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Statistics 1 : 200 Marks (Objective Type) 

(Time : 2 Hours) 
 
Syllabus :  
 

Statistical Methods: (Marks : 50 Approximately) 
 
Collection, compilation and presentation of data, charts, diagrams and 
histogram. Frequency distribution. Measures of location, dispersion, skewness 
and kurtosis. Bivariate and multivariate data. Association and contingency. Curve 
fitting and orthogonal polynomials. Bivariate normal distribution. Regression-
linear, polynomial. Distribution of the correlation coefficient, Partial and 
multiple correlation, Intraclass correlation, Correlation ratio.  
 
Standard errors and large sample test. Sampling distributions of sample mean, 
sample variance, t, chi-square and F; tests of significance based on them, Small 
sample tests.  
 
Non-parametric tests-Goodness of fit, sign, median, run, Wilcoxon, Mann-
Whitney, WaldWolfowitz and Kolmogorov-Smirnov. Order statistics-minimum, 
maximum, range and median. Concept of Asymptotic relative efficiency.  
 

Reference Book : Gupta Kapoor & Goon Gupta Dasgupta 

 

Computer application and Data Processing:  
 
(Marks : 50 Approximately) 
 
Basics of Computer: Operations of a computer, Different units of a computer 
system like central processing unit, memory unit, arithmetic and logical unit, 
input unit, output unit etc., Hardware including different types of input, output 
and peripheral devices, Software, system and application software, number 
systems, Operating systems, packages and utilities, Low and High level 
languages, Compiler, Assembler, Memory – RAM, ROM, unit of computer 



memory (bits, bytes etc.), Network – LAN, WAN, internet, intranet, basics of 
computer security, virus, antivirus, firewall, spyware, malware etc.  
 
Basics of Programming: Algorithm, Flowchart, Data, Information, Database, 
overview of different programming languages, frontend and backend of a project, 
variables, control structures, arrays and their usages, functions, modules, loops, 
conditional statements, exceptions, debugging and related concepts. 
 
Reference Book :  

Introduction to Computers and Data Processing by Gary B. Shell 

LECTURE NOTES on PROGRAMMING & DATA STRUCTURE By Amiya Kumar 
Rath ,   Sumitra Kisan , Gargi Bhattacharjee. 
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AN INTRODUCTION TO STATISTICS 

 

STEPS AT A GLANCE: 

Collection of Data −> Summarization of Data −> Analysis of Data −> Interpretation of Data 

towards a VALID DECISION. 

 

WHAT IS THE MAIN PROBLEM IN STATISTICS? 

Answer: Given a sample (a set of outcomes), we are to say (infer) about the population or 

the model. Statistics primarily deals with situations in which the occurrence of some event 

can’t be predicted with certainty.  

 

WHAT ARE THE MAJOR OBJECTIVES OF STATISTICS? 

Answer: 1. To make inference about a population from an analysis of information 

contained in the sample data. 

2. To make assessments of the extent of uncertainty involved in these inferences.  

3. A third objective, no less important, is to design the process & the extent of sampling so 

that the observations from a basis for drawing valid & accurate inferences.  

 

GIVE THE DEFINITION OF STATISTICS? 

Answer: “Statistics” is a science of decision making on the basis of sample observations 

drawn from a population under uncertainty. That is, it is a mathematical discipline 

concerned with the collection of data, summarization of data, analysis of data & 

interpretation of data toward a valid decision.  

Encyclopedia Americana: As a name of a field of study, Statistics refers to the science & 

arts of obtaining & analyzing quantitative data with a view to make sound inferences in the 

face of uncertainty.  

Encyclopedia Britannica: As is commonly understood nowadays, Statistics is a 

mathematical discipline concerned with the study of masses of quantitative data of any 

kind.  
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WHAT IS THE MEANING OF THE TERM ‘STATISTICS’? 

Answer: As a singular noun it refers the science of collecting, analyzing & interpreting 

numerical data relating to an aggregate of individuals. As a plural noun it denotes the 

numerical & quantitative information, e.g., labor statistics, vital statistics.  

IS STATISTCS A SCIENCE? 

Answer: Any Science has for its objectives the formulation of laws for explaining 

phenomena in some part of the real world with a deterministic viewpoint. As Kendall 

explained, “Statistics is the branch of scientific method which deals with the data obtained 

by counting or measuring the properties of population of natural phenomena”. Indeed, we 

can call Statistical Methodology as Scientific Method. It is noted that STATISTICS is 

sometimes called the study of variation, i.e., a population or group without any variation & 

uncertainty is no interest to Statistics. So, Statistics is the scientific methodology which 

deals with the collection, classification & tabulation of numerical facts as a basis for 

explanation, description & comparison of social phenomena.  

Some Useful Definitions 

Statistical Data: The numerical data or measurements obtained in case of an enquiry into 

a phenomenon, marked by uncertainty & variability, constitute Statistical Data. Uncertainty 

& variability are two major characteristics of Statistical Data. Not all quantitative data is 

statistical data. Example of statistical data – Suppose we study the ‘Heights of students in a 

particular college’. Here we can’t predict the height of an individual with certainty & there 

will be variation in heights of students. Counter Example: Multiplication table in a tabular 

form is a quantitative data, but since there is no uncertainty & variability involved in the 

data so it’s not a Statistical Data. 

Population: A set or group of observations relating to a phenomenon under statistical 

investigation is known as statistical population or simply population. However, the term 

‘population’ implies an aggregate or collection of measurements on a given variable(s). 

Population is said to be finite or infinite according to whether the set contains a finite or 

infinite number of observations. Example – Measurements of heights in your college.  Note 

that: 1. Characteristics of a population are called parameters.  2. A population contains 

finite or infinite no of observations on a given variable(s).  

Sample: The set of data actually collected through a process of observation from selected 

items of any source is called a Sample. However, “Sample” is a subset of population or a 

true representation of population. Example − Measurements of heights of students of 

Statistics department in your college. Note that: 1. Characteristics of sample are called as 

Statistic. 2. A sample is taken in order to gather information about a population.  
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WRITE DOWN THE LIMITATIONS OF STATISTICS? 

Answer: 1. Statistics deals with quantitative data only. 2. Statistical law holds good only for 

aggregate of items or average individuals. It may not be true for a particular individual or 

item. 3. Inadequate knowledge of data interpretation may lead to invalid decision. There 

are some saying: “There are three kinds of lies –lies, white lies & Statistics”, “Figure won’t 

lie, but liars figure”, “Statistics is like a clay of which you can make a god or devil”. 

COMMENT ON THE FOLLOIWNGS: 

1. “In a study of ages & professions of deceased men, it was found that the 

profession with the lowest average age of death was ‘student’. So it appears that 

student profession is very dangerous.” 

Answer: It is obvious that every profession must have some basic education & it happens 

that the average age of every professional men must be higher than the age of the students. 

But it can happen that profession with lowest age of death was student. So the given 

statement is TRUE. But the conclusion made from the fact is incorrect. It can never be told 

that the student profession is dangerous. To conclude properly, we must have data for 

computing the proportions or percentages of deceased men in different professions. 

Therefore the conclusion made here is absurd.  

2. “A study of fighting in bars in which someone was killed found that 90% of the 

cases, the person who started fighting was the one who died”.  

Answer: It is very obvious that the data is collected from the persons who has survived in 
fighting, not from the dies persons; as a matter of fact the survived persons will not accept 
the guilt of killing his opponent fighters. If the data is collected from eye witnesses, it is 
expected to say something in favor of the survived person as the opponent fighter has 
already been dead, from the sympathetic ground. Hence, the data collected may not be 
reliable at all. This is an examples of situation where inadequate information takes into bad 
decisions. 
 

3.  “Blindly using any data happened to be available can lead to misleading 

information & bad decision.” 

Answer: There are two kinds of people: Some of them believe that the inferences based on 

statistical data are very reliable & trusty. And others don’t believe statistical results at all, 

they think it as a damned lies. But the fact is statistics is sometimes misused either 

deliberately or often due to lack of knowledge. Making conclusions based on inadequate 

information, deliberate manipulation & personal bias may lead to bad decision. Statistics 

are not to be blamed for all these. Statistics is like a clay of which you can make a god or a 

devil.  
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TYPES OF DATA 

Statistical data may be classified in the following ways: 

(i) Quantitative and Qualitative Data 

(ii) Frequency data, Non−frequency data. 

(iii) Nominal data, Ordinal data 

By Quantitative Statistical data we mean a sequence or a set of numerical measurements 

made on some of the objects in a specified population. Therefore we may say that these 

types of data arise if we are observing, for each individual of a group, a character which can 

be measured in numbers. Such a character will be referred to as a quantitative character or 

a variable.  

For example, the heights of 10 students of a college constitute quantitative data and the 

quantitative data are: 5’6”, 5’5”, 5’4”, 5’8”, 5’6”, 5’7”, 5’4”, 5’5”, 5’9” and 5’7”. The character 

“Height of students” is a quantitative character or variable.  

By Qualitative Statistical data we mean a set of observations in which each observation in 

the sample or population belongs to one of several mutually exclusive classes which are 

likely to be non−numerical. For this type of data, the character observed is not measurable 

in numerical terms. Such a character is called a qualitative character or an attribute. 

The “color of a flower” can be classified as red, blue, white and others. The colors of ten 

flowers in a garden are recorded as: R, W, O, B, R, W, W, R, O and R. The data is qualitative 

data and the character “color of flower’ is a qualitative character or an attribute.  

Discrete and Continuous Variables: 

When we study the data regarding quantitative characters, it is found that this may be of 

two types: 

In the first type (Discrete Variable), the character may take only some isolated values, like 

the number of members in a family and the number of letters in a word, etc.  

In the second type (Continuous Variable), the character can take any value within its range 

of variation. The height, weight, age of man are variables of this type. It is to be noted that 

in the second type, the actual measurements will present a discreteness, as for e.g.: when 

heights are given correct to the nearest ‘cm’. But this discreteness is completely artificial, 

being due to the limitations of measuring instruments.  

Variable of the first type are called discrete or discontinuous variables of the second type 

are called continuous. 
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Definition:  

A variable which can take only some isolated value is called a discrete variable.  

A variable which can take any value within its range of variation is called a continuous 

variable.  

 

Non−frequency type data: 

Time Series Data: When data are arranged according to the order of time, the data is 

known as time series data or historical data or chronological data. Here the values of one or 

more variables are given for different points or periods of time. Generally, in such a case, 

we are interested in the relationship between the time and the variable.  

Example: 

Time (in years) 
 

Production of Rice in W.B. (in tons) 
 

1990 
1991 
1992 
1993 
1994 
1995 
1996 

10 
11 
11.5 
12 
10.5 
12 
13 

 

Cross-sectional Data:  It is a type of data which is collected by observing many subjects 

(such as individuals, firms, countries, or regions) at the same or approximately the same 

point in time, or without regard to differences in time. 

Example: Here we study the changes in the value of the variable from a region to region.  

States  
 

Production of Rice (in tons) 
 

Bihar  
W.B.  
Orissa  
UP 
MP 
AP 
Tamil Nadu 

10 
16 
12 
14 
12 
11 
10 
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Frequency type data: 

Consider the data on one or more variables for different individuals, may be even for 

different points of time, for different regions, but the identity of the individuals is not 

important and can be ignored. Now, we are interested in the characteristics of the group 

formed by the individuals rather than in those of the individual themselves. These types of 

data is called frequency type data, for here we are interested in knowing how frequently 

each of the different values of a variable occurs in a set of data.  

Example: Marks distribution of First year students in a college: 

Marks  0−30          30−40         40−50           50−60        60−70         70−80       above 80 

No. of Students 20                30              40                   50             40                20                30 
 

Nominal data and Ordinal data: 

Data may be divided into several categories. Categorical data have two primary type. Data 

having categories without a natural ordering are called nominal data. Examples are data 

on religion affiliation with the categories Catholic, Protestant, Hindu, Muslim and others. 

For nominal data, the order of listing the categories is irrelevant. 

Many categorical data do have ordered categories, such data are called ordinal data. 

Examples are data on social class: upper, middle, lower; and on patient condition: good, fair 

and serious. Another example is data on political philosophy: liberal, moderate and 

conservative.  

DIFFERNT TYPES OF SCALE 

The theory of measurement consists of a set of separate or distinct theories, each 

concerning a distinct level of measurement. Here we will discuss four levels of 

measurement –nominal, ordinal, interval and ratio.  

(a) The Nominal Scale 

Definition: Measurement at its weakest level exists when numbers or other symbols are 

used simply to classify an object, person, or characteristic. When numbers or other symbols 

are used to identify the group to which various objects belong to, these numbers or 

symbols constitute a nominal scale.  

Examples:   The numbers on automobile license plates constitute a nominal scale. In India, 

a certain number or letter on license plate indicates the state in which the car owner 



7 
 

Have Doubts?                                                                                                       Mail: tanujitisi@gmail.com 
 

resides, each subclass in the nominal scale consists of a group of entities: all owners 

residing in the same state. 

In a nominal scale, the scaling operation is partitioning a given class into a set of mutually 

exclusive subclass. The members of any one subclass must be equivalent in the properly 

being scaled, that is, the only relation involved is that of equivalence.  

(b) The Ordinal or Ranking Scale 

Definition: It may happen that objects in one category of scale are not just different from 

the objects in other categories of that scale, but that they stand in some kind of relation to 

them. Typical relations among classes are: higher, more preferred, more difficult, etc. Such 

relations may be designated by carat (>), which means ‘greater than’.  

If the relation > holds for all pairs of classes so that a complete rank ordering of classes 

arise, we have an ordinal scale. 

Examples: In prestige or social acceptability, all members of the upper middle class are 

higher than (>) all members of the lower middle class. 

The fundamental difference between a nominal and an ordinal scale is that the ordinal 

scale incorporates not only the relation ‘equivalence’ (≡) but also the relation “greater 

than” (>). The scale is “unique upto a monotonic transformation” that is, it does not matter 

what numbers we give to a pair of classes, just as long as we give a higher number to the 

members of the class which is “greater” or “more preferred”.  

(c) The Interval Scale 

Definition: When a scale has all characteristics of an ordinal scale and when in addition the 

distances between any two numbers on the scale are of known size. In such a case, 

measurement has been achieved in the sense of an interval scale. An interval scale is 

characterized by a common and constant unit of measurement which assigns a real number 

to all pairs of objects in the order set. In this sort of scale, the ratio of any twp intervals, is 

independent of unit of measurement and of the zero point. In an interval scale, the zero 

point and the unit of measurement are arbitrary.  

Examples: We measure temperature on an interval scale. The unit of measurement and the 

zero point in measuring temperature are arbitrary –they differ for two scales: centigrade, 

Fahrenheit.   
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The interval scale is “unique up to a linear transformation”, that is, the information yielded 

by the scale is not affected by the transformation 𝑓(𝑥) = 𝑎𝑥 + 𝑏. In the temperature 

example,  

𝐹 =
9

5
𝐶 + 32. 

The interval scale is the first truly qualitative scale that we have discussed earlier.  

(d) The Ratio Scale 

Definition: When a scale has all the characteristics of an interval scale and in addition has a 

true zero point as its origin, it is called a ratio scale. In a ratio scale, the ratio of any two 

scale points is independent of the unit of measurement.  

Examples: We measure mass or weight in a ratio scale. The scale of kg or pounds has a true 

zero point. The ratio between any two weights is independent of the unit of measurement. 

The operations of arithmetic are permissible on the numerical values assigned to the 

objects themselves.  

 

COLLECTION OF DATA 

 

Primary data and Secondary data:  

The numerical facts or measurements obtained in the course of an enquiry into a 

phenomenon, marked by uncertainty, constitute statistical data. The statistical data may be 

already available or may have to be collected by an investigator or an agency. 

The statistical data may be of two broad types: (i) Primary data, (ii) Secondary data. 

Data is termed primary when the reference is to data collected for the first time by the 

investigator (or on his behalf). Data is termed secondary when the data is taken from 

records or data already available. The Meteorological Department regularly collects data on 

different aspects of the weather and climate such as amount of rainfall, humidity, maximum 

and minimum temperature of a certain place. These constitute primary data. To someone 

using them for a certain investigation the data will be secondary data.  
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Distinguish between Primary data and Secondary data: 

(1) Primary data are those which are to be collected for the first time by the investigator 

(or on his behalf) and the therefore, it is of original in nature, whereas Secondary data 

are those which do not originate from the investigator (or from the field of enquiry) but 

which are obtained from someone else’s records.  

(2) Primary data may be used with greater confidence because the investigator will himself 

decide upon the coverage of the data, whereas secondary data is not so reliable. The 

secondary data may contain mistakes due to errors in transcription made when figures 

were copied.  

There are two principal methods of data collection. Through a census, through a sample 

survey.  

Census implies complete enumeration of each and every element of the source. Data 

obtained by taking relevant measurement or observation of each and every element of the 

source constitute census data. When only some selected elements of the source (selected 

according to some valid procedure) are taken and measurement or observations of these 

selected elements are recorded, the data is said to be collected through a sample enquiry 

and is said to be sample data. 

 

The advantages of Sample Survey method over the Census method of enquiry are the 

following: 

(1) Reduced Cost: The sample method is more economical. 

 

(2) Greater scope: Complete enumeration is sometimes neither desirable nor feasible. In 

such cases only the sample method is to be adopted. Moreover, it is possible to collect 

more information in a sample enquiry than in a complete count.  

 

(3) Greater speed: Data can be collected more quickly and summarized with a sample than 

with a complete count or census.  

 

(4) Greater Accuracy: It is possible to engage better trained personnel for collection of data 

in the case of a sample enquiry than in a complete count. Processing of data is also 

much easier with sample data. All these factors lead to greater accuracy in data 

collected. 
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Methods of Collection of Data: 

Statistical data are frequently obtained by a process in which the desired information is 

obtained from the source, either by having an enumerator visit to the informant, ask the 

necessary questions and enter the replies on a schedule, or by sending to the informant a 

list of questions (sometimes called a questionnaire) which he may answer at his 

convenience.  

Questionnaire: The term ‘questionnaire’ means a list of certain systematically arranged 

questions relating to the subject of enquiry. It is necessary that questionnaire is designed 

with due care so that necessary data may be easily collected.  

Schedule : In the schedule one finds a list of items, on which information will be collected, 

the exact forms of the questions to be put to the informants are not given and task of 

questioning, explaining the desired information is left to the investigator.  

Framing of Questionnaire or Schedule: 

Great care is to be taken in drafting a questionnaire or schedule, as this is the medium 

through which information is collected. Further it is also to be seen that the information 

collected is usable. Apart from care, expertise such as skill, wisdom, experience of the 

phenomenon under enquiry are needed in drafting a questionnaire. There are a few 

general points which should be borne in mind:  

(i) The questions put should be clear, concise and unambiguous. 

 

(ii) Delicate questions are to be put with greater care, often indirect questions 

should be put to get answers to some pertinent point. It is sometimes desirable 

to avoid very delicate questions.  

 

(iii) The size of the questionnaire/schedule should be small. It saves time, both for 

the enumerator and the respondent. A large questionnaire is likely to exhaust 

the patience of the respondent.  

 

(iv) There should be a natural, logical order in which questions are put. 

 

(v) It should be noted that the information collected through questions should be 

such that it is usable.  
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Distinguish between Questionnaire and Schedule: 

(a) A ‘questionnaire’ is a list of certain systematically arranged questions relating to the 

subject of enquiry, whereas a ‘schedule’ is a list of items on which information will be 

collected.  

 

(b) The exact forms of the questions to be put to the informants are given, in 

‘questionnaire’, whereas in schedule, the exact forms of the questions to be put to the 

informants are not given and task of questioning and explaining the desired 

information is left to the investigator. 

 

(c) In questionnaire, the answers to questions are recorded by the informants himself, 

whereas in a schedule answers are recorded by the investigator.  

Methods of Collection of Primary Data: 

Primary data is collected through census or sample. There are several ways of collecting 

such data and these are 

(i) The questionnaire method 

(ii) The interviewer method 

(iii) The method of direct observation 

 

In the questionnaire method, each informant or respondent is provided with a 

questionnaire, usually sent by mail with return postage prepaid, and is asked to supply the 

information in the form of answers to the questions.  

The merits of such a method are: 

(1) It is much less time consuming and is economical. 

(2) A much larger coverage can be made as, people in distant places can be reached without 

much difficulty.  

(3) It is advantageous in a situation where the persons concerned move to faraway place.  

The demerits are 

(1) The method can be adopted only in case of educated people. 

(2) The proportion of non−response is usually much larger. People do not have the time to 

spare nor are they willing to take the trouble of writing the answers themselves and of 

returning the questionnaire. Sometimes people also do not like to record information in 

their own handwriting and very often avoid answering delicate questions.   
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In the interviewer method, enumerators go from one informants to another and elicit the 

required information. This method is used in population census.  

The merits of such a method are:  

(1) Information so collected is more accurate, reliable and useful. The investigator can 

check and countercheck the information and get in the form in which he desires. 

(2) The investigator can put alternative questions suited to the educational and cultural 

level of the persons concerned.  

(3) In such cases, information can be collected by eliminating the bias and prejudices of the 

persons concerned.  

The demerits are: 

(1) Such a method can be adopted only when the enquiry is intensive and localized to a 

locality or a group. This cannot be used when the enquiry is extensive or is to be done in 

large areas. 

(2) Such as enquiry is subjective in the sense that the intelligence, tact, skill as well as 

personal bias of the investigator are all reflected in the process.  

 

In the method of direct observation, the enquirer or his assistant get the data directly 

from the field of enquiry without having to depend on the cooperation of informants. When 

data are needed on the height and weight of, say, 200 college students they will be 

approached individually and the height of each measured with a tape and the weight 

measured with weighing balance.  

The merits of this method are: 

(1) There is much lesser degree of subjectivity on the part of interviewer. 

(2) Information so collected is more accurate, reliable. 

The demerits are: 

(1) It is expensive and time consuming. 

(2) Thorough training of the enumerators is needed before they are sent to the field.  
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PRESENTATION OF DATA 

The methods of collections of statistical data were described in the last part. The data so 

collected is known as raw data. The raw data which is, in general, huge and unwieldy, needs 

to be organized and presented in meaningful and readily comprehended form in order to 

facilitate further statistical analysis. 

There are three broad ways of presenting data. These are: (1) Textual presentation, (2) 

Tabular presentation, (3) Graphic or diagrammatic presentation.  

(1) Textual Presentation: In textual presentation, data is presented along with the text; 

that is, data may be incorporated in a paragraph of text. 

Disadvantages: This is not a very effective and impressive device for statistical 

presentation, since it is necessary to read or at least scan, all of the paragraph before one 

can grasp the meaning of the entire set of figures, which takes up too much time. Most 

persons cannot easily comprehend the data presented in a paragraph of text, and it is 

especially difficult for the reader to single out individual figures. Data in this form are 

generally unarranged and unsystematic.  

Advantage: There is the advantage, however, that the writer can direct attention to, and 

thus emphasize, certain figures and can also call attention to comparisons of importance.  

(2)  Tabular Presentation: In this presentation, data are arranged in a systematic way in 

rows and columns. Huge and unwieldy raw data can be neatly condensed in a table, by 

classifying data according to suitable groups or classes.  

A table will have at least the four essential parts: title, stub, caption, body. There may also 

be present a footnote and prefatory note.  

Title: A title should accompany every table and is customarily placed above the table. The 

title should be clearly warded and should state briefly what data are shown in the table.  

When more than one table is included in a study, it is desirable to number the tables 

consecutively in order that each one may be identified by number rather than by title.  

Stub: The extreme left part of the table; that is, the left hand column and its heading is 

called “stub”, which is meant to describe the nature of the rows.  

Caption: It is the heading of the other columns i.e., the upper part of the table which gives a 

description of the various columns is the caption of the table. The units of measurements 

for the data for each column are given in caption.  
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Body: The body is the principal part of the table, where all the relevant figures are 

exhibited.  

Footnotes and Prefatory Note: A Prefatory note, one or more footnotes and a source note 

may be appended to a table. The prefatory note is, placed just below the title and in small 

or less prominent type. The prefatory note provides an explanation concerning the entire 

table or a substantial part of it. Explanations concerning individual figures, or a column or 

row of figures, should be given in footnotes.  

(3) Graphic or Diagrammatic representation of data: The important types of diagram 

which are used in statistical work are being described below.  

 

(a) Line diagram:  

When statistical data {(𝑥𝑖, 𝑦𝑖), 𝑖 = 1(1)𝑛} on two variables x and y are plotted in reference 

to x−axis and y−axis where both the axes are in arithmetic scale, the n pairs given n points 

on the graph, which are next joined by line segments. The resulting diagram is known as 

line diagram.  

Line diagrams are frequently used for picturing time series data. Whenever time series 

data are represented by a line diagram, the time is shown in the x−axis and the other 

variable is placed on the y−axis. When considering the statistical data over a period of time, 

we are sometimes interested in the amount of change that has taken place, then the line 

diagrams are useful. Comparison of series differing not materially in the magnitude of 

individual items is possible with the line diagram.  
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Semi−logarithmic Chart: 

A semi−logarithmic or ratio chart is a variant of line diagram where the vertical scale is 

logarithmic but the horizontal scale is of the arithmetic type. Comparison of series differing 

material in the magnitude of individual items is possible with the ratio chart. To compare 

the relative growth or decline of two or more series, one may use ratio chart.    

Logarithmic Scale: The construction of Logarithmic scale involves spacing the vertical 

scale values in proportion to the differences between their logarithms; that is, the vertical 

distance are proportional to the differences between the logarithms. An alternative 

approach to an understanding of the logarithmic scale does not involve logarithms is that 

equal distances measured along a logarithmic scale represent equal ratio. 

(b) Bar diagrams: 

Bar diagrams are the simplest and most used geometric forms for visual representation of 

data. Bar diagrams are of the following types: 

(1) Simple bar diagram:  

A Bar diagram which consists of a number of rectangles (usually called bars) is used for 

one−dimensional comparison. It is used to show absolute changes in magnitudes overtime 

(chronological) or space (geographical/regional). Changes in time or space, as the case may 

be, are shown along the x−axis with equally spaced magnitudes. Rectangles of equal width 

are drawn with lengths varying with the magnitude represented. While a line graph is not 

suitable for representation of data classified geographically or qualitatively, a bar diagram 

is suitable for representation of such data.  

                                     

Vertical bars should also be used for data classified quantitatively. When making 

comparisons of data classified qualitatively or geographically, on the other hand, horizontal 

bars are generally used. 
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(2) Multiple Bar Diagram:  

A multiple bar diagram is used for two or three dimensional comparison. For comparison 

of magnitudes of one variable in two or three aspects, or for comparison of magnitudes of 

two or three variables, a group of rectangles placed side by side is used. The bars are to be 

distinguished by shading or coloring to show the variables represented. 

 

(3) Subdivided bar diagram:  

The different components of a variable may be shown by subdivided bar diagram. Here as 

in the case of simple bar diagram, bars are drawn to represent the total magnitudes of the 

variable; one bar to represent each time period or geographical area. Then each bar is 

divided into several segments, each segment representing a component of the total. To 

distinguish between different components, different shading are used and explained in the 

body. The various components of the variable are to be represented in the same order in 

different bars to facilitate easy comparison.  
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In the subdivided bar diagrams, the heights of the rectangles, drawn is proportional to the 

magnitudes of the variable.  

Instead of considering absolute magnitudes of the variable, magnitudes of components may 

be indicated in terms of percentage of the total of the variable: the percentages are 

expected to give a better idea of the relative importance of each categories. For this 

purpose, a bar of suitable length is taken, its total area being regarded as 100 and then this 

area is divided in such a way that the area of each part represents the percentage for the 

corresponding category.  

In order to draw a subdivided bar diagram, it is convenient to form beforehand a table of 

percentage.  

 

(c) Pie diagram:  

When an aggregate is divided into different components, we may be interested in the 

relative importance of the different components, rather than their absolute contribution to 

the aggregate. For representing breakdown of an aggregate into components a pie diagram 

is used. For pie diagram, one circle is used and the area enclosed by it being taken as 100. It 

is then divided into a number of sectors by drawing angles at the centre, the area of each 

sector representing the corresponding percentage. Since the full angle at the center is  

360°, it is clear that for any particular category the angle (in degrees) should be 3.6 times 

the corresponding percentage.  
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FREQUENCY DISTRIBUTION 

When observations on discrete or continuous variables are available on a single 

characteristic of a large number of members often it becomes necessary to condense the 

data as far as possible without losing any information of interest. If the data is 

non−frequency type, then the first step of condensation is to classify different values or is 

to divide the observed range of the variable into a suitable member of groups or classes, 

according to their increasing order in terms of magnitude and to record the number of 

observations corresponding to each distinct value or falling in each class.  

Frequency: Number of times a variate value is repeated is called the frequency of the 

variate value. E.g., suppose there are 7 girl students who have secured 54 marks, 7 is the 

frequency of 54 marks.  

The number of variate values belonging to a group or class is called the frequency of the 

class. If there are 12 people with monthly income Rs. 5000−7000, 12 is the frequency of the 

income group Rs. 5000−7000.  

A table showing the distribution of the frequencies in the different values or classes is 

called a frequency table. A Frequency distribution shows how the total frequency is 

distributed over different variate values or different classes.  

Frequency distributions: 

(A)  Discrete (Discontinuous) Variates: 

We consider now how a frequency distribution table is to be constructed in the case of a 

discrete variable by taking a particular example.  

Example: Four similar coins were tossed 20 times. The number of heads x in each of the 20 

tosses were noted: 

0, 1, 4, 2, 1, 3, 2 

4, 0, 1, 2, 2, 3, 1 

    1, 2, 3, 2, 2, 3 

Construct a frequency distribution table.  

It should be noted that there is only five distinct values of the variable x, and they are 0, 1, 

2, 3, 4.  

Represent each value by a tally (/), for example, corresponding to a particular value 0, we 

put a tally (І) to the value 𝑥 = 0;  
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Similarly we continue putting tallies for each value. We continue upto four tallies and the 

fifth tally us put cross wise (\) so that it becomes clear at once that the lot contains five 

tallies, i.e., there are five values. A gap is left after a lot of five tallies, before starting again to 

mark the tallies after each lot.  

Table 1: Frequency distribution of number heads in tossing four coins 

Values Tally Marks Frequency 

 

0 

1 

2 

3 

4 

 

// 

///// 

/////  // 

//// 

// 

 

 

2 

5 

7 

4 

2 

 

Total  20 

 

The advantage of tally marks is that the single visit to the data is sufficient to construct or 

count the frequency.  

(B) Continuous Variate: 

We shall now consider construction of a frequency distribution table of a continuous 

variable. 

Example: The heights of 50 students to the nearest centimeter are as given below: 

151, 147, 145, 153, 156                                           152, 159, 153, 157, 152 

144, 151, 157, 147, 150                                           157, 153, 151, 149, 147 

151, 147, 155, 156, 151                                           158, 149, 147, 153, 152 

149, 151, 153, 150, 152                                           154, 150, 152, 149, 151 

151, 154, 155, 152, 154                                           152, 156, 155, 154, 150 

Homework: Construct a frequency distribution table.  
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Class intervals and class limits: The interval defining a class is known as a class interval. 

For above example, 145−146, 147−148, …. are class intervals. 

The end numbers describing a class interval are known as class limits; the smaller number 

is the lower class limit and the larger number is the upper class limit. The end numbers 145 

and 146 of the class interval are the class limits; the smaller number 145 is lower class 

limit and the larger number 146 is the upper class limit.  

Smoothening of a Grouped distribution: 

If the data are being collected concerning heights of individuals, reported to the nearest 

centimeter, persons reported with heights 145 cm, would vary between 144.5 cm to 145.5 

cm. For a frequency distribution of continuous variate, the class intervals do not constitute 

the continuous distribution, i.e., the upper limit of the previous class is not the lower limit 

of the following class, it has to be made continuous. The simple way to do this is to find the 

difference of the upper limit of the preceding class and lower limit of the following class. 

Subtract half of the difference from the lower limit of the following class and add the same 

to its upper limit. Continue this process for all classes.  

Thus the smoothened frequency distribution will be: 

 Classes  Frequency 

144.5−146.5 

146.5−148.5 

148.5−150.5 

150.5−152.5 

152.5−154.5 

154.5−156.5 

156.5−158.5 

158.5−160.5 

2 

5 

8 

15 

9 

6 

4 

1 

Total  50 
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Class boundaries and class width: 

After making a frequency distribution continuous, i.e., in a smoothened frequency 

distribution, the end numbers of a class interval are called class boundaries; the smaller 

number is known as lower class boundary and the larger number is known as upper class 

boundary. The class boundaries of the 1st class: 144.5−146.5, are the numbers 144.5 and 

146.5.  

The difference between the upper and lower class boundaries is known as the width of the 

class. Here the width of the class: 145−146 or 144.5−146.5, is 146.5−144.5= 2cm and is the 

same for all classes. 

General Rules for Construction of Frequency Distribution: 

First, find the smallest and largest observations in the raw data supplied and find the range, 

i.e., the difference between the largest and the smallest observations.  

Secondly, divide the range into a convenient number of class intervals having equal sizes. 

Sometimes it may be necessary to consider a slightly higher value than the exact range, so 

as to get a convenient number of class intervals of equal size. The number of class intervals 

taken should not be less than six or eight and greater than 15.  

Another point to be borne in mind is that the midpoints coincide with actually observed 

data. However, whenever class boundaries are considered, it should be seen that no 

observation falls on the class boundaries. Sometimes the data is such that it is not possible 

to have all class intervals of equal size, in such case class intervals of unequal size, 

especially the class intervals at each end, may be conveniently taken.  

Thirdly, find the numbers of observations falling in each class interval (or between 

corresponding class boundaries). This is best done by using tally marks. 

Relative frequency and frequency density 

Relative frequency of a class of a frequency distribution with n values is defined as  

𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑙𝑎𝑠𝑠

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑣𝑎𝑙𝑢𝑒𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛
 

=
𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑙𝑎𝑠𝑠

𝑛
 

Frequency density of a class of a frequency distribution is defined as 

𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑙𝑎𝑠𝑠

𝑤𝑖𝑑𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑙𝑎𝑠𝑠
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General Frequency Distribution or Grouped data, with equal class width 

Class boundaries  
 

Class Marks  Frequency  Relative 
Frequency  

Frequency 
Density  

(𝑥1 −
𝑐

2
) − (𝑥1 +

𝑐

2
) 𝑥1 𝑓1 𝑓1/𝑛 𝑓1/𝑐 

 
 
 

(𝑥1 +
𝑐

2
) − (𝑥1 +

3𝑐

2
) 

𝑥1 + 𝑐 𝑓2 𝑓2/𝑛 𝑓2/𝑐 

⋮ 
⋮ 

⋮ 
⋮ 

   

(𝑥1 +
𝑖 − 1̅̅ ̅̅ ̅̅ 𝑐

2
) − (𝑥1 +

𝑖 + 1̅̅ ̅̅ ̅̅ 𝑐

2
) (𝑥1 +

𝑖

2
𝑐) 

𝑓𝑖  𝑓𝑖/𝑛 𝑓𝑖/𝑐 
 

⋮ 
⋮ 

⋮ 
⋮ 

   

(𝑥1 +
𝐾 − 1̅̅ ̅̅ ̅̅ ̅̅ 𝑐

2
) − (𝑥1 +

𝐾 + 1̅̅ ̅̅ ̅̅ ̅̅ 𝑐

2
) (𝑥1 +

𝐾

2
𝑐) 

𝑓𝐾  𝑓𝐾/𝑛 𝑓𝐾/𝑐 
 

Total  
 

 n 1  

 

Frequency Distribution of Grouped data with unequal class width 

Class 
boundaries  

Class marks  Frequency  Relative 
Frequency  

Frequency 
Density 

𝑐0 −−𝑐1 
 

𝑐0 + 𝑐1
2

 
𝑓1 𝑓1/𝑛 𝑓1/(𝑐1 − 𝑐0) 

 
𝑐1 −−𝑐2 

 

𝑐1 + 𝑐2
2

 
𝑓2 𝑓2/𝑛 𝑓2/(𝑐2 − 𝑐1) 

 
𝑐2 −−𝑐3 

 

𝑐2 + 𝑐3
2

 
𝑓3 𝑓3/𝑛 𝑓3/(𝑐3 − 𝑐2)  

 
⋮ 
⋮ 

𝑐𝑖 −−𝑐𝑖+1 
 

⋮ 
⋮ 

⋮ 
⋮ 

𝑐𝑖 + 𝑐𝑖+1
2

 

⋮ 
⋮ 

⋮ 
⋮ 
𝑓𝑖  

 
⋮ 
⋮ 

⋮ 
⋮ 

𝑓𝑖/𝑛 

⋮ 
⋮ 

𝑓𝑖/(𝑐𝑖+1 − 𝑐𝑖) 
 
 

𝑐𝐾−1 −−𝑐𝐾 
 

𝑐𝐾−1 + 𝑐𝐾
2

 

 

𝑓𝐾  𝑓𝐾/𝑛 𝑓𝐾/(𝑐𝐾 − 𝑐𝐾−1) 
 

Total  
 

 n 1  
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Graphical representation of a Frequency Distribution: 

It is convenient to represent the frequency distribution by means of a diagram which 

conveys the salient features of the data at a glance. It facilitates the comparison of two 

frequency distributions. 

The following types of graphs are used in representing frequency distributions: 

Frequency – Polygon:  

For an ungrouped frequency distribution, measuring variate−value along x−axis and 

frequency along y−axis, and plotting points with abscissa as the variate values and the 

ordinates as the corresponding frequencies; joining the plotted points by straight line, one 

to the next, the diagram so obtained is called a frequency Polygon. 

For a grouped frequency distribution, we erect at the abscissa corresponding to the centre 

of each class−interval an ordinate equal to the frequency per unit interval in that interval. 

The ends of these ordinate are joint by straight line, one to the next. 

Table 1: Frequency distribution showing the number of boys on the registers of 

primary schools in a State 

Age (in years) No. of boys (in 
thousands) 

Frequency per unit interval (Frequency density) 

2−5 150 150/(5 − 2) = 50 
5−9 2066 2066/(9 − 5) = 518.5 
9−12 1497 1497/(12 − 9) = 499 
12−13 477 477 
13−14 496 496 
14−15 143 143 
15−16 162 162 
 

Histogram:  

For a given grouped frequency distribution, we first mark off along the x−axis all the 

class−interval on a suitable scale. With the class−intervals a bases we draw rectangles with 

areas proportional to the frequencies of the class intervals. For equal class intervals, the 

heights of the rectangles will be proportional to the frequencies, while for unequal class 

intervals, the heights will be equal (or proportional) to the frequency densities of the 

classes.  

Homework: Draw Frequency Polygon & Histogram from the Data given in Table 1. 
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FREQUENCY CURVES: 

If the class intervals be made smaller, and at the same time the number of observations 

increased so that the class frequencies may remain sizeable (or finite), the frequency 

polygon and the histogram will approach more and more closely to a smooth curve. Such 

an ideal limit to the polygon or the histogram is called a frequency curve. The frequency 

curve can be obtained by drawing a smooth free hand curve through the vertices of the 

frequency polygon, or through the midpoints of the top of the rectangles of the histogram. 

In the frequency curve the area between the ordinates whatever is proportional to the 

number of observations falling between the corresponding values of the variable. Thus, the 

number of observations falling between the values of the variable 𝑥1 and 𝑥2 in the above 

figure will be proportional to the area of the shaded strip. 

SOME COMMON TYPES OF FREQUENCY CURVE: 

(1) The symmetrical or Bell Shaped 

In this type the class−frequencies decrease to zero symmetrically on either side of a central 

maximum. (Graph 1) 

(2) The moderately asymmetrical (skew) 

In this case the class frequencies decrease with markedly greater rapidity on one side of 

the maximum than on the other. 

Asymmetrical curves are also said to be “skew”. If the longer tail of a curve lies to the right, 

the curve is called (positively skewed) skewed to the right or (negatively skewed) skewed 

to the left if it lies to the left. (Graph 2 & 3) 
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(3) The extremely asymmetrical or J−shaped 

In this type the class−frequencies run up to a maximum at one end of the range. 

Consider the frequency distribution of deaths from scarlet fever for 5 years intervals, the 

maximum number of deaths occur at the beginning of life i.e., in the age group 0−5, the 

distribution is J−shaped.  

(4) The U−Shaped 

This type exhibits a maximum frequency at the ends of the range and a minimum towards 

the centre. 

CUMULATIVE FREQUENCY AND CUMULATIVE FREQUENCY CURVE 

The number of observations which are less than or equal to a specified value x is called the 

cumulative frequency of x of “less than” type. The number of observations which are 

greater than or equal to a specified value x is called the cumulative frequency of x of 

“greater than” type.  

Discrete variate: 

Let a discrete variate x takes the value 𝑥𝑖  with frequency 𝑓(𝑥𝑖), 𝑖 = 1, 2, 3, …. 

 Then 𝐹(𝑥) = ∑ 𝑓(𝑥𝑖)𝑥𝑖≤𝑥
, the total frequency of less than or equal to x, is known as 

cumulative frequency of x of less than type.  

Clearly,  

𝐹(𝑥) =

{
 
 

 
 

0             𝑖𝑓 𝑥 < 𝑥1
𝑓1                    𝑖𝑓 𝑥1 ≤ 𝑥 < 𝑥2
𝑓1 + 𝑓2            𝑖𝑓 𝑥2 ≤ 𝑥 < 𝑥3
𝑓1 + 𝑓2 + 𝑓3     𝑖𝑓 𝑥3 ≤ 𝑥 < 𝑥4

⋮
⋮

 

F(x) is a discontinuous function at each 𝑥𝑖, 𝑖 = 1, 2, 3, …. The function F(x) is called the Step 

function. The graph or curve of F(x) is known as step diagram.  

Continuous variate: (Grouped frequency distribution) 

Consider the number of all observations which are less than or equal the upper class 

boundary of a given class interval: this number is the sum of the frequencies up to and 

including that class to which the upper boundary corresponds. This sum is known as the 

cumulative frequency up to and including that class. 
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Table: Cumulative frequency (less than) table of heights of 50 students: 

Class interval  Frequency                                    Cumulative frequency 
Less than                                                  greater than  

145−146 
147−148 
149−150 
151−152 
153−154 
155−156 
157−158 
159−160 

2 
5 
8 
15 
9 
6 
4 
1 

2 
7 
15 
30 
39 
45 
49 
50 

50 
48 
43 
35 
20 
11 
5 
1 

Total     
  

The cumulative frequency distribution is represented by joining the points obtained by 

plotting the cumulative frequencies along the vertical axis and the corresponding upper 

class boundaries along the x−axis. The corresponding polygon obtained by joining the 

points by straight lines, is known as cumulative frequency polygon or ogive (less than 

type).  

Similarly we can construct another cumulative frequency distribution (more than type) by 

considering the sum of frequencies greater than the lower class boundaries of the classless. 

The graph obtained by joining the points obtained by plotting the cumulative frequencies 

(more than) along the vertical axis and the corresponding lower class boundaries along the 

x−axis is known as cumulative frequency polygon or ogive (“greater than” type).  
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4  Importance of networking 

4.1 Introduction 

 Information and communication are two of the most important strategic issues for the 
success of every enterprise. 
While today nearly every organization uses a number of computers and communication tools 
(like telephone or fax), they are often still isolated. While managers today are able to use 
applications like wordprocessors or spreadsheets, not very many of them use computer-based 
tools to communicate with other departments or information retrieval programs.  
To overcome these obstacles in an effective usage of information technology, computer 
networks are necessary. They are a new kind of organization of computer systems produced 
by the need to merge computers and communications. Computer networks can manage to put 
down the barriers between information held on several systems. Only with the help of 
computer networks can a borderless communication and information environment be built.  

4.2 Importance of Networking  

Computer networks allow the user to access remote programs and remote databases either of 
the same organization or from other enterprises or public sources. Computer networks 
provide communication possibilities faster than other facilities. Because of these optimal 
information and communication possibilities, computer networks may increase the 
organizational learning rate 

there are other reasons why any organization should  have a computer network  

• cost reduction by sharing hardware and software resources  
• high reliability by having multiple sources of supply  
• cost reduction by downsizing to microcomputer-based networks instead of using 

mainframes  
• greater flexibility because of possibility to connect devices from various vendors  

A network is two or more computers connected together to share information and files 
between them. Businesses aren't the only ones that can benefit from creating a network. 
Home users can enjoy sharing music, movies and printers from any computer.  
 
File Sharing :  Computers connected to a network can share files and documents with each 
other. Personal computers connected to a business network can choose which files and 
folders are available to share on the network. 

Printers  :   Computers can print pages to another computer with a printer on the network. 
Additionally, printers can be connected using a print server, which allows direct printing 
from all computers. 

4.3 Computer Network 

4.3.1 Types of Networks 
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A)Local Area Networks 

Local area networks (LANs) are used to connect networking devices that are in a very close 
geographic area, such as a floor of a building, a building itself, or a campus environment. 

B)Wide Area Networks 

C)Wide area networks (WANs) are used to connect LANs together. Typically, WANs are 
used when the LANs that must be connected are separated by a large distance. 

D)Metropolitan Area Networks 

A metropolitan area network (MAN) is a hybrid between a LAN and a WAN. 

. 
A computer network is an interconnection of various computer systems located at different 
places.  
In computer network two or more computers are linked together with a medium and data  
communication devices for the purpose of communicating data and sharing resources. The 
computer that provides resources to other computers on a network is known as server In the 
network the individual computers, which access shared network resources, are known as 
workstations or nodes. 
 
Computer Networks may be classified on the basis of geographical area in two broad 
categories.  
1. Local Area Network (LAN)  
2. Wide Area Network (WAN) 
 
I. Local Area Network: 
Networks used to interconnect computers in a single room, rooms within a building or 
buildings on one site are called Local Area Network (LAN).  
LAN links computers, i.e., software and hardware, in the same area for the purpose of sharing  
information. Usually LAN links computers within a limited geographical area because they 
must be connected by a cable, which is quite expensive. 
  
Major Characteristics of LAN are as follows: 
 
1    Every computer has the potential to communicate with any other computers of the 
network  
2    High degree of interconnection between computers  
3    Easy physical connection of computers in a network  
4    Inexpensive medium of data transmission  
 
5    High data transmission rate  
 
Advantages of LAN are as follows: 
 
•   The reliability of network is high because the failure of one computer in the network does 
not  
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     effect the functioning for other computers.  
 
•   Addition of new computer to network is easy.  
 
•   High rate of data transmission is possible.  
 
•   Peripheral devices like magnetic disk and printer can be shared by other computers.  
 
Disadvantages of LAN is  

 

•   If the communication line fails, the entire network system breaks down.  
 
Use of LAN  :   Followings are the major areas where LAN is normally used  
 

•     File transfers and Access  
• Word and text processing  
• Electronic message handling  
• Remote database access  
• Personal computing  
• Digital voice transmission and storage  

 
 
4.4  Network Components 

1)Hub 
 
A hub works in the physical layer of the OSI model. It is basically a non-intelligent device, 
and has no decision making capability. What a Hub basically does is take the input data from 
one of the ports and broadcast the information to all the other ports connected to the network. 
 

  
Port network 

 
To demonstrate its working, consider a 4 port network as shown in Fig 1. There are 4 
computers connected to the 4 ports. Suppose, if Computer A wants to send some data to 
Computer B using a Hub, then, Computer A broadcasts the data on the network, and 
Computer B, being connected to the network, has access to the data. But, in this case all the 
other  ports connected to the network has access to the data that is being transmitted by 
Computer A. This happens because, the Hub works in the Physical Layer and hence it does 
not know about the MAC addresses of the ports connected to the network. So, there is a lack 
of security in the Hub. 
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USB Hub 

 
The picture shows a USB Hub, wherein the data is fed into the input port and is broadcasted 
to all the other 4 ports. The Network Hubs are outdated and are out of the market. 
 

2)Switch 
 
A switch is an intelligent device that works in the data link layer. The term intelligent refers 
to the decision making capacity of the Switch. Since it works in the Data link layer, it has 
knowledge of the MAC addresses of the ports in the network. 

  
Switch 

 
Hence, in the Fig 1, if data has to be sent from Computer A to Computer B, then, the data is 
transferred to the Computer B only, and not to any other computers connected on the 
network. Hence, it establishes a link between the sender and the receiver based on the MAC 
addresses. This also means that when data is being sent from A to B, Computer C can 
establish a link with Computer D and communication can take place between them. So, 
simultaneous data transfer is possible in a switch. Also, Hub divides bandwidth, but a Switch 
does not. 
 
It is also to be noted that a switch is a secure device, because it sends information only to the 
desired destinations, and also certain security features such as firewalls can be implemented 
in the Switches. 
 
3)Bridge 
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A bridge is also a device which works in the Data Link Layer, but is more primitive when 
compared to a switch. Initial bridges were used to connect only 2 LAN’s, but the most recent 
ones perform similar operation as the switches. It also works on the principle of transfer of 
information using the MAC addresses of the ports. 

  
 Bridge 

 
It can be noted is that the normal ADSL modem can be connected via bridging also. The only 
difference is that, when bridging is used, each time the device has to be connected to the 
internet, it has to dial to the internet and establish a connection. Also, a bridge alone cannot 
be used to connect to the internet, because, the bridge works in the Data Link Layer, and has 
no knowledge of the IP Addresses, which are used in the Internet. 
 
 
4)Router 
 
Any computer can be connected to the internet via MODEM, which performs the 
MODulation and the DEModulation operations. But, when there are more than one computer 
at home or in an organization, and you have a single internet connection, you need a Router. 
Router is a device which is used when multiple devices need to connect to the Internet using 
the same IP. 
 
Any Internet Service Provider (ISP) provides a single IP, and especially for personal use, the 
IP address is assigned dynamically. This is done because, suppose, an ISP has 1000 IP 
addresses, it does not mean that it has 1000 customers. An ISP assumes that not all devices 
will be connected to the internet at the same time. Hence, when a user wants to access the 
internet, any IP address from the pool of IP addresses from the ISP will be assigned to 
connect the user to the internet. 

  
 Router 
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Hence, the router does the job of connecting multiple devices in a LAN to the internet using 
the same IP address. Since the router works in the Network Layer, it does forwarding on the 
basis of IP addresses. 

Functionality:  

When a router receives the data, it determines the destination address by reading the header 
of the packet. Once the address is determined, it searches in its routing table to get know 
how to reach the destination and then forwards the packet to the higher hop on the route. The 
hop could be the final destination or another router. 

Routing tables play a very pivotal role in letting the router makes a decision. Thus a routing 
table is ought to be updated and complete. The two ways through which a router can receive 
information are: 

• Static Routing: In static routing, the routing information is fed into the routing tables 
manually. It does not only become a time-taking task but gets prone to errors as well. 
The manual updating is also required in case of statically configured routers when 
change in the topology of the network or in the layout takes place. Thus static routing 
is feasible for tinniest environments with minimum of one or two routers.  

• Dynamic Routing: For larger environment dynamic routing proves to be the practical 
solution. The process involves use of peculiar routing protocols to hold 
communication. The purpose of these protocols is to enable the other routers to 
transfer information about to other routers, so that the other routers can build their 
own routing tables. 

 
 
5)Gateway 
 
The Gateway devices work in the Transport layer and above, where the different network 
technologies are implemented. A gateway is necessary when there are different technologies 
implemented by the different LAN’s which are to be connected together. 

 
Gateway function 

 
The Fig shows the working of a gateway. Consider 2 networks, say in New York, and a 
network in London. If data has to be sent from one place to another, we need to ensure that 
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the network technologies that are being used by both the networks are the same. If not, we 
need to use a Gateway. 
 
In the more common example, we use a telephone network and internet networks, which 
works on different technologies. The telephone network follows the ISDN, and the Internet 
follows the IP. Here, 2 different technologies are being used. In this case, the router fails to 
work, since the router cannot understand the functionalities of both the networks. Hence, we 
require a Gateway, which acts as a translator in communicating between the 2 networks. 
 
 

6)Modems 

Modem is a device which converts the computer-generated digital signals of a computer into 
analog signals to enable their travelling via phone lines. The ‘modulator-demodulator’ or 
modem can be used as a dial up for LAN or to connect to an ISP. Modems can be both 
external, as in the device which connects to the USB or the serial port of a computer, or 
proprietary devices for handheld gadgets and other devices, as well as internal; in the form of 
add-in expansion cards for computers and PCMCIA cards for laptops. 

 

Configuration of a modem differs for both the external and internal modem. For internal 
modems, IRQ – Interrupt request is used to configure the modem along with I/O, which is a 
memory address. Typically before the installation of built-in modem, integrated serial 
interfaces are disabled, simultaneously assigning them the COM2 resources. 

For external connection of a modem, the modem assigns and uses the resources itself. This is 
especially useful for the USB port and laptop users as the non-complex and simpler nature of 
the process renders it far much more beneficial for daily usage. 

Upon installation, the second step to ensure the proper working of a modem is the installation 
of drivers. The modem working speed and processing is dependent on two factors: 

• Speed of UART – Universal Asynchronous Receiver or Transmitter chip (installed in 
the computer to which the modem connection is made) 

• Speed of the modem itself 
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UNIT

3
DATA PROCESSING

L E A R N I N G  O B J E C T I V E S

After studying this unit, you should be able to understand:

Various modes of data processing.

Basic functions carried out in data processing.

Data hierarchy and data structure.

Application portfolio of business organization.

Computerized financial accounting system, inventory control system payroll system and
invoicing system.

U N I T  S T R U C T U R E
3.1 Introduction
3.2 Modes of Data Processing
3.3 Basic of Data Processing
3.4 Data Hierarchy
3.5 Data Structure
3.6 Application Portfolio Development
3.7 Management of Data Processing Systems in Business Organizations
3.8 Computerised Financial Accounting System (FAS)
3.9 Computerised Inventory Control System
3.10 Computerised Payroll System
3.11 Computerised Invoicing System
3.12 Summary
3.13 Keywords
3.14 Review Questions
3.15 Further Readings

3.1 INTRODUCTION

The computer processes the data to give information. Processing of data is done by the CPU in
various ways. In this unit we will discuss various types of data processing techniques, their
functions, data hierarchy and structure, At last some computerized system models are discussed
for your ready reference.

3.2 MODES OF DATA PROCESSING

Organizations generally follow the following types of data processing systems with the aim of
optimizing efficiency. The systems are:

Batch Processing

Also referred as serial or off-line or sequential processing.

This type of processing requires the data to be initially grouped (as a batch) before it is processed
serially, and the results obtained periodically.
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The batch might be a group of sales orders or purchase orders, etc., collected off-line.

The batch is processed at definite period of time in stipulated frequency, and each transaction in
batch is processed in serial order.

The method of batch processing reduces the idle time of a computer system because transition
from one job to another does not require operator intervention.

It is the most appropriate method of processing for many types of applications, such as payroll or
preparation of customer statements, where it is not necessary to update information (records) on
daily basis.

Batch processing suffers from several disadvantages which are as follows:

l Reduces timeliness in some cases.

l It makes each job wait in line at each step and often increases its turnaround time.

l It is difficult to provide the desired priority scheduling.

On-line Processing

On-line processing is that type of processing where the result of data processing transaction is
available immediately.

It permits transaction data to be fed under CPU control directly into secondary on-line storage
devices from the point of origin without sorting it first.

It also permits users to enter into a conversation with the computer to send and receive messages,
within a fraction of a second after the enquiry message has been transmitted.

This conversation permits the user to process transactions one after the another with greater
assurance that the actions taken by the computer are correct. This type of processing also
provides a satisfaction to the users that they are able to command the machine. However, this
type of processing can not be used in all circumstances as otherwise the processing time will
increase. Examples of online applications include:

Banking, stock exchanges, stock control, work progress control in plants, inventory status, etc.

Real Time Processing

Real time system is defined as a data processing system in which the time interval required to
process and respond to inputs is so small that the response itself is useful for controlling the
physical activity of a process. Real time processing provides immediate (not periodic, as in batch
processing) transaction input capability from all input originating stations.

The essential requirements of a real time processing system include:

l direct connection (on-line) between input/output devices and the central processor, and

l fairly fast response time, allowing two-way communication.

The characteristic of real time data processing that truly distinguishes it from the more common
batch and on-line processing systems is the immediacy of its response on receipt of a message.

Thus, all on-line systems are not necessarily real time data processing systems. The application
areas of real time systems are:

l Enquiries about customer's account status can be answered in seconds.

l Credit appraisal can be carried out immediately.

l Sales analysis master file can be updated on-line. This file provides a ready information to
the sales manager regarding sales trends, etc.

Real time system also finds extensive application in airlines booking, banking system, air and
ground traffic control, automatic radar connected defence and space programs.
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Distributed processing, broadly speaking, involves a computer system linked by a communication
network where processing is performed by separate computers.

Often, each computer in the system is chosen to handle a specific workload with the network
supporting the system as a whole. When distributed processing is used, it requires that databases
be located at different sites for efficient functioning.

The database is broken up into logical cooperating parts and situated at a different location. User
can access data from any location, easily accessing the local as well as the remote databases.

Distributed Database Systems (DDBS) forms the backbone of distributed computing.

This form is most convenient for organizations with many branch offices located over great
distances. Each branch stores data elements relating to its daily operations at its own site. A
major part of processing can be taken care of at the local level.

A typical application is in banks where all the branches have intelligent terminals linked to a big
computer at the head office. Data from the branches is sent to the master where it is processed.

Student Activity 1

1. What is the aim of any processing system?

2. Define Batch processing system.

3. What are the disadvantages of batch processing system.

4. Define on-line processing.

5. What are the essential requirements of a real time processing system?

6. Describe distributed data processing.

3.3 BASIC FUNCTIONS OF DATA PROCESSING

Data Processing is the restructuring, manipulation or recording of data by people or machine, to
increase their usefulness and value for some particular purpose.

Following are the basic functions carried out in any data processing:

Origination

The first function involved in the processing of data is the origination of the data to be processed.

Specifically, the nature, type and origin of the source documents must be determined, such as
sales orders, purchase orders, etc.

Data Capture

Data must be recorded or captured in some form or the other before they can be processed. What
data are important and should be collected for input and processing depends upon the organization
and the system.

Data maybe captured in paper forms using source documents and in paperless forms through:

l Keyboards

l Automated teller machines

l Other direct input devices that accept input data in machine readable form
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Sorting

Normally, it is easier to work with data if they are arranged in a logical sequence. e.g., First to last
time sequence.

Biggest to smallest.

Oldest to newest, etc.

Arranging classified data in such a sequence is called "sorting".

Merging

This function allows multiple files to be put together in a sequence, provided the files are already
in sorted order.

e.g.: A file of a new customer could be merged into an existing customer master file that is stored
on a magnetic disk in customer number sequence.

Calculating

The arithmetic manipulation of data to create meaningful results is known as calculating, and is a
common data processing task.

This process is usually the most significant part of the manipulation operation because the
results are generally provided as part of the output.

Summarizing

Reducing masses of data to a more concise and usable form is called summarizing. Generally, the
data is summarized into the form desired for output.

e.g.:   Pie charts
Bar charts

Other graphs

These are the few of the many of computer generated graphics that are used to view data at a
glance.

Managing Output Results

Once data have been captured and manipulated, one or more of the following operations maybe
needed:

Output

After the various operations on the data have been completed, the delivery or communication of
the information or results must be carried out by:
(a) Reporting, which is the format presentation and distribution of processed data.
(b) Issuance of documents, such as cheques, invoices, and reports.
(c) Retrieval, which is the fetching of a specific item or items of stored information at the

request of a user.
(d) Analysis, which encompasses all of the ways in which the receivers utilize output, i.e., use

the information provided by the system.
(e) Communicating and reproducing (transmission).

Transferring data from one location or operation to another, for use or further processing, is data
transmission, a process that continues until information in a usable form reaches the final user.
Sometimes, of course, it is necessary to copy or duplicate output documents.

Storage

Finally, the results of the processing of data must be retained for future use of reference. This
function is called storage.
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Listed below are the components of the data hierarchy in the ascending order of complexity:

This is called a data hierarchy because databases are composed of files, files are composed of
records, and so on.

Bit

The term bit is short for binary digit. It can assume either of the two states, representing numeric
value 0 or 1.

Byte

In a computer system, basic unit of information is called a byte. A byte of information is generally
stored by using 8 bits in a specified combination.

Field or Item

A field or item of data is one or more bytes that contain data about attributes of an entity.

Record

A record is a collection of fields relating to a specific entity.

File

A file is a collection of related records. The concept of a computer file is very similar to the manual
file in a filing cabinet.

Database

A database consists of all the files of an organization, structured and integrated to facilitate
updation. of files and retrieval of information from them.

Simple Bit
Byte
Field or item
Recod
File

Most Complex Database
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Data maybe organized in various ways; the logical or mathematical model of a particular situation
using data is called a data structure.

A data structure is a class of data that can be characterized by its organization and the operations
that are defined on it.

Data structures are also called abstract data types.

Student Activity 2

1. What are the basic functions of data processing?

2. What is  the difference between data capturing and data merging?

3. What are various ways to summarize data.

4. Describe data hierarchy.

5. What is a data structure?

3.6 APPLICATION PORTFOLIO DEVELOPMENT

An application portfolio of a business organization is a compilation of information about the
organization's investments in its IT-based application infrastructure. The information is organised
to show how these investments support the organization's mission and programs and to
demonstrate the relationships among current and planned investments. The portfolio enhances
the ability of key decision-makers to assess the probable impact of investments on the organization's
programs and infrastructure, as well as on the overall IT infrastructure. These decision-makers
include organization executives, managers etc.

Portfolio-based application management is intended to guide the stewardship of vital assets of
the organization. It is central to plans of the organization to improve the overall performance. The
portfolio approach recognizes the maturing capabilities of the organization. It also recognizes the
continuous advance of technology and the need for the organization to see new initiatives in the
context of their total operations, including their IT application investments. The portfolio provides
a process for co-ordinating new projects in the context of a business plan and with consideration
of the larger IT application portfolio.

The approach has its origin to 1996 Washington State Strategic Plan and includes the foundational
policies, procedures, and processes necessary to make informed decisions about IT alternatives
and achieve a very high rate of project success.

The application portfolio:

l Discloses links among organization strategies and business plans and investments in
applications;

l Facilitates analysis of the risks associated with investments made in applications and helps
ensure that appropriate risk mitigation strategies are adopted;

l Provides a baseline for organization-level performance reporting; and

l Helps ensure that the organization IT infrastructure as a whole is effectively integrated.

Characteristic of Portfolio-based IT Management

Portfolio-based IT application management refines the oversight process used to shepherd a
number of complex projects through the development process. Those experiences, coupled with
extensive consultations with key stakeholders, made clear the need redress shortcomings of the
existing process.

The portfolio concept is grounded in the management principle that any significant investment
requires careful monitoring to maximize its value and insulate it from threats to its integrity. This
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commercial paper, and equity investments all of which are commonly managed in portfolios.
These portfolios allow decision-makers to view the range of investments as a whole but also
consider discrete investments in context.

The need for an application portfolio is less well understood with respect to investments but no
less important. Organization investments on applications involve significant taxpayer funds; are
often mission-critical; and are increasingly interrelated in a digital, networked environment.
Investments in applications can be leveraged with great effect if the portfolio is sufficiently
flexible to adapt to changing business and service needs. Their value, on the other hand, can be
undermined by rigid design, unsubstantiated claims about capabilities or performance, and neglect.

Portfolio-based application management is a coordinated approach to the stewardship of the full
range of technology investments. It ensures that new initiatives are seen both in the context of
the organization wide infrastructure and the respective department-specific application portfolios.

It establishes a framework within which:

l Comprehensive information about the context of an organization's overall operations is
readily available for decision-making.

l The development and deployment of application is driven by the clearly defined business
needs of an organization in serving citizens and fulfilling its legislative mandate.

l Department heads bring executive focus to application investments and will have new
management tools for meeting statutory responsibilities for the stewardship of these
investments in their respective departments.

l A formal, objective process exists to evaluate whether a project should be initiated and by
which to determine the most appropriate form of oversight based on a comprehensive risk
analysis.

l Large projects are broken into smaller, more easily managed projects with each phase
adding value on its own without committing funding authorities to subsequent phases.

Portfolio-based IT management organizes information about all IT resources into the perspective
of an investment portfolio. The portfolio is responsive to the needs of a variety of decision-
makers, including agency executives, agency technical managers, agency program managers and
the like. Information is structured to facilitate recognition of trends, analysis of problems and
opportunities, and the evaluation of alternatives within the context of an organization's overall
investment.

Included in the application portfolio is information about an organization's:

l Mission, strategies, programs, and business processes
l Installed hardware, software, and networks and physical facilities
l Technical management and staff capabilities
l Applications that support organization programs and business processes
l Partnerships or interfaces with other organizations
l Current and planned projects
l Cost and benefits of current and planned investments
l Problems and opportunities involving the applications.

3.7 MANAGEMENT OF DATA PROCESSING SYSTEMS
IN BUSINESS ORGANIZATIONS

In a typical business organization the data processing system maybe fairly complex. Managing
the system is the key factor that determines the success of the organization as a whole. The
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6
PROGRAM AND DEVELOPMENT

L E A R N I N G  O B J E C T I V E S

After studying this unit, you should be able to understand:

How to define a program.

Various steps in program development.

Characteristics of a good program.

Flow charts and rules for drawing flow charts.

Input-process-output analysis.

U N I T  S T R U C T U R E

6.1 Introduction
6.2 Program Definition
6.3 Steps in Program Development
6.4 Characteristics of a Good Program
6.5 Data Handling and Declaration
6.6 Introduction to Flow Charts
6.7 Input Process Output Analysis
6.8 Summary
6.9 Keywords
6.10 Review Questions
6.11 Further Readings

6.1 INTRODUCTION

A program is a series of instructions that perform a particular task and is recorded in some form on
a computer disk. Simply, program is an abstract collection of instructions for computers to perform
specific tasks. It is variously known as a program or software program.

6.2 PROGRAM DEFINITION

In order to solve a computation problem, its solution must be specified in terms of a sequence of
computational steps, each of which maybe effectively performed by a human agent or by a digital
computer.

Systematic notations for the specification of such sequences of computation steps are referred to
as programming languages.

A sequence of statements (instructions) in order to carry out a defined task is referred to as
program.

The task of developing programs for the solution of computation problems is referred to as
programming.

A person engaged in the activity of programming is referred to as programmer.
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The following basic steps are involved in writing computer programs:

1. Problem identification

2. Task analysis and data analysis

3. Output identification

4. Designing the solution

5. Data validation

6. Implementation and debugging

7. Final documentation and maintenance

Ideally, these steps are generally performed in sequence. But in practice, the development goes
through a spiral process.

6.4 CHARACTERISTICS OF A GOOD PROGRAM
A "good" program has the characteristics mentioned below:

Accuracy : The program must do what it is supposed to do, and meet the criteria laid
down in its specification.

Reliability : The program must ALWAYS do what it is supposed to do, and never
crash.

Efficiency : The program must use the available store space and resources in such a
way that the system's speed is not wasted.

Robustness : The program should cope with invalid data without stopping with no
indication as to the cause and without creating errors.

Usability : The program must be easy to use and well documented.

Maintainability : The program must be easy to amend, having good structuring and
documentation.

Readability : The code in the program must be well laid out and explained with
comments.

6.5 DATA HANDLING AND DECLARATION
The main function of a computer program is data processing. A program:

Accepts data from outside the computer as its input.

Carries out a set of processes on the data.

Stores the data for future use.

Presents the results of this processing as its output.

e.g.: Details of an order from a client maybe input and invoice maybe output in a case.

In context of a computer program, data is a sequence of 0's and 1's, in coded form.

Almost all program languages expect the program to start by declaring any data item used by it.
This means listing the name given to each item of data, and stating what kind of data it is?

Special translating program turns these instructions in form which gives the correct interpretation
to each label. This will ensure the program treats a number as a number and not as a character.

Types of Data
Constants

Data which is predetermined before a program is used is known as constants. Values remain
unchanged during the execution of a program.
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Have a fixed range in computer applications.

Types integer / fixed point (e.g., 0, 303, + 155)

real/floating point (e.g., 24.567, -123.5, 0.546)

character / string (e.g., 'MICROSOFT', '10, Lenin Road')

Variables

Data which may change or be assigned different values as the program runs is known as
variables.

Limitations imposed by language on maximum number of characters used to form variable
names.

Variable Types

Each type occupies different storage in RAM and contains values within limits specified for
constants of the same type.

Integer or fixed point

Real or floating point

Character or string

Student Activity 1

1. What is a program?

2. What are the various steps involved in development of a program?

3. What are the characteristics of a good program?

4. What are the various data types involved in a program?

6.6 INTRODUCTION TO FLOW CHARTS
Pictorial description of program logic.

Clarifies step by step logic of the program.

Symbolic representation of each input, output and processing logic.

Establishes a link between the programer and the user.

Helps understanding, error corrections, and changing of programs.

Independent of program coding activity in any language like COBOL, C, or PASCAL.

Part of program documentation.

Flow Chart Symbols

Terminal Box

The beginning, end of a point of interruption in a program, is represented by the terminal box.

Input/Output Box

Any function of an input/output device (marking information available for processing, recording,
processing information, etc.) is represented by input/ output box.

e.g.: END

e.g.: Input A
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A group of program instructions that perform a processing function of the program is represented
by this symbol.

Decision  Box

This box is used to document points in the program where a branch to alternate paths is possible
based upon variable conditions.

Connector

An entry to, or an exit from another part of the program flow chart is represented by this symbol.

Flow Lines

Flow lines connect symbols to show the sequence of logical setups.

←     ↑     ↓     →

Predefined Box

A group of operations not detailed in the particular set of flow charts are represented by the
predefined box.

Rules for Drawing Flow Charts

Rule 1

Program flow charts should use conventional symbols.

Rule 2

The logic of a program flow chart should flow from top to bottom and from left to right.

e.g.: A≥B

(C)

e.g.:
Calculate
Gross Pay
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Good Logic

Bad Logic

Rule 3

Each symbol should have one entry point and one exit point.

Rule 4

Instructions within symbols should be in language.

Rule 5

Clearly label the exits of a decision symbol.
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Flow charts are used for a broad variety of applications in different types of work. These give a
clear graphical/pictorial representation of the various paths that must be followed to perform the
acts to accomplish the goals of the program.

Flow charts are invaluable at the time when modifications must be made to the original program to
perform additional services not planned originally.

Flow charts are language independent. Flow charts are a visual representation, and hence provide
a convenient alternative to the usual narrative description for a program of system.

Flow charts offer a controllable level or detail. They are usable from the most summary systems
level to the most detailed programming level.

Drawbacks of Flow Charts

Flow charts are something new and strange to work with for beginners. When modifications are
made in the original program, corresponding changes must be made in the flow charts of the
program in the documentation.

Flow charts may not reveal significant steps to be followed in actual coding. Flow charts are often
cumbersome to use and costly to produce. Flow charts do not constitute a programming language,
they are person-to-person means of communication, not person-to-computer. Flow charts are
difficult to produce at a summary level.

Logical Constructs used in Flow Charts

The three types of logical constructs are:

Sequential logic

Selective logic

Iterative logic

Sequential Logic

The instructions are executed in order from top to bottom.

Selectional Logic

This employs a number of structures called if structures, each of which is essentially a selection
of one, out of several alternatives. This is equivalent to the code:

IF test

THEN A;

ELSE  B;

end if

Instruction 1

Instruction 2

Instruction 3

Instruction 4

↓

↓

↓

↓
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Iterative Logic

This involves the structures involving loops. Iterative construct is further categorized as: Do
While-End do, Repeat-Until, and For-Next loops.

While test

do process;

end do;

repeat process;

until test;

Flow Chart Examples

Example 1.  Draw a flow chart to print first 100 numbers using Do While-End do logic.
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Example 3.  Draw a flow chart to allow the user to enter a non-blank name and display a welcome
message for the user on the screen.

Example 4.  Flow chart for a program to calculate salary.



MODULE 1  

LECTURE NOTE-1    

  

A BEGINNER’S GUIDE  

INTRODUCTION TO COMPUTERS  

Any programming language is implemented on a computer. Right form its inception, to the 

present day, all computer system (irrespective of their shape & size) perform the following 5 

basic operations. It converts the raw input data into information, which is useful to the users.  

  

 Inputting: It is the process of entering data & instructions to the computer system.  

 Storing: The data & instructions are stored for either initial or additional processing, 

as & when required.  

 Processing: It requires performing arithmetic or logical operation on the saved data 

to convert it into useful information.  

 Outputting: It is the process of producing the output data to the end user.  

 Controlling: The above operations have to be directed in a particular sequence to be 

completed.  

  

Based on these 5 operations, we can sketch the block diagram of a computer.  

 
Fig 1: Block Diagram of a Computer 

  

  

  
  



 Input Unit: We need to first enter the data & instruction in the computer system, 

before any computation begins. This task is accomplished by the input devices. (Eg: 

keyboard, mouse, scanner, digital camera etc). This device is responsible for linking 

the system with the external environment. The data accepted is in a human readable 

form. The input device converts it into a computer readable form.  

  

 Storage Unit: The data & instruction that are entered have to be stored in the 

computer. Similarly, the end results & the intermediate results also have to be stored 

somewhere before being passed to the output unit. The storage unit provides solution 

to all these issues. This storage unit is designed to save the initial data, the 

intermediate result & the final result. This storage unit has 2 units: Primary storage 

& Secondary storage.  

  

Primary Storage: The primary storage, also called as the main memory, holds the 

data when the computer is currently on. As soon as the system is switched off or 

restarted, the information held in primary storage disappears (i.e. it is volatile in 

nature). Moreover, the primary storage normally has a limited storage capacity, 

because it is very expensive as it is made up of semiconductor devices.  

  

Secondary Storage: The secondary storage, also called as the auxiliary storage, 

handles the storage limitation & the volatile nature of the primary memory. It can 

retain information even when the system is off. It is basically used for holding the 

program instructions & data on which the computer is not working on currently, but 

needs to process them later.  

  

 Central Processing Unit:  Together the Control Unit & the Arithmetic Logic Unit 

are called as the Central Processing Unit (CPU). The CPU is the brain of the 

computer. Like in humans, the major decisions are taken by the brain itself & other 

body parts function as directed by the brain. Similarly in a computer system, all the 

major calculations & comparisons are made inside the CPU. The CPU is responsible 

for activating & controlling the operation of other units of the computer system.  

  

Arithmetic Logic Unit: The actual execution of the instructions (arithmetic or logical 

operations) takes place over here. The data & instructions stored in the primary 

storage are transferred as & when required. No processing is done in the primary 

storage. Intermediate results that are generated in ALU are temporarily transferred 

back to the primary storage, until needed later. Hence, data may move from the 

primary storage to ALU & back again to storage, many times, before the processing 

is done.  

Control Unit: This unit controls the operations of all parts of the computer but does 

not carry out any actual data processing.It is responsible for the transfer of data and 

instructions among other units of the computer.It manages and coordinates all the 

units of the system.It also communicates with Input/Output devices for transfer of 

data or results from the storage units.  



 Output Unit: The job of an output unit is just the opposite of an input unit. It accepts 

the results produced by the computer in coded form. It converts these coded results 

to human readable form. Finally, it displays the converted results to the outside 

world with the help of output devices ( Eg :monitors, printers, projectors etc..).  
  

So when we talk about a computer, we actually mean 2 things:  

  

 Hardware- This hardware is responsible for all the physical work of the computer.  

 Software- This software commands the hardware what to do & how to do it.  

  

Together, the hardware & software form the computer system.  

  

This software is further classified as system software & application software.  

System Software- System software are a set of programs, responsible for running the 

computer, controlling various operations of computer systems and management of 

computer resources. They act as an interface between the hardware of the computer 

& the application software. E.g.: Operating System  

  

Application Software- Application software is a set of programs designed to solve a 

particular problem for users. It allows the end user to do something besides simply 

running the hardware. E.g.: Web Browser, Gaming Software, etc. 

 



LECTURE NOTE-2 

INTRODUCTION TO PROGRAMMING  

A language that is acceptable to a computer system is called a computer language or 

programming language and the process of creating a sequence of instructions in such a language 

is called programming or coding. A program is a set of instructions, written to perform a specific 

task by the computer. A set of large program is called software. To develop software, one must 

have knowledge of a programming language.  

Before moving on to any programming language, it is important to know about the various types 

of languages used by the computer. Let us first know what the basic requirements of the 

programmers were & what difficulties they faced while programming in that language.   

COMPUTER LANGUAGES  

Languages are a means of communication. Normally people interact with each other through a 

language. On the same pattern, communication with computers is carried out through a language. 

This language is understood both by the user and the machine. Just as every language like 

English, Hindi has its own grammatical rules; every computer language is also bounded by rules 

known as syntax of that language. The user is bound by that syntax while communicating with the 

computer system.  

  

Computer languages are broadly classified as:  

  

 Low Level Language: The term low level highlights the fact that it is closer to a language 

which the machine understands.  

  

The low level languages are classified as:  

  

o Machine Language: This is the language (in the form of 0’s and 1’s, called binary 

numbers) understood directly by the computer. It is machine dependent. It is 

difficult to learn and even more difficult to write programs.  

  

o Assembly Language: This is the language where the machine codes comprising of 

0’sand 1’s are substituted by symbolic codes (called mnemonics) to improve their 

understanding. It is the first step to improve programming structure. Assembly 

language programming is simpler and less time consuming than machine level 

programming, it is easier to locate and correct errors in assembly language than in 

machine language programs. It is also machine dependent. Programmers must 

have knowledge of the machine on which the program will run.  

  



 High Level Language: Low level language requires extensive knowledge of the hardware 

since it is machine dependent. To overcome this limitation, high level language has been 

evolved which uses normal English, which is easy to understand to solve any problem. 

High level languages are computer independent and programming becomes quite easy and 

simple. Various high level languages are given below:   

  

o BASIC (Beginners All Purpose Symbolic Instruction Code): It is widely used, 

easy to learn general purpose language. Mainly used in microcomputers in earlier 

days.  

o COBOL (Common Business Oriented language): A standardized language used 

for commercial applications.  

o FORTRAN (Formula Translation): Developed for solving mathematical and 

scientific problems. One of the most popular languages among scientific 

community. 

o C: Structured Programming Language used for all purpose such as scientific 

application, commercial application, developing games etc. 

o C++: Popular object oriented programming language, used for general purpose.  

  

PROGRAMMING LANGUAGE TRANSLATORS  

As you know that high level language is machine independent and assembly language 

though it is machine dependent yet mnemonics that are being used to represent 

instructions are not directly understandable by the machine. Hence to make the machine 

understand the instructions provided by both the languages, programming language 

instructors are used. They transform the instruction prepared by programmers into a form 

which can be interpreted & executed by the computer. Flowing are the various tools to 

achieve this purpose:  

  

 Compiler: The software that reads a program written in high level language and translates 

it into an equivalent program in machine language is called as compiler. The program 

written by the programmer in high level language is called source program and the 

program generated by the compiler after translation is called as object program.  

  

 Interpreter: it also executes instructions written in a high level language. Both complier & 

interpreter have the same goal i.e. to convert high level language into binary instructions, 

but their method of execution is different. The complier converts the entire source code 

into machine level program, while the interpreter takes 1 statement, translates it, executes 

it & then again takes the next statement.  

  

 Assembler: The software that reads a program written in assembly language and translates 

it into an equivalent program in machine language is called as assembler.  

  



 Linker: A linker or link editor is a computer program that takes one or more object files 

generated by a compiler and combines them into a single executable file, library file, or 

another object file.  

  

http://en.wikipedia.org/wiki/Computer_program
http://en.wikipedia.org/wiki/Computer_program
http://en.wikipedia.org/wiki/Object_file
http://en.wikipedia.org/wiki/Object_file
http://en.wikipedia.org/wiki/Object_file
http://en.wikipedia.org/wiki/Compiler
http://en.wikipedia.org/wiki/Executable
http://en.wikipedia.org/wiki/Library_(computing)


LECTURE NOTE -3   

INTRODUCTION TO C  

Brief History of C  

 The C programming language is a structure oriented programming language, developed at 

Bell Laboratories in 1972 by Dennis Ritchie.  

 C programming language features were derived from an earlier language called “B”  

(Basic Combined Programming Language – BCPL)  

 C language was invented for implementing UNIX operating system.  

 In 1978, Dennis Ritchie and Brian Kernighan published the first edition “The C  

Programming Language” and is commonly known as K&R C.  

 In 1983, the American National Standards Institute (ANSI) established a committee to 

provide a modern, comprehensive definition of C. The resulting definition, the ANSI 

standard, or “ANSI C”, was completed late 1988.  

 Many of C’s ideas & principles were derived from the earlier language B, thereby naming 

this new language “C”. 

 

  

Taxonomy of C Language  



WHY IS C POPULAR  

 It is reliable, simple and easy to use.  

 C is a small, block-structured programming language.  

 C is a portable language, which means that C programs written on one system can be run 

on other systems with little or no modification.  

 C has one of the largest assortments of operators, such as those used for calculations and 

data comparisons.  

 Although the programmer has more freedom with data storage, the languages do not 

check data type accuracy for the programmer.  

WHY TO STUDY C  

 By the early 1980s, C was already a dominant language in the minicomputer world of 

Unix systems. Since then, it has spread to personal computers (microcomputers) and to 

mainframes.  

 Many software houses use C as the preferred language for producing word processing 

programs, spreadsheets, compilers, and other products.  

 C is an extremely flexible language—particularly if it is to be used to write operating 

systems.  

 Unlike most other languages that have only four or five levels of precedence, C has 15.  

 

CHARECTERESTICS OF A C PROGRAM  

 Middle level language.  

High Level  Middle Level  Low Level  

High level languages 

provide almost everything 

that the programmer might 

need to do as already built 

into the language  

Middle level languages don’t 

provide all the built-in functions 

found in high level languages, 

but provides all building blocks 

that we need to produce the result 

we want  

Low level languages 

provides nothing 

other than access to 

the machines basic 

instruction set  

Examples:  

Java, Python  

C, C++  Assembler  

  

  

 Small size – has only 32 keywords  

 Extensive use of function calls- enables the end user to add their own functions to the C 

library.  

 Supports loose typing – a character can be treated as an integer & vice versa.  

 Structured language  



Structure oriented  Object oriented  Non structure  

In this type of language, large 

programs are divided into small 

programs called functions  

In this type of language, 

programs are divided into 

objects  

There is no specific 

structure for programming 

this language  

Prime focus is on functions and 

procedures that operate on the 

data  

Prime focus is in the data that is 

being operated and not on the 

functions or procedures  

N/A  

Data moves freely around the 

systems from one function to 

another  

Data is hidden and cannot be 

accessed by external functions  

N/A  

Program structure follows “Top 

Down Approach”  

Program structure follows  

“Bottom UP Approach”  

N/A  

Examples:  

C, Pascal, ALGOL and Modula-2  

C++, JAVA and C# (C sharp)   BASIC, COBOL, 

FORTRAN  

  

 Low level (Bit Wise) programming readily available  

 Pointer implementation - extensive use of pointers for memory, array, structures and 

functions.  

 It has high-level constructs.  

 It can handle low-level activities.  

 It produces efficient programs.  

 It can be compiled on a variety of computers.  

USES  

The C programming language is used for developing system applications that forms a major 

portion of operating systems such as Windows, UNIX and Linux. Below are some examples of C 

being used:  

 Database systems  

 Graphics packages  

 Word processors  

 Spreadsheets  

 Operating system development  

 Compilers and Assemblers  

 Network drivers  

 Interpreters 

 

 



STRUCTURE OF A C PROGRAM  

The structure of a C program is a protocol (rules) to the programmer, which he has to follow 

while writing a C program. The general basic structure of C program is shown in the figure 

below.  

  

 

Based on this structure, we can sketch a C program.  

Example:  

  /* This program accepts a number & displays it to the user*/  

#include <stdio.h>  

void main(void) 

{ int number; 

printf( "Please enter a number: " );     

scanf( "%d", &number ); 

printf( "You entered %d", number ); 

return 0;}  

  



Stepwise explanation:   

#include  

 The part of the compiler which actually gets your program from the source file is called 

the preprocessor.  

 #include <stdio.h>  

 #include is a pre-processor directive. It is not really part of our program, but instead it is 

an instruction to the compiler to make it do something. It tells the C compiler to include 

the contents of a file (in this case the system file called stdio.h).   

 The compiler knows it is a system file, and therefore must be looked for in a special place, 

by the fact that the filename is enclosed in <> characters  

<stdio.h>  

 stdio.h is the name of the standard library definition file for all STanDard Input and 

Output functions.   

 Your program will almost certainly want to send information to the screen and read things 

from the keyboard, and stdio.h is the name of the file in which the functions that we want 

to use are defined.  

 The function we want to use is called printf. The actual code of printf will be tied in later 

by the linker.   

 The ".h" portion of the filename is the language extension, which denotes an include file. 

void  

 This literally means that this means nothing. In this case, it is referring to the function 

whose name follows.   

 Void tells to C compiler that a given entity has no meaning, and produces no error.  

main  

 In this particular example, the only function in the program is called main.   

 A C program is typically made up of large number of functions. Each of these is given a 

name by the programmer and they refer to each other as the program runs.   

 C regards the name main as a special case and will run this function first i.e. the program 

execution starts from main.  

(void)  

 This is a pair of brackets enclosing the keyword void.   

 It tells the compiler that the function main has no parameters.  

 A parameter to a function gives the function something to work on.   



{ (Brace)  

 This is a brace (or curly bracket). As the name implies, braces come in packs of two - for 

every open brace there must be a matching close one.   

 Braces allow us to group pieces of program together, often called a block.   

 A block can contain the declaration of variable used within it, followed by a sequence of 

program statements.  

 In this case the braces enclose the working parts of the function main.  

; (semicolon)  

 The semicolon marks the end of the list of variable names, and also the end of that 

declaration statement.   

 All statements in C programs are separated by ";" (semicolon) characters.   

 The ";" character is actually very important. It tells the compiler where a given statement 

ends.  

 If the compiler does not find one of these characters where it expects to see one, then it 

will produce an error.  

scanf  

 In other programming languages, the printing and reading functions are a part of the 

language.  

 In C this is not the case; instead they are defined as standard functions which are part of 

the language specification, but are not a part of the language itself.   

 The standard input/output library contains a number of functions for formatted data 

transfer; the two we are going to use are scanf (scan formatted) and printf (print 

formatted).  

printf  

 The printf function is the opposite of scanf.  

 It takes text and values from within the program and sends it out onto the screen.   

 Just like scanf, it is common to all versions of C and just like scanf, it is described in the 

system file stdio.h.  

 The first parameter to a printf is the format string, which contains text, value descriptions 

and formatting instructions.  

 

FILES USED IN A C PROGRAM  

 Source File- This file contains the source code of the program. The file extension of any c 

file is .c. The file contains C source code that defines the main function & maybe other 

functions.  



 Header File- A header file is a file with extension .h which contains the C function 

declarations and macro definitions and to be shared between several source files.   
 Object File- An object file is a file containing object code, with an extension .o, meaning 

relocatable format machine code that is usually not directly executable. Object files are 

produced by an assembler, compiler, or other language translator, and used as input to the 

linker, which in turn typically generates an executable or library by combining parts of 

object files.   

 Executable File- The binary executable file is generated by the linker. The linker links the 

various object files to produce a binary file that can be directly executed.  

COMPLIATION & EXECUTION OF A C PROGRAM  

      
 

http://en.wikipedia.org/wiki/Object_code
http://en.wikipedia.org/wiki/Object_code
http://en.wikipedia.org/wiki/Machine_code
http://en.wikipedia.org/wiki/Machine_code
http://en.wikipedia.org/wiki/Assembler_(computer_programming)
http://en.wikipedia.org/wiki/Assembler_(computer_programming)
http://en.wikipedia.org/wiki/Translator_(computing)
http://en.wikipedia.org/wiki/Linker_(computing)
http://en.wikipedia.org/wiki/Linker_(computing)
http://en.wikipedia.org/wiki/Executable
http://en.wikipedia.org/wiki/Library_(computing)


LECTURE NOTE -4   

ELEMENTS OF C  

Every language has some basic elements & grammatical rules. Before starting with programming, 

we should be acquainted with the basic elements that build the language.  

Character Set  

Communicating with a computer involves speaking the language the computer understands. In C, 

various characters have been given to communicate.  

Character set in C consists of;  

Types  Character Set  

Lower case  a-z  

Upper case  A-Z  

Digits  0-9  

Special Character  !@#$%^&*  

White space  Tab or new lines or space  

  

Keywords   

Keywords are the words whose meaning has already been explained to the C compiler. The 

keywords cannot be used as variable names because if we do so we are trying to assign a new 

meaning to the keyword, which is not allowed by the computer.  

There are only 32 keywords available in C. Below figure gives a list of these keywords for your 

ready reference.  

  

  



Identifier  

In the programming language C, an identifier is a combination of alphanumeric characters, the 

first being a letter of the alphabet or an underline, and the remaining being any letter of the 

alphabet, any numeric digit, or the underline.  

Two rules must be kept in mind when naming identifiers.  

1. The case of alphabetic characters is significant. Using "INDEX" for a variable is not the 

same as using "index" and neither of them is the same as using "InDeX" for a variable. All 

three refer to different variables.  

2. As C is defined, up to 32 significant characters can be used and will be considered 

significant by most compilers. If more than 32 are used, they will be ignored by the 

compiler.  

Data Type  

In the C programming language, data types refer to a domain of allowed values & the operations 

that can be performed on those values. The type of a variable determines how much space it 

occupies in storage and how the bit pattern stored is interpreted. There are 4 fundamental data 

types in C, which are- char, int, float &, double. Char is used to store any single character; int is 

used to store any integer value, float is used to store any single precision floating point number & 

double is used to store any double precision floating point number. We can use 2 qualifiers with 

these basic types to get more types.  

There are 2 types of qualifiers-  

  

Sign qualifier- signed & unsigned  

Size qualifier- short & long  

  

The data types in C can be classified as follows:  

Type  Storage size  Value range  

char  1 byte  -128 to 127  

unsigned char  1 byte  0 to 255  

int  2 or 4 bytes  -32,768 to 32,767 or -2,147,483,648 to 2,147,483,647  

unsigned int  2 or 4 bytes  0 to 65,535 or 0 to 4,294,967,295  

short  2 bytes  -32,768 to 32,767  

unsigned short  2 bytes  0 to 65,535  



long  4 bytes  -2,147,483,648 to 2,147,483,647  

unsigned long  4 bytes  0 to 4,294,967,295  

  

Type  Storage size  Value range  Precision  

float  4 bytes  1.2E-38 to 3.4E+38  6 decimal places  

double  8 bytes  2.3E-308 to 1.7E+308  15 decimal places  

long double  10 bytes  3.4E-4932 to 1.1E+4932  19 decimal places  

  

Constants  

A constant is an entity that doesn’t change whereas a variable is an entity that may change.  

C constants can be divided into two major categories:  

 Primary Constants 

 Secondary Constants  

  

Here our only focus is on primary constant. For constructing these different types of constants 

certain rules have been laid down.  

Rules for Constructing Integer Constants:  

An integer constant must have at least one digit.  

a) It must not have a decimal point.  

b) It can be either positive or negative.  



c) If no sign precedes an integer constant it is assumed to be positive.  

d) No commas or blanks are allowed within an integer constant.  

e) The allowable range for integer constants is -32768to 32767.  

Ex.: 426, +782,-8000, -7605  

Rules for Constructing Real Constants:  

Real constants are often called Floating Point constants. The real constants could be written in 

two forms—Fractional form and Exponential form.  

Rules for constructing real constants expressed in fractional form:  

a) A real constant must have at least one digit.   

b) It must have a decimal point.   

c) It could be either positive or negative.   

d) Default sign is positive.   

e) No commas or blanks are allowed within a real constant.  

Ex. +325.34, 426.0, -32.76, -48.5792  

Rules for constructing real constants expressed in exponential form:  

a) The mantissa part and the exponential part should be separated by a letter e.  

b) The mantissa part may have a positive or negative sign.   

c) Default sign of mantissa part is positive.   

d) The exponent must have at least one digit, which must be a positive or negative integer. 

Default sign is positive.  

e) Range of real constants expressed in exponential form is -3.4e38 to 3.4e38.  

Ex. +3.2e-5, 4.1e8, -0.2e+3, -3.2e-5  

Rules for Constructing Character Constants:  

a) A character constant is a single alphabet, a single digit or a single special symbol enclosed 
within single inverted commas.   
  

b) The maximum length of a character constant can be 1 character.   
  

 Ex.: ‘M’, ‘6’, ‘+’  



LECTURE NOTE-5 

VARIABLES  

Variables are names that are used to store values. It can take different values but one at a time. A 

data type is associated with each variable & it decides what values the variable can take. When 

you decide your program needs another variable, you simply declare (or define) a new variable 

and C makes sure you get it. You declare all C variables at the top of whatever blocks of code 

need them. Variable declaration requires that you inform C of the variable's name and data type. 

Syntax – datatype variablename;  

Eg: 

int page_no; 

char grade; 

float salary; 

long y;  

 Declaring Variables:  

There are two places where you can declare a variable:  

 After the opening brace of a block of code (usually at the top of a function)  

 Before a function name (such as before main() in the program) Consider various 

examples: 

Suppose you had to keep track of a person's first, middle, and last initials. Because an 

initial is obviously a character, it would be prudent to declare three character variables 

to hold the three initials. In C, you could do that with the following statement: 

1. main()  

{  

char first, middle, last; 

 // Rest of program follows  

    } 

 



2. main() 

{ char first; 

 char middle; 

char last;    

 // Rest of program follows 

}  

 Initialization of Variables  

When a variable is declared, it contains undefined value commonly known as garbage 

value. If we want we can assign some initial value to the variables during the declaration 

itself. This is called initialization of the variable.  

Eg-   int pageno=10;  

    char grade=’A’;    

   float salary= 20000.50;  

Expressions  

An expression consists of a combination of operators, operands, variables & function calls. An 

expression can be arithmetic, logical or relational. Here are some expressions:  

a+b – arithmetic operation 

a>b- relational operation a 

== b - logical operation 

func (a,b) – function call  

4+21  

a*(b + c/d)/20 

q = 5*2 x = 

++q % 3  

q > 3  



As you can see, the operands can be constants, variables, or combinations of the two. Some 

expressions are combinations of smaller expressions, called subexpressions. For example, c/d is a 

subexpression of the sixth example.  

An important property of C is that every C expression has a value. To find the value, you perform 

the operations in the order dictated by operator precedence.  

Statements  

Statements are the primary building blocks of a program. A program is a series of statements with 

some necessary punctuation. A statement is a complete instruction to the computer. In C, 

statements are indicated by a semicolon at the end. Therefore 

legs = 4  

is just an expression (which could be part of a larger expression), but 

legs = 4;  

is a statement.  

What makes a complete instruction? First, C considers any expression to be a statement if you 

append a semicolon. (These are called expression statements.) Therefore, C won't object to lines 

such as the following:  

8;  

3 + 4;  

However, these statements do nothing for your program and can't really be considered sensible 

statements. More typically, statements change values and call functions:  

x = 25; 

++x;  

y = sqrt(x);  

Although a statement (or, at least, a sensible statement) is a complete instruction, not all complete 

instructions are statements. Consider the following statement:  

x = 6 + (y = 5);  

In it, the subexpression y = 5 is a complete instruction, but it is only part of the statement. 

Because a complete instruction is not necessarily a statement, a semicolon is needed to identify 

instructions that truly are statements.  

 



Compound Statements (Blocks)  

A compound statement is two or more statements grouped together by enclosing them in braces; 

it is also called a block. The following while statement contains an example:  

while (years < 100)  

{  

    wisdom = wisdom * 1.05;     

printf("%d %d\n", years, wisdom);     

years = years + 1;  

}  

 If any variable is declared inside the block then it can be declared only at the beginning of the 

block. The variables that are declared inside a block can be used only within the block.  

 



LECTURE NOTE -6  

INPUT-OUTPUT IN C  

When we are saying Input that means we feed some data into program. This can be given in the 

form of file or from command line. C programming language provides a set of built-in functions 

to read given input and feed it to the program as per requirement.  

  

When we are saying Output that means to display some data on screen, printer or in any file. C 

programming language provides a set of built-in functions to output the data on the computer 

screen.  

  

Functions printf() and scanf() are the most commonly used to display out and take input 

respectively. Let us consider an example:  

  

#include <stdio.h>      //This is needed to run printf() function.  

int main()  

{  

    printf("C Programming");  //displays the content inside quotation     

return 0;  

}  

  
Output:  
C Programming  

Explanation:  

  

 Every program starts from main() function.  

 printf() is a library function to display output which only works if #include<stdio.h>is 

included at the beginning.  

 Here, stdio.h is a header file (standard input output header file) and #include is command 

to paste the code from the header file when necessary. When compiler encounters 

printf()function and doesn't find stdio.h header file, compiler shows error.  

 return 0; indicates the successful execution of the  program.   

  

Input- Output of integers in C  

  

#include<stdio.h>  

int main()  

{ 

int c=5;  



printf("Number=%d",c);  

    return 0;  

}  

  

Output  

Number=5  

  

Inside quotation of printf() there, is a conversion format string "%d" (for integer). If this 

conversion format string matches with remaining argument, i.e, c in this case, value of c is 

displayed.  

  

#include<stdio.h>  

int main()  

{  int c;  

printf("Enter a number\n"); 

scanf("%d",&c);       

printf("Number=%d",c);  

    return 0;  

}  

  

Output  

Enter a number  

4  

Number=4  

  

The scanf() function is used to take input from user. In this program, the user is asked an input 

and value is stored in variable c. Note the '&' sign before c. &c denotes the address of c and value 

is stored in that address.  

Input- Output of floats in C  

  

#include <stdio.h> 

int main() 

{ 

float a;  

printf("Enter value: ");     

scanf("%f",&a);  

printf("Value=%f",a);    //%f is used for floats instead of %d     

return 0;  

}  

  

 



Output  

Enter value: 23.45  

Value=23.450000  

  

Conversion format string "%f" is used for floats to take input and to display floating value of a 

variable.  

  

Input - Output of characters and ASCII code  

#include <stdio.h> 

int main() 

{ 

char var1; 

printf("Enter character: ");     

scanf("%c",&var1);          

printf("You entered %c.",var1);    

return 0;  

}  

  

Output  

Enter character: g  

You entered g.  

  

Conversion format string "%c" is used in case of characters.  

  

ASCII code  

When character is typed in the above program, the character itself is not recorded a numeric value 

(ASCII value) is stored. And when we displayed that value by using "%c", that character is 

displayed.  

  

#include <stdio.h>  

int main() 

{ 

char var1;      

printf("Enter character: ");     

scanf("%c",&var1);       

printf("You entered %c.\n",var1);    

/* \n prints the next line(performs work of enter). */     

printf("ASCII value of %d",var1); 



return 0;  

}  

 

Output:  

Enter character: 

g  

103  

When, 'g' is entered, ASCII value 103 is stored instead of g.  

You can display character if you know ASCII code only. This is shown by following example.  

#include <stdio.h> 

int main() 

{ 

int var1=69;  

printf("Character of ASCII value 69: %c",var1);     

return 0;  

} 

 

 Output  

Character of ASCII value 69: E  

  

The ASCII value of 'A' is 65, 'B' is 66 and so on to 'Z' is 90. Similarly ASCII value of 'a' is 97, 'b' 

is 98 and so on to 'z' is 122.  


