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UEE1303(1602) S12: Object-Oriented Programming
C/C++ Overview

. What you will learn from Lab 1

In this laboratory, you will learn the basic concepC/C++ programming.

TAsk 1-1 NAMESPACES

v Please execute the progrdmb1-1. Please try to identify the scope of variable midi in
namespaceomplex.

// labl-1.h
namespace Complex{
typedef struct{
double real;
double image;
}Cplex;

const double pi = 3.1416;
void showComplex(const Cplex &m);

// labl-1.cpp
#include <iostream>
#include "labl-1.h"
namespace Complex{
void showComplex(const Cplex &m)

{
std::cout << m.real;
if (m.image < 0)
std::cout << m.image << "i" << std::endl;
else
std::cout << "+" << m.image << "i" << std::endl;
}

// labl-1-main.cpp
#include <iostream>
#include "labl-1.h"

int main()
{
Complex: :Cplex n;
n.real = 1 * pi;
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n.image = -0.5;
Complex: :showComplex(n) ;
return 0;

}

» Please modify the compiler error.

v' Please modifgabl-1-main.cpp as following and execute the program again.

// labl-1-main.cpp
#include <iostream>
#include "labl-1.h"

using namespace Complex;

int main()

{
Cplex n;
n.real = 1 * pi;
n.image = -0.5;
showComplex(n) ;
return 0;

}

» Can you differentiate the above two programs?

TAsK 1-2 ScopPe OPERATOR(::)

v" Please compile and execute the progtain - 2.

// labl-2.cpp
#include <iostream>

const int n = 10000;

int main()

{
int n = 10;
std::cout << n << " " << ::n << std::endl;
return 0;

}

» Scope operator is usually used to qualify the merdbéned in specific namespace. For
example, scope operatordmd: : cout is used to qualify the member functiosut under

namespacetd.

» Scope operator can also indicate the member funatider global namespace,:as is

in this example
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TASK 1-3 |INLINE FUNCTIONS

v' The following two examples are used to illustrétte difference betweeimline functions and
define macro.

// labl-3-1.cpp
#include <iostream>
#define Area(x,y) ((x)*(y))

int main()

{
double n = Area(3,5.1);
std::cout << "Area(3,5.1) = " << n << std::endl;
return 0;

}

// labl-3-2.cpp
#include <iostream>
inline int Area(int x,int y) {return x*y;}

int main()

{
double n = Area(3,5.1);
std::cout << "Area(3,5.1) = " << n << std::endl;
return 0;

}

» Althoughdefine macro results in the answer as you expedtjne functions follow all
the protocols of type safety enforced on normatfioms. While you compile the
lab1-3-2.cpp file using inline functions, compiler shows therviiag message about
error type conversion but it does not so as youpl@ab1-3-1.cpp.

TAsSK 1-4 DIRECTIVES

v' Please compile and execute ila#1-4 to understand the usage ofdef/ifndef directive.

// labl-4-1.cpp

#include <iostream>

#ifndef PI

#define PI 3.14159

#endif

int main()

{
std::cout << PI << std::endl;

return 0;
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// labl-4-2.cpp
#include <iostream>

#define PI 3.1416
#ifndef PI

#define PI 3.14159
#endif

int main()

{
std::cout << PI << std::endl;
return 0;

}

v' Please compare the results above two programsxatairethe reason.

TAsSK 1-5 EXERCISES

1. COMPLEX ARITHMETIC

v' Please write a C++ program to operate the arittmoéttomplex number. You have to read
two complex numbers fromcémplex. txt.” and output the arithmetical result of the two
complex numbers torésult.txt.” The example files content are as follow.

The command-line usage of the program is shownnbelo

>./pg01l complex.txt result.txt

The required format for a sample input filex1-1a.in” as “complex.txt” is shown as
follows.

1.5+61
-2-101

In the “complex. txt” file, the first line and the second line indicaithe complex numbaer
andB, respectively. The representation of complex nunm@+bi, wherea means the real
part anch means the image part.dfis equal to zero, it can be writtencasi instead obi.
For the same reason, it should be writtea+#s while the complex number has no image patrt.

Your result should be written to user-specifiedpotifile. The sample output foex1-1a.in”
is file “ex1-1a.out” with the content shown as below.
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-0.500-4.0001 // A+ B
3.500+16.0001 // A - B
57.000-27.0001 // A * B
-0.606+0.0291 // A/ B

v" Requirement
In this exercise, you need to extract informatiammf the given text file. To process a text file,
you have to observe the format of this text fitstfiFor example, each line indicates a
complex number, there is no space in the line thachumbers are separated by ‘+’, -’ and ‘.

» Main function:

// ex1-1.cpp

int main(int argc, char *argv[])

{
Cplex a, b; // use struct named Cplex under namespace Complex
ReadTextFile(argv[1l], a, b); // process text file
Cplex results[4]; // store the results of diff. operation
results[0] = ComplexOperation(a, b, "+’);
results[1] = ComplexOperation(a, b, "-’);
results[2] = ComplexOperation(a, b, "*’);
results[3] = ComplexOperation(a, b, '/’);
PrintComplex(argv[2], results); // print the results on file.
return 0;

}

You have to finish this exercise by above struetmd write three functionBeadTextFile(),
ComplexOperation() andPrintComplex().
v' Extra Test case

You can use extra test case to test your program.

The file is “ti01b. in”".

1.5+61
1.5-61
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The output should beti01b.out”

3.000+0.0001

0.000+12.0001
38.250+0.0001
-0.882+0.4711

2. DIFFERENTIATION OF POLYNOMIALS
v' Given an arbitrary polynomial with a degree n

f(X) = cX" + CraX™ + ... + Xt + Go, nandc; 0 Z, i 0 [0,n]

Please write a program to read a file containimplgnomial and find the differentiation of
the polynomials. Write the result to the outpug filn this exampley is less thar0060. The
command-line usage of the program is shown below

>./ex02 input file.in ouput file.out

The required format for a sample input file “01.ie"shown as follows.

2X"M2+X+1

Note that the representation of polynomial mayb®in descending order. It canXel +2X"2
in above example.

Your result should be written to user-specifiedootifiile. The sample output for “@%a. in”
is file “ex02a.out” with the content shown as below.

4X+1

v" Requirement
The main function of your program is specific adofes,

> Data structure and main function:

// ex1-2.cpp
const int MAX = 1000;
typedef struct
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char coeff[10];
int power;
}Items;
typedef struct
{
Items items[MAX];
int num items;
}Poly;

int main(int argc, char *argv[])

{
Poly eq;
ReadTextFile(argv[1], eq); // process text file
DifferentationPoly(eq); // differentiation of polynomials
PrintComplex(argv[2], eq); // print the results on file.
return 0;

}
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