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UEE1303(1070) S12: Object-Oriented Programming
Standard Librarieson Containersand Algorithms

. What you will learn from Lab 13

In this laboratory, you will learn how to use STantainers and generic algorithms provided by
standard library

TAsk 13-1 VECTOR

v' A container is an object whose main purpose iotd bther objects. Aectorcontains an array
of n objects indexed frorato n-1.

/l'lab13-1-1.cpp

#include <iostream>

#include <vector>

using std::cout;  using std::endl;
using std::vector;

int main()
{
intn = 10;
vector<int> vecl1(n); /I allocatgexctor with 10 elements

for (int i=0;i<vecl.size();i++)
veclfi] =i*i; I/ use subguing to access elements

for (int i=0;i<vecl.size();i++)
cout << vecl[i] <<"";

cout << endl;
vector<int> vec?2; /I allocate @mpty vector
for (int i=0;i<n;i++)
vec2.push_back(i * 2); /I use pusttkifpto add elements

vector<int>::const_iterator iter;
for (iter = vec2.begin(); iter!= vec2.end(gfit+)

cout << iter << " "; /Il use iteratortraverse container
cout << end|;

return O;

}

» Please fix the compiler error here.

» Note that,vecl[i] andvecl.at(i)are similar to access elementsvéator However,vecl.at(i)
provides range checking bwc1[i] does not.
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v" A vector of class objects can be created if theschas a default constructor.

/l'lab13-1-2.cpp

#include <iostream>

#include <vector>

using std::cout; using std::endl;
using std::vector; using std::ostream;

class Point2D
{
private:

int x;

inty;
public:

Point2D(): x(0), y(0){}

Point2D(int a, int b): x(a), y(b){}

friend ostream &operator << (ostream &out, ¢dP@ENt2D &p)

{

out << "(" << px<<""<<py <<y

}

¥

int main()
{
intn = 10;
vector<Point2D> vec(n); /I call P@DX)

for (int i=0;i<vec.size();i++)
vec[i] = Point2D(i*2,i*3);  // call Poinf2(int a, int b)

for (int i=0;i<vec.size();i++)
cout << vecJi] <<"";

cout << endl;

return O;

v' Here demonstrates more operations supporteedoy:

/l'lab13-1-3.cpp

#include <iostream>

#include <vector>

using std::cout; using std::endl;
using std::vector;

int main()
{
intn=25;
vector<int> vec(n,-1); /lvec 4{1,-1,-1,-1}
vector<int> u(3);
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for (int i=0;i<3;i++) u[i] = i; /l'u={1,23}

vec.insert(vec.begin()+2,u.begin(),u.end());

vec.insert(vec.begin()+1,10);
vec.pop_back();
vec.erase(vec.begin()+3);
vec.clear();

for (int i=0;i<vec.size();i++)
cout << vecJi] <<"";

/I vec =,#0,-1,0,1,2,-1,-1,-1}

/lvec£10,-1,1,2,-1,-1}

Il ved-1,-1,0,1,2,-1,-1,-1}
/l ve§£10,-1,0,1,2,-1,-1}

Il veg}=

cout << endl;
return O;
}
» The functionsbegin() and end() return iterators to the first element and one-plastiast
element, respectively. It denotes the intefvadin,end)
» vec.insert(p,x)is used to add elementat positionp and vec.insert(p,first,lastcan insert a
sequenctirst,last) to positionp.
» vec.erase(pfemove the element at positiprvec.clear()remove all elements.

v

In <algorithn>, sort() is defined to sort the elements in increasing ordesrse(can reverse the

elements in container aridd() is used to find the specific element.

/l'lab13-1-4.cpp
#include <iostream>
#include <algorithm>
#include <vector>
using std::cout;
using std::vector;

using std::endl;
using std::ostream;

int main()

{
intn = 10;
vector<int> vec(n);

for (int i=0;i<vec.size();i++)
vec(i] = rand()%n;

sort(vec.begin(), vec.end());
reverse(vec.begin(), vec.end());

for (int i=0;i<vec.size();i++)
cout << vecJi] <<"";
cout << end|;

/l vecfd,7,4,0,9,4,8,8,2,4}

Il vef9:1,2,4,4,4,7,8,8,9}
Il v©8,8,7,4,4,4,2,1,0}

vector<int>::iterator iter = find(vec.begin@w.end(),8);
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if (iterl=vec.end())

cout << "8 is in the vector" << endl;
else

cout << "8 is not in the vector" << endl;

return O;

» The function sort() please elements of the vecatancreasing order based on a less-than

operation < by default.

TAsK 13-2MAP

v A map is a container whose elements are pairkef/and a value. When indexed by the key,

a map returns the corresponding value.

/l'lab13-2-1.cpp

#include <iostream>

#include <map>

#include <string>

using std::cout;  using std::endl;
using std::map; using std::string;

int main()

{

map<int,string> classroom;
classroom[9912345] = "Jacky";

classroom[9923456] = "John";
classroom[9934567] = "Mary";

iter I= classroom.end(); iter++)

cout << "ID:; " << iter->first << " "
cout << "name: " << iter->second << endl;
return O;

for (map<int,string>::const_iterator iter = £t@oom.begin();

v' Here is another example to use map

/l'lab13-2-2.cpp

#include <iostream>

#include <map>

#include <string>

using std::cout;  using std::endl;
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{

}

using std::map; using std::string;

int main()

map<string,int> age;

age["Mary"] = 22;
age['Jacky"] = 18;
age["John"] = 20;

for (map<string,int>::const_iterator iter = daggin();
iter I= age.end(); iter++)

cout << "name: " << iter->first << " *;
cout << "age: " << iter->second << endl;
return O;

» Note than map stores elements in increasing om@&don a less-than operation <

TAsSK 13-3 EXERCISE
1. VECTOR

v' Create aectorof Complexnumbers and sort them by using the standard #hgosort()in the
order of decreasing absolute values. Note thatshould define &omplexclass.

v' The output of the program should like as,

> Jex13-1

Enter n: 5

Original sequence:

(1.6,4.7) (1.6,4.5) (7.5,8.4) (6.4,6.9) (3.8,3.4)
Sorted sequence:

(7.5,8.4) (6.4,6.9) (3.8,3.4) (1.6,4.7) (1.6,4.5)

2. MAP

v" Reuwrite the evaluation system defined in exerc&.1

v' The input file performance.txt is defined as,

5

991003 Kevin 60 95100809001100
991001 Tom506080907010011
991004 John 100 8095758000001
991005 Marry 5560 70906511000
991002 Jean 100908570650001 1
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> ./ex13-2 performance.txt

ID: 991001 name: Tom score: 85
ID: 991002 name: Jean score: 92
ID: 991003 name: Kevin score: 95
ID: 991004 name: John score: 91
ID: 991005 name: Marry score: 78

v' The main function of the program is shown as folipw

#include <iostream>
#include <fstream>
#include <string>
#include <map>
using namespace std;

class student

{
%
int main(int argc, char *argvl[])
{
ifstream infile(argv[1],ios::in);
map<int, student> classroom;
I read file and store student’s information
for (map<int,student>::const_iterator iter agdroom.begin();
iter I= classroom.end(); iter++)
{
cout <<"ID: " << ...
cout << "name: " << ...
cout << "score: " << ...
}
return O;
}

6/6



