1 // Denonstrate the front_inserter, back_inserter, ostream.iterator,
2 [/ and functors.

3 // George F. Riley, Georgia Tech, Fall 2009

4

5 #include <iostreanr

6 #include <al gorithnp

7 #include <vector>

8 #include <set>

9 #incl ude <deque>

10 #include <iterator>

11

12 using nanespace std;

13

14 // Some of the STL al gorithms, such as "copy" take three iterators
15 // as argunents; the first two define the begin() and end() of
16 // a container, and the third defines an iterator to use to

17 // insert elenents into a new container. A possible inplenmentation
18 // is bel ow

19

20 tenplate <typenane Inputlterator, typenanme Qutputlterator >
21 void Copy(lnputlterator b, Inputlterator e, Qutputlterator d)
22 { Il bis begin of input sequence, e is end of input

23 /1 dis destination iterator

24 cout << "Hello from Copy" << endl

25 while(b I'= e)

26 {

27 *d++ = *xpb++

28 }

29 }

30

31 // Generic subroutine to print a container

32 tenplate <class Forwardlterator>

33 void Print(Forwardlterator b, Forwardlterator e, bool addEndl = true)
34 |

35 while(b I'= e)

36 {

37 cout << (*b++);

38 if (addEndl) cout << endl

39 el se cout << " ",

40 }

41}

42

43 // Now we | ook at some special objects called "functors”

44 |/ A functor is sinmply a class defines the "()" operator.

45 tenplate <typenanme T> class G eater

6 |

47 public:

48 bool operator()(const T& | hs, const T& rhs) const { return |hs > rhs; }
49 1

50

51 int main()

52 {

53 /1l Create a short vector

54 vector<int> v;

55 v. push_back(1);
56 v. push_back(2);
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v. push_back(3);
/1l Create an enpty vector
vector<int> vi;

/1 Now we want to copy the contents of the first vector to the second

/1 using Copy.
/1 to Copy.

The problemis

One guess would be "vl.end()",

/!l to insert at the end of the new vector.

/1 Copy(v.begin(), v.end(),

/1 Wile this is exactly what we want,

/1 Recall that "end()" is an

/1 iterator that points "one beyond the end" of the vector
point to a valid el ement.
/1 we are dereferencing an invalid iterator,

// does not

/1

vl.end());

/'l Like this

i ndi cating

the code fails miserably.

/1 W could try passing vl.begin() as the third argument.

/1 Copy(v.begin(), v.end();

/1 If vl already had v.size() elenents,
/1 vl has fewer elenents (which it does in this exanple),
si nce Copy advances the out put

/1 code agai n crashes,

vl. begin());

/1 v.size() times which extends beyond the end of vl.

/'l Luckily,

/1 two special iterators that

t he designers of the STL antici pated our
handl e this situation.

/1 Like this

this would work.

need,

But if
t he
i terator

They are the

/1 "back_insert_iterator" and the "front_insert_iterator"
back_i nsert_iterator<vector<int> > bi(vl);

/1 Note the extra space between the two > characters in the declaration
ot herwi se the conpil er would parse
/1 a right shift operator ">>" which
is a back insert

/1 above. This is necessary,

/! The variable "bi"
/1 exactly like normal iterators
// the end of a container,

except that

not valid in this context.

iterator,

whi ch has senmantics
if dereferenced at
it adds the elenent to the cotainer.

what do we use for the third argunent
that we want

and in fact
Thus in Copy when we say "*d++",
with unpredictable results.

and desi gned

ze

ze

ze

ze

ze

ze

ze

Copy(v. begin(), v.end(), bi);

cout << "vis "; Print( v.begin(), v.end(), false); cout << endl
cout << "vl is "; Print(vl.begin(), vl.end(), false); cout << endl
/1 We can al so dereference and increment the back_insert_iterator
cout << "vl is "; Print(vl.begin(), vl.end(), false); cout << "vl.si
*bi ++ = 4;

cout << "vl is "; Print(vl.begin(), vl.end(), false); cout << "vl.si
*bi ++ = 5;

cout << "vl is "; Print(vl.begin(), vl.end(), false); cout << "vl.si
/1 And we can dereference without increnenting (sanme results)

*Di ++;

cout << "vl is "; Print(vl.begin(), vl.end(), false); cout << "vl.si
*bi = 6;

cout << "vl is "; Print(vl.begin(), vl.end(), false); cout << "vl.si
*bi = 7;

cout << "vl is "; Print(vl.begin(), vl.end(), false); cout << "vl.si
*bi = 8;

cout << "vl is "; Print(vl.begin(), vl.end(), false); cout << "vl.si
/1 But we can't decrenent it (doesn't nmake sense and doesn’t conpile)
[l*bi-- = 6;

cout << "vl is "; Print(vl.begin(), vl.end(), false); cout << endl
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" << vl.size() << e
" << vl.size() << e

" << vl.size() << e

(no assignnent)" <<
" << vl.size() << e
" << vl.size() << e

" << vl.size() << e
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/1 There is also a special shortcut for creating the back_insert_iterator,
/1 called "back_inserter". back_ inserter is sinply a global function

/1 that has a single argument of any container, and returns a

/1 back_insert_iterator for that container. So instead of defining

/1 "bi" separately, we could sinply say:

Copy(v. begin(), v.end(), back_inserter(vl));

cout << "vlis "; Print(vl. begin(), vl.end(), false); cout << endl

/1l Simlarly, we can define a "front_insert_iterator" that wll

/1 add elements to the front (beginning) of a container when

// dereferenced. However, we have to be careful, since the

/1 container being inserted nust have a "push_front" operation

// defined, which vectors do not. |If we tried to define and

/1 use a front_insert_iterator on a vector container, the conpiler
/1 would conplain. W can however use a front insert iterator

/1 on the "deque" container, which supports both push_back

/1 and "pop_front".

deque<i nt> di;

front_insert_iterator<deque<int> > fi(dl);

Copy(v. begin(), v.end(), fi);

cout << "v is "; Print( v.begin(), v.end(), false); cout << endl
cout << "dl is "; Print(dl.begin(), dl.end(), false); cout << endl
// Simlarly, we can use the "front_inserter" shortcut:

Copy(v. begin(), v.end(), front_inserter(dl));

cout << "dl is "; Print(dl. begin(), dl.end(), false); cout << endl

/1 It is often the case that we use iterators for a sequence to

/1 call an ostream function (for exanple cout <<) for each el enent.
/1 There is a nice shortcut to do this called "ostream.iterator"
ostreamiterator<int> osi(cout, ", ");

/1 By passing this as the destination iterator for Copy, we cause
/1 the cout << operator to be called for each el enent.

Copy(vl. begin(), vl.end(), osi); cout << endl

Copy(vl. begin(), vl.end(), ostream.iterator<int>(cout, "\n"));

/1 Now denmpnstrate the use of functors

Greater<int> greater;// Cass Geater has one nenber function, the operator()
if (greater(1,2)) cout << "Huh? 1 greater than 2???" << endl

el se cout << "1 not greater than 2" << endl

/1 The above is not very intersting, as it’'s not clear what val ue

/1 the functors are. Recall the STL "set" container that stores

/1 objects in sorted order. The default conparator for set containers
/1 is the "operator <" function

set<int> s;

s.insert(100);

s.insert(10);

s.insert(500);

/1 This stores in normal ascending order

Copy(s. begin(), s.end(), ostreamiterator<int>(cout, " ")); cout << endl
/1 But we can create a set specifying a non-default conparator

/1 by passing the Greater functor:

set<int, Geater<int> > sl

sl.insert(100);

sl.insert(10);
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169 sl.insert(500);
170 Copy(sl.begin(), sl.end(), ostreamiterator<int>(cout, " ")); cout << endl;
171}
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