Review - Unit1 
Control structures

There are 6 steps in software development:

1. Problem Specification

2. Algorithm 

3. Coding

4. Debugging

5. Testing

6. Maintenance

There are three types of control structures in programming:

1. Sequential structures

2. Selection structures

3. Repetition structures

You should be able to state the syntax and describe the Selection and Repetition structures available in C/C++

You should know the following types of operators in C/C++ and their level of presedence:

1. Arithmetic operators

2. Logical operators

3. Relational operators

Sample exercises

1. Calculate the result of the following statement:

Num = 6 * 9 + 5/2 - 5 + 11%4
(Show each step)

2. Evaluate as true or false:

6 > 5 && 3 = = 3 || !(9 < 6)

(Show each step)

3. The _________ selection structure is used to execute one action when a condition is true and another action when the condition is false.

4. Identify and correct the errors in each of the following:

a) 
if (payCode = 4)

cout << “You get a bonus”<<endl;

b) x = = 1;

c)

switch (n){

case 1:

cout << “the number is 1" << endl;

case 2: 

cout << “the number is 2" << endl;

break;

default:

cout <<“the number is not 1 or 2"<<endl;

break;

}

c) x = 1;

while ( x <= 10);


x++;

}

d) while ( z>= 0)

sum = sum +z;

Example2.

Find the error in each of the following and correct them:

a) for ( x = 100, x >= 1, x++)

cout << x << endl;

b) The following code should print whether integer value is odd or even:

switch ( value % 2) {


case 0:



cout << “Even integer” << endl;


case 1:



cout <<”Odd integer” << endl;

}

c) The following code should output the odd integers from 19 to 1:

for ( x =19; x >=1; x+=2)


cout << x << endl;

d) The following code should output the even integers from 2 to 100;

counter = 2;


do{



cout << counter << endl;



counter += 2;


} While (counter < 100);

Example 2. What does the following program print?

#include <iostream>

using std::cout;

using std::endl;

int main()

 {

int y, x = 1, total = 0;

while ( x <= 10 ) {

 y = x * x;

cout << y << endl;

total += y;

++x;

}

 cout << "Total is " << total << endl;

return 0;

}

Example 3.

Write a program that reads number from the keyboard, and adds them, stoping when 0 has been entered. Construct three versions of this program, using the while, do-while and for loops.

Example 4.

Write a program that prints the following diamond shape. You may use output statements that print either a single asterisk (*) or a single blank. Maximize your use of repetition ( with nested for structures) and minimize the number of output statements.

Example 5. 

Write a program that uses repetition and switch structures to print the song “The twelve days of Christmas”. One switch structure should be used to print the day (i.e. “First”, “Second”, etc.). A separate switch structure should be used to print the remainder of each verse.

Example 6.

Calculate the value of  from the inifinite series
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Print a table that shows the value of  approximated by 1 term of this series, by two terms, by threee terms, etc. How many terms of this series do you have to use before you first get 3.14? 3.141?3.14159

Unit2 - Functions

From this unit you should know:

-functions: function prototype, function call, function header, argument passing mechanism.

-recursive functions

Example 1.

Find the error in each of the following program segments:

a) 
float cube(float); //function prototype

double cube (float number) //function definition

{

return number*number*number;

}

b) 
double square (double number)

{

double number;

return number*number;

}

c) 
int sum(int n)

{

if(n==0)

return 0;

else

return n + sum(n);

}

d) 
int sum(int n)

{

if (n==0)

return 0;

else 

n + sum(n-1);

}

e) 
void  f(double a);

{

float a;

cout << a << endl;

}

Example 2.

What does the following program do?

#include <iostream>

using std::cout;

using std::cin;

using std::endl;

int mystery( int , int );

int main() {

 
int x, y;

 
cout << "Enter two integers: ";

 
cin >> x >> y;

 
cout << "The result is " << mystery( x, y ) << endl;

return 0; }

 // Parameter b must be a positive

 // integer to prevent infinite recursion 

 int mystery( int a, int b )

 {

 
if ( b == 1 )

 

return a;

 
else 


 return a + mystery( a, b - 1 ); }

Example 3.

Write function distance that calculates the distance between two points (x1, y1) and (x2, y2).

All the numbers and return values should be of type double.

Example 4.

Write a recursive function power(base, exponent) that when invoked, returns

baseexponent

For example, power(3,4)=3*3*3*3

Example 5.

Implement the following integer functions:

a) Function celsius returns the Celsius equivalent of a Fahrenheit temperature

b) Function fahrenheit returns the Fahrenheit equivalent of a Celsius temperature

c) Use the functions to write a program that prints charts showing the Fahrenheit equivalents of all Celsius temperatures from 0 to 100 degrees.

Unit 3 - Arrays

From this unit you should know:

- how to declare an array, initialize it and refer to individual elements of an array

- how to pass arrays to functions

- how to declare and manipulate two-dimensional arrays.

Example 1.

Find the error in each of the following statements:

a) Assume that: char str [5];

cin >> str;//use types hello

b) Assume that: int a[3];

cout << a[1] << “ ”<< a[2] << “ ”<< a[3] << endl;

c) 

double f[3]={1.1, 10.01, 100.001, 1000.0001};

d) Assume that: double d[2][10];

d[1,9] = 2.345;

Example 2.

Write single statements that perform the following one-dimensional array operations:

a) Initialize the 10 elements of integer array counts to zero

b) Add 1 to each of the 15 elements of integer array bonus

c) Read 12 values for double array monthlytemperatures from the keyboard

d) Print the 5 values of integer array bestScores in column format.

Example 3.

What does the following program do?
#include <iostream>

using std::cout;

using std::endl;

void someFunction( int [], int );

int main()

 {

const int arraySize = 10;int a[ arraySize ] ={ 32, 27, 64, 18, 95, 14, 90, 70, 60, 37 };

cout << "The values in the array are:" << endl;

someFunction( a, arraySize );

cout << endl;

return 0;

 }

 void someFunction( int b[], int size ) {

 
if ( size > 0 ) {

someFunction( &b[ 1 ], size - 1 );

 
cout << b[ 0 ] << " "; }

}

Example 4. 

Use a one dimensional array to solve the following problem. A company pays its salespeople on a commision basis. The salespeople receive $200 per week plus 9 percent of their gross sales for that week. For example, a sales person who grosses $5000 in sales in a week receives $200 plus 9 percent of $5000, or a total of $650. Write a program (using an array of counters) that determines how many of the salespeople earned salaries in each of the following categories:

a) $200 - $299

b) $300 - $399

c) $400 - $499

d) $500 - $599

e) $600 - $699

f) $700 - $799

g) $800 - $899

h) $900 - $999

i) $1000 and over

Example 5.

Use a one-dimensional array to solve the following problem. Read in 20 numbers, each of which is between 10 and 100, inclusive. As each number is read, print it only if it is not a duplicate of a number already read. Provide for the worst case in which all 20 numbers are different. Use the smallest possible array to solve this problem.

Example 6.

Imagine a mechanical turtle that walks around the room under the control of a C++ program. The turtle holds a pen in one of two positions, up or down. While the pen is down, the turtle traces out shapes as it moves; while the pan is up, the turtle moves about freely without writing anything. In this problem you will simulate the operation of the turtle and create a computerized sketchpad as well. 

Use a 20 by 20 array floor that is initialized to zeros. Read commands from commands that contains them. Keep track of the current position of the turtle at all times and whether the pen is currently up or down. Assume that the turtle always starts at the position 0,0 of the floor with its pen up.

The set of commands that your program must process are as follows:

1
Pen up

2
Pen down





3
Turn right

4 
Turn left

5, 10
Move forward 10 spaces

6
Print the 20 by 20 array

Unit 4 - Strings 

You should be able to :

- declare and initialize C++ style strings

- to be able to use C++ string manipulation functions

Summary of the string manipulation functions:

	Function
	Purpose
	Syntax

	length
	Returns the length of the string
	str_name.length()

	substr
	Returns a portion of a string
	str_name.substr(starting_position, length)

	compare
	Compares s1 and s2, returns 0 if s1 and s2 are the same, -1 if  s1< s2, 1 if  s1 > s2
	str1_name.compare(str2_name)

	swap
	Swaps two strings
	str1_nameg1.swap(str2_name)

	find
	Searches for a substring. Returns starting position if the substring is found, max size of a string otherwise 
	str_name.find( substring)

str_name.rfind( substring)

str_name.find_first_of( substring)

str_name.find_last_of( substring)

	erase
	Erases all the characters starting with a particular position
	str_name.erase(starting position)

	append
	Appends (concatenates) s2 to the end of s1
	str1_name.append(str2_name)

	insert
	Inserts one string into another
	str1_name.insert(starting position, str2_name)


1. Cryptology is the study of secret messages. One of the earliest known cryptographic systems was used by Julius Ceasar. He made messages secret by shifting each letter three letters forward in the alphabet. For example, using the scheme the letter B is sent to E and the letter M is sent to P. Your task is to write two functions with the function prototypes as follows:

Write a program that allows to the user to enter a sentence, use the function encodeThis to encode the message, and print out the encrypted message. 

Now, take the encrypted message and decrypt it by sending it to the function decodeThis and finally print out the original message.

For example, the message “meet you in the park” encrypted should produce “phhw brx lq wkh sdun”.

2. Write a program that reads several lines of text from the keyboard and prints a table indicating the number of occurrences of each letter of the alphabet in the text. 

To be, or not to be: that is the question

Contains one “a”, two “b”s, etc.

As part of your preparation for the final test as well as University of Waterloo Canadian Computing Competition try to complete as any exercises as you can from the following web site http://www.cemc.uwaterloo.ca/ccc/2008/junior.pdf

_103265668.unknown

