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/1 Denobnstrate the use of the Standard Tenplate Library "vector" class.
/1 and associated iterators, and tenplated subroutines
/] George F. Riley, ECE3090 CGeorgia Tech, Fall 2009

#i ncl ude <i ostreanr
#i ncl ude <vector>

#i ncl ude <al gorithne
#i ncl ude <iterator>

usi ng nanespace std;
typedef vector<char> CharVec_t; // Define a vector of character

class Car {
public:
Car(const char* n, int c); // Constructor with nane and cost
bool operator<(const Car& rhs); // Define a | ess than operator
public:
int cost;
Char Vec_t narne; /1 Use char vector to store name (variable | ength)

H

/1 Car constructor
/1 This denbnstrates the use of the vector constructor that takes
/1l two iterators and pushes all of the specified itens on the vector.
// Also notice that "char*" is not a subclass of iterator, but this
/1 works anyway. Think about why this works
Car:: Car(const char* n, int c)

cost(c), name(n, n + strlen(n))

/1 while(*n) name.push_back(*n++); // Add the nanme characters to nanme vector

}

/1 Car conparator

bool Car::operator<(const Caré& rhs)

{ Il Less than is defined as | ess cost
return cost < rhs. cost;

}

typedef vector<Car> CarVec_t; // Define a vector of cars

/1 Define output operators for CharVec_t and Car
ost ream& oper at or <<(ostream& os, CharVec_t & cv)
{ Il Qutput each character

for (CharVec_t::size_typei = 0; i < cv.size(); ++i)
0s << cv[i];
return os;
}
ost ream& oper at or <<(ostream& os, Car& car)
{
0s << "Name " << car.nane << " cost " << car.cost;
return os;
}

/1 Define a subroutine to print an arbitrary vector
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tenpl ate <cl ass Forwardl terator>
void PrintVec(Forwardlterator b, Forwardlterator e, bool addEndl = true)

}

while(b I'= e)
{
cout << (*b++);
if (addEndl) cout << endl;
}

tenpl ate <cl ass Forwardlterator>
void Sort(Forwardlterator b, Forwardlterator e)

{

}

{

/1 This sort is inefficient, and used for illustrative purposes only
while(b !'= e)
{
Forwardlterator i = b;
while(i !'=e)
{
if (*i < xb)

{ // Need to swap. This iter_swap is defined in "algorithnt
iter_swap(i, b); // Swap the two val ue.

}
++i ;
}
++b;
}
int main()
CarVec_t cars; /1 Maintain a vector of cars
cars. push_back(Car("Ferrari", 150000) ) ;
cars. push_back(Car (" Toyota", 18000));
cars. push_back( Car (" Yugo", 10000));
cars. push_back( Car (" Vol kswagon", 15000));
cars. push_back(Car (" Ford", 20000));
cars. push_back(Car (" Chrysler", 30000));
cars. push_back( Car (" Mercedes", 60000) ) ;

/1 Print each car using the indexing operator and integer index
cout << "Printing indexing operator" << endl;

for (CarVec_t::size_type i = 0; i < cars.size(); ++i)
{
cout << cars[i] << endl;
}

/1 Print each car using iterators
cout << "Print using lterators" << endl;

CarVec_t::iterator it = cars.begin(); // Points to first el enment
while(it !'= cars.end())
{ I/ Loop until end reached
cout << (*it++) << endl;

}

cout << "Printing using the PrintVec subroutine" << endl;
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/1 Use the PrintVec tenplated subroutine
PrintVec(cars. begin(), cars.end());

/1 Sort the val ues

Sort (cars. begin(), cars.end());
cout << "After sorting" << endl;
PrintVec(cars. begin(), cars.end());

/1 lllustrate sorting of a character array
const char* testch = "Hell oThi sl sATest";

/1 Alocate nenory for a copy of this string
char*» testchl = new char[strlen(testch) + 1];
/1 Copy the string

strcpy(testchl, testch);

cout << "Before sort " << testchl << endl;
Sort(testchl, testchl + strlen(testchl));
cout << "After sort " << testchl << endl;
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