that finds the number of digits in a positive integer. 

Solve 2 out of the following 3 questions (30 pts each).

Question 2 (30 pts)
We define the structure 

struct complex_num

{

float a; // real part

float b; // imaginary part

};

Implement a program that asks the user for two complex numbers and outputs their sum and product. (The sum (a1+ib1) + (a2+ib2) =  (a1+a2) + i(b1-b2),  the product (a1+ib1)((a2+ib2) =  (a1a2-b1b2)+ i(a1b2+b1a2) ).

Don’t forget to use functions in your program!

A demo run should look like this:

Please enter the real part: 5

Please enter the imaginary part: 2

Please enter the real part: -1

Please enter the imaginary part: -2

(5+2i) + (-1+-2i) = (6+0i)

(5+2i) * (-1+-2i) = (-1+-12i) 

Question 3 (30 pts)

Write a program that asks the user for a positive number n, receives that many numbers into an array, and computes their sum and their median.

A demo run should look like this:

How many numbers do you wish to enter? 15
Please enter 15 numbers: 3 1 2 3 4 5 6 7 8 9 10 1 2 3 14 

The sum is: 78

The median is: 4

Question 4 (dissection)
Dissect the following program: 

(1) For each function, explain how it runs, step by step. Give a ‘meaningful’ name to each function.

(2) Show a simulated execution of the program, tracing the values of all of the variables. 

(3) Explain what the output of the program is.

#include "iostream.h"

void func_1(int &a, int &b)

{


int c;

c = a;

a = b;

b = c;

}

void func_2(int array[], int l)

{

    for(int i=0; i<l; i++)

    {

        for(int j=0; j<l-i-1; j++)

            if (array[j] > array[j+1])

                func_1(array[j],array[j+1]);

        cout << endl;

    }

}

void func_3(int array[], int l)

{

    for(int i=0; i<length; i++) {

        cout.width(4);

        cout << array[i];

    }

}

void main()

{


int yy[5] = {3,6,5,1,8};


func3(yy,5);

}

