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Lenb

[TosyueHUe MpaKkTUUeCKUX HaBbIKOB CO37laHUS 111a0/I0HOB K/1aCCOB U
AUHAMHUUeCKUX CTPYKTYP JaHHBIX, pa3pab0TKU U OT/IaJKHd 00BbeKTHO-
OPUEHTUPOBAHHBIX MMPOrPaMM.

3agaHue

A) CripoekTrpoBarth 111ab/10H K1acca dynamo /15t peanu3aljiy 0JHOCBS3HOTO
JIMHEeHMHOTO CIIUCKA.

B) Ipwu ucriosnb3oBaHKY 11a0/i0Ha K/lacca B KauecTBe JaHHBIX [/l 37ieMeHTa
OZJHOCBSI3HOTO CITMCKA UCIMO/b30BaTh CTPYKTYPHYIO IepeMeHHY1O,
coieprKalllyo C/elyIOIIyI0 epCOHaTbHY0 MH(OPMALUIO:
+) JINUHBIA HOMED;
+) bamunus;
+) nwms;
+) BO3pacT;
+) CTpaHa MpOoKUBaHUs;
+) mpodeccus;
+) x0606wu;
+) HoMep TesiepoHa.

C) [1nis mipe/icTaBIeHNsI CHMBOJIbHBIX CTPOK B 3/IEMEHTE CIHMCKA UCIT0/Ib30BaTh
00beKTHI Kacca String, CripoeKTUPOBaHHOTO B jabopaTopHoii pabote Neb.

D) Co3pnath cricok u3 10-15 aneMeHTOB.

E) Pa3paborarh ¢yHKIMM PabOTHI CO CTIMCKOM:
MOUCK MH(OPMALIUU 110 HOMepY, (haMU/InK;
nobaByieHUs 37IeMeHTa B CTIMCOK;

BBIBO/] Ha KPaH /IaHHbIX 3/IeMeHTa CITUCKa;

BBIBOJI, HAa 5KpaH (hamwinii, eciu 3a7aH(bl) (C KJIaBUaTypbl): BO3pacT,
npodeccusi, Xo60wu;

COPTUPOBKA CMMCKa M0 HOMEPY, (haMUInH ([JONOTHUTENBHO);

F) Wnrepdeiic nonb3oBaresiss 0hOPMUTH B BUZIE MEHIO.



Kopg nporpamMmbl
Copep>xumoe ¢aiijia main.cpp:

#include "String.h"
#include "Dynamo.h"
#include "Human.h"

void backMessage();

void editMessage(Element<human> *current_data, human *input_data);

void inputInteger(const char *name, int *current_value, int *dest_value);

void inputString(const char *name, String *current_value, String *dest_value);
bool isNumber(char *str, int length);

int main()
{
human elem_array[] = {

{1, "NyTtmu", "Bnagummup", 62, "Poccua", "Npe3ungeHt", "OxoTa",
"'79991234567"},

{2, "MepgBegeB", "AmuTpuii", 49, "Poccua", "MNpeacepaTtennb
npasutensctea", "HeumssecTHo", '"79991234567"},

{3, "O6ama", "Bapak", 53, "CWA", "Npe3ugeHT", "HenssecTHO",
"19991234567"},

{6, "[MxoHcToH", "QAaBua", 73, "KaHaga", "Npe3ungeHT", "HenssecTHO",
"19991234567"},

{10, "Tayk", "Hoaxum", 74, "TepmaHua", "NpesugeHT", "HenssecTHO",
"'499991234567"},

{4, "Onnang", "opaHcya", 60, "®paHuua", "MpesugeHT", "HemzsecTHO",
"'339991234567"},

{7, "HanonutaHo", "[Ixopgxo", 89, "WUTtanua", "Mpe3ungeHT",
"HenssecTHO", '"399991234567"},

{8, "Commapyra", "CumoHeTTa", 54, "llBeliuapua", "Mpe3ngeHt",
"HensBecTHO", "419991234567"},

{9, "HuiiHucTé", "Caynun", 66, "ouHnangua", "Mpe3sngeHT", "HemszBecTHO",
"'3589991234567"},

{5, "EnuzaBeTa II", "AnekcaHgpa", 88, "bpuTaHua", "Koponesa",
"HensBecTHO", '"449991234567"}

I
Dynamo<human> list;
for (unsigned int i = 0; i < sizeof(elem_array) / sizeof(*elem_array); i+

list.add(elem_array[i]);
3

char input[32];
int input_menu;

do {
cout << "BblbepuTe oAMH U3 NYHKTOB NyTém BBOAa uudpb:" << endl;
cout << "1 - HaiTm 3anucb no Homepy'" << endl;
cout << "2 - HaiTtm 3anuce no ¢ammnumn" << endl;
cout << "3 - YganuTb 3anucb no Homepy" << endl;
cout << "4 - YpanuTb 3anucb no dammnun" << endl;
cout << "5 - N3MeHWUTb 3anucb Mo Homepy" << endl;
cout << "6 - U3MeHWUTb 3anucb no pamunumn" << endl;
cout << "7 - [lo6aBUTb 3n1eMeHT B cnucok" << endl;
cout << "8 - CopTupoBaTb CNMUCOK Mo Homepy" << endl;
cout << "9 - CopTwupoBaTb cnucok no damunuun" << endl;
cout << "10 - BbiBeCTW BeCb CcnMcok" << endl;
cout << "O@ - Bbixog" << endl;



cout << "Bwlbop: ";

cin.getline(input, 32);
input_menu = atoi(input);

switch (input_menu) {
case 1:

list.get(input_number);

{

int input_number;

cout << "BBegu Homep 3anucu: ";
cin.getline(input, 32);
input_number = atoi(input);

Element<human> *input_elem =

if (input_elem == NULL) {

cout << "Quubka: 9neMeHT nog Homepom '" <<
input_number << "' He HaligeH" << endl;
} else {
input_elem->show();
}
backMessage();
}
break;
case 2:
{
cout << "BBegu dammnu 3anumcu: ";
cin.getline(input, 32);
OemToChar (input, input);
Element<human> *input_elem = list.get(input);
if (input_elem == NULL) {
cout << "Owubka: anemeHT c ¢Pamumnuen '" <<
input << "' He HanpgeH" << endl;
} else {
input_elem->show();
}
backMessage();
}
break;
case 3:
{
int input_number;
cout << "BBegu Homep 3anucu: ";
cin.getline(input, 32);
input_number = atoi(input);
Element<human> *input_elem =
list.get(input_number);
if (input_elem == NULL) {
cout << "OwwubKa: 9neMeHT nof Homepom '" <<
input_number << "' He HaligeH" << endl;

} else {
list.remove(input_elem);
cout << "3JnemeHT ypanéH" << endl;

}

backMessage();



break;

case 4:
{
cout << "BBegu damumnuro 3anucu: ";
cin.getline(input, 32);
OemToChar (input, input);
Element<human> *input_elem = list.get(input);
if (input_elem == NULL) {
cout << "Ouwmbka: anemeHT c ¢amumnumen '" <<
input << "' He HalijeH" << endl;
} else {
list.remove(input_elem);
cout << "3JnemeHT ypanéH" << endl;
}
backMessage();
}
break;
case 5:
{

int input_number;

cout << "BBegu Homep 3anucu: ";
cin.getline(input, 32);
input_number = atoi(input);

Element<human> *input_elem =
list.get(input_number);
if (input_elem == NULL) {
cout << "OwubkKa: aneMeHT nof Homepom '" <<
input_number << "' He HalifeH" << endl;
} else {
human edit_elem;
editMessage(input_elem, &edit_elem);

list.edit(input_elem, edit_elem);

cout << "3JnemeHT oTpegakTumpoBaH" << endl;

3

backMessage();

}

break;

case 6:

{
cout << "BBegu dammnuwo 3anucu: ";
cin.getline(input, 32);
OemToChar (input, input);

Element<human> *input_elem = list.get(input);
if (input_elem == NULL) {
cout << "Owubka: anemeHT c ¢Gamumnuen '" <<
input << "' He HaWpgeH" << endl;
} else {
human edit_elem;
editMessage(input_elem, &edit_elem);

list.edit(input_elem, edit_elem);

cout << "39nemeHT oTpegakTumpoBaH" << endl;

3

backMessage();



}

break;
case 7:

{

human input_elem;
editMessage(NULL, &input_elem);
list.add(input_elem);

cout << "3Banucb ycnewHo pob6asreHa" << endl;
backMessage();
}
break;
case 8:
list.sort();

cout << "Cnucok oTcopTupoBaH Mo Homepy" << endl;
backMessage();
break;
case 9:
list.sortByName();

cout << "Cnucok oTcopTumpoBaH no ¢ammnun" << endl;
backMessage();
break;
case 10:
list.show();
backMessage();

break;
} while (input_menu != 0);
return 0,
}
void backMessage()
{
cout << endl << "[Ana Bo3BpaTa B MeHWO HaxmuTe BBOA" << endl;
char input[32];
cin.getline(input, 32);
}

void editMessage(Element<human> *current_data, human *input_data)
{
if (current_data == NULL) {

inputInteger("Homep", NULL, &input_data->number);

inputString("¢ammnuiw", NULL, &input_data->last_name);

inputString("uma", NULL, &input_data->first_name);

inputInteger("Bo3pacT", NULL, &input_data->age);

inputString("cTpaHy", NULL, &input_data->country);

inputString("pa6oTy", NULL, &input_data->job);

inputString("xo66u", NULL, &input_data->hobby);

inputString("Tene¢oH", NULL, &input_data->phone_number);

} else {

inputInteger("Homep", &current_data->getData()->number, &input_data-
>number);

inputString("dammnuw'", &current_data->getData()->last_name,
&input_data->last_name);

inputString("uma", &current_data->getData()->first_name,
&input_data->first_name);

inputInteger("Bo3pacT", &current_data->getData()->age, &input_data-
>age);

inputString("cTpaHy", &current_data->getData()->country,
&input_data->country);



>job);
inputString("xo66u", &current_data->getData()->hobby, &input_data-
>hobby);
inputString("Tene¢oH", &current_data->getData()->phone_number,
&input_data->phone_number);
}
}
void inputInteger(const char *name, int *current_value, int *dest_value)
{
char input[32];
do {
if (current_value == NULL) {
cout << "BBeguTte " << pame << ": ",
} else {
cout << "BBeguTte " << name << " [" << *current_value << "]: ";
cin.getline(input, 32);
if (strlen(input) == 0 && current_value != NULL) {
*dest_value = *current_value;
return;
} while (!isNumber (input, 32));
*dest_value = atoi(input);
}
void inputString(const char *name, String *current_value, String *dest_value)
{
char input[32];
if (current_value == NULL) {
do {
cout << "BBeguTte " << name << ": ";
cin.getline(input, 32);
OemToChar (input, input);
dest_value->set(input);
} while (strlen(input) == 0);
} else {
cout << "BBeguTte " << name << " [" << *current_value << "]: ";
cin.getline(input, 32);
OemToChar (input, input);
if (strlen(input) == 0) {
*dest_value = *current_value;
} else {
dest_value->set(input);
}
}
}
bool isNumber(char *str, int length)
{
return isdigit(str[0]);
}

inputString("pab6oTy", &current_data->getData()->job, &input_data-

Copep>xxumoe daiisa String.h:

#include <iostream>
#include <stdio.h>



#define strlen __strlen
#include <windows.h>
#undef strlen

#ifndef STRING_H
#define STRING_H

using namespace std;

class String {

public:
String();
String(const char *input_string);
String(const String &obj);
~String();

int length();

char at(int index);

void set(const char *str);

void setchar(int index, char symbol);
void append(const char *str);

void erase(int start_pos, int end_pos);
void insert(const char *str, int index);
char *c_str();

friend int strlen(const char *str);

String& operator+(String& str);
bool operator==(String& str);
bool operator!=(String& str);
bool operator<(String& str);
bool operator>(String& str);

friend istream& operator>>(istream& in, String& str);
friend ostream& operator<<(ostream& out, String& str);

private:
char *s;
int n;
I

ostream& operator<<(ostream& out, const char *obj);

#endif // STRING_H
Copep>xumoe datina String.cpp:

#include "String.h"

String::String()

{
S = new char [256];
s[0] = '\0';
n =20,
}
String::String(const char *input_string)
{
s = new char [256];
s[0] = '"\O';
n =20,

append(input_string);



String::String(const String &obj)
{

S = new char [256];

s[0] = '\0';

n =20,

append(obj.s);

String::~String()

if (s) {
delete s;
s = NULL;
}
}
int String::length()
{
return n;
}

char String::at(int index)

return s[index];

}

void String::setchar(int index, char symbol)

s[index] = symbol;

}
void String::append(const char *str)
{
// nonyyaem pnauvHy str
int str_len = strlen(str);
// co3pgaém HOBYW CTPOKY C 60nblMM pa3mepom
char *buf = new char [n + str_len + 1];
// Konupyem
for (int 1 = 0; i < n; it++) {
buf[i] = s[i];
}
for (int i = n; i < n + str_len; i++) {
buf[i] = str[i - n];
}
n += str_len;
buf[n] = '\0@"';
// ypansem cTapblii 06bLEKT M npucBamBaem ykasaTtenw agpec buf
delete s;
s = buf;
}
void String::set(const char *str)
{

int str_len = strlen(str);
char *buf = new char [str_len + 1];

// Konunpyem
for (int i
buf[i]

0, 1 < str_len; i++) {
str[i];



}

n = str_len;
buf[n] = '\0';

// ypansiem cTapbli 06beKT U npucBamBaem yKazaTenw agpec buf

delete s;
s = buf;
}
void String::erase(int start_pos, int end_pos)
{
end_pos++;
for (int i = 0; s[i] !'= '"\0'; i++) {
s[start_pos + i] = s[end_pos + 1i];
}
n -= end_pos - start_pos;
s[n] = '\0';
}

void String::insert(const char *str, int index)
{

// nonyvyaem pauvHy str

int str_len = strlen(str);

// co3[aém HOBYW CTPOKY C 60/bwum pa3mMepom
char *buf = new char [n + str_len + 1];

// Konunpyem
for (int i

buf[i]
}

for (int i = 0; i < str_len; i++) {
buf[i + index] = str[i];
3

for (int i = index; i < n; i++) {
buf[i + str_len] = s[i];
}

n += str_len;
buf[n] = '\0"';

1 < index; i++) {

= s[i];

0
s

// ypansiem cTapbli 06beKT M npucBamBaem yKazaTenwo agpec buf

delete s;
s = buf;
}
char *String::c_str()
{
return s;
}
int strlen(const char *str)
{
int len = 0;
while (str[len] != '\0'"') {
len++;

return len;



String& String::operator+(String& str)
{
String *buf = new String;
buf->append(s);
buf->append(str.s);
return *buf;

}
bool String::operator==(String& str)
if (n !'= str.n) {

return false;
}

for (int i = 0; i < n; i++) {
if (s[i] != str.s[1i]) {
return false;
}
}

return true;

3

bool String::operator!=(String& str)
{

b

bool String::operator<(String& str)
{

return !(*this == str);

int min_length = n < str.n ? n : str.n;

for (int 1 = 0; i < min_length; i++) {
if (s[i] == str.s[i]) {
continue;

return s[i] < str.s[i];

b

return n < min_length;

}

bool String::operator>(String& str)
{

int min_length = n < str.n ? n : str.n;

for (int i = 0; i < min_length; i++) {
if (s[i] == str.s[i]) {
continue;

return s[i] > str.s[i];

b

return n < min_length;

}

istream& operator>>(istream& in, String& str)
L

in >> str.s;

OemToChar(str.s, str.s);

str.n = strlen(str.s);

return in;

}

ostream& operator<<(ostream& out, String& str)

{



out << str.s;
return out;

b

ostream& operator<<(ostream& out, const char *obj)
{

int len = strlen(obj);

char *str = new char [len + 1];

CharToOem(obj, str);

for (int i = 0; i < len; i++) {
out << str[i];
3

return out;

Copepxxumoe ¢aiisia Dynamo.h:

#include <iostream>
#include "String.h"

using namespace std;

template <class T>
class Element {
public:

void show();

T *getData();
void setData(T *input_data);

Element *getNext();
void setNext(Element *input_next);

private:
T *data;
Element *next;

+

template <class T>
class Dynamo {
public:
Dynamo();
~Dynamo();

void add(T data);

bool remove(Element<T> *elem);

void edit(Element<T> *elem, T data);
void show();

Element<T> *get(const char *str);
Element<T> *get(const int value);

void sort();
void sortByName();

private:
Element<T> *head;
I

template <class T>
Dynamo<T>: :Dynamo( )

{



head = NULL;
}

template <class T>
Dynamo<T>: :~Dynamo()

{
while (head != NULL) {
Element<T> *temp = head->getNext();
delete head;
head = temp;
}
}

template <class T>
void Dynamo<T>::add(T data)

{
Element<T> *temp = new Element<T>;
temp->setData(new T(data));
temp->setNext(head);
head = temp;

}

template <class T>
bool Dynamo<T>::remove(Element<T> *elem)

{

Element<T> *temp = head;

if (temp == elem) {
head = elem->getNext();
return true;

3

while (temp != NULL) {
if (temp->getNext() == elem) {
temp->setNext(elem->getNext());
delete elem;
return true;

3
temp = temp->getNext();

return false;

by

template <class T>
void Dynamo<T>::edit(Element<T> *elem, T data)
{
Element<T> *temp = new Element<T>;
temp->setData(new T(data));
temp->setNext(elem->getNext());
*elem = *temp;

b

template <class T>
void Dynamo<T>: :show()

{
Element<T> *temp = head;
while (temp != NULL) {
cout << *temp->getData() << endl;
temp = temp->getNext();
}
}

template <class T>



Element<T> *Dynamo<T>::get(const int value)

{
Element<T> *temp = head;
while (temp != NULL) {
if (temp->data == value) {
return temp;
}
temp = temp->next;
}
return NULL;
}

template <class T>
Element<T> *Dynamo<T>::get(const char *str)

{
Element<T> *temp = head;
while (temp != NULL) {
if (temp->data == str) {
return temp;
}
temp = temp->next;
}
return NULL;
}

template <class T>
void Dynamo<T>::sort()

{
if (head) {
Element<T> *res = head;
head = head->next;
res->next = NULL;
while (head) {
Element<T> *elem = head;
head = head->next;
if (*elem->data < *res->data) {
elem->next = res;
res = elem;
} else {
Element<T> *p = res;
while (p->next) {
if (*p->next->data > *elem->data)
break;
}
p = p->next,
}
elem->next = p->next;
p->next = elem;
}
}
head = res;
}
}

template <class T>
T *Element<T>::getData()

{



return data;

}

template <class T>
void Element<T>::setData(T *input_data)

{
b

template <class T>
Element<T> *Element<T>::getNext()

{
b

template <class T>
void Element<T>::setNext(Element *input_next)

{
b

data = input_data;

return next,;

next = input_next;

Copep>xumoe ¢atina Human.h:

#include <iostream>
using namespace std;

struct human {
int number;
String last_name;
String first_name;
int age;
String country;
String job;
String hobby;
String phone_number;

iy

template <>
Element<human> *Dynamo<human>::get(const int value)

{

Element<human> *temp = head;

while (temp != NULL) {
if (temp->getData()->number == value) {
return temp;
}

temp = temp->getNext();
}
return NULL;

}

template <>
Element<human> *Dynamo<human>::get(const char *str)
{

Element<human> *temp = head;

String buf_str(str);

while (temp != NULL) {
if (temp->getData()->last_name == buf_str) {
return temp;
}

temp = temp->getNext();

}
return NULL,



}

template <>

void Element<human>::show()

{

b

template <>

== NULL) {
return;
cout << "Homep: " << data->number << endl
<< "oamumnua: " << data->last_name << endl
<< "Uma: " << data->first_name << endl
<< "Bo3pacT: " << data->age << endl
<< "CTpaHa: " << data->country << endl
<< "PaboTa: " << data->job << endl
<< "Xo66u: " << data->hobby << endl
<< "Tene¢poH: " << data->phone_number << endl;

void Dynamo<human>::show()

{

}

template <>

Element<human> *temp = head;

while (temp != NULL) {
cout << temp->getData()->number << " "

<< temp->getData()->last_name << " "

<< temp->getData()->first_name << " "

<< temp->getData()->age << " "

<< temp->getData()->country << " "

<< temp->getData()->job << " "

<< temp->getData()->hobby << " "

<< temp->getData()->phone_number << endl;

temp = temp->getNext();

void Dynamo<human>::sort()

{

if (head) {
Element<human> *res = head;
head = head->getNext();
res->setNext (NULL);

while (head) {

Element<human> *elem = head;
head = head->getNext();

if (elem->getData()->number < res->getData()->number) {
elem->setNext(res);
res = elem;

} else {
Element<human> *p = res;

while (p->getNext()) {
if (p->getNext()->getData()->number > elem-

>getData()->number) {

break;

}

p = p->getNext();



elem->setNext(p->getNext());
p->setNext(elem);

head = res;

by

template <>
void Dynamo<human>::sortByName()

if (head) {
Element<human> *res = head;
head = head->getNext();
res->setNext (NULL);

while (head) {
Element<human> *elem = head;

head = head->getNext();

if (elem->getData()->last_name < res->getData()->last_name) {

elem->setNext(res);
res = elem;
} else {
Element<human> *p = res;

while (p->getNext()) {
if (p->getNext()->getData()->last_name > elem-

>getData()->last_name) {
break;

3

p = p->getNext();
}

elem->setNext(p->getNext());
p->setNext(elem);

b
}

head = res;



Pe3ynbTaT pa6oTbl NporpamMmmbil

BoibepuTe O4uMH M3 NYHKTOB NyTEM BBOAA LUOPSLI:

- Hantm 3anncb no Homepy

- Hantm 3anucb no damuanu

- YpannTtb 3anucb nNo Homepy

- YpanuTb 3anucb no édamuanu

N3MeHUTb 3annucb No HoMepy

- N3mMeHuTbL 3anucb no damumnunu

- [lobaBUTb 3/1EMEHT B CMNUCOK

- CopTupoBaTb CMUCOK MO HOMepy

- CopTupoBaTb CMUCOK Mo damnnnu
- BbiBECTM BeCb CMNUCOK

0@ - Bbixopa

Boibop: 4

Beegu ¢amunuio 3anucu: MyTuH

AnemMeHT ypaanéH

O©CoOoO~NOOUGA~WNE
1

[
(©)

[lns BO3BpaTa B MEHI HaxmmTe BBOA

BbiBOA,

Pa3paboTaHHbBIM TTPOEKT POTpaMMbl COCTaBJIeH U3 TATH (aiiioB: 0CHOBHOMN
(aiin — main.cpp, Knacc ctpoku — String.h u String.cpp, ki1acc cnmucka —
Dynamo.h u daiin c MmeTogamu 1 cTpykTypoii human — Human.h.

B knacce crivcka ectb ofHo none — Element<T> *head, sBnsitoieecst
3arosioBKoM crivicka. Tumn Element — siBisieTcst 11ab/10HOM K/acca, B KOTOPOM
HaxXOZSTCS JaHHbIE U yKa3aTeslb Ha C/IeIVIOLIUM 5/IeMeHT CUCKa. TakKke TaMm ecThb
MeTof, show(), Hy>keH A1 oOecrieueHst BbIBO/IA JJaHHBIX.

Pa3paboTaHHBIM K/IacC CITMCKa TO03BOJISeT He TOJILKO CO37laBaTh CITUCKHU, HO U
N00aB/SITh, U3MEHATD, Ya/IsITh, COPTHPOBATh M BBIBOAUTL 3/IEMEHTHI U3 CITUCKA.
TaxoKe JaHHBIN K/IaCC TI03BOJISIET CO3/]aBaTh CIIUCKU C TFOOBIM TUIIOM 3/IEMEHTA.

Kop, cierudruHbIi A1l JaHHOM 3a/jaui, ObI/T BEBIHECEH B OT/IeNbHBIN (haii
Human.h, B KoTOpoM 00bsIB/ISI€TCSA CTPYKTYPa M METO/IbI, KOTOPhIe OYAyT BbI3BaHBI
J/1s1 CTIMCKa ¢ TunoM human.

B uTore nosiyunsiack mporpamma, 1o3BoJIsOLLast TIOJTHOLIEHHO paboTaTth C
OJJHOCBSI3HBIMU JINHEMHBIMU CITHCKaMHU.
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