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Preface

Dear Student,

We are extremely happy to present the book of “Computer Science — I” for you. The topics
within the chapters have been arranged in a proper sequence to ensure smooth flow of the subject.

Salient Features of the Book are as follows :

1. Selective Board Examination Questions till March 2023 have been fully solved in this edition.
2. Theory is accompanied with neat & clean figures.
3. MCQ’s with explanation are also included at the end of each chapter. The latest trend in

education is the teaching through multiple choice questions. The MCQ’s are intended to enable
students to prioritise and plan their learning through regular practice. The book contains large
number of multiple choice questions on the subject.

4. Each chapter is divided into various sections and sub-sections. Entire syllabus is divided into
Chapters, sections and headings. Each paragraph has been given a unique section/subsection
number which is used to explain that particular section for the students as a cross reference to
enable them to refer to the related paragraph.

5. Through this book, the author has made an effort to provide rationale for the solutions. The
book, therefore, meets the expectations of the students as it answers the demand and the quest
in their mind. It would give rise to real learning which would stand in good stead for the
student’s career and his life.

6. The book is user-friendly and provides information in a well structured manner. It provides
comprehensive and critical study of the various concepts of the subject matter. It is felt that the
contents should be crystal clear.

7. Programs are made simple & Qutputs are displayed.

A word or suggestion from your side may help us add another feather to the cap of the subject
matter of the book. The author looks forward to the comments, suggestions and criticism from
the readers. Constructive suggestions and feedback from users would be highly appreciated,
acknowledged and suitably incorporated

We are thankful to team of Target Publications and Tech Neo Publications for the

encouragement and support that they have extended to us.

- Authors




Syllabus

STD. XII - S.Y.].C. (Science)
Computer Science -1

Operating Systems

What is operating system: Services in OS; Overview of OS: WINDOWS 98, WINDOWS NT,
LINUX: Concepts related to Information management (Only definition), File System, Device
Drivers, Terminal I/O; Concepts related to process management (Only definition), Process,
Multiprogramming, Context switching. Process States, Priority, Multitasking. Timesharing:
Concepts Related to Memory Management (Only definition), A typical map for single user
computer. Partitioning, Fixed & Variable Partitioning. Paging, Segmentation, Virtual
memory; GUI : Basic GUI features such as Windows, Task List, Drag, Resize, Close,
Minimize, Maximize; Access and security aspect of OS, security Threats, Attacks on Security,

Computer Worms, Computer Viruses. (Refer Chapter 1)
Data Structures

Introduction to data structures, Data structure operations, Algorithmic notation, Control
structures; Arrays Representation in memory. Traversing, Inserting, Deleting. Sorting, Binary
search in an array, Pointer arrays, Records in memory using arrays; Link list, Representation

of link list in memory, Trees, Binary trees, Representing binary tree in memory.(Refer Chapter 2)

C++

Review of C++; Arrays, pointers, references, strings; principles of object oriented
programming; classes and objects, Constructors and destructors; Operator overloading and

type conversion, virtual functions and polymorphism; inheritance : working with files.
(Refer Chapter 3)
HTML

Introduction to HTML; Why HTML, Its advantages and Drawbacks, Study of Tags
:<HTML>, <HEAD> <TITLE> <BODY>, <P> <BR> <UL> <LI>, <PRE>,
<MARQUEE> Font Styles :<B>, <I>, <U>, <BIG> <SMALL>, <SUB>, <SUP>, <FONT>;
Images : <HREF><HR><IMG>, SRC, ALT, HEIGHT, WIDTH, ALIGN TABLES:
<TABLE>, <CAPTION>,<TR>,<TH>,<TD>; Use of Scripting as a language support (NOTE
: Only VB Script using FOR, NEXT, IF..THEN..ELSE, MsgBox, InBox, DIM, SET)

(Refer Chapter 4)
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COMPUTER SCIENCE

200 Marks Distribution

v '
Theory Practicals and Team Work
v | v |
Paper - Il Paper - | Paper -1 Paper - I
(50 Marks) (50 Marks) (50 Marks) (50 Marks)
v v
Chapter Name Marks
Operating System 22 Marks
Data Structures 19 Marks
Programming Concepts with C++ 43 Marks
HTML 16 Marks
Question Paper Format
Each Question Paper will have Five Main Questions
Q. 1(A) | 4 MCQs - 1 Mark each (Compulsory) 4 Marks
Q.1(B) | (a) - 3 Marks (b) - 3 Marks  (c) - 3 Marks 6 Marks
(Attempt any Two)
Q.2(A) | (a) - 3 Marks (b) - 3 Marks  (c) - 3 Marks 6 Marks
(Attempt any Two)
Q.2(B) | (a) - 4 Marks (b) - 4 Marks 4 Marks
(Attempt any One)
Q.3(A) | (a) - 3 Marks (b) - 3 Marks (c) - 3 Marks 6 Marks
(Attempt any Two)
Q. 3(B) | (a) - 4 Marks (b) - 4 Marks 4 Marks
(Attempt any One)
Q. 4(A) | (a) - 3 Marks (b) - 3 Marks  (c) - 3 Marks 6 Marks
(Attempt any Two)
Q. 4(B) | (a) - 4 Marks (b) - 4 Marks 4 Marks
(Attempt any One)
Q.5 (a) - 5 Marks (b) - 5 Marks  (c) - 5 Marks 10 Marks
(Attempt any Two)
OR
Q.5 (a) - 5 Marks (b) - 5 Marks  (c) - 5 Marks 10 Marks
(Attempt any Two)
Total : 50 Marks
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Data Structures

M| 2.1 INTRODUCTION TO DATA

STRUCTURES

-
Board Exam Question

Q. What is data structure ?

(Oct. 04, March 06, 18, 1 Mark)

il.

iii.

iv.

vi.

Vii.

Viii.

iX.

Data structures are an essential part of computer science
and programming. They provide a way to organize and
store data in a computer's memory so that it can be
efficiently accessed and manipulated.

Understanding data structures is crucial for developing
efficient algorithms and solving complex problems in
programming.

Definition : A data structure is basically a group of
data elements that are put together under one name,
and which defines a particular way of storing and
organizing data in a computer/memory so that it can be
used efficiently.

Data structures can be thought as concept where an
algorithm or set of algorithms are used to structure the
ordered data/information while storing.

These algorithms can be implemented in any
programming language. Widely used among them are C,
C++, Java, .Net, Python etc.

When we choose programming language like C or C++,
we need to write code for these algorithms whereas
languages such as Java and .Net have collection
framework where predefined implementations for
different data structures are provided.

Data structures are used in almost every program or
software system. They serve as building blocks of a
program.

A program built using improper data structures may not
work as expected. So as a programmer it is mandatory
to choose most appropriate data structures for a
program.

Every significant program will use one/some data
structure(s) explicitly. For e.g., a stack is implicitly used in
a program, whether or not you declared it.

Some common examples of data structures are arrays,
linked lists, queues, stacks, binary trees, and hash
tables.

>
Z.

Data structures are widely applied in the following areas :
Compiler design

Operating system

Data analytics

Database Management Systems

Numerical analysis

Simulation

Artificial intelligence

e

Graphics

—

Social Networking
j- Data Science

2.1.1 Need of Data Structure

The need for data structures arises from the requirement to
efficiently organize and manage data in computer programs.
Here are some key reasons why data structures are essential:

i.  Efficient Data Storage : Data structures allow for
efficient storage and retrieval of data. By organizing data
in a structured manner, data structures enable faster access
and manipulation operations, reducing the time
complexity of algorithms.

ii. Effective Data Organization : Data structures provide a
systematic way to organize and represent data based on
specific requirements. Different data structures are
designed to handle different scenarios and operations,
allowing for optimized data organization and
management.

iii. Algorithm Design : Data structures play a crucial role in
designing efficient algorithms. By choosing the
appropriate data structure for a particular problem, you
can significantly improve the efficiency and performance
of algorithms. For example, using a hash table can provide
constant-time access to elements, leading to faster search
or retrieval operations.

iv. Memory Management : Data structures help in managing
memory efficiently. They allow for dynamic allocation
and deal location of memory, enabling the program to use
memory optimally and avoid memory leaks.

v. Code Reusability : Data structures provide reusable
components that can be utilized across different programs
and applications. Once implemented, data structures can
be used in various scenarios, saving time and effort in
developing new solutions from scratch.
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vi. Problem Solving : Data structures provide a framework
for solving complex problems. They offer specific
operations and algorithms tailored for tasks like searching,
sorting, graph traversal, and more. By leveraging the
appropriate data structure, you can simplify the problem-
solving process and achieve optimal solutions.

vii. Scalability : As data sizes increase, the efficiency and
scalability of data structures become crucial. Well-
designed data structures can handle large volumes of data
efficiently, allowing programs to scale and handle
increasing demands without sacrificing performance.

2.1.2 Types of Data Structures

A. Primitive Data Structures

i.  Primitive data structures, also known as basic or
elementary data structures, are the fundamental building
blocks provided by programming languages.

ii. These data structures are typically built-in and directly
supported by the programming language itself. They are
simple and represent the basic types of data that can be
manipulated by programs. Here are some common
examples of primitive data structures :

a. Integer : Also known as int, it represents whole numbers
without any fractional parts. Integers are used to store
values like 1, 2, -5, 100, etc.

b.  Floating-point : Also known as float or double, it
represents decimal numbers with a fractional part.
Floating-point numbers can store values like 3.14, -0.5,
2.0, etc.

c.  Character : Usually represented as char, it stores a single
character, such as 'A'", 'b', '@/, '5', etc. Characters are often
used to represent individual letters, digits, or symbols.

d. Boolean : Represented as bool, it has two possible values:
true or false. Booleans are used to represent logical
conditions or states, where true indicates a positive
condition and false represents a negative condition.

iii. These primitive data structures are the foundation on
which more complex data structures and algorithms are
built. They have predefined operations and memory
representations provided by the programming language.

iv. It's important to note that different programming
languages may have slight variations in their primitive
data types, but the fundamental concepts remain the same.

v. In addition to these basic data types, some programming
languages may provide additional primitive data
structures, such as :

a.  Floating-point with extended precision Some
languages offer extended precision floating-point data
types like long double, which provide more significant
digits and increased precision compared to regular float or
double types.

b.  Strings : While strings are not considered primitive data
structures in some languages, they are treated as a primitive
type in others. A string represents a sequence of characters
and is commonly used to store and manipulate text or
textual data.

These primitive data structures provide the foundation for
storing and manipulating data in programming languages. They
are essential in performing basic calculations, comparisons,
logical operations, and forming more complex data structures to
solve various computational problems.

B. Non-Primitive Data Structures
Non-primitive data structures, also known as composite or

derived data structures, are more complex data structures that are

built using primitive data types or other non-primitive data
structures. These data structures are designed to store and organize
collections of data in a structured manner. They provide more
flexibility and functionality compared to primitive data structures.

Here are some common examples of non-primitive data
structures :

i.  Arrays : Arrays are a collection of elements of the same
type stored in contiguous memory locations. They provide
efficient random access to elements using an index. Arrays
are widely used due to their simplicity and efficiency for
operations like searching and sorting.

ii. Linked Lists : Linked lists are a dynamic data structure
where elements are stored in nodes that are linked together
using pointers. Each node contains data and a reference to
the next node. Linked lists are useful when you need
efficient insertion and deletion operations, but random
access is less important.

@
Data structure

I Graph |

Primitive

-

Char

Static | Dynamic |

| Tree |

Bool

Float

[Linkediist | [ stack | [ queue |

Pointer

TTEEL

asy Fig. 2.1.1 : Types of Data Structures

iii. Stacks : A stack is a Last-In-First-Out (LIFO) data structure
where elements are added and removed from one end, called
the top. It follows the principle of "last in, first out." Stacks
are often used in programming for tasks like expression
evaluation, function calls, and backtracking algorithms.

iv. Queues : A queue is a First-In-First-Out (FIFO) data
structure where elements are added at one end, called the
rear, and removed from the other end, called the front. It
follows the principle of "first in, first out."

Queues are commonly used in scenarios like scheduling,
buffering, and breadth-first search algorithms.

v.  Trees : Trees are hierarchical data structures composed of
nodes connected by edges. Each node can have zero or
more child nodes. Trees are used in many applications,
such as representing hierarchical relationships, organizing
data efficiently, and implementing search algorithms like
binary search trees.
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vi.

vii.

Graphs : Graphs are a collection of nodes connected by
edges. They represent relationships between objects and
are widely used in various fields like social networks,
computer networks, and transportation networks. Graphs
can be directed or undirected, and they can have weighted
or unweighted edges.

Hash Tables : Hash tables, also known as hash maps or
dictionaries, are data structures that store data as key-value
pairs. They use a hash function to map keys to specific
locations in the underlying array, allowing for efficient

retrieval and insertion operations.

Table 2.1.1 : Primitive Data Structure Vs Non-primitive
Data Structure

Non-primitive data

Primitive data structure
structure

Primitive data structure is
a kind of data structure
that stores the data of only
one type and can hold only
a single value in one
specific location.

Non-primitive data structure is
a type of data structure that
can store the data of more
than one type.

-
i Board Exam Question
I Q.
|
1
1

Linear and Non-Linear Data Structures

Explain Linear Date Structure and Non-linear Data
structure. (March 18, 3 Marks)

iii.

Linear data structures organize and store data in a
sequential manner, where each element has a predecessor
and a successor, except for the first and last elements.
Some commonly used linear data structures include
Arrays, Linked Lists, Stacks, and Queues.

Non-linear data structures organize and store data in a
hierarchical or interconnected manner, allowing more
complex relationships between elements. Some commonly
used non-linear data structures include Trees, Graphs,
Heaps, and Hash Tables.

Non-linear data structures allow for more flexible
relationships between data elements, while linear data
structures are more straightforward and simpler to
implement.

Table 2.1.2 : Linear Vs Non-linear Data Structure

Examples of primitive data | Examples of non-primitive . Non-Linear Data

. Linear Data Structures
structure  are integer, | data structure are Array, Structures
character, float. Linked list, stack. Elements are ordered in a linear | Elements are ordered in a
inta=10; charb=°A’; values=[10, ‘A’, “DSA”] and sequential manner. hierarchy.
Primitive data structure | Non-primitive data structure Only a single level is present. Multiple level data

will contain some value, | can consist of a NULL value.

i.e., it cannot be NULL.

The size depends on the
type of the data structure.

In case of non-primitive data
structure, size is not fixed.

It starts with a lowercase
character.

It starts with an uppercase
character.

Primitive data structure
can be used to call the

Non-primitive data structure
cannot be used to call the

structures are present.

Implementation is relatively | Implementation is relatively
easier. complicated.
Traversed in a single run Take multiple runs to

traverse the data.

Memory utilization is
efficient
linear data structures

not utilization is

to non-

Memory

compared efficient.

methods. methods. Examples: array, queue, linked | Examples: trees, graphs, etc.
list, etc.
Representation of Linear Data Structure using Array
Elements 3511 33| 42 || 10 Jj 14 |} 19 || 27 || 44 || 26 || 31
Index 0 1 2 3 4 5 6 7 8 9
L 1
I ) 1
Size : 10

as2) Fig. 2.1.2

Representation of Linear Data Structure using Linked List

HEAD

Data Pointer

25 | 102 32

102

\i

\ i

58 | 108 63 0

— NULL

Y

101 102

104 108

as3) Fig. 2.1.3
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Representation of Non-linear Data Structure
using Tree

L}
Level O

Parentnode ====e=== Level 1
Child node ===--- > Level 2

:

:
Zl_ _____ ! Level 3

A :

: !

Sub-tree Leaf node

aB4) Fig. 2.1.4

Representation of Non-linear Data Structure
using Graph

P &

Undirected graph Directed graph

aBs) Fig. 2.1.5

D. Record, File, Field and Key-Field

Board Exam Questions

Q. In case of data structure, explain the following
terms

i. Field ii. Record iii. File
(March 05, 09, 16 Oct. 07, 14, 3 Marks)
Q. Define key-field. (March 16, 1 Mark)
Q. Whatis a Record ?

(Q. 2(A)(b), March 22, 3 Marks)

In data structures, the terms record, file, and field are used
to describe different components of a data organization scheme.
Let's define each term :

I. Record

i. A record is a collection of related data elements or fields
that are grouped together as a single unit.

ii. It represents a complete set of information about a
particular entity or object.

iii. Each field within a record holds a specific piece of data
related to the entity.

iv. For example, if we have a record representing a student,
the fields within that record could include the student's
name, ID, age, and grade.

v. Records are commonly used in databases, where each
record corresponds to a row in a table.

vi. They provide a structured way to organize and store data,
allowing efficient retrieval and manipulation.

II. File
i. A fileis a collection of records that are logically related to
each other.

ii. It represents a cohesive unit of data stored on a storage
medium, such as a hard disk or memory.

iii.  Files are used to organize and manage large amounts of data.

iv. In the context of databases, a file can be thought of as a
table that contains multiple records.

v.  Each record in the file represents a row in the table, and
the fields within the records correspond to the table columns.

vi. Files provide a way to group and organize related data
records together.

III. Field

i. A field is the smallest unit of data within a record.

ii. It represents a single attribute or characteristic of the entity
being described by the record.

iii. Each field holds a specific type of data, such as a number,
text, date, or Boolean value.

iv.  Going back to the student record example, the fields could
include name, ID, age, and grade.

v.  Fields are used to store and represent individual pieces of
data within a record.

vi. They provide the granularity to access and manipulate
specific data elements within a record.

IV. Key field

i.  In data structures and databases, a key field, also known as
a key or a key attribute, is a field within a record that
uniquely identifies that record.

ii. It is used to establish a unique identifier for each record in
a file or a database table.

iii. The key field is essential for
modification, and organization of data.

efficient retrieval,

iv. Key fields are crucial for maintaining data integrity,
enabling efficient data retrieval, and establishing
relationships between data elements in data structures and
databases.

2.1.3 Data and Related Terms

In data structures and database systems, the following
terms are used to describe different aspects of data organization:
i. Data : Data refers to the raw facts, figures, and symbols

that represent information. It can be stored, processed, and

manipulated to generate meaningful insights or facilitate
decision-making. Data can exist in various forms,
including numbers, text, images, audio, or video.

ii. Atomic Data : Atomic data, also known as elementary
data, represents the smallest unit of data that cannot be
further divided or broken down into simpler components.
It refers to individual data items that cannot be
decomposed into more basic data elements. For example,
a single integer or a character is considered atomic data.
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iii. Composite Data Composite data, also known as
structured data, refers to data that is composed of multiple
atomic or composite data elements. It represents a
combination or aggregation of atomic data items to form a
more complex data structure. Examples of composite data
include arrays, structures, records, and objects.

iv. Entity : In the context of database systems and entity-
relationship modeling, an entity represents a distinct and
identifiable object, concept, or thing in the real world that
is of interest to the system. It could be a person, place,
thing, event, or any other entity that has attributes and can
be uniquely identified. For example, in a student database,
a student would be considered an entity.

v.  Entity Set : An entity set refers to a collection or group of
similar entities. It represents a logical grouping of entities
based on their shared characteristics or attributes. For
example, the entity set "Students" would contain all the
individual student entities in a student database.

P 2.2 DATA STRUCTURE OPERATIONS

vi.

vii.

Traversal : Traversal refers to the process of visiting and
processing each data element in a data structure. Traversal
operations are commonly used to iterate through all the
elements in a data structure in a specific order. Different
traversal techniques, such as in-order, pre-order, or post-
order traversal, may be used depending on the data
structure.

Sorting : Sorting is the process of arranging the elements
in a data structure in a specific order, such as ascending or
descending. Sorting operations reorder the elements based
on a defined comparison criterion, making it easier to
search and retrieve data in a specific order. Various
sorting algorithms, such as bubble sort, insertion sort, or
quicksort, can be applied depending on the data structure.

P 2.3 ALGORITHMIC NOTATIONS

Board Exam Questions

Q. What are the different operations that can be
perform structures ?

Q. Explain all six operations performed on a data
structure.

(Oct. 06, 09, 12, 15, 17, March 10, 12, 3 Marks)

Data structure operations refer to the actions or
manipulations performed on data structures to insert, delete,
retrieve, or modify data. The specific operations available
depend on the type of data structure being used. Here are some
common data structure operations:

i.  Imsertion : Insertion involves adding new data elements
into a data structure. The insertion operation may require
specifying the position or index where the new element
should be inserted. The data structure may need to be
resized or reorganized to accommodate the new element.

ii. Deletion : Deletion involves removing data elements from
a data structure. The deletion operation may require
specifying the position or key value of the element to be
deleted. The data structure may need to be reorganized or
adjusted after deletion to maintain its integrity.

ili. Search : Searching is the process of finding a specific
data element within a data structure. The search operation
may involve comparing the search key with the stored
values to locate the desired element. Different searching
algorithms, such as linear search or binary search, may be
used depending on the data structure.

iv. Access : Accessing data involves retrieving or modifying
the value of a specific data element in a data structure.
Access operations typically require specifying the position
or index of the element to be accessed. The access operation
may involve reading or writing the value of the element.

v. Update : Updating data involves modifying the value of
an existing data element in a data structure. The update
operation may require specifying the position or key value
of the element to be updated. The data structure may need
to be adjusted or reorganized after the update to reflect the
changes.

-
Board Exam Question
Q.

What is an algorithm ? Write an algorithm to find

2
the roots of a quadratic equation ax + bx + ¢ = 0,
where a # 0 (Oct. 17, 4 Marks)

iii.

a.

Definition : An algorithm is a step-by-step procedure or
set of instructions used to solve a specific problem or
perform a particular task.

In the context of data structures, algorithms are designed
to efficiently manipulate and operate on data stored within
those structures.

They determine how data is organized, accessed, inserted,
deleted, searched, sorted, and modified.

Here are some key properties and characteristics of
algorithms :

Correctness : An algorithm should produce the correct
and expected output for any valid input. It should solve the
problem or accomplish the task as intended.

Well-defined : An algorithm should have precise and
unambiguous instructions. Each step should be clearly
defined and understandable, leaving no room for
ambiguity or confusion.

Finiteness : An algorithm must terminate after a finite
number of steps. It should not enter an infinite loop or
continue indefinitely.

Efficiency : An algorithm should be efficient in terms of
time and space complexity. It should perform the task or
solve the problem in a reasonable amount of time and use
a manageable amount of memory.

Input : An algorithm should take zero or more inputs,
representing the initial problem or task. These inputs are
used to guide the algorithm's execution and influence its
behavior.

Output : An algorithm should produce an output or result
that is meaningful and relevant to the problem being
solved. The output could be a value, a data structure, or
some other form of information.

Determinism : An algorithm should be deterministic,
meaning that for a given input, it will always produce the
same output. The steps and operations within the
algorithm should be predictable and consistent.
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h.

Modularity : An algorithm should be organized into
modular components or subroutines. This allows for code
reuse, ecasier understanding, and maintenance of the
algorithm.

Understandability : An algorithm should be designed and
written in a way that is understandable to humans. It
should be readable, well-documented, and follow standard
coding conventions.

Scalability : An algorithm should be scalable, meaning it
can handle larger input sizes or growing datasets without a
significant loss in performance.

These properties ensure that algorithms are reliable,
efficient, and capable of solving problems or performing
tasks in a structured and predictable manner. They are
essential for designing and analyzing algorithms and
evaluating their suitability for specific use cases.

2.3.1 Flow Chart

I

ii.

iii.

Flowchart is a graphical representation of an algorithm.
Programmers often use it as a program-planning tool to
solve a problem.

It makes use of symbols which are connected among them
to indicate the flow of information and processing.

Rules for Creating Flowchart

A flowchart is a graphical representation of an algorithm. It should follow some rules while creating a flowchart.

Rule 1 : Flowchart opening statement must be ‘start’ keyword.

Rule 2 : Flowchart ending statement must be ‘end’ keyword.

Rule 3 : All symbols in the flowchart must be connected with an arrow line.

Rule 4 : The decision symbol in the flowchart is associated with the arrow line.

Table 2.3.1 : Rules for creating flow chart

Symbol Name Function
Process Indicates any type of internal operation inside the processor or memory
Input/Output Used for any Input / Output (I/O) operation. Indicates that the computer is to
/ / obtain data or output results
Decision Used to ask a question that can be answered in a binary format (Yes/No,
True/False)
B Connector Allows the flowchart to be drawn without intersecting lines or without a reverse
O‘ flow.
Predefined Used to invoke a subroutine or an interrupt program
process
(—\ Terminal Indicates the starting or ending of the program, process, or interrupt program
Flow lines Shows direction flow
T
—_—

Example 1 : Algorithm to find the largest of three numbers.

L.

ii.

iil.

a.

Start

Read the three numbers to be compared, as A, B and C.
Check if A is greater than B.

If true, then check if A is greater than C.

1. Iftrue, print 'A' as the greatest number.

2. If false, print 'C' as the greatest number.
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b.  If false, then check if B is greater than C.
1. Iftrue, print 'B' as the greatest number.
2. Iffalse, print 'C' as the greatest number.
iv. End

Flowchart

Read the three
numbers
asA B, C

Yes

No Is

Y

Print Print Print
‘B is the “C is the “‘Ais the
largest number” largest number”, largest number”,

Y.
A

aBe) Fig. 2.3.1

Example 2 : Algorithm to find the roots of the quadratic equation.

i Start

ii. Read the values of a, b, ¢

iii. Computed= b? — 4ac

iv. Ifd>0

a. calculate root1 = {-b + \/(b2 —4ac)}/2a
calculate root2 = {-b — \(b® — 4ac)}/2a
elselfd=0

c.  calculate root1 = root2 = (-b/2a)
Else

d. calculate root1 = {-b + i\/-(b2 —4ac)}/2a

e. calculate root2 = {-b + i\/-(b2 —4ac)}/2a

v.  print root1 and root2

vi. End
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START

/Entervalueofa,b,c/

| DiscriminantD=b2-4ac |

False
True D>0\

True

Root_1=Root_2=(-b/2a)

/Print Root_1 and Root_y

Real Part=-b/2a
Imaginary Part=sqrt(-D)/2a

Root_1 = Real Part + |+Imaginary Part
Root_2 = Real Part - [+Imaginary Part

/rint Root_1 and Root_V

J - W
a7 Fig. 2.3.2
m 2.4 CONTROL STRUCTURES 1. Sequence logic, or sequential flow
2. Selection logic, or conditional flow
Board Exam Questions 3. Iteration logic, or repetitive flow

Q.

Explain with flow charts the following control
structures
i.  Sequence logic ii. Selection logic
iii. Iteration logic.

(Oct. 03, March 09, 17, 3 Marks)
Explain three control structures with flow chart in
data structures (Oct. 04, 05, 11, 3 Marks)
Explain the following control structure and their
types used in data structure
i.  Selection ii. loop
Explain with flowchart the following control
structure :
i.  Sequence logic ii. Selection logic

iii. Iteration logic
(Q. 2A(a), April 23, 3 Marks)

ii.

iii.

Control Structures are just a way to specify flow of

control in programs.

Any algorithm or program can be more clear and understood
if they use self-contained modules called as logic or control

structures.

It basically analyses and chooses in which direction a
program flows based on certain parameters or conditions.
There are three basic types of logic, or flow of control,

known as :

2.4.1 Sequence Logic (Sequential Flow)

i.  Sequential logic as the name suggests follows a serial or
sequential flow in which the flow depends on the series of
instructions given to the computer.

ii. Unless new instructions are given, the modules are
executed in the obvious sequence. The sequences may be
given, by means of numbered steps explicitly.

iii.  Also, implicitly follows the order in which modules are
written.

iv. Most of the processing, even some complex problems,
will generally follow this elementary flow pattern.

!

Module A

Module C

!

ass) Fig. 2.4.1
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2.4.2 Selection Logic (Conditional Flow)

i.  Selection Logic simply involves a number of conditions or
parameters which decides one out of several written
modules.

ii.  The structures which use these type of logic are known
as Conditional Structures.

iii.  These structures can be of three types:

a. Single Alternative:

This structure has the form
If (condition) then :

[Module A]

[End of If structure]

Test expression

false

Body of if

ot
) J

Statement just
below if

'

aBv) Fig. 2.4.2
Example

/I C program to illustrate If statement
#include <stdio.h>

int main()
{
inti = 10;
if i > 15) {
printf("10 is greater than 15 \n");
¥

printf("10 is smaller than 15 \n");

b. Double Alternative
This structure has the form
If (Condition), then :
[Module A]
Else :
[Module B]
[End if structure]

Condition?

Module B

Module A

asio) Fig. 2.4.3

/I C program to illustrate nested-if statement
#include <stdio.h>

int main()

{
inti = 20;
// Check if i is 10
if i == 10)

printf("i is 10");

// Since i is not 10

// Check if iis 15

elseif (i == 15)

printf("i is 15");

// Since i is not 15

// Check if i is 20

else if (i == 20)

printf("i is 20");

// If none of the above conditions is true
// Then execute the else statement
else

printf("i is not present");

return O;

c. Multiple Alternatives
This structure has the form:
If (condition A), then:
[Module A]
Else if (condition B), then:
[Module B]

Else if (condition N), then:
[Module N]
[End If structure]
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