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February 28 Homework Solutions
Page 184, Checkpoint 4.7 –Although the following code segments are syntactically correct, each contains an error.  Locate the error and indicate what each segment will display.

A)
hours = 12;


if (hours > 40);


cout << hours << “hours qualifies for overtime.\n”

B)
interestRate = 0.05;


balance = 1000;


if ( interestRate = .07)



cout << “This account is earning the maximum rate.\n”


balance *= interestRate;


cout << “The new balance is “ << balance << endl;

C)
interestRate = 0.05;


balance = 1000;


if ( interestRate > .07)



cout << “This account earns a $10 bonus.\n”


balance += 10;


balance *= interestRate;


cout << “The new balance is “ << balance << endl;

In code segment A), the semicolon after the if (hours > 40) terminates the if structure.  Thus the cout statement is always executed.  In this case it will print 12hours qualifies for overtime to the screen.  (Note that there is no space between the number and the word hours the way the statement is written.  After the statement is printed, the cursor is moved to a new line on the screen.)  When this statement is corrected, by removing the semicolon, the cout statement will not be executed because hours is not greater than 40.

In code segment B), the relational operator for equals (==) is not used.  Instead, the single equal sign assigns the value of .07 to interest rate.  The if (interestRate = .07) test is true because the value of interestRate is tested.  Since this value is not zero, it will be converted to the bool value of true.  A second error is that the new balance is computed incorrectly.  The statement balance *= interestRate is equivalent to balance = balance * interestRate; thus this calculation will give a balance of 1000 * 0.07 = 70.  Accordingly the output from the incorrect program will be

This account is earning the maximum rate

The new balance is 70

The corrected code is shown below with the corrections in red.


interestRate = 0.05;


balance = 1000;


if ( interestRate == .07)



cout << “This account is earning the maximum rate.\n”


balance *= ( 1 + interestRate );


cout << “The new balance is “ << balance << endl;

With these changes the interest rate is not changes by the if test.  The if test is false so the message about the maximum rate is not printed.  The new balance is correctly computed so that there is a single line of output that reads The new balance is 1050.

The code segment in part C) says that the bonus will be assigned only if the interest rate is greater than .07; however, because braces are not used the statement that adds the ten dollar bouns, balance += 10, is always executed.  This segment has the same error as in C) for the calculation of the new balance.  With these errors the code will produce the following output.

The new balance is 50.5

The corrected code is shown below with changes in red.

interestRate = 0.05;


balance = 1000;


if ( interestRate > .07)


{



cout << “This account earns a $10 bonus.\n”



balance += 10;


}


balance *= ( 1 + interestRate );


cout << “The new balance is “ << balance << endl;

The corrected code will have the same output as in part B): The new balance is 1050.
Page 200, Checkpoint 4.18 – The following program is used in a bookstore to determine how many discount coupons a customer gets.  Complete the table that appears after the program

#include <iostream>

using namespace std;

int main()

{


int numBooks, num Coupons;


cout << “How many books are being purchased? “;


cin >> numBooks;


if ( numBooks < 1 )



numCoupouns = 0;


else if ( numBooks < 3 )



numCoupouns = 1;


elseif ( numBooks < 5 )



numCoupouns = 2;


else



numCoupouns = 3;


cout << “The number of coupouns to give is: “ << numCoupons;


return 0;


}

Based on an evaluation of the code we see that no coupons are given unless the customer buys at least one book.  A purchaser gets one coupon for buying one or two books, two coupons for buying three or four books and three coupons for buying five or more books.  Thus, the input table in the program statement may be completed as shown below.

	it the customer purchases this many books
	this many coupons are given

	1
	1

	2
	1

	3
	2

	4
	2

	5
	3

	10
	3


Page 248, Program 5 – A retail software company sells a package that retails for $99.  Quantity discounts are given according to the following table.

	Quantity
	Discount

	10-19
	20%

	20-49
	30%

	50-99
	40%

	100 or more
	50%


Write a program that asks for the number of units sold and computes the total cost of the purchase.  Validate the input; make sure that the number of units is greater than zero.

The listing below shows one possible answer with the usual listing colors from Visual C++.

#include <iostream>

#include <iomanip>

using namespace std;

int main()

{

            // Set sales price and get input from user

    const double salesPrice = 99;

    cout << "Enter the number of units purchased: ";

    int units;

    cin >> units;

            // Validate data

    if ( units <= 0 )

    {

        cout << "The number of units purchased must be greater than zero.";

        cout << "\nYou entered " << units << " units.";

        cout << "\nProgram will halt execution.  ";

        return EXIT_FAILURE;

    }

    else

    {
            // Valid data; compute discounted purchase price

        double discount;

        if ( units < 10 )

        {

            discount = 0;

        }

        else if ( units < 20 )

        {

            discount = 0.2;

        }

        else if ( units < 50 )

        {

            discount = 0.3;

        }

        else if ( units < 100 )

        {

            discount = 0.4;

        }

        else

        {

            discount = 0.5;

        }
            // discount known; compute and print out total cost

        double totalCost = units * salesPrice * ( 1 - discount );

        cout << "\nYou purchased " << units << " units "

             << "at a base price of $" << salesPrice << ", each.\n\n"

             << "You qualify for a discount of " << 100 * discount

             << " percent.\n\nYour total cost is $" << fixed

             << setprecision(2) << totalCost << endl << endl;

    }

    return EXIT_SUCCESS;

}
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