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Ñòàíäàðò C++
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• Ïóáëèêóåòñÿ International Standard Organisation

• Áîëüøèíñòâî êîìïèëÿòîðîâ ñòàðàþòñÿ åãî ñîáëþäàòü (MSVS

èçâåñòíîå èñêëþ÷åíèå)

• Ñóùåñòâóþò ðàçíûå âåðñèè ñòàíäàðòà: C++03, C++11 (C++0x),

C++14, C++17 (â ðàçðàáîòêå)

• Îòäåëüíûå àñïåêòû ÿçûêà îòäàíû ¾íà îòêóï¿ àâòîðàì

êîìïèëÿòîðîâ (¾ðåàëèçàöèé¿)
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• Implementation-de�ned behavior

➢ �åàëèçàöèÿ (êîìïèëÿòîð) äîëæåí âûáðàòü âàðèàíò,

äîêóìåíòèðîâàòü è ïðèäåðæèâàòüñÿ åãî

➢ Ïðèìåð: ðàçìåð òèïà int

Unspe
i�ed behavior

Êîìïèëÿòîð ìîæåò âûáðàòü ëþáîé èç âàðèàíòîâ, ïðè÷åì

êàæäûé ðàç íîâûé

Ïðèìåð: ïîðÿäîê âû÷èñëåíèé àðãóìåíòîâ �óíêöèè
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Ïðèìåð Unspe
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#in
lude <iostream>

void foo(int a, int b) {

}
int bar() {

std::
out << "bar()" << std::endl;

return 10;

}
int buz() {

std::
out << "buz()" << std::endl;

return 20;

}
int main() {

foo(bar(), buz());

return 0;

}

$ g++ evaluation_order.
pp \

-o evaluation_order

$ ./evaluation_order

buz()

bar()

$ 
lang++ evaluation_order.
pp \

-o evaluation_order

$ ./evaluation_order

bar()

buz()
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• Ñòàíäàðò ïîçâîëÿåò êîìïèëÿòîðó ñäåëàòü ÷òî óãîäíî âîîáùå

• Íèêàêèõ òðåáîâàíèé ê ïîâåäåíèþ êîìïèëÿòîðà/ïðîãðàììû íåò

• Ïðîãðàììà ìîæåò ñêîìïèëèðîâàòüñÿ, íå ñêîìïèëèðîâàòüñÿ ñ

îøèáêîé, êîìïèëÿòîð ìîæåò óïàñòü è ò.ä.

• Ñêîìïèëèðîâàííàÿ ïðîãðàììà ìîæåò ðàáîòàòü êàê îæèäàëîñü,

ìîë÷à ðàáîòàòü íåïðàâèëüíî, ïàäàòü, �îðìàòèðîâàòü æåñòêèé

äèñê è ò.ä.

• ¾Nasal daemos¿: ¾ . . . 
an make daemons �y out of your nose¿

• Â ÷àñòíîñòè, ïðîãðàììà ìîæåò ¾ïðåäâèäåòü¿: îøèáêà ìîæåò

ïðîèçîéòè åùå äî òîãî, êàê ïðîãðàììà äîøëà äî îøèáî÷íîãî

ìåñòà

• Íà ñàìîì äåëå, UB èñïîëüçóåòñÿ â ïåðâóþ î÷åðåäü äëÿ

îïòèìèçàöèè è ïåðåíîñèìîñòè

• Â C ñèòóàöèÿ àíàëîãè÷íàÿ



Âûõîä çà ïðåäåëû ìàññèâà
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#in
lude <iostream>

int table[4℄ = {2, 4, 6, 8};

bool exists_in_table(int v)

{

for (int i = 0; i <= 4; i++) {

if (table[i℄ == v) return true;

}
return false;

}
int main() {

for (int i=0; i<10; i++) {

std::
out << i << " " << exists_in_table(i) << std::endl;

}
return 0;

}
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$ g++ array_range_error.
pp \

-o array_range_error

$ ./array_range_error

0 1

1 0

2 1

3 0

4 1

5 0

6 1

7 0

8 1

9 0

$ g++ -O3 array_range_error.
pp \

-o array_range_error

$ ./array_range_error

0 1

1 1

2 1

3 1

4 1

5 1

6 1

7 1

8 1

9 1
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Íåèíèöèàëèçèðîâàííûé bool
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#in
lude <iostream>

void foo() {

bool b;

if (b)

std::
out

<< "b is true"

<< std::endl;

if (!b)

std::
out

<< "b is not true"

<< std::endl;

}
void bar() {


har a = 12;

}
int main() {

bar();

foo();

return 0;

}

$ g++ uninitialized_bool.
pp \

-o uninitialized_bool

$ ./uninitialized_bool

b is true

b is not true
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Ïåðåïîëíåíèå int'à
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#in
lude <iostream>

#in
lude <
limits>

int foo ( int x) {

return ( x+1 ) > x ;

}
int main ( void ) {

std::
out

<< ( (INT_MAX+1) > INT_MAX )

<< std::endl;

std::
out

<< foo ( INT_MAX )

<< std::endl;

return 0;

}

$ g++ signed_overflow.
pp -o signed_overflow

signed_overflow.
pp:

In fun
tion 'int main()':

signed_overflow.
pp:9:28:

warning: integer overflow in expression [-Woverflow℄

std::
out << ( (INT_MAX+1) > INT_MAX ) << std::endl;

$ ./signed_overflow

0
0

$ g++ -O3 signed_overflow.
pp -o signed_overflow

signed_overflow.
pp:

In fun
tion 'int main()':

signed_overflow.
pp:9:28:

warning: integer overflow in expression [-Woverflow℄

std::
out << ( (INT_MAX+1) > INT_MAX ) << std::endl;

^

$ ./signed_overflow

0
1
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Èçìåíåíèå 
onst-ïåðåìåííîé
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#in
lude <iostream>

void f(
onst int& a) {


onst_
ast<int&>(a) = 10;

std::
out << "a=" << a

<< std::endl;

}

onst int a = 5;

int main() {

std::
out << "a=" << a

<< std::endl;

f(a);

std::
out << "a=" << a

<< std::endl;

return 0;

}

$ g++ modify_
onst.
pp \

-o modify_
onst

$ ./modify_
onst

a=5

Îøèáêà ñåãìåíòèðîâàíèÿ

(ñäåëàí äàìï ïàìÿòè)
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#in
lude <iostream>
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Ñëèøêîì áîëüøîé ñäâèã
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#in
lude <iostream>

int main() {

int a = 1;

int b = 32;

std::
out << (a << b)

<< std::endl;

}

$ g++ left_shift.
pp -o left_shift

$ ./left_shift

1
$ g++ -O3 left_shift.
pp \

-o left_shift

$ ./left_shift

0
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#in
lude <iostream>

int main() {

int a = 1;

int b = 32;

std::
out << (a << b)

<< std::endl;

}

$ g++ left_shift.
pp -o left_shift

$ ./left_shift

1
$ g++ -O3 left_shift.
pp \

-o left_shift

$ ./left_shift

0



Äâóõêðàòíàÿ ìîäè�èêàöèÿ
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#in
lude <iostream>

int main() {

int i = 0;

i = i++ + ++i;

std::
out << i << std::endl;

return 0;

}
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void f(int, int);

...

int i = 0;

f(i=-1, i=-1);

ZERO i

DEC i

ZERO i

DEC i

CALL f

ZERO i

ZERO i

DEC i

DEC i

CALL f
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#in
lude <stdio.h>

#in
lude <stdlib.h>

int main() {

int *p = (int*)mallo
(sizeof(int));

int *q =

(int*)reallo
(p, sizeof(int));

*p = 1;

*q = 2;

if (p == q)

printf("%d %d\n", *p, *q);

}

$ 
lang++ reallo
.
pp -o reallo


$ ./reallo


2 2

$ 
lang++ -O3 reallo
.
pp -o reallo


$ ./reallo


1 2
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