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STL II

e STL: Standard Template Library provides lots of template based tools to
make programming easier

e do not write tools already there in STL unless you consider it as a
programming exercise, because otherwise you'll loose efficiency

o /
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e lets learn by an example: dealing with vector of strings

— to use the vect or (and the st ri ng) class use this:
#i ncl ude <i ostreanp
#i ncl ude <vector>
#i ncl ude <string>
using std::string;
using std::vector;

— create a vector of strings (here #defi ne N_SVALL 3):
vector<string> vec_strings(N SVALL);

— fill in the values of the vector:
string tnpl = "Method 1 "
/1 tnp2 has enough length to hold 1, 2, ... in string form
char tnp2[ 10];
/'l using the overl oaded operator + for strings

~

for (int ii = 0; i1 < N_SMALL; ++ii) {
sprintf(tnmp2, "%d", ii);
vec_strings.at(ii) = tnpl + tnp2;
}
K — note the use of member function at ( ) /
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cout << "Printing wiwth for |oop" << endl;
for (int ii = 0; ii < N_SMALL; ++ii)

e print the values:

cout << ii << ": " << vec_strings[ii] << endl;

e note the overloaded operator [ ]

e use the overloaded operators [ ] and =: fill in the values again!

tmpl = "Method 2 "

/'l using the overl oaded operators [] and =

for (int ii = 0; ii < N SMALL; ++ii) {
sprintf(tnp2, "%", ii);
vec_strings[ii] = tnpl + tnp2;

~
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e print the values, this time using i t er at or s:

e useofiterators:

cout << "Printing with iterators" << endl;

int 1i = -1;
for (vector<string>:.:iterator iter = vec_strings. begin( );
iter = vec _strings.end( ); ++iter)
cout << ++ii << ": " << *jter << endl;

e i t er at or s behave like pointers: you can do “++, *” and “- >” on them as if
they were pointers

one could also use const it er at or s, here it makes sense to use these,
since we are just printing;:

cout << "Printing with iterators" << endl;

int 11 = -1;

iter !'= vec_strings.end( ); ++iter)
cout << ++ii << ": " << *iter << endl;

for (vector<string>::const iterator iter = vec_strings. begin( );

o /
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e use of built-in al gori t hns for sorting:

e suppose you have the following class:

cl ass Student {

private:

publ i c:

~

STL II

friend ostream & operat or<< (ostream &out stream Student const &s
friend bool conpareStudentByl D (Student const &stl, Student const

string firstNang;
string | ast Nane;
doubl e GPA;

int |D

St udent (void);
Student (string firstNanme, string |lastNane, int GPA int ID);
i nt operator< (Student const &st) const;

t);
&st 2);

/
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e some things to note:

— the top of the file having the St udent class should look like:

#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude

usi
usi
usi
usi
usi
usi
usi

— we have two constructors

— the functions oper at or <( ) and conpar eSt udent Byl D( ) sort by
GPA and | Drespectively

ng
ng
ng
ng
ng
ng
ng

std::
std::
std::
st d:
st d:
std::
std::

<i ostreanr
<vect or >
<al gorit hnmp
<string>

ost ream
cout ;

endl ;
»string;

s vector;
oper at or <<;
oper at or <;

STL II

~
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Student (string firstNane, string lastNane, int GPA, int |D);

e the implementations of

and of
friend ostream & operat or<< (ostream &out stream Student const &st);

are easy and we have seen similar stuff before

e lets look at:
i nt
Student : : operator< (Student const &st) const

{

int retVval;
if (GPA < st.GPA
retval = -1;
el se
retval = 1;
return retVal;

}
Student :: Student (void) { }

e we need to write St udent () because we will use it later for creating a
vector with “default” values

~

/
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e the comparator function:

bool
conpar eSt udent Byl D (St udent const &stl, Student const &st2)
{
int retVal;
if (stl.1D < st2.1D)
retVal = true;
el se
retVal = fal se;
return retVval
}

o

~
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e use of the St udent : : operat or <( ) function to sort vector of St udent s:

— create the vector and print it:

vect or <St udent > vec_student s(N SVALL) ;
string tnpsf = "FirstNameO Student™;
string tnpsl = "Last NaneOF St udent " ;
char tnpc[ 10];
for (int ii = 0; ii < NSMALL; ++ii) {
sprintf(tnpc, "%", ii);
vec_students[ii] = Student(tnpsf + tnpc,
tmpsl + tnpc,
4 - ii,
100 + ii);
o= -1;
cout << "Printing vector of Students" << endl;

iter = vec_students.end( ); ++iter)
cout << ++ii << ": " << *iter << endl;

for (vector<Student>::const iterator iter = vec_students. begin( );

o /
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e note one use of sort ( ) (its part of the #i ncl ude <al gori t hnm> header):
o there are other “generic” algorithms like this

e sort it via the overloaded operator oper at or <( ) and print it:

sort(vec_students. begin( ), vec_students.end( ));
o= -1;
cout << "Printing vector of Students after sorting by GPA" << end|;
for (vector<Student>::const iterator iter = vec_students. begin( )j
iter = vec students.end( ); ++iter)
cout << ++ii << ": " << *jter << endl;

o /
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e note another useof sort( ):

e sort it via the conpar eSt udent Byl D{ ) function and print it:

sort(vec_students. begin( ), vec_students.end( ), conpareStudentBy|l D);

o= -1;

cout << "Printing vector of Students after sorting by ID' << endl|

for (vector<Student>::const _iterator iter = vec_students. begin( )
iter !'= vec_students.end( ); ++iter)
cout << ++ii << ": " << *iter << endl;
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Code FiIesI

progl0. C

o /

September 5, 2005(¢) 2005 - Gopi Goswami (goswani @t at . har var d. edu) Page 12




