Lab 59 Due Date: See Blackboard

Source File: ~/1337/59/1ab59.(C|CPP|cpplc++|cclcxx|cp)

Input: Under control of main function
Output: Under control of main function
Value: 2

The purpose of this lab assignment is to extend the Rational abstract data type from Labs 57 and 58.
In this assignment you will add functions for performing comparisons with rational numbers. The header
file for this assignment is shown in Figure 1.

1 #ifndef LAB59_H
2 #define LAB59_H

4 #include <1labb58.h>
6 using namespace std;

s // Function rationalEqual returns true if rational first is equal to
o // rational second and false otherwise.
10 bool rationalEqual(const Rational& first, const Rational& second);

12 // Function rationalNotEqual returns true if rational first is not
13 // equal to rational second and false otherwise.
14 bool rationalNotEqual(const Rational& first, const Rational& second);

16 // Function rationallLessThan returns true if rational first is less
17 // than rational second and false otherwise.
18 bool rationallessThan(const Rational& first, const Rational& second);

20 // Function rationallLessThanOrEqual returns true if rational first

21 // is less than or equal to rational second and false otherwise.

22 bool rationallessThanOrEqual(const Rational& first, const Rational& second);
23

24 // Function rationalGreaterThan returns true if rational first is greater

25 // than rational second and false otherwise.

26 bool rationalGreaterThan(const Rational& first, const Rational& second);

27

28 // Function rationalGreaterThanOrEqual returns true if rational first

20 // is greater than or equal to rational second and false otherwise.

30 bool rationalGreaterThanOrEqual(const Rational& first, const Rational& second);

31

32 #endif

Figure 1. /usr/local/1337/include/1ab59.h

A sample main function for testing these functions is shown in Figure 2. A sample execution se-
quence is shown in Figure 3. To use the Makefile as distributed in class, add a target of 1ab59 to
targets2srcfileswithlibrary.
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#include <labb59.h>

#include <string>

#include <iomanip>
#include <cstdlib>

using namespace std;

int main()

{

Rational first, second;

string operators[6] = {n==n’ ||!=||’ ng ||’ n<=n’ "y n’ ||>=||};

uint i;

cout << boolalpha;

while (rationallnput(rationallnput(cin, first), second))

{

if (rationalValid(first) && rationalValid(second))

{
for (i =

{

rationalOutput(cout, first);
cout << ’ ’ << operators[i] << 7 ’;
rationalQOutput(cout, second);

0; i < 6; ++i)

cout << " =",

switch

{
case
case
case
case
case
case

(1)

> W N - O

5:

default:

}

cout
cout
cout
cout
cout
cout

cerr << "Error. Unknown operator. Exiting." << endl;
exit (EXIT_FAILURE) ;

cout << endl;

}
}
}

return EXIT_SUCCESS;

}

<<
<<
<<
<<
<<
<<

rationalEqual (first, second); break;
rationalNotEqual(first, second); break;
rationallessThan(first, second); break;
rationallLessThanOrEqual (first, second); break;
rationalGreaterThan(first, second); break;
rationalGreaterThanOrEqual (first, second); break;

Figure 2. /usr/local/1337/src/lab59main.C
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1 newuser@csunix
2 newuser@csunix
3 mnewuser@csunix
4 newuser@csunix
5 mnewuser@csunix
6 mnewuser@csunix
7 newuser@csunix
8 mnewuser@csunix
9 mnewuser@csunix
10 newuser@csunix

15 newuser@csunix
6 -3 4 -3 4

7w -3 4 3 4
8 0 5 0 7
19 1 1 5 4
20 25 45 8 99
21 3 4 -3 4
22 1 4 3 2
23 1 4 3 -2

24 -1 -4 -3 -2
25 newuser@csunix

“> cd 1337
~/1337> mkdir 59
~/1337> cd 59
~/1337/59> cp
~/1337/569> cp
~/1337/59> cp
~/1337/59> cp

~/1337/59> make lab59

1 g++ -g -Wall -std=c++11 -c lab59main.C -I/usr/local/1337/include -I.
12 g++ —-g -Wall -std=c++11 -c lab59.cpp -I/usr/local/1337/include -I.
13 g++ -0 lab59 lab59main.o lab59.o -L/usr/local/1337/1ib -1m -1lbits \
14 -W1l,-whole-archive -11ab59 -Wl,-no-whole-archive

~/1337/59> cat 01.dat

~/1337/59> cat 01.dat

26 -3/4 == -3/4 = true
27 -3/4 '= -3/4 = false
28 -3/4 < -3/4 = false
20 -3/4 <= -3/4 = true
30 -3/4 > -3/4 = false
31 -3/4 >= -3/4 = true
32 -3/4 == 3/4 = false
33 -3/4 '= 3/4 = true
3¢ -3/4 < 3/4 = true
35 -3/4 <= 3/4 = true
36 -3/4 > 3/4 = false
37 -3/4 >= 3/4 = false
38 0/5 == 0/7 = true
39 0/5 !'= 0/7 = false
20 0/5 < 0/7 = false
1 0/5 <= 0/7 = true
42 0/5 > 0/7 = false
43 0/5 >= 0/7 = true
44 1/1 == 5/4 = false
45 1/1 != 5/4 = true
46 1/1 < 5/4 = true
147 1/1 <= 5/4 = true
48 1/1 > 5/4 = false
49 1/1 >= 5/4 = false

/usr/local/1337/data/59/* .
/usr/local/1337/include/1ab59.h .
/usr/local/1337/src/lab59main.C .
/usr/local/1337/src/Makefile .
~/1337/59> touch lab59.cpp

~/1337/59> # Edit Makefile and 1lab59.cpp

./1ab59

Figure 3. Commands to Compile, Link, & Run Lab 59 (Part 1 of 2)
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25/45 == 8/99 = false
25/45 '= 8/99 = true
25/45 < 8/99 = false
25/45 <= 8/99 = false
25/45 > 8/99 = true
25/45 >= 8/99 = true
3/4 == -3/4 = false

3/4 '= -3/4 = true

3/4 < -3/4 = false
3/4 <= -3/4 = false
3/4 > -3/4 = true
3/4 >= -3/4 = true

1/4 == 3/2 = false
1/4 '= 3/2 = true
1/4 < 3/2 = true
1/4 <= 3/2 = true
1/4 > 3/2 = false
1/4 >= 3/2 = false

1/4 == 3/-2 = false
1/4 '= 3/-2 = true
1/4 < 3/-2 = false
1/4 <= 3/-2 = false
1/4 > 3/-2 = true

1/4 >= 3/-2
-1/-4 == -3/-2
-1/-4 '= -3/-2
-1/-4 < -=3/-2
-1/-4 <= -3/-2
-1/-4 > -3/-2

-1/-4 >= -3/-2 =

newuser@csunix
newuser@csunix
newuser@csunix
newuser@csunix
newuser@csunix

true

= false
= true
= true
= true
= false
false
~/1337/59>
~/1337/59>
~/1337/59>
~/1337/59>
~/1337/59>

cat Ol.dat | ./lab59 > my.out

diff 01l.out my.out

cat O4.dat | ./lab59 > my.out

diff 04.out my.out

Figure 3. Commands to Compile, Link, & Run Lab 59 (Part 2 of 2)
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