Generic Programming

(s STIL 7 C++)




Standard Template Library |

Nesneye dayall programlamada, verinin birincil Oneme sahip
programlama birimi oldugunu belirtmistik. Veri, fiziksel yada soyut bir
cok buyukltgl modelleyebilir. Bu model oldukca basit yada karmasik
olabilir. Her nasil olursa olsun, veri mutlaka bellekte saklanmaktadir ve
veriye benzer bicimlerde erisilmektedir. C++, oldukca karmasik veri
tiplerini ve yapilarini olusturmamiza olanak saglayan mekanizmalara
sahiptir. Genel olarak, programlarin, bu veri yapilarina belirli bazi
bicimlerde eristigini biliyoruz:

array, list, stack, queue, vector, map, ...
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STL kituphanesi verinin bellekteki organizasyonuna, erisimine ve
Islenmesine yonelik cesitli yontemler sunmaktadir. Bu bdlimde bu
yontemleri inceleyecegiz.
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Standard Template Library (STL) Hewlett Packard’in Palo Alto (
California)’daki laboratuarlarinda Alexander Stepanov ve Meng Lee
tarafindan gelistiriimigtir.

1970’lerin sonlarinda Alexander Stepanov bir kisim algoritmalarin veri
yapisinin nasil depolandiklarindan bagimsiz olduklarini go6zlemledi.
Ornegin, siralama algoritmalarinda siralanacak sayilarin bir dizide mi?
yoksa bir listede mi? bulundugunun bir 6nemi yoktur. Degisen sadece
bir sonraki elemana nasil erigsildigi ile ilgilidir. Stepanov bu ve benzeri
algoritmalari inceleyerek, algoritmalari veri yapisindan bagimsiz olarak
performanstan 0din vermeksizin soyutlamayi basarmigstir. Bu fikrini
1985’de Generic ADA dilinde gerceklestirmistir. Ancak o donemde
henlz C++’da bir oOnceki bolimde inceledigimiz Template yapisi
bulunmadigi icin  bu fikrint C++’da ancak 1992 vyilinda
gerceklestirebilmigtir.
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Generic Programming |

Bir yazilim trtntntn bilesenlerini, U¢ boyutlu uzayda bir nokta
olarak dustnebiliriz :
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(@)) p K
= - eri tipi - int, float
. SS \Y : , -
S (siralama,double,list) , -
% (siralama,int,list) w >~ [ ool
S template .. L o .
al \\\\ \\\ > J
() S e N
= ~ S-S kap :
5 _ o o o
5 (swalama,llst) Agoritma: dizi, liste, kuyruk ...
O generic prog. | siralama, kaynastirma, arama....
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STL Bilesenleri |

STL uc temel bilesenden olusmaktadir:

e Algoritma,

« Kap (Container): nesneleri depolamak ve yoOnetmekten
sorumlu nesne,

* Lineer Kaplar : Vector, Deque, List
o Asosyatif Kaplar : Set, Map, Multi-set, Multi-map

 Yineleyici (lterator): algoritmanin farkli tipte kaplarla
calismasinl saglayacak sekilde erisimin soyutlar.
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Kaplar |

Container Description Required Header
bitset A set of bits <bitset>
deque A double-ended queue <deque>

list A linear list <list>
Stores key/value pairs in which each k
map IS associ?t/ed Withponly one value ” ~map=
Stores key/value pairsin which one key
multimap may be associated with two or more <map>
values
multiset A setin \_/vhich_ each element is not <cpt>
necessarily unique
priority_queue || A priority queue <queue>
queue A queue <queue>
set A set in which each element is unique <set>
stack A stack <stack>
vector A dynamic array <vector>
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C++'da sabit boyutlu dizi tanimlamak ydrtitme zamaninda bellegin ya kota kullaniimasina
yada dizi boyunun yetersiz kal masina neden ol maktadir.

STL kuttphanesindeki vector kabi bu sorunlari gidermektedir.
STL kuttphanesindeki list kabi, baglantili liste yapisidir.

:II deque (Double-Ended QUEue) kabi, yigin ve kuyruk vyapilarinin birlesimi  olarak
dasunulebilir. deque kabi her iki uctan veri eklemeye ve silmeye olanak saglamaktadir.
@)
c .
I= Vector Relocating,
expandable array Quick random access (by index number).
% Slow to insert or erase in the middle.
gn Quick to insert or erase at end.
% List Doubly linked list ~ Quick to insert or delete at any location.
= Quick access to both ends.
O Slow random access.
8 Deque Like vector,
O but can be accessed
at either end Quick random access (using index number).

Slow to insert or erase in the middle.
Quick to insert or erase (push and pop) at
either the beginning or the end.
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V ector |

» #include <vector>

» Kurucular
— Bos: vector<string> object;
— Bdlirli sayida eleman:
e vector<string> object(5,string(“hello”)) ;
e vector<string> container(10)
e vector<string> object(& container[5], & container[9]);
e vector<string> object(container) ;
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V ector Member Functions |

» Type &vector::back(): returns the reference to the last element
» Type &vector::front():returns the reference to the first element
P vector::iterator vector::begin()

» vector::iterator vector::end()

» vector::clear()

» bool vector::empty()

P vector::iterator vector::erase()

— erase(pos)
— erase(first,beyond)
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V ector Member Functions |

» vector::insert
— vector::iterator insert(pos)
— vector::iterator insert(pos,value)
— vector::iterator insert(pos,first,beyond)
— vector::iterator insert(pos,n,value)
» void vector::pop back()
» void vector::push back(value)
» vector::resize()
— resize(n,value)
» vector::swap()

— vector<int> v1(7),v2(10) ;
— vl.swap(v2);

» unsigned vector::size()
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Ornek |

cout << v.capacity() << v.size() ;
v.insert(v.end(),3) ; v =(3)
cout << v.capacity() << v.size() ;

v.insert (v.begin(), 2, 5); §V =(5,5,3)

.......................................................................................................................................................................................................

vector<int>w (4,9); w =(9,9,9,9)
‘w.insert(w.end(), v.begin(), vend());  w=(9,9,9,9,55,3)
‘w.swap(v) ; v=(9999553 w=(5523)
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‘w.erase(w.begin()); w=(523)
‘w.erase(w.begin(),w.end()) ;
cout << w.empty() ? “Empty” : ““not Empty”’ ~ Empty
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#define _ USE_STL
/I STL include files
#include <vector>"’

#include <list>

vector<int> v,
v.insert(v.end(),3) ;
v.insert(v.begin(),5) ;

cout << v.front() << endl;
cout << v.back() ;
v.pop_back();

cout << v.back() ;
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v=(3)
v=(5,3)
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List
» #include <list>

» Eklenecek eleman sayisi belirli olmadigl durumlarda uygundur

» Kurucular
— Bos: list<string> object;
— Bdlirli sayida eleman:
o list<string> object(5,string(“hello”)) ;
o list<string> container(10)
o list<string> object(& container[5], &container[9]);
o list<string> object(container) ;

—
—
o
=
:
o)
o
al
2
@
O
O

{ Object Oriented Programming 428 ]




List Member Functions |

» Type &list::back(): returns the reference to the last element
» Type &list::front():returns the reference to the first element
» list::iterator list::begin()
» list::iterator list::end()
» list::clear()
» bool list::empty()
» list::iterator list:.erase()
— erase(pos)
— erase(first,beyond)
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List Member Functions |

P |ist::insert
— list::iterator insert(pos)
— list::iterator insert(pos,value)
— list::iterator insert(pos,first,beyond)
— list::iterator insert(pos,n,value)
» void list::pop_back()
» void list::push back(value)
» list::resize()
— resize(n,value)
» void list<type>::merge(list<type> other)
» void list<type>::remove(value) 5
» unsigned list::size() @% listLcop
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List Member Functions |

» |ist::sort()

» void list::splice(pos,object) @1@ list3.0pp

» void list::unique(): operates on sorted list, removes consecutive
Identical elements

&L st cpp
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Queue |

» #include <queue>
» FIFO (=First In First Out)

» Kurucular
— Bos: queue<string> object;
— Kopya Kurucu: queue<string> object(container) ;
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Queue Member Functions |

» Type & queue::back(): returns the reference to the last
element

» Type & queue::front(): returns the reference to the first
element

» bool queue::empty()
» void queue::push(value)
» void gueue::pop()
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Priority Queue |

» #include <queue>

» Temel olarak queueile ayni

» Kuyruga ekleme belirli bir dncelige gore yuratul Gr
» Oncelik: operator<()

@;{% priqueuel.cpp

@;{% priqueue2.cpp
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Priority_Queue Member Functions |

» Type & queu::back(): returns the reference to the last
element

» Type & queue::front():returns the reference to the first
element

» bool queue::empty()
» void queue::push(value)
» void gueue::pop()

—
—
o
=
:
o)
=
al
2
@
O
O

{ Object Oriented Programming 435 ]




Deque |

» #include <degue>

» Head & Tail, Doubly Linked

» degue<string> object

 deque<string> object(5,string(“hello™)) ;
 deque<string> container(10)

 deque<string> object(& container[5], &container[9]);
 deque<string> object(container) ;

—
—
o
=
:
o)
=
al
2
@
O
O

{ Object Oriented Programming 436 ]




Deque Member Functions |

» Type &degue::back(): returns the reference to the last element
» Type & degue::front():returns the reference to the first element
» deque::iterator deque::begin()

» deque::iterator deque::end()

» deque::clear()

» bool deque::empty()

» deque::iterator deque::erase()

— erase(pos)
— erase(first,beyond)
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Deque Member Functions |

» vector::insert
— degue:.iterator insert(pos)
— degue:.iterator insert(pos,value)
— degue:.iterator insert(pos,first,beyond)
— degue:iterator insert(pos,n,value)
» void degue::pop_back()
» void deque::push_back(value)
» deque::resize()
— resize(n,value)
» deque::swap()
» unsigned deque::size()
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Asosyatif Kaplar: Set, Multiset, Map, Multimap I

» Set sirall kiime olusturmak icin kullanilir.
#include <set>

= using namespace std,;
I int main(){
% string nameg[] = {"Katie", "Robert","Mary", "Amanda’, "Marie'"} ;
g;, set<string> nameSet(names, names+5);// initialize set to array
X set<string>:.const_iterator iter; // iterator to set
% nameSet.insert("Jack"); // Insert some more names
é nameSet.insert("Larry");
nameSet.insert(" Robert"); // no effect; already in set
nameSet.insert("Barry");
nameSet.erase("Mary"); // erase aname
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cout << "\nSize=" << nameSet.size() << endl;
Iter = nameSet.begin(); // display members of set
while( iter = nameSet.end() )

cout << *jter++ << '\n’;
string searchName; I/ get name from user
cout << "\nEnter name to search for: ";
cin >> searchName; // find matching name in set
Iter = nameSet.find(searchName);
If( Iter == nameSet.end() )

cout << "The name" << searchName <<" IsSNQOT in the set."”;
else

cout << "Thename" << *iter <<" [Sinthe sat.";
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/] set2.cpp set

Int main() {
set<string> city;,
set<string>:.iterator iter;
city.insert(" Trabzon");
city.insert("Adana");
city.insert("Edirne");
city.insert("Bursa');
city.insert(* Istanbul");
city.insert("Rize");
city.insert("Antalya’);
city.insert(* Izmir");
city.insert("Hatay");
city.insert("Ankara');
city.insert("Zonguldak");
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// insert city names
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Iter = city.begin(); // display set
while( iter 1= city.end() )
cout << *iter++ << endl,

string lower, upper; I/ display entriesin range
cout << "\nEnter range (example A Azz): ",
cin >> |ower >> upper;
Iter = city.lower bound(lower);
while( iter = city.upper bound(upper) )
cout << *iter++ << endl,;
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Map |

» #include <map>
» Key/Value pairs

» map<string,int> object
e pair<string,int>

pal]= {

pair<string,int>(“one”’,1),
pair<string,int>(“two”,2),
pair<string,int>(“three’,3),
pair<string,int>(“four” ,4)
b
e map<string,int> object(&pa]0],& pa[3));
» object[“two”]
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Map Member Functions |

» map::insert
— pair<map::iterator,bool> insert(keyvalue)
— pair<map::iterator,bool> insert(pos,keyval ue)
— void insert(first,beyond)
» map::iterator map::lower bound(key)
» map::iterator map::upper_bound(key)
P pair<map::iterator,map::iterator> map:.equal_range(key)
» map::iterator map::find(key)
— returns map::end() if not found

» unsigned deque::size()
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Map Member Functions |

» map::iterator map::begin()

— erase(first,beyond)

=] P> map:iterator map::end()
o » map::clear()

i=i > bool map::empty()

> map:iterator map::erase()
S — erase(keyvalue)

2_; — erase(pos)

o

o

A
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Int main(){ C")rnek I

map<string,int> city _num,

city_num["Trabzon"]=61,

string city _name;

cout << "\nEnter acity: ";

cin >> city_name;

If (city_num.end()== city_num.find(city _name))

cout << city _name << " isnot in the database" << end|;

—
—
o
=
:
o)
=
al
2
@
O
O

else

cout << "Number of " << city name << ":" << city_num([city name];

}
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MultiMap |

» #include <map>

» Main difference between map and multimap is that the
multimap supports multiple entries of values having the
same keys and the same values.
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Ozetce |
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Islem Y drutilen Islem
a.size() a.end() — a.begin()
a.max_size()
a.empty() a.size() ==
islem Dénils Degeri|  Yuritilen islem Uyg‘ﬁg?g;'d'g'
a.front() T& *a.begin() vector, list, deque
a.back() T& *a.end() vector, list, degue
a.push front(x) void a.insert(a.begin(),x) list,deque
a.push back(x) void ainsert(aend(),x) | vector, list,deque
a.pop front() void a.erase(a.begin()) list,deque
a.pop back() void a.erase(--a.end()) list,deque
aln] T& *(a.begin()+n) vector,deque
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|[terators |

Iterators : Genellestirilmis Isaretci

vector, deque list

Outputlterator r;
Inputlterator r; ut
Forwardlterator r; tereiors

Access TIONAL ARD
[terators [terators [terators
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Bidirectionallterator r;
Randomlterator r ;

PUT

[terators
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Iterator Capability |

| terator Capability Input | Output | Forward | Bidirectional | Random Access
:|| Dereferencing read yes no yes yes yes
Dereferencing write no yes yes yes yes
8’ Fixed and repeatable order no no yes yes yes
é ++j yes yes yes yes yes
% I++
© —-j no no no yes yes
@)) :
O I--
H .
Al |i[Nn] no no no no yes
=8 |i+n no no no no yes
O |- N no no no no YEes
g i +=n no no no no yes
i -=n no no no no yes
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Output lterators

=1 |® Outputiterator a; © Outputlterator r ;
% - Hata e+ Hata
S
~ |® Outputlteratorr; @® Outputlterator i,j ;
U o o
% =Y =) ;
*]=b;
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Forward and Bidirectional Iterators |

>

John | Tom | Peter | Mary | .. Andy | BIll

~— 4\/ . —

rangelv.begin(),v.end()]

list<int> 1 (1,1) ;
|.push_back(2) ; // list]:12
list<int>::iterator first=l.begin() ;
list<int>::iterator last=l.end() ;
while( last 1= first){

- last :

cout << *last << “ " ;
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}
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template<class Forwardlterator, class T>
Forwardlterator find linear(Forwardlterator first,
Forwardlterator last, T& value){
while( first = last) if ( *first++ == value) return first;
elsereturnlast
}

vector<int>v(3,1) ;

v.push _back(7); //vector:1117

vector<int>::iterator i=find_linear(v.begin(), v.end(),7) ;
If(1 '=v.end() ) cout << *I ;

else cout << “not found!” ;
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Bubble Sort |

template<class Compare>
void bubble sort(Bidirectionallterator first,

- Bidirectionallterator last, Compare comp){

Bidirectionallterator left = first , right = first ;
D right ++;
I= while( first 1= last){
% while( right != last ){
- If( comp(*right,*left) )
S iter_ swap(left,right) ;
% right++ ;
= } left++;
O
0D last -- ;

Ieft:flrSt, r|ght:f|rst’ £
) list<int> | ;
} . bubble_sort(l.begin(),l.end(),less<int>()) ;

- bubble_sort(l.begin(),l.end(),greater<int>()) ;
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Random Access lterators |

vector<int>v(1,1) ;
v.push_back(2) ; v.push_back(3) ; v.push back(4) ;//v:1234

- vector<int>::iterator i=v.begin() ;
vector<int>:iterator j=i+2;
S cout << *j<<“7;
f=f | +=3; cout <<*i<<"";
% j=1—1;cout<<*j<<*";
oy | = 2;cout <<*j <<t
el cout<<V[]l] <<end ;
% (j<i) ? cout << “j <i” : cout << “not j <i” ; cout << end! ;
5 (j>1) ?cout << “} >1" : cout << “not | > 1" ; cout << endl ;
. (>=1) && (J<=1)? cout << “j and i equal” : cout << “j and i not equal > 1" ; cout <<
O end;
1=];
j= v.begin():
| =v.end;

cout << “iterator distance end — begin : ” << (ij) ;
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lterator Operators |

» STL provides two functions that return the number of
elements between two el ements and that jump from one
element to any other element in the container:

— distance()
— advance()
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distance() |

» The distance() function finds the distance between the
current position of two iterators.

template<class RandomA ccesslterator>
Iterator _traits<RandomA ccesslterator>::difference type

distance(RandomA ccesslterator first, RandomA ccesslterator
last) {

return last —first:

}

template<class Inputlterator>
Iterator _traits<inputlterator>::difference type
distance(Inputlterator first, Inputlterator last) {
Iterator_traits<inputlterator>::difference typen =0;
while (first++ = last) ++n;
return n;
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}
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advance() |

» So far, we have seen how we can move iterators forward
and backward by using the increment and decrement
operators, respectively. We can also move random access
Iterators several steps at a time using the addition and
subtraction functions. Other types of iterators, however,
do not have the addition and subtraction functions.

» The STL provides the advance() function to move any
Iterator—except the output iterators—several steps at a
time:
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template<class Inputlterator, class Distance>
void advance(Inputlterator& 1i, Distance& n) {
while (n--) ++ii;
}
template<class Bidirectional lterator, class Distance>
void advance(Bidirectional lterator & bi, Distance& n) {
If (n>=0) while (n--) ++hi;
else while (n++) --bi;
}
template<class RandomA ccesslterator, class Distance>
void advance(RandomA ccesslterator& ri, Distance& n) {
rn+=n;

}
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Designing Generic Algorithm |

7 Algorithm

(' . I
| eriod [ [ [ Moeror] []

Object

Container

Implementing an algorithm such as computing the maximum valuein a

seguence can be done without knowing the details of how values are

stored in that sequence:

template <class Iterator>

Iterator max_element (Iterator beg, // refersto start of collection
Iterator end) // refersto end of collection
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{
-
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Binary Search for Integer Array |

const int * binary search(const int * array, int n, int X){

3 const int *lo = array, *hi = array + n, *mid ;
- while( 10 1= hi ) {

= mid =lo + (hi-l0)/2 ;

% If( X ==*mid ) return mid ;

S if(x <*mid) hi = mid:

Dﬁj elselo=mid+1;

o }

aj .

S return O ;

O

}
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Binary Search—Template Solution (Form-1) |

template<class T>

- const T * binary_search(const T * array, int n, T& X){
= const T *lo=array, *hi =array + n, *mid ;

% while( lo!'=hi) {

= mid =lo + (hi-10)/2;

=, If( X ==*mid ) return mid ;

053 If(x <*mid) hi = mid;

Iz elselo=mid+1;

T }

é return O ;

}
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Binary Search—Template Solution (Form-2) |

template<class T>
const T * binary search(T * first,T * last, T& x){
const T *lo=first, *hi =last , *mid ;
while( lo!=hi ) {
mid =lo + (hi-10)/2;
If( X ==*mid ) return mid ;
If( X <*mid) hi =mid;
elselo=mid+1;
}
return last ;

}
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Generic Binary Search |

template<class RandomA ccesslterator,class T>
const T * binary search(RandomA ccesslterator first,
RandomA ccesslterator last, T& value){
RandomA ccesslterator not_found = last, mid ;
while( lo!'=hi ) {
mid = first + (last-first)/2 ;
If( X ==*mid ) return mid ;
If(x <*mid) last = mid ;
esefirst=mid+ 1;
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}

return not_found ;

}
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STL Algorithms |

Algorithm

Pur pose

find

Returnsfirst element equivalent to a specified value

count

Counts the number of elements that have a specified value

equal

Compares the contents of two containers and returns true if
all corresponding elements are equal

search

L ooks for a sequence of values in one container that
correspond with the same sequence in another container

copy

Copies a seguence of values from one container to another
(or to adifferent location in the same container)

swap

Exchanges a vaue in one location with a value in another

iter _swap

#include <algorithm>

Exchanges a sequence of valuesin one location with a
sequence of values in another location

fill

Copies avalue into a sequence of locations

sort

—
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Sorts the values in a container according to a specified
ordering

merge

Combines two sorted ranges of elements to make alarger
sorted range

accumulate

Returns the sum of the elementsin a given range

for_each

Executes a specified function for each element in the
container

{ Object Oriented Programming

465 |




find() |

» The find() algorithm looks for the first element in a
container that has a specified value.

» find() example program shows how this looks when we're
trying to find avalue in an array of int’s.
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Example |

#include <iostream>

= #include <algorithm> //for find()
N intar[] ={ 11, 22, 33, 44, 55, 66, 77/, 88 };
E int main() {
i Int* ptr;
% ptr = find(arr, arr+8, 33); /[/find first 33
% cout << “First object with value 33 found at offset ”
O << (ptr-arr) << endl;

return O;

}
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count() |

» count() counts how many elements in a container have a
specified value and returns this number.

#include <iostream>
#include <algorithm>  //for count()
int arr[] ={ 33, 22, 33, 44, 33, 55, 66, 77 };

Int main(){
Int n = count(arr, arr+8, 33); //count number of 33’s
cout <<“Thereare” << n<<” 33'sinar.” << endl;
return O;

}
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count_if() |

» size t count_if(Inputlterator first, Inputlterator last,
Predl cate predicate)

- #include <vector>
- #include <algorithm> //for count_if()
inta]={1,234,34,21,3};
class Odd {
. public:
bool operator()(int val){ returnval&1l;}

-int main(){

std::vector<int> iv(a,at9) ;

std::cout << count_if(iv.begin(),iv.end(),0dd()) ;
return O
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equal() |

» bool equal (Inputlterator first, Inputlterator last,
Inputlterator otherFirst)

» bool equal (Inputlterator first, Inputlterator last,

Inputlterator otherFirst,Predicate predicate)
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class CaseString {
public:
bool operator()(string const & first,string const & second){
return !'strcasecmp(first.c_str(),second.c_str()) ;

= }
g b
[= Int main(){
% string
) first[]={"Alpha’,"bravo","Charley","echo","Delta","golf"},
DC% second[]={"alpha’,"Bravo","charley","Echo","delta"," Golf"} ;
2 std::string *last = first + sizeof (first)/sizeof (std::string) ;
% cout << (equal (first,last,second)?' Equal™:"Not equal”) ;
) cout << (equal(first,last,second,CaseString())?'Equal":
"Not equal") ;
return O
}
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fill(),fill_n() |

» void fill(Forwardlterator first,Forwardlterator last,
Type const &value)

vector<int> iv(8) ;
fill(iv.begin(),iv.end(),8) ;

» void fill_n(Forwardlterator first,Sizen,
Type const &value)

VeCtor<|nt>|V(8), .....................................................................
gfi”_n(iV-begin()+2,4,8) ;
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sort() |

» Y ou can guess what the sort() algorithm does.
Here' s an example:

#include <iostream>

#include <algorithm>

int arr[] = {45, 2, 22, -17, 0, -30, 25, 55} ;

Int main(){
sort(arr, arr+8);, //sort the numbers
for(int j=0; |<8; |++) //display sorted array

cout << arrfj] << * ‘;

return O;

}

{ Object Oriented Programming 473 ]

—
—
o
=
:
o)
=
al
2
@
O
O




search() |

» Some algorithms operate on two containers at once. For instance,
while the find() algorithm looks for a specified value in asingle

— container, the search() algorithm looks for a sequence of values,
_ specified by one container, within another container.
-
% int source]] = { 11, 44, 33, 11, 22, 33, 11, 22, 44 } ;
= int pattern[] ={ 11, 22, 33},
= int main(){
o Int* ptr;
% ptr = search(source, sourcet+9, pattern, pattern+3);
) If(ptr == source+9) cout << “No match found\n”;
else cout << “Match at ” << (ptr - source) ;
return O;
}
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binary search() |

» #include <algorithm>

— bool binary search(Forwardlterator first, Forwardlterator last, Type const
&value)

— bool binary search(Forwardlterator first, Forwardlterator last, Type const
& value,Comparator comp)
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merge() I

#include <iostream>

#include <algorithm> [/for merge()

using namespace std,;

intsrclf] =4{ 2, 3,4, 6,8},

intsrc2[] ={ 1, 3,5};

Int dest[8];

Int main(){ //merge srcl and src2 into dest
merge(srcl, srcl+5, src2, src2+3, dest);
for (int j=0; |<8; |++) //display dest

cout << dest[j] <<* ;
cout << endl;
return O;
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}
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accumul ate() |

» #include <numeric>
— Type accumulate(lnputlterator first, Inputlterator last, Type init)
operator+() is applied to al elements and the result is returned
— Type accumulate(lnputlterator first, Inputlterator last,
Type init,BinaryOperation op)
binary operator op() is applied to all elements
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t#include <iostream>
t#include <numeric>
#include <vector>

Int main(){
intia[]={1,2,3,4} ;
std::vector<int> iv(iaiat4) ;

cout << accumulate(iv.begin(),iv.end(),int()) << std::endl ;

cout << accumulate(iv.begin(),iv.end(),int(1),multiplies<int>())
<< endl ;

system("pause”) ;

return O
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adjacent_difference() |

» #include <numeric>

— Outputlterator adjacent_difference(lnputlterator first, Inputlterator
last,OutputOperator result)

— Outputlterator adjacent_difference(lnputlterator first, Inputlterator last,
OutputOperator result,BinaryOperation op)
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#include <iostream>

#include <numeric>

#include <vector>

Int main(){
intig]={1,3,7,23} ;
std::vector<int> iv(iaiat4) ;
std::vector<int> ov(iv.size()) ;
adjacent_difference(iv.begin(),iv.end(),ov.begin()) ;
copy(ov.begin(),ov.end(),std::ostream_iterator<int>(cout," ")) ;
std::cout << std::endl ;

adjacent_difference(iv.begin(),iv.end(),ov.begin(),minus<int>()) ;
copy(ov.begin(),ov.end(),ostream_iterator<int>(cout," ")) ;
system("pause”) ;

return O
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}
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copy(), copy_backward() |

» #include <algorithm>
— Outputlterator copy(Inputlterator first, Inputlterator last,
Outputlterator destination)

— Bidirectional lterator copy(Inputlterator first, Inputlterator last,
Bidirectional lterator last?)
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for_each |

» Function for_each(Forwardlterator first,
Forwardlterator last,Function func)

void lowerCase(char & c){
c = gtatic Cast<char>('[0| ower (C)) :

v0|d capitalizedOutput(std::string const & str){

char *tmp = strcpy(new char[str.size()+1],str.c_str()) ;
std::for_each(tmp+1,tmp+str.size(),lowerCase) ;
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tmp[ 0] = toupper(*tmp) ;
std::cout <<tmp<<" " ;
delete [Jtmp; @j@;@g foreachl.cpp
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Int main(){
std::string
sarr[] =
{
"apha', "BRAVQO", "charley", "ECHO", "ddlta’,
"FOXTROT", "golf", "HOTEL"
}s
*|ast = sarr + sizeof(sarr) / sizeof (std::string) ;
void (*f)(std::string const& ) ;
f = std::for_each(sarr,last,capitalizedOutput) ;
std::cout << std::endl ;
f("alpha') ;
std::cout << std::endl ;
system("pause”) ;
return O ;
}
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Another Example |

class Show{
Int d_count ;
public:
void operator()(std::string & str){
for_each(str.begin(),str.end(),lowerCase) ;
str[O] =toupper(str[0]);
std::cout << ++d count <<" " << str<<"; " ;

}
Int getCount() const{

return d_count ;
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@j@;@g foreach2.cpp

{ Object Oriented Programming 484 ]




Int main(){

}

std::string
_ sarr(] = {
— "apha', "BRAVQ", "charley", "ECHQO", "ddlta’,
= "FOXTROT", "golf", "HOTEL"
-
= 1
% *|ast = sarr + sizeof(sarr) / sizeof(std::string) ;
= cout << for_each(sarr,last,Show()).getCount() << end! ;
i  system("pause”) ;
(S return O ;
o)
O
Q)
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transform() |

int_3 n plus 1(int n) { void show(int n) {
return (n&1) ?3*n+1:n/2; std::cout << n<<"";
} }
Int main(){
intiArr[] ={ 5,2,23,76,33,44} ;
std::for_each(iArr,IArr+6,snow) ; std::cout << std::endl ;
std::transform(iArr,iArr+6,1Arr, 3 n plus 1) ;
std::for_each(iArr,IArr+6,show) ;
system("pause”) ;
return O
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@j@;@g transform.cpp
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Predicates in <functional> |

» \When the type of the return value of a unary function
object is bool, the function is called a unary predicate. A
binary function object that returns a bool valueis called a
binary predicate.

» The Standard C++ Library defines several common
predicates in <functional>
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TABLE . PREDICATES DEFINED IN <functionals

Function Type Description
equal_to biuary argl == arg2
not_equal to billﬁl’}-’ argl != arg2
greater billﬁl}-’ argl = arg
greater equal bil]ﬁl'}-’ argl == arg2
less binary argl < arg2
less_equal billﬁl‘}-’ argl <= arg2
logical_and billﬁl’_‘y’ argl && arg2
logical or binary argl || arg2
logical not unary largl

template<class T>

classequal to: binary function<T, T, bool> {

bool operator()(T& argl, T& arg2) const { return argl == argz; }
¥
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