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 Module-8: GENERIC PROGRAMMING

◦ FunctionTemplate

◦ ClassTemplate

◦ StandardTemplate Library



Standard Template Libraries
 Important Feature in C++ Programming.

 Standard approach for storing and processing of data.

 In detail: Set of general purpose templatized

classes(Data structures) and functions(algorithms) that

could be used as a Standard approach for storing and

processing of data.

 Collection of these generic classes and functions is

called StandardTemplate Libraries.

 Very Broad area- so we discuss only some of the

most important features.

 Using STL – Saves time and effort and leads to

high quality programs.

 Reusing “well written” and “well tested

components” defined in the STL.



Components of STL
 It Contains several Components, But the core key

components are:

◦ Containers,Algorithms & Iterators

 Containers: It is an object that stores data. It is

implemented by template classes and therefore can be

easily customized to hold different types of data.

 Algorithms: It is a procedure to process the data

stored in containers. STL includes algorithms to provide

support to tasks such as sorting, searching, copying,

merging etc. It was implemented by template

functions.

 Iterators: It is like a pointer that points to an element

in the container. We can use iterators to move

through the contents of the container. In other words

it was handled just like pointers.



STL Containers
 Containers can be described as the objects that hold

the data of the same type. Containers are used to

implement different data structures for example arrays,

list, trees, etc.



STL Containers



STL Containers



Drawbacks of Arrays in C++

 Size of the array is fixed constant.

 Passing an array as a parameter to a function is

inconvenient, you must also pass the size of the array as

a separate parameter.

 No way to conveniently insert elements at the

beginning or in the middle of an array.

 Similarly, it is inconvenient to remove an element from

an array.

 You cannot return an array from a function



STL Containers-Vector
 A vector is a sequence type container class that

implements dynamic array, means size automatically

changes when appending elements. A vector

stores the elements in contiguous memory locations

and allocates the memory as needed at run time.

 defined inside the <vector> header file

 SYNTAX: vector<object_type> v1;

For Example:

int main()

{

int a[5]={1,2,3,4,5}; // Array Declaration & Initialization

vector<int>v1; // Declaration of vector

vector<string>v2;

return 0;

}

Collection of objects of same 

data type

Alternatively- Class Template



STL Containers-Vector
Class Room

{

int length;

int breadth;

};

int main()

{

int a[5]={1,2,3,4,5}; // Array Declaration & Initialization

vector<int>v1;

vector<string>v2;

vector<float>v3

Room room; // object creation

vector<Room>rooms; // Collection of objects

return 0;

}

Likes this we can use 

for all data types



Declaring a Vector
 Consider the syntax for declaring an array of 10

integers

 SYNTAX:

const int size =10;

int numbers[size];

The corresponding declaration for a vector of 10

integers is

const int size =10;

vector<object_type> v1; //syntax

vector<int>numbers[size];

vector<int>v{1,2,3,4}; // other ways



Initializing a Vector
 We can also pass an optional second parameter when

we declare a vector, which denotes the value that

should be placed in every element of the vector.

const int SIZE = 5;

vector<int> Numbers(SIZE);

const int SIZE = 5;

vector<int> Numbers(SIZE, 18);

const int SIZE = 5;

vector<double> Numbers(SIZE, 3.5);

0 0 0 0 0

18 18 18 18 18

3.5 3.5 3.5 3.5 3.5



Initializing a Vector- other forms

vector<int>v1;

vector<int>v2= {1,2,3,4};

vector<int>v3(v2);

vector<int>v4=v2;

vector<int>v5{5,6,7,8};

vector<int>v6(10);



Accessing a Vector
 Vectors provide a size() method that reports the

number of elements currently in the vector.

 Accessing elements by their position in a vector uses

exactly the same syntax as accessing elements of an

array:

for (int i = 0; i <Vec.size(); i++) //for(auto i:vec)

{

cout << "Vec[" << i << "] = " <<Vec[i] << endl;

}



Vectors Without an Initial Size
 We can also declare a variable without an initial size

vector<int>V;

 When we do this, the vector is empty. It has no

elements, so you can’t even accessV[0].

 Calling the size() method will return 0.

 There is also a method named empty() that returns

true if the vector is empty or false if it is not.

 An empty vector doesn’t seem to be very useful.

Fortunately since it can grow and shrink

arbitrarily, we have other ways of inserting data into

it.



Resizing a vector
V.resize(int N)

 Resizes the vector V so that it contains exactly N

elements. If V previously had less than N elements (thus

making it larger), all of the old elements will remain as

they were. If V previously had more than N elements

(thus shrinking it), any elements at index N or greater

will be removed.

V.clear()

 Removes all of the elements from the vector and sets

its size to 0.
Example:
vector<int> V; // V starts out empty
V.resize(10); // can now access V[0]...V[9]
V[9] = 35;
V.resize(9); // can now only access up to V[8]
// The 35 that we set previously no longer exists
V.clear(); // Now V is empty again



Vector- Inserting at end
For Example:

int main()

{

vector<int>v={1,2,3,4}; Vector Declaration & Initialization

v.push_back(5);

for (auto i:v)

cout<<i<<endl;

return 0;

} 1 2 3 4 5



Printing all elements inside a vector
using namespace std;

int main()

{

vector<int> a(10);

a[0] = 12;

a[1] = 23;

for (int i = 0; i < a.size(); i++)

{

cout << a[i];

}

return 0;

}



Comparing Two Vectors
using namespace std;

int main()

{

vector<int> test1(3, 100);

vector<int>test2(test1);

if (test1 == test2)

{

cout << "Both the vectors are equal";

}

else

{

cout << "BothVectors are not equal";

}

return 0;

}



Passing a vector to a function
void display(vector<int> k)

{

for (int i =0; i < k.size(); i++)

{

cout << k[i];

}

}

int main()

{

vector<int> test;

test.push_back(1);

test.push_back(8);

test.push_back(4);

display(test);

return 0;

}



STL Containers-Vector Example

int main()

{

vector<string>itemlist;

string item;

cout<<“Enter products to be added in itemlist”<<endl;

while(cin>>item)

{

itemlist.push_back(item);

}

cout<<“Received Item List”<<endl;

for(auto i : itemlist)

cout<<“i”<<endl;

return 0;

}

// some other functions

// itemlist.empty(), itemlist.size(),v1==v2



C++ Vector Functions



C++ Vector Functions



STL Algorithms

 Algorithms are the functions used across a variety of

containers for processing its contents.

 STL provides around 60 algorithm functions to perform

the complex operations

 Algorithms are not the member functions of a

container, but they are the standalone template

functions.

 Algorithms save a lot of time and effort.

 If we want to access the STL algorithms, we must

include the <algorithm> header file in our program.



STL Algorithms

 Based on the nature of the operations they perform, it

was categorized as

◦ Non-mutating algorithms- Not altering any value

◦ Mutating Algorithms- Able to alter the value in

container

◦ Sorting algorithms

◦ Set algorithms

◦ Relational algorithms



STL- Sorting Algorithms



STL- Set Algorithms

STL- Relational Algorithms



STL- Mutating Algorithms



STL Algorithms – Example
using namespace std;

int main()

{

int i=10;

int j=20;

cout<<“Value of i:”<<i<<endl;

cout<<“Value of j:”<<j<<endl;

swap(i,j);

cout<<“After Swap Value of i:”<<i<<endl;

cout<<“After Swap Value of j:”<<j<<endl;

return 0;

}



STL Iterators
 Iterators are pointer-like entities used to access the

individual elements in a container.

 Iterators are moved sequentially from one element to

another element. This process is known as iterating

through a container.



STL Iterators - Functions
 begin(): The member function begin() returns an

iterator to the first element of the vector.

 end(): The member function end() returns an iterator

to the past-the-last element of a container.



STL Iterators - Categories

INPUT ITERATOR:

• An Input iterator is an iterator that allows the program to

read the values from the container.

• Dereferencing the input iterator allows us to read a value

from the container, but it does not alter the value.

• An Input iterator is a one way iterator.

• An Input iterator can be incremented, but it cannot be

decremented.



STL Iterators - Categories
 Output iterator:

◦ An output iterator is similar to the input iterator,

except that it allows the program to modify a value

of the container, but it does not allow to read it.

◦ It is a one-way iterator.

◦ It is a write only iterator.

 Forward iterator:

◦ Forward iterator uses the ++ operator to navigate

through the container.

◦ Forward iterator goes through each element of a

container and one element at a time.



STL Iterators - Categories
 Bidirectional iterator:

◦ A Bidirectional iterator is similar to the forward

iterator, except that it also moves in the backward

direction.

◦ It is a two way iterator.

◦ It can be incremented as well as decremented.

 Random Access Iterator:

◦ Random access iterator can be used to access the

random element of a container.

◦ Random access iterator has all the features of a

bidirectional iterator, and it also has one more

additional feature, i.e., pointer addition. By using the

pointer addition operation, we can access the

random element of a container.



STL Iterators – Operations Supported



STL Iterators – Example
#include<iostream>

#include<string>

#include<vector>

using namespace std;

int main()

{

vector<int> a(9);

a[0] = 12;

a[1] = 23;

vector<int>::iterator iter;

for (iter = a.begin(); iter != a.end(); iter++)

{

cout << *iter<<endl;

}

return 0;

}



STL Iterators – Sorting
#include<algorithm>

int main()

{

vector<int> test;

test.push_back(1);

test.push_back(8);

test.push_back(4);

vector<int>::iterator itr1,itr2;

itr1 = test.begin();

itr2 = test.end();

sort(itr1, itr2); 

for (int i = 0; i < test.size(); i++)

{ 

cout << test[i];   }

return 0;

}

sorting takes place between the two 

passed iterators or positions.



Thank you


