Chapter 22 STL Containers


1.
The STL contains three main components: containers, iterators, and algorithms. Containers contains objects. Iterators are used to access objects. Algorithms can be applied generically to all containers.

2. The three types of containers are sequence containers, associative containers, and container adapters. The sequence containers (also known as sequential containers) represent linear data structures. The three sequence containers are vector, list, and deque (pronounced deck). Associative containers are non-linear containers that can locate elements stored in the container quickly. Such containers can store sets of values or key/value pairs. The four associative containers are set, multiset, map, and multimap. Container adapters are constrained versions of sequence containers. They are adapted from sequence containers for handling special cases. The three container adapters are stack, queue, and priority_queue.

3. No

4. All true.

5. Sequence containers and associative containers are called  first-class containers.
6. The first-class containers contain iterators.

7. All true except (e)
8. Yes. You use container.begin() to return an iterator that points to the first element in the container and container.end() to return an iterator that points that points to the next element after the last element in a container? 

9. The output is

1 2 3 4 

size 4
10. These iterators are input iterators, output iterators, forward iterators, bidirectional iterators, and random access iterators.

A vector is efficient if the elements are appended to the vector. It is expensive to insert or delete elements in the middle of a vector. 

A deque is like a vector, but it is efficient for insertion at both front and end of a deque. It is still expensive to insert or delete elements in the middle of a deque. 

A linked list is good for applications that require frequent insertion and deletion in the middle of a list. 



The vector and deque support random-access iterators, and the list class supports bidirectional iterators.

11.  You have to specify the position using an iterator for the insert function. So insert(1, 10) is wrong.

12. You can use the erase(beg, end) function to erase elements. This function uses iterators and is available to all first-class containers. For a list, you can use the remove(element) function
13. They are contained in the list class only.
14. For quick access of the elements, you can use a set to store and retrieve elements. The elements are the keys stored in a set/multiset container. A multiset allows duplicate keys, but a set does not.

10 20 

size 2 


17.

10 10 20 

size 3

18. The find function returns an iterator, not a Boolean value. 

19. Each element in a map/multimap is a pair. The first value in the pair is the key and the second value is associated with the key. A map/multimap provides quick access to value using the key. A multimap allows duplicate keys, but a map does not.


20.

100 John Smith

101 Peter King


21.

100 John Smith

100 Jane Smith

101 Peter King

22. The header file for set and multiset is <set>. The header file for map and multimap is <map>.

23. Container adapters are called adapters because they are adapted from the sequence containers for handling special cases. The container adapters do not have iterators.

24. You can choose a vector, deque, or list to construct a stack. To construct a priority_queue, you can choose a vector or deque to implement it. You can choose a deque or list to construct a queue.

25. Use the push function to add an element to the queue. Use the pop function to remove an element from the queue. Use the size function to return the size of the queue.


