
CFS2155 − Object-Oriented Programming − week6

Integer Arithmetic and Field Width Specifiers

The aim of this laboratory is to give you experience in writing and executing
a program which uses integer arithmetic and in formatting the output into
columns (tables) using cout and setw

1. The following program illustrates how an 8-bit central processing unit
(CPU) carries out addition:

#include <iostream>
#include <math . h>
using namespace std ;

main ( ) {
int value1 , va lue2 ;
int r e s u l t ;
cout << ”Enter argument one : ” ;
c in >> value1 ;
va lue1 = value1 % 256 ;
cout << ”8−b i t CPU s t o r e s : ” << value1 << ”\n” ;
cout << ”Enter argument two : ” ;
c in >> value2 ;
va lue2 = value2 % 256 ;
cout << ”8−b i t CPU s t o r e s : ” << value2 << ”\n” ;
r e s u l t = ( value1 + value2 ) % 256 ;
cout << ”8−b i t CPU computes ” << r e s u l t << ” as ( unsigned ) input add i t i on ” ;

} // end o f main

Notice here how the arithmetic is performed modulo 256. Using this
information, answer the following questions:

(a) Modify this program so that it demonstrates both addition and
multiplication of (unsigned) integers for a 4-bit CPU. Test the
program with a range of numbers to ensure that the sum, product
and carry flag values are correct.

(b) What problems might you anticipate if you modified this program
to perform subtraction1 as well?

In programs such as this, where the operations for an 8-bit and 4-
bit processor are identical apart from the modulo size, you will find it
easier to use #define MODSIZE 256 in the demonstration program and
replace all instances of 256 by MODSIZE in all statements (but not in
comments.) The usage is similar to the way that you have already
learned to use PI as a constant.

1Hint: maybe 1 bit of the data might be used for storing the numbers sign?
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2. A jukebox can accept coins up to the value of £2 total and the cost
of playing a single CD is 30p. At this stage you must assume that the
user enters at least 30p and the task is to issue the correct change in
the denominations £1, 50p, 20p or 10p, using the minimum number of
coins2.

3. Use stepwise refinement to develop a C++ program which:

Declares appropriately named integer variables

eg. p50 (for 50 pence).

Prompts the user for appropriate input.

Reads the amount of money entered in pence

eg. £2 is read in as 200.

Calculates the change to be dispensed.

Dispenses the correct change in the minimum set of valid coins using
integer divide and remainder arithmetic as per the explanatory
example at the end of lecture 5. If you follow this algorithm you
will automatically calculate the minimum set of valid coins.

The dispensing of change should finally be represented by output to
the screen in the form of a table using setw() output manipulator
and the tab command (\t)

For example, the layout is as folows:

Cost Money input Change Coins output

30 100 70

Pound 50p 20p 10p

0 1 1 0

All the data output is to be right justified and aligned into columns
(tabulated).

Ensure that you test your program with a range of prices and money
tendered to ensure that it is working correctly.

2Later in the course we will return to this example to check that enough money has
been entered and to allow the user to select the CD to be played, but to do these things
you need to know about if statements, switch statements and loops.
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Question 2 Notes

A good general approach to problem solving is to begin with a simple solu-
tion and then build it up into a more complex solution if this is required by
the problem specification. For this program I suggest the following:

Version 1:

Solve the logic of the problem with very simple output:

eg. all on separate lines as:

money input

change

coins to be dispensed:

50p

20p

etc.

Then test his version to demonstrate that the logic and results are cor-
rect.

Version 2:3

Format the output to be in a table using the TAB control sequence in cout
but let the columns be left justified.

Again, test this to check alignment into columns.

Version 3:

Format the output to be in right justified columns. Then test this final
version.

Use the \t (tab) control sequence in cout to move to the next left justified
column and then use setw(n) to tabulate the output right justified in that
column. You will need to count the characters in each of the above headings
to do this:

eg. cout << setw(4) << cost << ”\t”<< setw(11) << money input

will tabulate the first 2 columns for this problem.
If you have problems visualising this solution, use a graph page in your

log book to work it out. Tab stops are usually set every 8th column.
3Some students may prefer to combine versions 2 and 3.
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Log Book

Remember to complete your log book record (stepwise refinement and re-
sults) as you progress with a solution to question 2.
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