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UNIT I : Introduction to Problem Solving Techniques

Topic 1 : Fundamentals

Fundamentals - Computer Hardware – Computer Software - Algorithms - Building blocks of algorithms

(statements, state, control flow, functions) - Notation (pseudo code, flow chart, and programming

language) -Problem formulation - Algorithmic problem solving - Simple strategies for developing

algorithms (iteration, recursion). Illustrative problems.
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BASIC OVERVIEW OF A COMPUTER

• Central Processing Unit (CPU)
• Memory Unit
• Input Devices
• Output Devices
• Secondary Storage Devices
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Computer Block Diagram
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Characteristics  & Application of a Digital 
Computer
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Characteristics of a Digital Computer
Speed:

A computer is a fast electronic device that can solve large and complex problems in few seconds. The
speed of a computer generally depends upon its hardware configuration.

Storage capacity:
A computer can store huge amount of data in its different storage components in many different formats.

The storage area of a computer system is generally divided into two categories, main memory and
secondary storage.

Accuracy:
A computer carries out calculations with great accuracy. The accuracy achieved by a computer depends

upon its hardware configuration and the instructions.
Reliability:

A computer produces results with no error. Most of the errors generated in the computer are human errors
that are created by the user itself. Therefore, they are very trustworthy machines.

Versatility:
Computers are versatile machines. They can perform many different tasks and can be used for many

different purposes.
Diligence:

Computers can perform repetitive calculations any number of times with the same accuracy. Computers
do not suffer from human traits, such as tiredness, fatigue, lack of concentration, etc.
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Application of Computer
 Education:

Computers are used in schools and colleges to teach students in a better and easy way. The students can get more information about a 
specific topic or subject using the Internet.

 Business:
Computers are used in different types of businesses to store a large amount of information in the form of a database.

 Communication:
Computers, connected with each other through Internet can be used to transfer data to and from other computers. E-mail is one of the 

most common mediums that is used.

 Science:
Computers are used by various scientists for the purpose of research and development. They generally make use of computer for 

research and analysis.

 Engineering:
Computers are used by engineers for the creation of complex drawings and designs while working in different fields like automobiles 

and construction.

 Entertainment:
Computers are used in the entertainment industry for creating graphics and animations.

 Banking:
Computers are being increasingly used for online banking. Through online banking, the users or  customers can transfer and receive 

money by using computers and Internet. Etc.
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Generation of Computer
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Generation of Computer
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Computing System & Concepts

 Hardware:

• The physical devices that make up the computer are called Hardware.

• The hardware units are responsible for entering, storing and processing the given data and then displaying the output to the users. 

• The basic hardware units of a general purpose computer are keyboard, mouse, memory, CPU, monitor and printer.

 Software:

• The term software refers to a set of programs and instructions that help the computers in carrying out their processing. 

• Software is very necessary for the proper functioning of a computer. 

• There are mainly two types of software, viz. Application Software and System Software

 Data:

• Data refer to the raw facts and pieces of information that is usually entered into the computer system by the user, so as to generate the desired 
output and are of two types:

• Qualitative data: The data, which are represented in words or text form
• Quantitative data: The data, which are represented in numerical form

 People

• Computer systems are designed by the people, for the people. 

• People, therefore, include the people who design and build hardware and software (known as systems people) and the people who actually 
use computer systems for their applications (known as users)
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BUS

 A bus is a set of wires that is used to connect the different internal components of the 
computer system for the purpose of transferring data as well addresses amongst them. 

 There may be several buses in a computer system. 

 A bus can either be a serial bus or a parallel bus. 

 In serial bus, only one bit of data is transferred at a time amongst the various hardware 
components. 

 On the other hand, in parallel bus, several bits of data can be transferred at a time 
amongst the various hardware components. 

 The speed of any type of bus is measured in terms of the number of bits transferred per 
second, between two components. 

 Figure shows a bus system used in a computer system. 

 The figure depicts the two different types of buses according to the type of operations 
performed by them. 

 These buses are data bus and the address bus. 

 Apart from data and address bus, a third type of bus known as control bus also exists in 
the computer system. 

 The control bus manages the transfer of data and addresses among various components 
by transferring appropriate control signals.
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Data Bus
 Data bus in a computer system is used to transfer data amongst

the different internal components.
 The speed of the data bus also affects the overall processing

power of a computer system.
 Modern computer systems use 32-bit data buses for data

transfer.
 This means that these buses are capable of transferring 32 bits

of data at a time.
 Figure shows the data bus implemented between the main

memory and the processor of a computer system.
 The figure shows that a bidirectional data bus is implemented

between the main memory and the processor of the computer
system.

 The bidirectional data bus allows the transfer of data in both
the directions.

 The data bus is generally bidirectional in nature in most
computer systems.
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Address Bus

The address bus is also known as memory bus. 
 It transfers the memory addresses for read and write 

memory operations. 
 It contains a number of address lines that determine the 

range of memory addresses that can be referenced using the 
address bus. 

For example, a 32-bit address bus can be used to reference 
232 memory locations. 

Like data bus, the address bus can also be a serial or a 
parallel bus. 

Figure shows the address bus, used for transferring memory 
locations between processor and memory.

The figure shows that the address bus between the main 
memory and the processor of a computer system is 
unidirectional. 

However, an address bus may also be bidirectional.
For example, the address bus between the processor and the 

I/O system is bidirectional
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Computer Software

Instructions that tell the computer how to process data into the
form you want.

Software and programs are interchangeable.

Two major types:
System Software
Application Software
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Functions of a system software

Managing resources (memory, processing, storage, and devices like printer).

Providing user interface

Running applications
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System Software
System Software enables the application software to interact with the computer 

hardware.

• Operating Systems are programs that coordinate computer resources, provide an 
interface between users and the computer; and run applications.

• Utilities perform specific tasks related to managing computer resources.

• Device drivers are specialized programs designed to allow particular input or output 
devices  to communicate with the rest of the computer system.
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Application Software

Applications Software provides the real functionality of a computer.  
Helps to use the computer to do specific types of work.
Basic Applications, widely used in all career areas.  
Specialized Applications, more narrowly focused on specific disciplines and 

occupations.
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DOS and GUI Operating System

Disk Operating System
DOS was the first widely installed operating system for personal computers.
Command-driven
MS-DOS Commands
A COMMAND is the name of a special program that makes your computer carry out a task. 
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Files & Extensions

FILE is simply a collection of information that you store on a disk or diskette.

• Must have a unique name

• Two parts: the “filename” and “extension” separated by a period.

• Use extension to make filenames more descriptive.
• .DOC – word documents
• .XLS – excel documents
• .PPT – powerpoint documents
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Directories
One way of organizing the files on the computer Hard Disk

• ROOT – one basic directory
• Rest - Subdirectories
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Computer Networks
A computer network is a system for communicating between two or more computers and associated 

devices 

A popular example of a computer network is the internet, which allows millions of users to share 
information

Computer networks can be classified according to their size:
• Personal area network (PAN)
• Local area network (LAN)
• Metropolitan area network (MAN)
• Wide area network (WAN)
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Network Topologies

The network topology defines the way in which 
computers, printers, and other devices are 
connected. 

A network topology describes the layout of the 
wire and devices as well as the paths used by 
data transmissions
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