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Peannsaums ntepatopa AnA ABYCBA3HOMO CKMCKa

3aaava.
PeannsoBatb NMMHENHbIN ABYCBA3HbIN CMMCOK U UTEPATOP ANA HEFO C BO3MOXHOCTbIO

nepemeweHnAa B AByxX HanpasaeHUAX.

[1na KoppeKTHOM peannsaumnm notTpebyetca nepecMmoTpeTb OpraHmn3aLmnio CNncKa
N OTKOPPEKTMPOBATb peanmsaunto utepaTopa.



CTpyKTypa y31a ABYCBA3HOMO CMMCKA

struct node {
int data;
node* next;
node* prev;
node(int data, node* next, node* prev) {
this->data = data;
this->next = next;
this->prev = prev;
}
I
ostream& operator<<(ostream& out, const node& X) {
out << X.data;
return out;

}



OUKTUBHbIN SNEMEHT B C/Iy4ae NyCcTOro CnmcKa
(dummy head node)

dummy

dummy |[dummy

data next | prev

T

OH Bcerga CyLLecTByeT, AaKe ec/In CNUCOK NycT.
B 3TOM c/alyYae nepBbi 31EMEHT B AENCTBUTE/IbHOCTU ABNAETCA BTOPbIM.




dummy

! ¥

data next prev data next prev data next prev

B TaKom cnuncke nonda yKkasaTtenem He MoryT NpMHMMaThb 3HavyeHua nullptr.

CcblnKa prev NepBOro sfieMeHTa CNMUCKA YKa3biBaeT Ha 3arnaBHbiM y3en dummy, a
CCbINIKa next nocaegHero anemeHTa TOXe CCblIaeTcA Ha 3arnaBHbIn y3en dummy.
[MpnU3HaKOM NocneaHero snemeHTa ABNAETCA TOT PaKT, YTO hext anemeHTa paBeH

dummy, a dummy->prev yka3biBaeT Ha NOC/AeAHUN SINEMEHT CNUCKA.

CnepoBaTeNIbHO Mbl MOXEM KOPPEKTHO onpeaenuTb onepauunto operator ——().
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N3meHeHMA B opraHm3aumnm cnmcka List

class listlterator;

class List {
public: int getFirst()const;
class Error { int getLast()const;
public: void delFirst();
void what() { void delLast();
cout << "List is empty" << endl|; listlterator begin() const;
} listlterator end() const;

}; friend ostream& operator<<(ostream& os, const List& |);
List(); //B NoNHOM peannsauum MoryT bbiTb eLle MeToabl
List(const List& 1); private:
~List(); node *dummy;
bool isEmpty() const; Error err;
void inHead(int val); friend class listlterator;

void inTail(int val); I



KOHCTpYKTOp 6€3 napameTpos

dummy

List::List() { !

dummy = new node(0, nullptr, nullptr);

dummy |dummy
dummy->next = dummy;

dummy->prev = dummy; data next | prev

} T
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[lpoBepKa Ha NyCTOTy

bool List::isEmpty() const {
return (dummy->next == dummy);

}

dummy

dummy

dummy

data

next

prev
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ROHCTPYKTOP KOMUK

List::List(const List& I): List() {
dummy = new node(0, nullptr, nullptr);
dummy->next = dummy;
dummy->prev = dummy;
if (.dummy->next!=l.dummy) {
node* g = l.dummy->next;
while (g != l.dummy) {
inTail(g->data);
g = g->hext;

. |

data next | prev

}

data

next

prev

A

dur[}wmy
.« |dummy|dummy
data next | prev
data next | prev
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[lecTpyKTop

List::~List() {
if (dummy->next!=dummy) {
node* t = dummy->next;
while (t!=dummy) {
node* cur =t;
t = t->next;
delete cur;

}

} dummy
delete dummy; ’g

}

data

next

dur{;\my
dummy [dummy
data next | prev
|
prev data next | prev data next | prev
\
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AI'II'OpMTMbI ﬂ,06anIEHl/Iﬂ/y,£I,afIEHI/IFI B NO3numnNAX Hadasia U KOHUQA CMNCKa CTAaHOBATCA C/1I0KHEE HE
TOJ/IbKO U3-3a HAJ/IUYNUA BTOPOTO YKa3aTend, HO U U3-34 H€O6XO£I,I/IMOCTI/I Y‘-IéTa 3adlrNaBHOMO y3/a.



[lobaBneHre B NO3NLUN HaYana CMCKA

void List::inHead(int val) {

node* t = new node(val, dummy->next, dummy);

if (dummy->next==dummy) {
dummy->prev = t;
t->next = dummy;

}

else {
t->next->prev = t;

}

dummy->next = t;

}

2026

duEnw

data

next

prev

data

next

prev

A

data

next

prev
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[lobaBneHre B NO3NLMN KOHLLA CMNCKA

void List::inTail(int val) {

if (dummy->next == dummy)

inHead(val);
else {

node* t = new node(val, dummy, dummy->prev);

t->prev->next = t;
dummy -> prev = t;

}

) T

data

next

prev

data

next

prev
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YnaneHve B NO3NLMM Havaa CMUCKa

void List::delFirst() {
if (dummy->next!=dummy) {

node* t = dummy->next;

if (t->next != dummy) {
dummy->next = t->next;
dummy->next->prev = dummy;

}

else {
dummy->next = dummy;
dummy->prev = dummy;

} dummy
delete t; 'II \J,r,f |
else
data next rev data t rev data next rev
throw err; P next | p P
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yganeHme B NO3NUNN KOHUA CIMMCKA

void List::delLast() {
if (dummy->next!=dummy) {
node* t = dummy->prev;
if (t->previ=dummy) {
dummy->prev = t->prev;
t->prev->next = dummy;
}
else{
dummy->next = dummy;
dummy->prev = dummy;
}
delete t;
}
else
throw err;

2026

duEnw

data

next

prev

data

next

prev

data

next

prev
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J[locTyn K 3Ha4YeHUsAM NepBoro U Noc/aeaHero 31eMeHTOB

int List::getFirst() const { int List::getLast()const {
if (dummy->next!=dummy) if (dummy->next!=dummy)
return dummy->next->data; return dummy->prev->data;
else else
throw err;
throw err; |
}
durgmy |
data next | prev data next | prev data next | prev

?
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BblBOA B NOTOK

ostream& operator<<(ostream& os, const List& I) {
if (I.dummy->next!=l.dummy) {
node* p = [.dummy->next;
while (p !=l.dummy) { os << *p << " "; p = p->next; }
0s << endl;

}

return os;



Peannsauma cnmcka ¢ UCNosb30BaHMEM 3ar/1aBHOTO 3/IEMEHTA He A0/13KHa
HapyLaTb cornalleHue:

ANA nycroro cnucka begin() == end()

MIMEHHO No3TOMyY hext 1 prev 3arf1aBHOro 3/IeMeHTa paBHbl dummy.

dummy

!

dummy|dummy

data next | prev

L
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MeToabl begin() n end()

listlterator List::begin() const {
return listlterator(this, dummy->next);

}

listlterator List::end() const {
listlterator iter(this, dummy);

}

return iter;
durg\mv
by |

data next | prev data next | prev data next | prev
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class listlterator

class listlterator {
public:

class Error {
public:
void what() {
cout << "Iterator error" << end|l;

}
%

private:
const List* collection;
node* cur;



public:
listiterator(const List* s, node* e) :collection(s), cur(e) {}
const int operator *() {
if (cur == collection->dummy) throw Error();
return cur->data;
}
listlterator operator++(); //npeduKcHbIN ++
listlterator operator--(); //npeduKcHbIN --
int operator == (const listlterator& ri) const;
int operator != (const listlterator& ri) const;

%



listiterator listlterator:: operator++() {
if (cur!=collection->dummy) {
cur = cur->next;
return *this;
}
else throw Error();
// vnnn collection.isEmpty() nam cur goctur end()

}



listlterator listlterator:: operator--() {
if (cur->prev != collection->dummy) {
cur = cur->prev;
return *this;
}
else throw Error();
// vnu collection.isEmpty() nnu cur goctur begin()

}



int listlterator:: operator==(const listlterator& ri) const {
return ((collection ==ri.collection) && (cur == ri.cur));

}

int listlterator:: operator!=(const listlterator& ri) const {
return !(*this == ri);

}



Nuem cymmy

2026

int sum(listiterator b, listlterator e) {
int sum = 0;

while (b =€) {
sum += *b;
++b;

}

return sum;

}

DemsaHeHko A.M. OO®Y lNMporpammupoBaHue Ha C++ 2 cemecTp

25



Niem makcnumym

listiterator max(listlterator b, listlterator e) {
listlterator maxx = b;
while (b I=e) {
if (*b > *maxx)
maxx = b;
++b;

}

return maxx;



BbiBoAMM B 0OpaTHOM nopagKe

void reverseprint(listiterator b, listlterator be) {
while (be !=b) {
cout << *(--be) << '";

}

cout << endl;

}



int main() {
List 11;
|1.inHead(100);
for (inti=0;i<5;++) Il.inHead(i);
for (inti=5;i<10; ++i) 11.inTail(i);
cout << " list \n" << 11 << endl;

List 12(11);
cout << " list \n" << 12 << endl;

cout << sum(l2.begin(), 12.end()) << end];

listlterator mt = max(12.begin(), 12.end());
cout << *mt << endl;

reverseprint(l2.begin(), mt);
reverseprint(mt, 12.end());

return O;
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