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1.1



 Algorithm: A clearly specified finite set of 
instructions a computer follows to solve a 
problem.

 An algorithm is a well-ordered collection of 
unambiguous and effectively computable 
operations that when executed produces a 
result and halts in a finite amount of time.



 With this definition, we can identify five 
important characteristics of algorithms.

1. Algorithms are well-ordered. 

2. Algorithms have unambiguous operations. 

3. Algorithms have effectively computable 
operations. 

4. Algorithms produce a result. 

5. Algorithms halt in a finite amount of time. 



 When writing algorithms, they are several 
choices of how to specify the operations in 
our algorithm. One option is to write the 
algorithm using plain English.

 Example:
How to change your motor oil

First, place the oil pan underneath the oil plug of your car. Next,

unscrew the oil plug and drain the oil. Now, replace the oil plug. Once

the old oil is drained, remove the oil cap from the engine and pour in

4 quarts of oil. Finally, replace the oil cap on the engine.



 Another option for writing algorithms is using 
plain English with the structure and order of 
programming languages.

 Example:
How to change your motor oil

1. Place the oil pan underneath the oil plug of your car. 
2. Unscrew the oil plug. 
3. Drain oil. 
4. Replace the oil plug. 
5. Remove the oil cap from the engine. 
6. Pour in 4 quarts of oil. 
7. Replace the oil cap.



 Specify and display large number between 
two input numbers by user.

1. Read nom1 and nom2 
2. If nom1 is greater than nom2 

2.1Display num1 is greater than nom2
3. If nom2 is greater than nom1 

3.1 Display nom2 is greater than nom1
4. If rules in ‘2’ and ‘3’ not true 

4.1 Display nom1 is equal to nom2



1.2



 A data structure is a way of organizing 
information inside the computer's memory.

 In computer science, data structures are an 
important way of organizing information in a 
computer. 



 Data structure can be divide into 4 groups / 
types:

1. Storage Structure

2. Linking Structure

3. Circumstance Structure

4. Relation Structure
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 Structure is a collection of related data items using one 
similar name.

 The elements of structure, known as members can be of 
different data types.

 Each structure you define can have an associated structure 
name which is referred to as structure tag.

 To declare a structure, use the struct statement.  It declares a 
new data type, with more than one member.

 Syntax: struct [structure tag]
{

member definition;
};



 Let say, Staff Record contains Employee No, Name, Position 
and Basic Salary. Write struct declaration.

 The most common struct declaration in C++ is to define a 
new type :-

 This defines a new type, StaffRecord. The order of the fields 
is generally not important. Don't forget the semicolon after 
the right brace. The convention is to capitalize the first letter 
in any new type name. 

struct StaffRecord
{

char Employee_No[6];
char Name[30];
char Position[25];
float basicSalary;

};



 The new struct type can now be used to 
declare variables.

 Syntax :

 Example :  

struct  [structure tag] [variable];

struct  StaffRecord Staff;



 Declare a structure to illustrate student 
details contained information such as name, 
Id, Class and Session and CGPA.

struct studentDetails
{

char studentName[30];
char studentID[10];
char class[5];
char session[10];
float cgpa;

}student;

Structure tag

Members 
of 

Structure 
variable



 Declare a structure called AddressInfo which  
holds an info such as address, town, state, 
and postcode.

struct AddressInfo
{

char address[30];
char town[10];
char state[20];
long int postcode;

};
struct AddressInfo Address;



 C structures are used to defines groups of contiguous fields, 
such as records or control blocks. The commonest way to 
define structures is with a typedef, as shown below:-

 The typedef statement doesn't occupy storage: it simply 
defines a new type. Variables that are declared with the 
typedef above will be of type 'struct country', just like 

population is of type integer.

typedef struct country
{

char name[20];
int population;
char language[10];

}Country;



 Once the structure is defined, you can declare 
a structure variable by preceding the variable 
name by the structure type name. If you've 
defined the structure with tags both before 
and after the braces, it's a matter of style 
whether you declare the variable using the 
word struct or not.

struct country France, Italy, Sweden;
or

Country France, Italy, Sweden;



 If you have a small structure you just want to 
define in the program, you can do the 
definition and declaration together as shown 
below. This will define a structure of type 
'struct country' and declare three instances of 
it. struct country

{
char name[20];
int population;
char language[10];

} India, Singapore, Indonesia;



 So how is a structure declared and initialized? 
Let's look at an example:

struct student 
{ 

char *first; 
char *last; 
char SSN[9]; 
float gpa; 
char **classes; 

}; 

struct student student_a, student_b; 



 Another way to declare the same thing is:

 As you can see, the tag immediately after struct is 
optional. But in the second case, if you wanted to 
declare another struct later, you couldn't.

struct student 
{ 

char *first; 
char *last; 
char SSN[9]; 
float gpa; 
char **classes; 

}student_a, student_b;



 There is an easier way to define structs or you 
could "alias" types you create. For example:

typedef struct 
{ 

char *first; 
char *last; 
char SSN[9]; 
float gpa; 
char **classes; 

} student; 

student student_a;



 Fields in a structure can be referenced by following the name 
of the structure by a dot and the name of the field.

 Inserting data (by user) to members of structure:

 Displaying members of struct:

France.population = 0;

cin.getline(France.name,20);
cin<<France.population;
cin.getline(France.language,10);

cout<<France.name<<endl;
cout<<France.population<<endl;
cout<<France.language<<endl;



 Given is declaration for a structure:

 Write the statement used to display all the items.

struct product 
{ 

int weight; 
float price; 

} fruits[10]; 

for(int x = 0; x < 10; x++) 
{

cout<<“Weight (kg) : ”<<fruits[x].weight<<endl;
cout<<“Price (RM) : ”<<fruits[x].price<<endl;

}



 Structures can also be nested so that a valid 
element of a structure can also be on its turn 
another structure.

struct movies_t { 
char title[20]; 
int year; }; 

struct friends_t { 
char name[20]; 
char email[20]; 
movies_t favorite_movie; 

} charlie, maria;



 After the previous declaration we could use 
any of the following expressions:

charlie.name;

maria.favorite_movie.title;

charlie.favorite_movie.year;


