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STL Containers (1 ofe)

« C++ has a library of container classes
— In form of class templates
— Defined as Standard Template Library (STL)

« So why does this text develop ADTs?
— Learn how to develop ADTs not found in STL
— STL not part of class hierarchy
— Working in a language without STL



STL Containers 2 ofe)

* Types of containers using STL
— Container adapters
— Sequence containers
— Associative containers

» Operations common to all STL containers
— Constructor, destructor
— operator =
— bool empty/()

—unit size()



STL Containers @ ofe)

- STL stack operations
— value type& top()
— void push(value type& item)

— void pop()

« STL queue operations
— value type& front()
— value type& back()
— void push(value type& item)

— void pop()



STL Containers @ ofe)

- STL priority queue operations
— value type& top()
— void push(value type& item)

— void pop()
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STL Containers ¢ ofo)

Listing C8-1 Example use of the STL stack

#include <iostream>
#include <stack>

int main()

{
std: :stack<int> aStack

1t (aStack.empty())

std::cout << "The |stack is empty.'
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<< std::endl;
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STL Containers  ofe) Listing C8-1 (continued)
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12 for (int j = 0; j < 5; j++)
13 aStack.push(j);
14
15 while (!aStack.empty())
16 {
17 std::cout << aStack.top() << " ";
18 aStack.pop();
19 }
20
21 return O;
22 }
Output

The stack 1s empty.
43210



Sequence Containers (i ofs)

« STL array Operations
— value type& front()
— value type& back()
— value type& at(size type n)
—void fill (const value type& val)
— iterator begin()
— 1terator end()
— reverse iterator rbegin()

— reverse iterator rend()



Sequence Containers ( ofs)

* Operations common to STL sequence containers
— value type& front()
— value type& back()
— void push back(value type& item)
— void pop back(value type& item)
— void resize(uint newSize)

— void clear()



Sequence Containers ¢ ofs)

— void insert (uint position,

— value type& item)

— void insert(iterator itPosition,
— value type& item)

— void erase(uint position)

— void erase(iterator itPosition)



Sequence Containers (ofs)

— 1terator begin()
— 1terator end()
— reverse iterator rbegin()

— reverse iterator rend()



Sequence Containers ¢ ofs)

« Additional STL vector Operation
— value type& at(size type n)

- Additional STL deque Operations
— value type& at(size type n)
— void push front(value type& item)

— void pop front(value type& item)



Sequence Containers  ofs)

- Additional STL 1ist and forward list Operations
— void push front(value type& item)
— void pop front(value type& item)
— void remove(value type& val)
— void sort()
— void merge(list<value type>& rhs)

— void slice(iterator position,
list<value type>& rhs)

— void reverse()



Sequence Containers (7 ofs)
Listing C8-2 Example of using the STL list

1 #include <iostream>

2 #include <string>

3 #include <list>

4

5 1int main()

6 {

7 std::11st<string> grocerylList;

8 std::Tist<string>::iterator myPosition = grocerylList.begin();
9

10 grocerylList.insert(myPosition, "apples");

11 grocerylList.insert(myPosition, "bread");

12 grocerylList.insert(myPosition, "juice");

13 grocerylList.insert(myPosition, "carrots");
14
15 std::cout << "Number of items on my grocery lTist: "
16 << grocerylList.size() << std::endl;

17
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Sequence Containers sofs)  Listing C8-2 [Continued]
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18 grocerylList.sort();
19
20 std::cout << "Items are:" << std::endl;
21 for (auto groceryltem : grocerylList)
22 {
23 std::cout << groceryltem << std::endl;
24 }
25 }
Output
Number of items on my grocery list: 4
Items are:
apples
bread
carrots

juice



Associative Containers (1 ofe)

* Operations Common to the STL set and multiset
— void clear()
— void insert(value type& item)
— void erase(value type& item)
— void erase(iteratoré& position)
— iterator find(value type& item)

—uint count(value type& item)



Associative Containers @ ofe)

— lterator lower bound(value type& item)
— lterator upper bound(value type& item)
— l1terator begin()

— 1terator end()

— reverse iterator rbegin()

— reverse iterator rend()



Associative Containers G ofe)

* Operations Common to the STL map and multimap
— void clear()
— void insert(palr type& item)
—uint erase(key type& item)
— vold erase(lterator& position)
— iterator find(key type& item)
— uint count(key type& item)



Associative Containers @ ofe)

— iterator lower bound(key type& item)
— lterator upper bound(key type& item)
— l1terator begin()

— 1terator end()

— reverse iterator rbegin()

— reverse iterator rend()



Associative Containers ¢ ofe)

Listing C8-3 Alternative definition of a hashing function

1 #include <iostream>

2 #include <string>

3 #include <unordered_map>

4

)

6 typedef std::unordered _map<std::string, int> StringKeyMap;
7

8

9 StringKeyMap dummyMap;

10

11
12 StringKeyMap: :hasher myHashFunction = dummyMap.hash_function();
13
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Associative Containers 6 ofo)

Listing C8-3 [Continued]
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int main()
{
std::cout << "Hashing a String:
<< std::endl;
std: :cout << "Smashing a String:
<< std::endl;

<< mbHashFunction("Hashing a String:")

<< myHashFunction ("Smashing a String:")

return O;

}
Output

Hashing a String: 2084157801917477989
Smashing a String: 14048775086903850803



STL Algorithms (1 o7)

« STL Search and compare Algorithms

void for

iterator

iterator
iterator

iterator
iterator

each(iterator start,
end, Function fun)

find(iterator start,
end, value type& val)

find if(iterator start,
end, PredFunction fun)

uint count(iterator start,

iterator

end, value type& val)



STL Algorithms o7

—uint count if(iterator start,
iterator end, PredFunction fun)

— bool equal(iterator startl,
iterator endl, iterator start2)

— value type& min(value type& iteml,
value type& item2)



STL Algorithms ¢ of7)

— value type& min element(iterator start,
iterator end)

— value type& max(value type& iteml,
value type& item2)

— value type& max element(iterator start,
iterator end)



STL Algorithms @ or7)

« STL sequence modification algorithms

— l1terator copy(iterator startl,
iterator endl, iterator start2)

— iterator copy backward(iterator startl,
iterator endl, iterator start2)

— void swap(value type& iteml,
value type& item2)



STL Algorithms ¢ o7)

— 1terator transform(iterator startl,
iterator endl, iterator start2,
UnaryOperator op)

— 1terator transform(iterator startl,
iterator endl, iterator operand2,
iterator start2, BinaryOperator bop)

—void fill(iterator startl, iterator
endl, value type& val)



STL Algorithms o7

« STL sorting and heap algorithms
— void sort(iterator start, iterator end)
— void stable sort(iterator start, iterator end)

— iterator partition(iterator start,
iterator end, PredFunction fun)

— iterator partition stable(iterator start,
iterator end, PredFunction fun)

— void nth element(iterator start,
iterator nth, iterator end)



STL Algorithms (7 07)

— void make heap(iterator start, iterator end)
— void push heap(iterator start, iterator end)
— void pop heap(iterator start, iterator end)

— void sort heap(iterator start, iterator end)



