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TemMma: [IpoekTupoBaHue KJIACCOB U CO3J[aHNE OOBEKTOB

Llenb: IlonyueHne npakTHUECKUX HABBIKOB Pa3paOOTKH KIaCCOB, CO3/IaHUS
OOBEKTOB U UCIOJIH30BAHUS JPYKECTBEHHBIX (PYHKITNH 111 00pabOTKH
JTAHHBIX.

3apaHue 1. CropoekTupoBaTh Kiacc point, 0003HaYaIOIIHIA
KOOPJIMHATHI TOYKH Ha TJIOCKOCTH: X,y. PazpaboTaTs:

a) KOHCTPYKTOp C TTapaMeTpaMH - ISl HHUIIHATU3aIllii O0BHEKTOB

KJiacca point;

0) pyHKIIMM TOCTyNa K 3aKPHITHIM YWICHAM KJIacca;

B) JECTPYKTOP, 0003HAYAIOIINI MOMEHT YHUYTOXEHUSI 00BEKTa.
Cosznath 1Ba 00BEKTA U MPOJIEMOHCTPUPOBATH PAOOTY METOJIOB Kilacca.

3apaHume 3. CipoeKkTHPOBaTh KJIACC B COOTBETCTBHH C
unousuoyanrbuvim 3adanuem (cM. npuiioxenue). Cos3marh MacCuB U3 6-TH
00BEKTOB CIIPOCKTUPOBAHHOTO Kiiacca. Paccunrtars Buiuucisemolil

nokasaméeillb.
9 [IpencraBurens KonnuecTBo cTy1eHTOB, 00y4aromuxcsi y KOHKPETHOTO
) YHHUBEPCUTETA npenoaaBaTens

UcxopaHbin KoA:

3aronoBoyHbii ¢aiin point.h:

#ifndef HEADER POINTCLASS
#define HEADER POINTCLASS

class Point

{

private:



int x;

int y;

float v_length;
void calc_length();

public:
Point (int x, int y) :x(x),y(y) {this->calc length();}

int get x() const {return this->x;}

int get y() const {return this->y;}

float vector length() const {return this->v length;}
void set coors(int x, int y);

~Point () {cout << "Point (" << this << ") was deleted.”" << endl;}

#endif

Copepwumoe danna point.cpp:

#include <iostream>
using namespace std;
#include "point.h"

void Point::set coors(int x, int y)
{

this->x = x;

this->y = y;

this->calc length();
}

void Point::calc length()
{

this->v length = sqgrt(pow(x, 2) + pow(y, 2));
}

3aronoBoyHbii ¢aiin university.h:

#include <iostream>
#include <vector>

#ifndef HEADER UNICLASS
#define HEADER UNICLASS

// Kiacc uMHCTUTYTa IJid JIeTeHIE



class University

{

private:
string uni name;

public:
University(string name) : uni name (name) {};
string get name() const { return uni name; }

};

// BaszoOBHI KJIACC IJIS CTYOEHTa U IpPenomaBaTelis
class Person
{
protected:
string name;
string last name;
unsigned short age;

public:
Person(string name, string last name, unsigned short age)
name (name) , last name(last name), age(age)
{}
};

// Kmnacc cryneHTa
class Student : public Person
{
friend class Teacher;
private:
int group;
const University& university;
vector<Teacher*> teachers;

public:
Student (string name,string last name, unsigned short age, const Univer-
sity& university,int group)
Person(name, last name, age), group(group), university(univer-
sity);

~Student () ;
};

// Krnacc mnpenomaBaTesd
class Teacher : public Person
{
// OnucaHve npyx. OyHKIUMK
friend size t get students(const Teacher& teacher);

private:
string specialization;
vector<Student*> students;
const University& university;

public:
Teacher (string name, string last name, unsigned short age, const Univer-
sity& university,string specialization)
Person(name, last name, age);

string get name()const { return last name +" " + name; }
// IobaBieHMe CTyIOeHTa

void add_student (Student* stu);

// YoaneHmue CTyIeHTa



void drop student (const Student* std);};

#endif

Copepwumoe ¢aiina university.cpp:

#include <iostream>
using namespace std;
#include "university.h"

// KOHCTPYKTOp KJjlacCa CTyIeHTa
Student::Student (string name,string last name, unsigned short age, const Uni-
versity& university,int group)
Person(name, last name, age), group(group), university(university)
{
printf("Student: %s %s Jjoined to group [%u] of the %s\n",
last name.c str(), name.c_str(),group,universi-

ty.get name().c _str());

}

// KOHCTpKyTOp KJjlacca MNpenomaBaTesis
Teacher: :Teacher(string name, string last name, unsigned short age, const
Universityé& university,string specialization)

Person(name, last name, age), university(university),specializa-
tion(specialization)

{
printf ("Teacher: %s %s joined to the %s as %s-teacher\n",
last name.c str(), name.c str(),universi-

ty.get name().c _str(),specialization.c_str());

}

void Teacher::add student (Student* stu)
{
stu->teachers.push back(this);
students.push back(stu);
};

// IeckTpyTop CTymeHTa. [lpy ymajieHuu coobllaeT BCEeM MNperomaBaTelisaM
Student: :~Student ()

{
printf("Student: %s %s left the %s\n",
last name.c str(), name.c _str(), university.get name().c_str());
for (Teacher* t : teachers)
{
t->drop_student (this) ;
}
}

// YmaneHue CTyIeHTa



void Teacher::drop student(const Student* std)
{
for (auto it = students.begin(); it !'= students.end(); it++)
{
if (*it == std) { students.erase(it); break; }
}

// OnpenejieHme IOPYXECTBEHHOM (QYHKUMM [0 IIOJIYYEHUI CTYIEHTOB Yy MNpenolaBaTesis
size t get students(const Teacher& teacher)
{

return teacher.students.size()

}

Copepmummoe ¢aina main.cpp:

#include <iostream>

#include "university.h"
#include "point.h"

using namespace std;

void ex1()
{
printf ("Exercise 1\n");
Point a (10, 23);
Point b (-5, =-8);
cout << a.vector length() << endl;
a.set _coors(-3, 0);
b.set coors(0, 0);
cout << a.vector length() << endl;
cout << b.get x() << endl;

void ex2 ()
{
printf ("Exercise 2\n");
University spbgut ("SPBGUT") ;
Teacher tl("Andrey", "Kolobkov'", 34, spbgut, "Mathematics");
Teacher t2("Mikhail", "Lermontov'", 48, spbgut, "History");

Student* students = new Student[6] {
{"vitaliy","Mamonov",18,spbgut,1},
{"Dmitriy","Lastochkin",19,spbgut,1},
{"Evgeniy","Chernov",19,spbgut,?},
{"Anastasia","Mironova",19,spbgut,2},
{"Sergey","Markov",18,spbgut, 1},
{"Andrey","Kondylev",20,spbgut,2} };

tl.add student (&students[0]);
tl.add student (&students[1]);
tl.add student (&students[4]) ;

t2.add student (&students[2]);
t2.add student (&students[3]) ;



t2.add_student (&students[5]) ;

printf ("Number of students at %s: %Szu\n",tl.get name().c_str(), get stu-
dents (tl));
printf ("Number of students at %s: %zu\n", t2.get name().c str(), get stu-

dents (t2));

delete[] students;

}
int main ()
{
setlocale(LC ALL, "ru");
ex1();
ex2();
return 0O;
}

BbiBOA NporpaMMbi:

KoHnconb oTnaakn Microsoft Visual Studio

Exercise 1
25.8799
3

2]
Point(©000006B6B7BF908) was deleted.
Point(©000006B6B7BF8D8) was deleted.

KoHconb oTnaakm Microsoft Visual Studio

Teacher: Kolobkov Andrey joined to the SPBGUT as Mathematics-teacher
Teacher: Lermontov Mikhail joined to the SPBGUT as History-teacher
Student: Mamonov Vitaliy joined to group [1] of the SPBGUT
Student: Lastochkin Dmitriy joined to group [1] of the SPBGUT
Student: Chernov Evgeniy joined to group [2] of the SPBGUT
Student: Mironova Anastasia joined to group [2] of the SPBGUT
Student: Markov Sergey joined to group [1] of the SPBGUT

Student: Kondylev Andrey joined to group [2] of the SPBGUT

Number of students at Kolobkov Andrey: 3

Number of students at Lermontov Mikhail: 3

Student: Kondylev Andrey left the SPBGUT

Student: Markov Sergey left the SPBGUT

Student: Mironova Anastasia left the SPBGUT

Student: Chernov Evgeniy left the SPBGUT

Student: Lastochkin Dmitriy left the SPBGUT

Student: Mamonov Vitaliy left the SPBGUT




