1 General 

Anybody have something specific they want to learn tonight? Specific expectations?

No one gets left behind. Let’s help each other. If you’re done, find someone who’s not done and help them. 

Caution. The purpose of this session is to learn something not to just get the exercises done so don’t let anybody do it for you. Accept all help but make sure you work the keyboard yourself and you know what the helper is telling you to do and why you have to do it. 

2 if statements

2.1.1 basic  if statement

if (condition) 

     statement 

else 

     statement

Write a program to get a person’s age and determine if they are old enough to drive in the state of Massachusetts. Design it first

Initialize variables

Get input

If 16 or older, display “Congratulations! you are old enough to drive.” , otherwise display “Sorry! you are not old enough to drive. “

2.1.2 basic if statement 

Write a program to enter two integers, a numerator and a denominator and calculate the quotient. Do not allow a division by zero error to occur. 

Initialize variables

Get input

Calculate quotient. quotient is numerator /denominator. 

int numerator = 0, denominator = 0, quotient = 0;

cout << “enter two integers: “;

cin >> numerator >> denominator;

if (denominator == 0)

     cout << “Division by zero is not allowed! “ << endl;

else 

     quotient = numerator/ denominator;

cout << “denominator = ” << denominator << endl; 

2.1.3 = instead of == error 

Change == to = in the last problem and see what happens. 

2.1.4 compound statements in if statements. Leaving braces out 

if (condition) {

      statement1;

      statement2;

}

else {

     statement3;

     statement4;

}

Implement the following code properly and then see what happens if we leave out braces around else statements? 

bool bFlag = false;

 
if (bFlag){ 

    cout << "condition is true " << endl;

    cout << "TRUE" << endl;

 }

 else  {

    cout << "condition is false " << endl;

    cout << "FALSE" << endl;

}

2.1.5 Dangling Else

What does the programmer expect to happen if grade = 75? What really happens? Implement this to see. Then fix it.  (Use braces, change indentation to reflect what actually happens). 

if (grade > 68)

      if (grade >= 88) 
           cout << “ You get an A” << endl; 

else 
      cout << “You failed” << endl;
3 while loops

3.1.1 basic while loop with compound statement

while (condition) {
      statement1;
     statement2;

}

Write a program to display the first 10 integers

Start at 1    (initialize lcv)

Display number

Add one to the old number to get the new number  (update lcv)

Stop at 10  (test lcv)

int number = 1;

 

while (number <= 10)  {

      cout << number << endl;

      number = number + 1;

}

3.1.2 Using a boolean variable as lcv

Write a program that inputs grades one at a time, and calculates the average of all grades entered. 

Initialize variables

Get grade  (how do we know when we are done? User enters –1. 

Add grade to sum and increment count by 1

After all grades have been entered, calculate average by dividing sum by count. 

int grade, sum = 0, average = 0, count = 0; 
bool notDone = true;

while (notDone) {

     cout << “Enter next grade (enter -1 if done): “;

     cin >> grade; 

     if (grade != -1) {

          sum = sum + grade;

          count ++;

     }

     else {

          average = sum / count;

          notDone = false;

      }               

}

3.1.3 Infinite loop error

See what happens when you leave out the notDone = false statement.

4 Homework 2

4.1.1 Play game once 

Let’s design homework 2 together. 

Design it for just playing once to start with. Don’t give the user an opportunity to play again

First play the guessing game in English language. Go through several examples. Normal case. User does not want to play again. Abnormal case – user answers with a number greater than 100. 

Initialize variables. 

Computer thinks of a number

Get user’s guess and validate it.

Compare guess to computer’s number

· computer’s number is  > the user’s guess

Display “Guess Higher”

· computer’s number is < than the user’s guess

Display “Guess Lower”

· computer’s number is the same as the user’s guess

Display “Congratulations! You guessed right”

What variables will we have? (computer’s Number, user’s guess). 

What statements get executed over and over again? Plan on putting them in a while loop. How will the while loop be controlled? Boolean (add that to list of variable’s to be initialized. What will it be initialized to? Where will it be set to false? 

Implement that much. Patty give them the code for the random number generator. Initialize seed. get number. 

// Seed the random-number generator with current time so that
// the first number will be different every time we start this program.
int gameNumber; 
srand( (unsigned)time( NULL ) );
 // Generate next number for the game. 
// Adjust random number so that it falls between 0 and 99. 
gameNumber = (int) ((float) rand() / RAND_MAX * 100);

    cout << “Computer’s guess is “ << gameNumber << endl; Recommend this line until the program works for debugging purposes. 

4.1.2 Play game again 

Now give the user the chance to play the game again. This is our design so far: 

Initialize variables including initializing the starting number for the random number generator.

Computer thinks of a number

Get user’s guess and validate it.

Compare guess to computer’s number

· computer’s number is  > the user’s guess

Display “Guess Higher”

· computer’s number is < than the user’s guess

Display “Guess Lower”

· computer’s number is the same as the user’s guess

Display “Congratulations! You guessed right”

When  do we ask the user if they want to play again? when they guess right.

Where do we ask the user if they want to play again? Outside the inner loop. Write that statement in our design. 

Ask user if they want to play again? 

Get user’s answer, validate it. 

· yes  - play again

· no - don’t play again and terminate program

· gobbleygook - display error message and terminate program

We need another loop to play again. Which statements will be in the loop? How will we control it? Another boolean. Where will it be initialized? Where will it be updated? 

for loop

4.1.3 basic for statement

for (expression1; expression2; expression3)
      statement;

Step 1: Evaluate expression1

Step 2: Evaluate expression2. 


If true, execute statement


If false, continue execution at next statement



following the for loop. 

Step3: Evaluate expression3 

Step 4: Repeat Step 2 and 3

Write a for loop that will display the numbers from 1 to 10

for (int i = 1; i <= 10; i++) 


cout << i << endl;     

Write a for loop that will display the numbers from 5 to 55 in steps of  5
for (int i = 5; i <= 55; i += 5) 


cout << i << endl;     

4.1.4 rewrite a while loop as a for loop

for (expression1; expression2; expression3)
      statement;

 

is equivalent to: 

 

expression1;                    //Initialize loop control variable

 

while (expression2) {    //Test loop control variable

      statement;

      expression3;             // Update loop control variable 

}

Example display the numbers from 1 to 10 as a while loop and as a for loop. 

Rewrite the following while loop as a for loop. 

int i = 1; 

while (i <= 10) {


cout << i << endl;

 
i++;

}

for (int i = 1; i <= 10; i++) 


cout << i << endl;     

4.1.5 nested for loops

What does the following code segment do? Walk through it. Show how the internal loop gets reinitialized the second time through. Implement the code and see if we’re right! 

for (int i = 1; i <=2; i++) {

      cout << ‘H’; 

     for (int j = 2; j <= 10; j ++) {


cout << ‘E’;

     }

     cout << “LP!” << endl << endl ;

}

5 do/while loop

5.1.1 basic do/while

do {
      statement;
} while (condition);
Step1: Execute statements inside braces

Step2: Evaluate condition. 

Step3: If condition is true repeat Step1 through 3, otherwise 

continue execution at next statement following the do/while 

statement

Usually use { } even when not necessary

Use do/while loop to tell a user to enter a number between 1 and 10 and to keep repeating that action until the comply. 

do {
      cout << “Enter a number between 1 and 10: “;

      cin >> number;

} while (number <= 0 || number > 10);

Rewrite the following while loop as a do/while loop. 

int i = 1; 

while (i <= 10) {


cout << i << endl;

 
i++;

}

int i  = 1;

do {


cout << i << endl;

 
i++;

}while ( i < 11) 

6 switch statement

