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Standard Container Operations
0 List Front Back (Stack)  Iterators
Operations  Operations  Operations
§16.3.3 §16.3.6 §17.2.2.2 §16.3.5 §19.2.1
§17.4.13  §203.9 §203.9 §20.3.12
vector const O(n)+ const+ Ran
list const const const Bi
deque const O(n) const const Ran
stack const+
queue const const+
priority_gueue O(login)) O(login))
map O(log(n))  O{log(n))+ Bi
multimap O(log(n))+ Bi
set O(log(n))+ Bi
multiset O(log{n))+ Bi
string const Ofn)+ O(n)+ const+ Ran
— | array const Ran —
valarray const Ran !
bitset const
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char arr[7] = “abcdef";

char *find d ptr(char *arr)
{
for (char *iter = arr ; *iter ; iter++)
{
if (*iter == 'd")
return iter;

}

return iter;
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char arr[7] = “abcdef";

char *find d ind(char *arr)
{
for (int i=0 ; i < 7 ; i++)
{
if (arr[i] == 'd")
return &arr[i];

}

return é&arr[i];
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struct node {
char val;
node *next;

};

node *find d lst(node *list)
{

for (node *iter = list ; iter->val; iter = iter->next)
{
if (iter->val == 'd'")
return iter;

}

return iter;
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for (iterator iter = starting point ;

iter != end point ; iter.inspect next element)
{
if (iter.getElement == 'd')
return iter;
}

return end point;
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for (iterator iter = starting point ;
iter != end point ; iter++)

if (*iter == '4d'")
return iter;

}

return end point;
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char arr[7] = “abcdef";

char *find d ptr(char *arr)

{
for (char *iter = arr ; *iter ; iter++)
{
if (*iter == 'd'")
return iter;
}
return iter;
}
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class Vector {
char *arr; g
public: begin() iter end()
typedef char * iterator;
iterator begin() {return arr;} l l
iterator end() {return &arr[6];}
[alolelalel]/]
Vector::iterator find d Vec(Vectoré& v)
{
for (Vector::iterator iter = v.begin() ;
iter !'= v.end() ; iter++)

{
if (*iter == ‘'d')
return iter;
}

return iter;
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struct node {
char val;
node *next;

node *find d lst(node *list)
{
for (node *iter = list ; iter->val; iter = iter->next)
{
if (iter->val == 'd'")
return iter;

}

return iter;
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class List{
node *head;
node *tail;

public:

class iterator {
node *cur;

public:
iterator (node *pos) : cur(pos){}
iterator operator++(){ cur = cur->next; return *this; }
char operator*(){ return cur->val; }
bool operator==(iterator other) { return cur == other.cur; }
bool operator!=(iterator other) { return cur '= other.cur; }

};

iterator begin() {return iterator (head) ;}
iterator end() {return iterator(tail->next) ;}

b C++ nowa nmyy nnim NidN 16
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List::iterator find d List(Listé& 1)
{
for (List::iterator iter = 1l.begin() ;
iter !'= l.end() ; iter++)

if (*iter == '4d')
return iter;

}

return iter;
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template<class C>
C::iterator find d(C& c)

{
for (C::iterator iter = c.begin() ;
iter !'= c.end() ; iter++)
{
if (*iter == 'd')

return iter;

}

return iter;
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Iterator Operations and Categories
Category: output  input forward  bidirectional  random-access
Abbreviation: | Out In For Bi Ran
Read: =*p =*p =*p =*p
Access: -> - - -= ]
Write: *p= *p= *p= *p=
Iteration: ++ ++ ++ ++ -- ++ -+ - 4= -=
Comparison: == l= == l= == l= == l= < > »>= <=

D'VIAZ DNIVIV'RI D727 DNIVIV'R Y Tan 7on 75 O
const _iterator
(17'y* 17'wn) 7on 752 0t DMLV 10 7D K7 O
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struct Entry{
string name;
int number;
}i

Entry phone book[1000];

void print entry(int i) // simple use
{
cout << phone book[i] .name << ~ ~ <<
phone book[i] .number << “\ n *;
}

C++ nowa n'myy nnm Nidn 22
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vector<Entry> phone book (1000) ;

// simple use, exactly as for array
void print_entry(int i)
{
cout << phone book[i].name << ~ °
<< phone book [i].number << "\ n *;

void add entries(int n) // increase size by n

{

phone_book.resize (phone book.size()+n );
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list<Entry> phone book;
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void print_entry(const string& s)

{
typedef list<Entry>::const_iterator LI;
for (LI i = phone_book.begin();

i != phone book.end(); ++i )
{
Entry& e = *i ; // reference used as shorthand
if (s == e.name)
cout << e.name << ° ~ << e.number << ‘\' n “;
}
}
C++ nowa n'n¥y NNN NN 24
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void add entry(Entry& e , list<Entry>::iterator i)
{

phone _book.push front(e); // add at beginning
phone _book.push back(e); // add at end
phone_book.insert(i,e); // add before the

// element ‘i’ refers to

C++ nowa nmyy nnim NidN 25
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map<key,value>
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map<string , int> phone book;
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void print entry(const stringé& s)
{
if (int i = phone book[s])
cout << s << ° " << i << ‘\n";
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<algorithm=>
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void f (vector<Entry>& ve, list<Entry>& le)
{
sort(ve.begin(), ve.end())

unique copy(ve.begin(), ve.end(), le.begin());
}
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void f (vector<Entry>& ve, list<Entry>& le)
{
sort(ve.begin(), ve.end());

unique_copy(ve.begin(), ve.end(), back inserter(le));
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int count(const string& s , char c)
{
string::const iterator i =
find(s.begin(), s.end(), c )’
int n =0 ;
while(i !'=
++n;
i = find(i+l ,s.end(), c);

s.end()) {

}

return n ;
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template<class C , class T> int count(const C& v , T val)
{
typename C::const iterator i =
find(v.begin(), v.end(), wval);
int n = 0;
while(i '= v.end()) {
++n;
++i; // skip past the element we just found
i = find(i ,v.end(), val);
}

return n ;
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void f(list<complex>& lc, vector<string>& vc, string s)

{

int il count (lc ,complex(1l ,3));
int i2 count (vc, "Chrysippus") ;
int i3 = count(s ,'x");

DMIVIU'RI 09X NYNANYN N'UITIVON N*190n 7w count [

-ONXY 01NN 12Nn2 DINa
void f(list<complex>& lc , vector<string>& vs , string s)

{

int il count (lc.begin(), lc.end(), complex(1l,3));
int i2 count (vs.begin(), vs.end(), "Diogenes") ;
int i3 = count(s.begin(), s.end(), "x");
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bool gt 42(const pair<const string ,int>& r)
{

return r.second > 42;

void f (map<string ,int>& m)

{
typedef map<string ,int>::const iterator MI;
MI i = find if(m.begin(), m.end(), gt 42);
int c42 = count_if (m.begin(), m.end(), gt 42);
//

}
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map<string ,int> histogram;

void print(const pair<const string ,int>& r)

{
cout << r.first << °~ °~ << r.second << ‘\n’;

int main()
{

for each(histogram.begin(), histogram.end(), print);

C++ nowa n'nxy NnNIN NIDN
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void draw (Shape *p)
{

p -> draw();

void f(list<Shape *>& sh)
{

for each(sh.begin(), sh.end(), draw);

:mem_fun 2 N7 ATNIM NNAN W NtvITIvon arvoa [

for each(sh.begin(), sh.end(), mem fun(&Shape::draw));

C++ nowa n'n¥y NNN NN
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Nonmodifying Sequence Operations (§18.5) <algorithm>

for_each()
find()
Jind_if()
find_first_of()
adjacent_find()
count()
count_iff)
mismatchi()
equal()
search()
find_end()
search_n()

Do operation for each element in a sequence.

Find first occurrence of a value in a sequence.

Find first match of a predicate in a sequence.

Find a value from one sequence in another.

Find an adjacent pair of values.

Count occurrences of a value in a sequence.

Count matches of a predicate in a sequence.

Find the first elements for which two sequences differ.
True if the elements of two sequences are pairwise equal.
Find the first occurrence of a sequence as a subsequence.
Find the last occurrence of a sequence as a subsequence.,
Find the nth occurrence of a value in a sequence.

C++ nowa omyy nNin NIdN 37
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Modifving Sequence Operations (§18.6) <algorithm>

transform()
copy()
copy_backward()
swap()
iter_swap()
swap_ranges()
replace()
replace_iff)
replace_copy()
replace_copy_if{)
Sill()

Sfill_n()
generate()
generate_n()
remove()
remove_if{)

Apply an operation to every element in a sequence.
Copy a sequence starting with its first element.

Copy a sequence starting with its last element.

Swap two elements.

Swap two elements pointed to by iterators.

Swap elements of two sequences.

Replace elements with a given value.

Replace elements matching a predicate.

Copy sequence replacing elements with a given value.
Copy sequence replacing elements matching a predicate.
Replace every element with a given value.

Replace first » elements with a given value.

Replace every element with the result of an operation.
Replace first m elements with the result of an operation.
Remove elements with a given value.

Remove elements matching a predicate.

C++ nowa nmyy nNin NIdN 38
23X 7N NU'OMMIX




DIN1N N12N NN DIYNDN D'NNIATR TIY

Modifying Sequence Operations (continued) (§18.6) <algorithm>

remove_copy() Copy a sequence removing elements with a given value.
remove_copy_iff)  Copy a sequence removing elements matching a predicate.
unigue() Remove equal adjacent elements.

unique_copy() Copy a sequence removing equal adjacent elements.
reverse() Reverse the order of elements.

reverse_copy() Copy a sequence into reverse order.

rotate() Rotate elements.

rotate_copy() Copy a sequence into a rotated sequence.

random_shuffle()  Move elements into a uniform distribution.
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Sorted Sequences (§18.7) <algorithm>
sort() Sort with good average efficiency.
stable_sort() Sort maintaining order of equal elements.
partial_sort() Get the first part of sequence into order.
partial_sort_copy()  Copy getting the first part of output into order.
nth_element() Put the nth element in its proper place.
lower_bound() Find the first occurrence of a value.
upper_bound() Find the first element larger than a value.
equal_range() Find a subsequence with a given value.
binary_search() Is a given value in a sorted sequence?
merge() Merge two sorted sequences.
inplace_merge() Merge two consecutive sorted subsequences.
partition() Place elements matching a predicate first.
stable_partition() Place elements matching a predicate first,

preserving relative order.
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Set Algorithms (§18.7.5) <algorithm>

includes() True if a sequence is a subsequence of another.
set_union() Construct a sorted union.

set_intersection() Construct a sorted intersection.
set_difference() Construct a sorted sequence of elements

in the first but not the second sequence.
set_symmeitric_difference()  Construct a sorted sequence of elements
in one but not both sequences.

Heap Operations (§18.8) <algorithm>

make_heap()  Make sequence ready to be used as a heap.
push_heap()  Add element to heap.

pop_heap() Remove element from heap.

sort_heap() Sort the heap.
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template<class T , class A = allocator<T>>class std::vector {
public:

//types:

typedef T value type ; // type of element

typedef A allocator_type ; // type of memory manager

typedef typename A::size type size type;

typedef typename A::difference_type difference type ;

typedef implementation dependentl iterator ; // T*

typedef implementation dependent2 const_iterator; // const T*

typedef std::reverse iterator<iterator> reverse iterator;

typedef std::reverse_iterator<const iterator>

const reverse iterator;

typedef typename A::pointer pointer; // pointer to element
typedef typename A::const pointer const pointer;
typedef typename A::reference reference; // reference to element
typedef typename A::const reference const reference;

1/
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template <class T , class A = allocator<T>> class vector

{

public:
1/
// iterators:
iterator begin() ; // points to first element
const_iterator begin() const;
iterator end(); // points to one past last element
const_iterator end() const;
reverse iterator rbegin(); // points to first element of

// reverse sequence
const _reverse iterator rbegin() const;
reverse_iteratorr end(); // points to one past last

// element of reverse sequence
const reverse iterator rend() const ;

//
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template<class C>

typename C::iterator find last(const C& c,

typename C::value type V)

——

return find first(c.rbegin(), c.rend(), v) .base();
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template <class T , class A = allocator<T>> class vector
{
public:
!/
// element access:
reference operator[] (size_ type n); // unchecked access
const reference operator[] (size_type n ) const;

reference at(size_ type n); // checked access
const_reference at(size type n) const;
reference front(); // first element
const_reference front() const;
reference back () ; // last element
const_reference back() const;
1/
};
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void f (vector<int>& v , int il , int i2)
{
try {
for(int i = 0 ; i < v.size(); i ++) {
// range already checked: use unchecked
// v[i] here

v.at(il) = v.at(i2); // check range on access
//

}

catch(out_of range) {
// oops: outofrange error

}
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template <class T , class A = allocator<T>> class vector
{
public:
//
// constructors, etc.:
explicit vector(const A& =A ());
explicit vector(size_type n, const T& val = T(),
const A& =A()); // n copies of val
template<class In> // In must be an input iterator
vector (In first , In last , const A& = A()); // copy from [first:last[

vector (const vectoré& x);
~vector () ;
vector& operator=(const vector& x);

template<class In> // In must be an input iterator
void assign(In first , In last); // copy from [first:last]

void assign(size type n , const T& val); // n copies of val
77
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class Num { // infinite precision
public:

Num (long) ;

// no default constructor

Vo

vector<Num> v1(1000); // error: no default Num
vector<Num> v2 (1000 ,Num(0)); // ok

C++ nowa nmyy nNin NIdN 50
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class Book { /* ... */ };

void f (vector <Num>& vn , vector<char>& vc ,
vector<Book>& vb , list<Book>& 1b)
{

vn.assign (10 ,Num(0)); // assign vector of 10 copies of

// Num(0) to vn. vn.size()==10
char s[] = "literal";
vc.assign(s ,&s[sizeof(s) - 1]); // assign "literal" to vc
vb.assign(lb.begin(), lb.end()); // assign list elements
//
}
C++ Nowa Dmyy NN NdN 51
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template <class T , class A = allocator<T>> class vector
{
public:

//

// stack operations:

void push back(const T& x); // add to end

void pop back(); // remove last element

/7
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VRN (size())
void f (vector<char>& s)

{

s.push back(’a’);
s.push back(“b")
s.push _back('c’);
s.pop_back() ;
assert(s[s.size() - 1] == '‘b’);
s.pop_back() ;

assert(s.back() == ‘a’);

~.
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template <class T , class A = allocator<T>> class vector

{

public:

1/

// list operations:

iterator insert(iterator pos , const T& x); // add x before ’'pos’
void insert(iterator pos , size type n , const T& x );

template<class In> // In must be an input iterator (§19.2.1)
void insert(iterator pos, In first, In last); // insert elements from sequence

iterator erase(iterator pos); // remove element at pos
iterator erase(iterator first , iterator last); // erase sequence

void clear();

/7
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vector<string> fruit;

fruit.push back("peach") ;

fruit.push back(“apple");

fruit.push back (“kiwifruit");

fruit.push back(“pear");

fruit.push back(“starfruit");

fruit.push back(“grape") ;

2'p' NN 0'7'NNNY NNSN 75 NX nnn ol O

sort (fruit.begin(), fruit.end());
vector<string>::iterator pl =

find if (fruit.begin(), fruit.end(), initial(‘p”));
vector<string>::iterator p2 =

find if(pl ,fruit.end(), initial not(‘p’)):
fruit.erase(pl ,p2);
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fruit [ : 97 O

)24 p2
| |

v v
apple grape kiwifruit peach pear starfruit

anx O
Sfruit[] :

apple grape kiwifruit starfruit
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vector<string>::iterator pl =
find if(fruit.begin(), fruit.end(), initial('p”));

vector<string>::reverse iterator p2 =
find if(fruit.rbegin(), fruit.rend(),initial(‘p"));

fruit.erase(pl ,p2+1l); // oops!: type error
fruit.erase(pl ,p2.base()); // extract iterator from
// reverse iterator
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Fruit(] :
apple  kawifruit "grape" -1 "starfruit" nx 7innma O
|

fruit.erase(find(fruit.begin(), fruit.end(), "starfruit"));

fruit.erase(fruit.begin()+1);

"cranberry” -1 "cherry" nx q'oni O

fruit.insert(fruit.begin()+1 ,"cherry");

fruit.insert(fruit.end(), "cranberry"); //same as f.push back

Sruit[] :
apple cherry kwifruit cranberry
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fruit.insert(fruit.begin()+2 ,citrus.begin(), citrus.end())

Sruit[] : citrus [] :
apple cherry kiwifruit  cranberry lemon grapefruit orange Iime

‘apn O

fruit[] :
apple cherry lemon grapefruit orange lime kiwifruit cranberry
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template<class C> void f£(C& c)

{
c.erase(c.begin()+7 ); // ok
c.erase(&c[7]) ; // not general

c.erase (c+7) ;
// error: adding 7 to a container makes no sense

c.erase (c.back()) ;
// error: c.back() is a reference, not an iterator

c.erase(c.end() - 2); // ok (second to last element)

c.erase(c.rbegin()+2); // error: vector: :reverse_iterator and
// vector::iterator are different types

c.erase((c.rbegin()+2) .base()); // obscure, but ok
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template <class T , class A = allocator<T>> class vector
{
public:
VT ——
// capacity:
size_type size() const ; // number of elements
bool empty() const { return size()==0 ; }
size_type max_size() const ; // size of the largest possible vector

void resize(size type sz , T val = T()); // added elements initialized by val

size_type capacity() const ; // size of the memory (in number of
// elements) allocated

void reserve(size type n); // make room for a total of n elements;
// don’t initialize. throw a length error if n>max size()

1l
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struct Link {
Link *next;
Link (Link *n =0) : next(n) {}
1/

b

vector<Link> v;

/** £ill v with n Links so that each Link points to its predecessor
*/
void chain(size t n)
{
v.reserve (n) ;
v.push _back (Link (0)) ;
for(int 1 = 1 ; i<n ; i++)
v.push back (Link (&v[i-1]));
1/
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B Effective STL - Scott Meyers, Addison-Wesley
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