STL Algorithms - How to
use them: how to write
your own
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very-quick) STL Overview

e Containers

* Algorithms




Iterators

* A generalization of pointers

e Describe a half-open seguence of objects

* beginning and one-past-the enad




terator Categories

e |Input lterators

e Forward lterators

e Bidirectional lterators




What Is an




Algorithms

* A templated function

* |t does something useful




Why use STL Algorithms”

 They're tested and debugged

* Basic Building Blocks

* Easier to write code using them




std: :vector<int> v{0,1,3,5,7,9,2,4,6,8};
beol flag =sbnrlc:
for (ink i = el (i <—tvy cicell)) &5 Filagy dhth
flag = false;
for (int 5 = 0: 5 = (v co-e(@) ). bty
if (vatl]e = U jl) |
std::swap(v[Jj], v[J+1l]);
flag =.true:

for (1nk 1 2yv) stdetcont =< i




Examples of




std::min

template <typename T>
const T&
min(const T& a, const T& b)




std::copy

template <typename IIter, typename OIter>
OTlter copy(lliter first, Tliter last., Olter res)




Let's make our own!




adjacent_pailr

Similar to std: : for each, but calls the functor
on each adjacent pair of values in the sequence.




adjacent_pailr

template <typename Fwlter, typename Func>
void adjacent pair(FwIter first, FwIter last, Func f)

{




What it we wanted all the
pairs, not just the

RS
S




for_all_pairs

template <typename Fwlter, typename Func>
void for all pairs(Fwlter first, FwIter last, Func f)

{

1 £ (First M= lagt)
{




More Algorithms




copy_while

template<typename InIter, typename Outlter, typename Pred>
std::pair<InlIter, OutlIter>

copy while(InIter first, InIter last, OutIter result, Pred p)
{




el

template <typename InlIter, typename T, typename Func>
void split(Initer first, Inlter last., const T &t, Func £)

{

while (true)

{




Writing your own

* Write what you need

» Should




Tips

 Handle degenerate cases

* Always be aware of the operations you're using

 Worry about complexity




adjacent_pailr

template <typename Fwlter, typename Func>
void adjacent pair(FwIter first, FwIter last, Func f)

{




adjacent_pailr (revised

template <typename InIter, typename Func>
void adjacent pair(InIter first, InIter last, Func f)

{
1f (first = last)

2222 trailer = *first. // What type dis £this?
S




adjacent_pair (revised)

template <typename InIter, typename Func>
volid adjacent pair(InIter first, InIter last, Func f)

{
1€ (Farsk L= last)
{
typename std::iterator traits<InIter>::value type
trailer = *first.
L Efnpct <
for (¢ fivstodl—.lacks ti+f1rak)
{
f(trailer, *first);
Eraller = *first:
}
}
}



How to choose an
implementation®

* iterator traits<Iter>::iterator category
tells you what kind of iterator you have.

e [here is an inheritance relationship between the
categories

 You can add template specializations based on that

* You can add a parameter of a particular type and
let the compiler call the right version.



Dispatch on iterator category

template <typename FWIter, typename Func>
void adjacent pair impl (FWIter first, FWIter last, Func f,
std::forward iterator tag); // Forward iterators

template <typename InlIter, typename Func>
void adjacent pair impl(InIter first, InIter last, Func £,
std:sinput iterator tag)e // Tnput iterators

template <typename Iterator, typename Func>
vold adjacent pair(Iterator first, Iterator last, Func f)

{
return adjacent pair impl(first, last, £,
typename
stds:iterator traits<literator>::iterator categoryv()):

}



Questions?




Thank you




A very simple example

template <typename T>
T& identity(T& t)
{ return t. .}

template <typename T>
const T& identity(const T& t)
{ . return . te. .}

IRt =4

ConsElntecia =25

auto tl = identity(1i);

auto t2 = identity(ci);
auto t3 = identity(5);



