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class GraphicOutput

{
public:

ciass Screen: public GraphicOutput

CoNOR~WNE

public:
10. virtual void draw(GraphicObject &);

12. 1
13. class Plotter: public GrahpicOutput

{
15. public:
16. virtual void draw(GraphicObject &);

18.

virtual void draw(GraphicObject &) = 0;
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. void paint(GraphicOutput &go)

GraphicObject gObj;

Q.(.).draw(gObj);

. void main()

- {

Screen scr;

Plotter plot;
GraphicObject gObj;
paint(scr);
plot.draw(gObj);
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Screen::draw(GraphicObject &) &3\ ;
Plotter::draw(GraphicObject &) & 3t
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Class L Student Grade
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Sol:
class class Student }
{ public:
struct CourseRecord L
{ private:
CourseRecord(Course *course, Grade vector<CourseRecord> m_courses;
*grade); h
Course *course;
Grade *grade;



class Course private:
{ vector <Student *> m_students;
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void Student::CourseRecord(Course *course, Grade *grade)
: course(course), grade(grade)

{
}
void Student::takeACourse(Course *course)
{
if (course->addAStudent(this))
m_courses.push_back(CourseRecord(course, new Grade));
}
bool Course::addAStudent(Student *student)
{
inti;
for (i=0; i<m_students.size(); i++)
if (m_students[i] == student)
return false;
m_students.push_back(student);
return true;
}
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Student::~Student()
{
inti;
for (i=0; i<m_courses.size(); i++)
delete m_courses[i].grade;
}
Course::~Course()
{
}

d. [10] 4% % 4%, 3% Student #g % @ F T B35 47 415 JARDR T LG 04 g St (K
3% Grade g %] 7 — 1 intaverageScore():/i o )

Sol:

double Student::averageScore()

{
double sum=0.0;
inti;
for (i=0; i<m_courses.size(); i++)

sum += m_courses[i].grade->averageScore();

return sum / m_courses.size();

}
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Sol:
double Course::averageScore()
{
double sum=0.0;
int i, count=0;
CGrade *grade;

for (i=0; i<m_students.size(); i++)
if (grade=m_students[i].findCourseGrade(this))

{

count++;
sum += grade->averageScore();

}

return sum / count;

Grade *Student::findCourseGrade(Course *course)

t
inti;
for (i=0; i<m_courses.size(); i++)
if (m_courses[i].course == course)
return m_courses[i].grade;
return 0;
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Sol:
class LetterGrade: public Grade
{
public:
virtual int averageScore();
private:
char m_grades[6][3];
int m_count;
3
int LetterGrade::averageScore()
{
int sum =0;

for (int i=0; i<m_count; i++)
if (m_grades][i][0] =='A")
{

if (m_grades[i][1] == "'+")
sum += 95;

else if (m_grades[i][1] =="-')
sum += 82;

else
sum += 87;

}
else if (m_grades[i][0] =='B)
{

if (m_grades[i][1] =="+")
sum +=78;

else if (m_grades[i][1] =="-")
sum += 70;

else
sum +=75;



}
else if (m_grades[i][0] ==
{

if (m_gradesl[i][1] ==

)
)

sum += 68;
else if (m_grades[i][1] =="-")
sum += 60;
else
sum += 65;
}
else if (m_grades[i][0] =='F")
sum += 50;
return (int)(((double) sum) / m_count+0.5);
}
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18. Matrix::~Matrix()
1. class Matrix 19.
2. { 20. for (int i=0; i<m_nRow; i++)
3. public: 21. delete[] m_data[i];
4. Matrix(int nRow, int nCol); 22. delete[] m_data;
5. virtual ~Matrix(); 23. }
6. private: 24. double computeDeterminant(Matrix source)
7. double **m_data; 25. {
8. int m_nRow, m_nCol; .. Il calculate the determinant of
9. % .. I/ the matrix source
10. 26.
11. Matrix::Matrix(int nRow, int nCol) 27. int main()
12. : m_nRow(nRow), m_nCol(nCol) 28.
13. { 29. Matrix matrix(3,4);
14. m_data = new double*[nRow];
15. for (int i=0; i<nRow; i++) 30. double det = computeDeterminant(matrix);
16. m_data[i] = new double[nCol];
17. } 31. }
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*ptr = 10;

cout << *ptr << endl;
delete ptr;

double *dptr = new double;
*dptr = 20.5;

cout << *ptr << endl;

*dptr = 0.3;

cout << *ptr << endl;
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Matrlx Matrix(Matrix &src)
: m_nRow(src.m_nRow), m_nCol(src.m_nCol)

{
m_data = new double*[nRow];
for (int i=0; i<nRow; i++)
m_data[i] = new double[nCol];
for (int j=0; j<nCol; j++)
m_data[i][j] = src.m_data[i][j];
}
}



