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 Standard Library Functions 

• Math Library Functions 
 

 User Defined Functions 

• Standard Functions 

• Inline Functions 

• Macro Functions 
 

 More on Functions 

• References and Reference Parameters 

• Defaults Arguments 

• Unary Scope Resolution Operator 

• Function Overloading 
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 Last Time?! 



 Arrays and Vectors 

 Examples Using Arrays 

 Standard Library Class Template: array and vector 
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  Today 



4 

 

 A one-dimensional Array (Vector) is a structured 
composite data type made up of a finite, fixed-size 
collection of ordered homogeneous elements to 
which there is direct access 

 

• A finite 

• Fixed-size 

• Ordered 

• Homogeneous 

• Direct access 
 

What operations are defined for the array? 

Arrays and Vectors 
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 Example: 
 

  int numbers [10] 
  

Arrays 

  Firs element

  Second element

  Third element

  Last element

  .

  .

  .

  numbers

  [0]

  [1]

  [9]

  [2]

   .

   .

   .
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Arrays 

 

 An array declaration statements tells the compiler how 
many cells are needed to represent that array 
 

 The name of the array then is associated with the 
characteristics of the array 
 

 These characteristics include: 
 

1. The number of elements (Number)  
 

2. The location in memory of the first cell in the array, 
called the base address of the array (Base) 
 

3. The number of memory locations needed for each 
element in the array (SizeOfElement) 
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 Example: 
  

  int data [10] 

  float money [6] 

  char letters [26] 
 

 In C++, the accessing function that gives us the position 
of an element in a one-dimensional array associate with 
the expression Index is: 
 

      Addres(Index) = Base + Index * SizeOfElement 

 

 

Arrays 

data [0]   100  +  ( 0 * 4)  Address  100  
data [8]   100  +  ( 8 * 4)  Address  132 
letters [1]  160  +  ( 1 * 1)  Address  161 
money [3]  140  +  ( 3 * 4)  Address  152  
letters [25]  160  +  ( 25 * 1)  Address  185  



.

.

.

Columns

  [0]

  [1]

  [9]

  [2]

   .

   .

   .

[0]

.

.

.

[1]

. . .

. . .

.

.

.

[5]

Rows
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 A two-dimensional array is a natural way to represent 
data that is logically viewed as a table with a columns 
and rows: 

  const int row; 

  const int col;    

  int table [row][col] 
 

        
  

Arrays 

int table [10][6] 
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Arrays 

 

 Index is a finite ordered set of one or more dimensions, 
for example,  
 

• For one dimension: 

 [n] 

           {0, … , n-1} 
 

• For two dimensions: 

  [3][3] 

 {(0,0),(0,1),(0,2),(1,0),(1,1),(1,2),(2,0),(2,1),(2,2)} 
 

• For three dimensions: 

  [2] [2] [2] 

 {(0,0,0),(0,0,1),(0,1,0),(0,1,1),(1,0,0),(1,0,1),(1,1,0),(1,1,1)} 



 Arrays and Vectors 

 Examples Using Arrays 
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  Object Oriented Programming 
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 Example 1: 

Declaring an Array and Using a Loop for Initialization 

©1992-2014 by Pearson Education, Inc. All Rights Reserved. 
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 Example 2: 

Initializing an array in a Declaration 

©1992-2014 by Pearson Education, Inc. All Rights Reserved. 
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 Example 3: 

Specifying an array’s Size with a Constant Variable  

©1992-2014 by Pearson Education, Inc. All Rights Reserved. 
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 Example 4: 

Elements of an array used in calculation 

©1992-2014 by Pearson Education, Inc. All Rights Reserved. 
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 Many programs present data to users in a graphical 
manner 
 

 One simple way to display numeric data graphically is 
with a bar chart that shows each numeric value as a 
bar of asterisks (*) 
 

  

Using Bar Charts to Display array Data Graphically 

©1992-2014 by Pearson Education, Inc. All Rights Reserved. 
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 Example 5: 

Using Bar Charts to Display array Data Graphically 

©1992-2014 by Pearson Education, Inc. All Rights Reserved. 
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 Many programs present data to users in a graphical 
manner 
 

 One simple way to display numeric data graphically is 
with a bar chart that shows each numeric value as a 
bar of asterisks (*) 
 

  

Using the Elements of an array as Counters 

©1992-2014 by Pearson Education, Inc. All Rights Reserved. 
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 Example 6: 

Using the Elements of an array as Counters 

©1992-2014 by Pearson Education, Inc. All Rights Reserved. 



19 

 Example 7: 

Using arrays to Summarize Survey Results 

©1992-2014 by Pearson Education, Inc. All Rights Reserved. 



 Arrays and Vectors 

 Examples Using Arrays 

 Standard Library Class Template: array and vector 
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  Object Oriented Programming 
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 An array is a contiguous group of memory locations 
that all have the same type 
 

 To specify the type of the elements and the number of 
elements required by an array use a declaration of the 
form: 
 

 array< type, arraySize > arrayName; 
 

 

 

• The notation <type, arraySize> indicates that array is a 
class template 
 

• The compiler reserves the appropriate amount of memory 
based on the type of the elements and the arraySize arrays 
can be declared to contain values of most data types 

Arrays 

©1992-2014 by Pearson Education, Inc. All Rights Reserved. 
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 It’s common to process all the elements of an array  
 

 The new C++ range-based for statement allows the 
possibility to do this without using a counter, thus 
avoiding the possibility of “stepping outside” the array 
and eliminating the need for bounds checking 
 

 The syntax of a range-based for statement is: 
 

 

 for ( rangeVariableDeclaration : expression ) 

     statement 
 

 

• rangeVariableDeclaration has a type and an identifier (e.g., int 
item), and expression is the array through which to iterate 
 

• The type in the rangeVariableDeclaration must be consistent with 
the type of the array’s elements 

 

Range-Based for Statement 

©1992-2014 by Pearson Education, Inc. All Rights Reserved. 
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 Example 8: 

C++ Standard Library Class Template array 

©1992-2014 by Pearson Education, Inc. All Rights Reserved. 



24 

 

 

 

 

 

 

 

 

 
 

 Both kinds of arrays use the same syntax to access its elements: 
myarray[i]. Other than that, the main differences lay on the 
declaration of the array, and the inclusion of an additional header 
for the library array. Notice also how it is easy to access the size of 
the library array  
 

 

Language built-in array vs Library array 

http://www.cplusplus.com/doc/tutorial/arrays/ 



25 

 The Standard Template Library's vectors are some-
what like arrays but are considerably more flexible  
 

• Unlike a typical array, a vector can grow and shrink 
in size as needed, although there can sometimes be a 
performance penalty when the size is increased 

 

 

 

 By default, all the elements of a vector object are set to 0 
 

 vector <int> myVector  (10); 
 

 

 Vector member function size obtain the number of 
elements in the vector 
 

C++ Standard Library Class Template vector 

©1992-2014 by Pearson Education, Inc. All Rights Reserved. 
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 Example 9: 

C++ Standard Library Class Template vector 

©1992-2014 by Pearson Education, Inc. All Rights Reserved. 
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 One of the key differences between a vector and an 
array is that a vector can dynamically grow to 
accommodate more elements 

C++ SL Class Template: array and vector 

©1992-2014 by Pearson Education, Inc. All Rights Reserved. 
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 Exercise 1: 
 

     Write the C++ code for having the following output: 
 

Arrays and Vectors 
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 Exercise 2: 
 

    Write the C++ code for 
    having the following  
    output: 

 

Arrays and Vectors 
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 Project 1 (for bonus points ): 
 
 

 //Complete the following code for sorting matrice:  

 # include ...........  

 .....................  

 int main()  

 {  

      readMatrice(A,n,m);  

      printMatrice(A,n,m);  

      convertMatriceToVector(A,n,m,V);  

      writeVector(V); 

      sortVector(V); 

     writeVector(V);  

      convertVectorToMatrice(V,n,m,A);  

     printMatrice(A,n,m);  
 

     cin.get();    return 0;  

 }  

Arrays and Vectors 
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 Object Oriented Programming 

 Questions?! 

mentor.hamiti@universitetiaab.com 


