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auto



map<deque<string>, vector<string>> myMap;
for(auto iter = myMap.begin(); iter != myMap.end(); ++iter) {

    doSomething(*(iter).first, *(iter).second);
}

auto How can we clean 
this up better?

The auto 
keyword!



for

 for 

map<string, int> myMap;
for(auto iter = myMap.begin(); iter != myMap. end(); ++iter) {
    auto thing = *iter;
    doSomething(thing.first, thing.second);
}

map<string, int> myMap;
for(auto thing : myMap) {
    doSomething(thing.first, thing.second);
}



template <typename T>
T min(T a, T b) {

return (a < b) ? a : b;
}



int a = 3, b = 9;
int c = min<int>(a, b);
s

I don’t have a min<int> :(

But I know how to make one!

template <typename T>
T min(T a, T b) {

return (a < b) ? a : b;
}

int min<int>(int a, int b) {
return (a < b) ? a : b;

}





std::vector<int> v(10);
auto mid = v.begin() + v.size()/2;

std::deque<int> d(13);
auto some_iter = d.begin() + 3;



std::vector<int> v(10);
auto mid = v.begin() + v.size()/2;

std::deque<int> d(13);
auto some_iter = d.begin() + 3;

Sounds right!



std::list<int> myList(10);
auto some_iter = myList.begin() + 3;

std::list 



std::list<int> myList(10);
auto some_iter = myList.begin() + 3;

std::list 



std::list<int> myList(10);
auto some_iter = myList.begin() + 3;

std::list 

What’s going on 
here?
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Forward
Output

Input
Bidirectional Random Access

vector<int> v = ...
vector<int>::iterator itr = v.begin();
int val = *itr;



Forward
Output

Bidirectional Random Access
Input

vector<int> v = ...
vector<int>::iterator itr = v.begin();
*itr = 12;



Forward
Output

Bidirectional Random Access
Input

vector<int> v = ...
vector<int>::iterator itr = v.begin();
int val = *itr;
int val2 = *itr;



--

Forward
Output

Bidirectional Random Access
Input

vector<int> v = ...
vector<int>::iterator itr = v.begin();
++itr;
int val = *itr;
--itr;
int val2 = *itr;



+ -

Forward
Output

Bidirectional Random Access
Input

vector<int> v = ...
vector<int>::iterator itr = v.begin();
int val = *itr;
itr = itr + 3;
int val2 = *itr;
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Allocators Containers

Iterators

Algorithms Functors/Lambdas

Adapters

You are 
here!
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Basic Types



● vector<int> 

● map<string, int>



Basic Types

Containers



vector> 

Can we perform operations on containers 
regardless of what the container is?
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vector<int> v {561, 1105, 1729, 2465};
vector<int> vCopy(v.size());

std::copy(v.begin(), v.end(), vCopy.begin());

std::copy 

std::copy



std::copy

561 1105 1729 2465

0 0 0 0

v:

vcopy:



std::copy

561 1105 1729 2465

561 0 0 0

v:

vcopy:



std::copy

561 1105 1729 2465

561 1105 0 0

v:

vcopy:



std::copy

561 1105 1729 2465

561 1105 1729 0

v:

vcopy:



std::copy

561 1105 1729 2465

561 1105 1729 2465

v:

vcopy:



vector<int> v {561, 1105, 1729, 2465};
vector<int> vCopy(v.size());

std::copy(v.begin(), v.end(), vCopy.begin());

std::copy



vector<int> v {561, 1105, 1729, 2465};
vector<int> vCopy(v.size());

std::copy(v.begin(), v.end(), vCopy.begin());

std::copy



vector<int> v {561, 1105, 1729, 2465};
vector<int> vCopy(2);

std::copy(v.begin(), v.end(), vCopy.begin());

std::copy



std::copy

561 1105 1729 2465

0 0

v:

vcopy:



std::copy

561 1105 1729 2465

561 0

v:

vcopy:



std::copy

561 1105 1729 2465

561 1105

v:

vcopy:



std::copy

561 1105 1729 2465

561 1105

v:

vcopy:



std::copy

561 1105 1729 2465

561 1105

v:

vcopy:



std::copy

C++ has a solution!
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This is where iterator adaptors come in.



● *

● ++



● *

● ++

std::ostream_iterator 
std::ostream

std::ostream_iterator



.pro

std::ostream_iterator



std::ostream_iterator<int> itr(cout, ", ")
*itr = 3; // prints 3 to console
++itr;
*itr = 1729; // prints 1729 to console
++itr;
*itr = 13; // prints 13 to console

Output: 3, 1729, 13,

std::ostream_iterator



std::ostream_iterator



std::ostream_iterator



std::ostream_iterator



std::vector<int> v{3, 1, 4, 1, 5};
std::copy(v.begin(), v.end(), 

std::ostream_iterator<int>(cout, ", "))

std::ostream_iterator





std::back_inserter



std::copy

561 1105 1729 2465

561 1105

v:

vcopy:





std::inserter
std::back_inserter std::front_inserter).

insert  push_back push_front.



.pro



std::vector<int> v; // empty vec
auto itr = std::back_inserter(v);
*itr = 1729; // does v.push_back(1729)
++itr;
*itr = 13; // does v.push_back(13)
++itr;
*itr = 3; // does v.push_back(3)

v look like this: {1729, 13, 3}



vector<int> v {561, 1105, 1729, 2465};
vector<int> vCopy(v.size());

std::copy(v.begin(), v.end(), vCopy.begin());



vector<int> v {561, 1105, 1729, 2465};
vector<int> vCopy(v.size());

std::copy(v.begin(), v.end(), vCopy.begin());



vector<int> v {561, 1105, 1729, 2465};
vector<int> vCopy;

std::copy(v.begin(), v.end(), vCopy.begin());



vector<int> v {561, 1105, 1729, 2465};
vector<int> vCopy;

std::copy(v.begin(), v.end(), vCopy.begin());

Start with empty 
vector



vector<int> v {561, 1105, 1729, 2465};
vector<int> vCopy;

std::copy(v.begin(), v.end(), vCopy.begin());



vector<int> v {561, 1105, 1729, 2465};
vector<int> vCopy;

std::copy(v.begin(), v.end(), vCopy.begin());



vector<int> v {561, 1105, 1729, 2465};
vector<int> vCopy;

std::copy(v.begin(), v.end(),
std::back_inserter(vCopy));



std::copy

561 1105 1729 2465

v:

vcopy:



std::copy

561 1105 1729 2465

561

v:

vcopy:



std::copy

561 1105 1729 2465

561 1105

v:

vcopy:



std::copy

561 1105 1729 2465

561 1105 1729

v:

vcopy:



std::copy

561 1105 1729 2465

561 1105 1729 2465

v:

vcopy:



http://en.cppreference.com/w/cpp/algorithm





