
Êîíòðîëüíàÿ ðàáîòà. Äèííàÿ Àðèôìåòèêà. Êëàññû.

Âàðèàíò 1.

A. Íà âõîä ïðîãðàììå ïîäàþòñÿ äâà ÷èñëà A è B. A � ëþáîå ÷èñëî èç èíòåðâàëà 0 6 A 6 1044.
èìååò ñëåäóþùèé âèä: â ñòàðøåì ðàçðÿäå ó íåãî 1, çà íåé ñëåäóþò k íóëåé, çà íèìè ñàìî
÷èñëî k; 0 6 k 6 16 Íàïðèìåð, B = 10, B = 1000005. Âû÷èñëèòü ïðîèçâåäåíèå A è B, íå
èñïîëüçóÿ îïåðàöèþ óìíîæåíèÿ.

Input Output

57
10

570

57
100004

5700228

Â äàëüíåéøèõ çàäà÷àõ âàì íåîáõîäèìî ðåàëèçîâàòü íåêîòîðûé êëàññ. Ïðè÷åì îïèñàíèå
êëàññà óæå åñòü â ñèñòåìå. Âàì íåîáõîäèìî äîïèñàòü main() è ðåàëèçàöèþ ìåòîäîâ êëàññà.
Íàïðèìåð, â óñëîâèè äàí êîä:

#include<iostream>

#include<vector>

class SuperClass {

private:

int eniki_, beniki_;

std::vector<int> eli_vareniki_;

public:

SuperClass () : eniki_(0), beniki_(0), eli_vareniki_(std::vector<int>(10, 5)) {

}

void Print() const;

int SuperFunction(const std::vector<int>& param, int pam_pam);

//some more important methods

Âàø êîä, êîòîðûé âû ïîøëåòå â ñèñòåìó, áóäåò äîïèñàí ê ýòîìó, ïîëó÷èâøàÿñÿ ïðîãðàììà
áóäåò çàïóñêàòüñÿ.
Îáðàòèòå âíèìàíèå, ÷òî îïèñàíèå êëàññà íå çàêîí÷åíî, â êîíöå íåò };. Ýòî çíà÷èò, ÷òî
âû ìîæåòå äîïèñàòü åùå íåñêîëüêî ìåòîäîâ êëàññà.
Òàêèì îáðàçîì, ïðîãðàììà, êîòîðóþ âû áóäåòå ñäàâàòü â ñèñòåìó, äîëæíà âûãëÿäåòü
ïðèìåðíî òàê:

// some methods, if you need it

}; // DON'T FORGET THIS LINE

int main() {

// great code, using class SuperClass

return 0;

}

void SuperClass::Print() const {

std::cout << "I love to print\n";

}

int SuperClass::SuperFunction(const std::vector<int>& my_vec, int my_int) {

// your code here

return 123456789;

}

Â äàëüíåéøèõ çàäà÷àõ âàì íàäî íàïèñàòü êëàññ äëÿ èãðû Ãåðîè++. Â èãðå ñðàæàþòñÿ äâå
àðìèè. Êàæäàÿ àðìèÿ ñîñòîèò èç íåñêîëüêèõ îäèíàêîâûõ ñóùåñòâ. Ó êàæäîãî ñóùåñòâà
åñòü óðîí è êîëè÷åñòâî æèçíè. Êîãäà âñòðå÷àþòñÿ äâå àðìèè, îíè íà÷èíàþò ïî î÷åðåäè
àòàêîâàòü äðóã äðóãà, ïîêà îäíà èç íèõ íå ïîãèáíåò ïîëíîñòüþ.
Ïîäðîáíåå, êîãäà îäíà àðìèÿ àòàêóåò âòîðóþ, îíà íàíîñèò ñóììàðíûé óðîí, ðàâíûé óðîí

ñóùåñòâà × ÷èñëåííîñòü àðìèè. Ïîñëå ýòîãî ÷àñòü âòîðîé àðìèè ïîãèáàåò (âîçìîæíî,
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êîíå÷íî, íèêòî íå ïîãèáíåò, åñëè óðîíà íåäîñòàòî÷íî), à îäèí èç âîèíîâ, âîçìîæíî,
ïîòåðÿåò ÷àñòü çäîðîâüÿ. Äðóãèìè ñëîâàìè, ñóùåñòâà íå óìåþò ðàñïðåäåëÿòü óðîí. Òî åñòü,
â êàæäîé àðìèè ìîæåò áûòü òîëüêî îäèí âîèí ñ íåïîëíûì çäîðîâüåì. Íàïðèìåð, åñëè
âîéñêî ñîñòîÿëî èç 5�òè âîèíîâ, ïî 3 çäîðîâüÿ ó êàæäîãî, è ïî íèì íàíåñëè óðîí 10, òî
òðîå âîèíîâ ïîãèáíóò, à îäèí îñòàíåòñÿ æèòü ñ 2 æèçíÿìè. Âûæèòü âñåì ñ 1 çäîðîâüÿ íå
ïîëó÷èòñÿ. Åñëè ýòó àðìèþ áóäóò àòàêîâàòü äàëüøå, òî â ïåðâóþ î÷åðåäü óðîí áóäåò
ïîëó÷àòü óæå ðàíåíûé âîèí.

B. Ðåàëèçóéòå êëàññ äëÿ àðìèè. Ïîëÿ êëàññà äîëæíû áûòü ñëåäóþùèìè: íàçâàíèå âîèíîâ,
êîëè÷åñòâî, çäîðîâüå è óðîí êàæäîãî âîèíà. Òàêæå ïîíàäîáèòñÿ çäîðîâüå ïîñëåäíåãî âîèíà
(êîòîðîå ìîæåò îëè÷àòüñÿ îò ìàêñèìàëüíîãî çäîðîâüÿ). Êîëè÷åñòâî, óðîí è çäîðîâüå ýòî
íåêîòîðûå ïîëîæèòåëüíûå ÷èñëà íå áîëüøå 109. Â ýòîé çàäà÷å íåîáõîäèìî ðåàëèçîâàòü äâå
ôóíêöèè � îäíà èç íèõ áóäåò âîçâðàùàòü óðîí àðìèè, âòîðàÿ `ïîëó÷àòü óðîí'. Êîíå÷íî,
âàì ìîãóò ïîíàäîáèòüñÿ äðóãèå ôóíêöèè, íàïðèìåð, äëÿ ââîäà/âûâîäà.
Èòàê, íà ïåðâîé ñòðîêå ââîäÿòñÿ íàçâàíèå âîèíà, êîëè÷åñòâî, íà÷àëüíîå çäîðîâüå è óðîí.
Íà âòîðîé � êîëè÷åñòâî óäàðîâ, êîòîðîå áóäåò íàíåñåíî ïî àðìèè. Äàëåå íåñêîëüêî ÷èñåë
� ñèëà êàæäîãî óäàðà. Ïîñëå êàæäîãî óäàðà íàäî íàïèñàòü, ñêîëüêî âîèíîâ ïîãèáëî è
êàêîé óðîí îñòàâøèåñÿ ìîãóò íàíåñòè (ñì. ïðèìåð). Åñëè àðìèÿ ìåðòâà, à åå ïðîäîëæàþò
áèòü, òî ïîãèáàå 0 âîèíîâ, è óðîí îíà ìîæåò íàíåñòè òîæå íóëåâîé.
Îïèñàíèå êëàññà ê ïåðâîé çàäà÷å:

#include<iostream>

#include<vector>

#include<string>

class Army {

private:

int size_;

int hp_, dmg_;

int last_hp_;

std::string name_;

public:

Army(const std::string& name, int n, int hp, int dmg):

name_(name), size_(std::max(n, 0)), hp_(hp), last_hp_(hp), dmg_(dmg)

{}

int64_t TotalDamage() const; // îáðàòèòå ÂÍÈÌÀÍÈÅ, ÷òî óðîí ìîæåò íå ïîìåñòèòüñÿ â int

int BeHit(int64_t dmg);

Input Output

Dragon 3 50 15
4
45 55 100 100

0 45
2 15
1 0
0 0

C. Ðåàëèçóéòå áèòâó äâóõ àðìèé ñ îïèñàíèåì ïðîèñõîäÿùåãî. Äëÿ ýòîãî ïîíàäîáèòñÿ ôóíêöèÿ
äëÿ óäàðà îäíîé àðìèè ïî äðóãîé (â íåé æå ðàçóìíî ðåàëèçîâàòü ïå÷àòü). Â òåñòàõ áóäóò
îïèñàíèÿ äâóõ àðìèé, â îòâåòå äîëæíî áûòü îïèñàíèå áèòâû. Ôîðìàò îïèñàíèÿ áóäåò
ïîíÿòåí èç ïðèìåðà.

#include<iostream>

#include<vector>

#include<string>

class Army {

private:

int size_;

int hp_, dmg_;

int last_hp_;
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std::string name_;

public:

Army(const std::string& name, int n, int hp, int dmg):

name_(name), size_(std::max(n, 0)), hp_(hp), last_hp_(hp), dmg_(dmg)

{}

bool AllDead() const; // check if army is dead

int64_t TotalDamage() const; // îáðàòèòå ÂÍÈÌÀÍÈÅ, ÷òî óðîí ìîæåò íå ïîìåñòèòüñÿ â int

int BeHit(int64_t dmg);

int HitOneTime(Army& enemy) const;

bool Battle(Army& enemy); // returns true if *this wins the battle, false otherwise

Input Output

ZmeiGorynych 2 50 15
Ivan 10 10 10

2 ZmeiGorynych vs 10 Ivan
2 ZmeiGorynych attack
3 Ivan die
7 Ivan attack
1 ZmeiGorynych die
1 ZmeiGorynych attack
1 Ivan die
6 Ivan attack
1 ZmeiGorynych die
Ivan win

D. Â ýòîé çàäà÷å ó àðìèé ïîÿâëÿþòñÿ äîïîëíèòåëüíûå ñâîéñòâà (êàæäàÿ àðìèÿ ìîæåò
îáëàäàòü ëþáûì êîëè÷åñòâîì ñâîéñòâ èëè íå îáëàäàòü èìè âîâñå). Â íàøåì ñëó÷àå èõ
áóäåò âñåãî òðè: ðåãåíåðàöèÿ, áðîíÿ è áëàãîñëîâëåíèå.

� Ðåãåíåðàöèÿ � ïîñëå òîãî, êàê àðìèÿ ïîëó÷àåò óðîí, ðàíåííûé âîèí èçëå÷èâàåòñÿ íà x
åäèíèö çäîðîâüÿ. Åñòåñòâåííî, ó íåãî íå ìîæåò ñòàòü áîëüøå ìàêñèìàëüíîãî çíà÷åíèÿ
åäèíèö çäîðîâüÿ.

� Áðîíÿ � àðìèÿ áëîêèðóåò 10% óðîíà. Áëîêèðóåìûé óðîí âû÷èñëÿåòñÿ â öåëûõ ÷èñëàõ,
îêðóãëÿåòñÿ âíèç. Òî åñòü, åñëè ïî áðîíèðîâàíîé àðìèè íàíîñÿò 9 óðîíà, îíà
çàáëîêèðóåò 0. À åñëè 22 óðîíà, òî çàáëîêèðóåò 2.

� Áëàãîñëîâëåíèå � êàæäûé âîèí íàíîñèò íà 5 óðîíà áîëüøå.

#include<iostream>

#include<vector>

#include<string>

struct Buffs {

int regen_;

bool armored_;

bool blessed_;

Buffs(): regen_(0), armored_(false), blessed_(false) {

}

Buffs(int regen, bool armored, bool blessed) :

regen_(regen), armored_(armored), blessed_(blessed) {

}

};

class Army {

private:

int size_;

int hp_, dmg_;

int last_hp_;

std::string name_;

Buffs buffs_;

public:
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Army(const std::string& name, int n, int hp, int dmg, Buffs buffs = Buffs()):

name_(name), size_(std::max(n, 0)), hp_(hp), last_hp_(hp), dmg_(dmg), buffs_(buffs)

{}

bool AllDead() const;

void Bless(); // áëàãîñëîâèòü àðìèþ

void SetRegen(int regen); // óñòàíîâèòü ðåãåíåðàöèþ

void Armor(); // íàëîæèòü íà àðìèþ áðîíþ

int64_t TotalDamage() const;

int BeHit(int64_t dmg);

int HitOneTime(Army& enemy) const;

bool Battle(Army& enemy);

Îáðàòèòå âíèìàíèå, ÷òî òåïåðü ÷ëåíîì êëàññà Army ÿâëÿåòñÿ ñòðóêòóðà Buffs. Òî åñòü, âñå
ñâîèñòâà ðàçóìíî îáúåäèíèòü â îäíó ïåðåìåííóþ. Ñî ñòðóêòóðàìè ìîæíî îáðàùàòüñÿ
òàêæå, êàê ñ êëàññàìè. Åäèíñòâåííîå îòëè÷èå � â ñòðóêòóðàõ âñå ïåðåìåííûå ñ÷èòàþòñÿ
public.
Â êàæäîì òåñòå 4 ñòðîêè. Â ïåðâîé è òðåòüåé ââîäÿòñÿ èíôîðìàÿ îá àðìèÿõ â òîì æå
ôîðìàòå, ÷òî è â ïðåäûäóùåé çàäà÷å. Âî âòîðîé è ÷åòâåðòîé ñòðî÷êàõ ââîäèòñÿ
èíôîðìàöèÿ î ñâîéñòâàõ àðìèé: ðåãåíåðàöèÿ, áðîíÿ, áëàãîñëîâëåíèå. Áðîíÿ è
áëàãîñëîâëåíèå ââîäèòñÿ 1, åñëè åñòü, 0 â ïðîòèâíîì ñëó÷àå.
Âûâîä äîëæåí áûòü â òîì æå ôîðìàòå, ÷òî è â ïðåäûäóùåé çàäà÷å.

Input Output

ZmeiGorynych 2 50 15
50 1 1
Ivan 10 10 10
0 0 0

2 ZmeiGorynych vs 10 Ivan
2 ZmeiGorynych attack
4 Ivan die
6 Ivan attack
1 ZmeiGorynych die
1 ZmeiGorynych attack
2 Ivan die
4 Ivan attack
0 ZmeiGorynych die
1 ZmeiGorynych attack
2 Ivan die
2 Ivan attack
0 ZmeiGorynych die
1 ZmeiGorynych attack
2 Ivan die
ZmeiGorynych win
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