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3 PREFACE _

In this caurse, we shall deal with various aspects of Calculus e

SYLLABUS
Unitl: -
Symmetries of a square. The Dihedral groups. Definition and examples of groups including
permutation ‘groups and quaternion groups (illustration through matrices ), Elementary
propemtasofgrnups L |

St;bgrcups and exampl&s of subgro(xps,_C{;:p;t;ra;j;er, Normalizer, Center of a group, Product o1
twosubgmups,Propemesof eyclic groups, Classification of subgroups of cyclic groups.
Unﬁ‘-;::. &_ - ; ' . .

alternating grcmps’ .km; .
abce‘n.'l‘ ps. . '




- gmucTURE

[ @ Groups ; :
& AbchanorConunmative Gmup' e
e Finite and Infinite Groups s
o Integral powers of an element
® Order of an eiememafa(}mup i

Thf.- conceptofa group is of fundamental importance in the study of algebra. The goal
in studymg groups is to classify all groups upto isomorphism which in practice means finding
necessary and sufficient conditions for two groups to be isomorphic. The theory of groups, an
important part in present mathematics, started early nineteenth century in connection with
the solution of algebrmc equations. Ongmal!){, a group was the set of all permutations of the
roots of an a],gebraic equation, which has the property that combinations of any two of these
permutations agam ‘belong to the set. Later, the idea was generalised to the concept of an
ahmm gmup An abstract group is essentially the study of a set with an operation defined

Or, _has many useful apphcanons both within and outside mathematics.

Vm@ceG - it
e 1alfatan Universt
lement e €G such dt‘lﬁ“ga;s an, Aligarh

t‘!iement a.;_w_i_th-_mipéﬁ;io * and we write
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3. NORMAL SUBGROUPS AND HOMOMORPHISM
1.1 Introduction 57
3.2 Conjugate Element 61
3.3 Normalizer of an Element 61
34 Quotient Group 66
3.5 Hmwhmof a Group 69
36
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(ii) Epossible.manymaeahmmmmsaybandc.mmm |
aeb=e=b+a

and gec=e=Ced

Therefore, b = bee = be (axc) = (bea) #c (By associativity)
=e#C=C

iy b=c

Hence, every element of a group has unique inverse.

REMARKS
¢ The identity element hu its own hwu'n

Theorem 2. If (G, +) is a group, then
@ @™ =aq vaeG.
(i) (@*»b) =b"'va’; va beG (Reversal rule)
@ Rxeadxelanmtaec ﬁmeexistandmbe(}mchthat

9,

Registrar
ngalayatan University
Beswan.A\lga'h




on a non-empty Set G. it implies that G is closed

MARKS -
. HE:.Vheﬂ we say " 158 binary operanon defined
: jor the binary operation *, L€
-&G.bﬁ-G:bu-bEG'ﬂ?ﬂ.bi:G- ' -
i oup 1s Dot simply a set, but it is an alggbraw 5t;rud RO —..
o Iaeﬂ‘““ of the associativity, the parenthesis car;, be : ;29(;“ b) » c we may simply wn!: two
L L ci " o & a» ( . - - .
‘ aup and instead of writng ' :
oA o # law can be extended to any finite number of elements.
lhavea-beG\'a,bgg_HE Wi

pac The asspciative .
We know that ' is a bipary operation on

i ere i ssity O
defninon of a group there is no necessity
1o emphasize the fact that while showing the group postul

forget the closure axions.

G we Mils .
f mentioning the closure axioms. We mentioned

ates in a problem, one should ng,

BELIAN OR COMM TATIVE GROUP
A group (G, #) is said to be abelian or cormmutarive ifasb=bea:Va b €G. The groyp
which is not abelian is called non-abelian or non-commutative.

REMARKS i B
e An abelian group under addition is sometimes called a ‘module’.
The commutative group is also known as Abelian group after the name of famouys

mathematician Abel.
The smallest group for a given composition is the set {e}, contatining identity elements .
A group consisting the identity element only, is called a trivial group, other are called non.

mivial groups.
INFINITE GROUP
If a group contains a finite number of elements, it is called
A * a ﬂ.ﬂite group. i
of elements in a group is infinite, it is called an infinite group. s
Order of a Group. The number of elements i i :
ot it i denoned B o000).. of in a finite group is called the order of the
An infinite group is called a group of infinite order.
p ILLUSTRATIONS Sl
(1) The set Z of integers is an infini . ra
= : ite abelian group with r »
s id;uou {t;ut Z is not a group with respect to the multipii:z::: i
= {1}, then G is an abelian :
group of order 1 wi
(3) Let G={0 . £ r 1 with resepect t PR
5 it ,..{ }, then G is an abelian group of order 1 with r - nfu’iulplcauon‘
- = {1, -1}, then G is an abelian group of order 2 S addition.
NERA!. PROPERTIES OF GROUPS er 2 with
Here, we shall discuss some important properties of
L flf (G,I') !! a m’ mm Zl'ﬂﬂps.
(D) the identity element is unique. Mangaldyalan Univeiow,
Besyvan, Aligarh

to myultiplication.

[Proof. (t}_ Let,._ifpussible ¢ and e, be two

and
Hence, it foﬂmﬂmel 7 :21 i B - Emce es isgmﬁl}";
since e, is identf¥

4 Identity is
s 2AS
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CHAPTER

1

INTRODUCTION

e R IR 8

— "ANALYTICAL CHEMISTRY : ROLE

Analytical chemistry is concerned with the chemical char acterisation o!
r matter and the answer to two impnrtam gquestions: What is it (qualitative) and

how much is it {quantlmtwej Chemicals make up every thing we use o1

consume, and knowledge of the chemical composition of many substances 1=
jmportant in our daily life. Analytical chemistry plays an important role 1n

i nearly all aspects of chemistry. for exampile, clinical. agricultural,

| environmental, forensic, manufacturing, metallurgical, and pharmaceutical
{ concerns. The nitrogen content of a fertilizer determines 1ts value. Food must
be analysed for contaminants (e.g. pesticide residues) and for essential

nutrients (e.g., vitamin contents). The air in the cities must be analyzed for
{ carbon monooxide. Blood glucose must be monitored for diabetes and, in fact,
most diseases are diagnosed by chemical analysis. The quality oi
manufactured products often depends upon proper chemiecal proportions, and
measurement of the constituents is a necessary part of quality control. The
carbon content of steel will determine its quality. The purity of drugs will
etermine their efficacy.

The above description of analytical chemistry provides an overview of the
iscipline of analytical chemistry.

Analytical chemistry provides the methods and tools needed for insight
into our material world, for answering our basic questions about a matera!

sample:

¢ What 7

¢ Where ?

¢ How much i

'Analytlcai uhematry seeks ever memvad means of measuring thx
sition of natural and artificial matermls The techmques

 to dmgmme dmeases and chart Hangthyﬂ npUniversity
Beswan Ahgarh




- e\-‘s‘llufﬂ*'d by testing for Sl

: Pee
es of analytical chemistry.

he technigqu . l "
: ) B~ » chemical ;
of food is determined by ¢ cal analyg,

rommental qual

ntapunants using L

% . !ue L ;
. Tl ;_,«]rh}nﬂ! v i~ and carbohvdrates nyna
i b nents such as proteins and ; v and
= . 3 A W s " e g ; . "
major compo \s vitamins and minerals. Indeed. even the Calorje.
as g i o

components such
fond are often caleulat
hemist also '
. archacology and space science,.

of two tvpes of analysis:

ed from 1ts chemical analysis.
i makes important contribution (o fielde
2 An analytical ¢ ‘ L
diverse as forensics :
Analytical chemistry consists
1. Quahitative Analvsis
2. Quantitative Analysis * - |
Qualitative analysis deals with the identification of elements, jong
- compounds present in a sample. | . |
Quantitative analysis deals with the decterjmmatn:m of h(‘)w I.nu'(ih i s
| more constituents is present in the sample which may be solid, liquid, ga; o,
mixture.
- T TYPES QF*Kﬁmﬁ
To select an appropriate method of analysis, following important facto
i must be taken into account:
; (a) The nature of the information which is sought.
b (13 The size of the sample available and the proportions of the constituen
| to be determined and,
| () The purpose for which analytical data are required.
I ; Wlth_ respect to.the information which is furnished. different type
of chemical analysis may be classified as follows:
e ampl;:?:mdﬂ te A‘ n;lyﬁmh. In this analysis the amount of each element i
ermined with no concern as to the actual compounds presen

2. Partial Analysis: It deals wi i i
: , : with the . :
| constituents in the sample. _ determination of selecte

3 fl‘race- constituents Analysis:
ana}ysns‘ which is concerned with
Present in very minute quantity,

4. Complete Analysij
e 3 ysis: In 1 3 : .
e T e provertion of e

. Onithe basis of samle .. -
Yo 5 O sample size. . :
mf"nowmg@tasge:e‘ the anaiytical methods are agai

It is a specialised instance of parti:
the determination of specified componen!

i ':::"Mﬁact‘.’f’mysis is concerned with the quantities ¢

Pe of analysis deals with the quantiti€

mmmﬁnalysxs the sample quantit




- : e s . f Y_ﬂ'_ e 5 ;"ft\‘_"- t o H_ N
1. Major Constituent Analysis: 1t = one which acceur or 1-100 ;
- o — o l
percent of sample under investigatiGi.
2. Minor Constituent Analysis: [ this
nt in the range of 0.01-1 percent.
Here trace constituent 18 analysed

tvpe of analysis, the manor

constituent is prese
| 3. Trace Constituent Analysis: : e
which is present at a concentration of leas than 0.01 percent.

With the deveiopment of increasingly sophisticated anul}«*lie.ﬂl_
technigues it has become possible to determine substances present in
quantities much lower than 0.01 percent upper level. sei for trace
constituents. Therefore a further division is made: ,

1. Trace Analysis: Corresponds to 10°—10* ug per gram, or 107 PO+

ppm.
9. Micro trace Analysis: Corresponds to 10° - 107" pg per gram, or ™.
10 ppm.
3. Nanotrace Analysis: Carresponds to 10°— 107" fm per gram, or 10 .
to 10 'Y ppm.
4. Subtrace Analysis: When the sample weight is less than 0.01
i percent.

5. Ultratrace Analysis: When the sample is less than 0.001 percent.
e ' CLASSIFICATION OF ANALYTICAL METHODS
Anqutiml methods are divided into three categories, as follows:

Anaiyxicai-ﬂémws ]

Instrumental Non-destructive
Methods Methods

: f C‘assisaimds 1

|

Titnmetry elc.

R
Mangalaygtan U iversity
igarh

- Chromatography
(GLC, HPLC, eic.)

Emission Spectrometry

—_ANALYTICAL METHODS

-
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Statistical Techniques

Syllabus

Unit 1: Research

= Gonoept, Meaning, Purpose of Research ; Types of Research 1 Fundamental and Applied
Including Interdiscipiinary and Multidisciplinary Approach; Trends in LIS Research

" Concepluazaton and Operationalizaton ; Types of Research Pesign ; dentficatin and
Formulation of Problem ; Hypothesis: Nominal and Ope Definition ;Literature
Review

Unit 3 : Research Methods and Techniques

®  Scientific Methods ; Historical Methods :Descriptive Methods ;;Survay Methods and Case
Study Methods ; Experimental Methods and Sampling ; Data Collection Techniques;
Questionnaire : Interview ; Observation ; Schedules

Unit 4 : Data Analysis and Interpretation

®  Descriptive Static-measures of Central Tendency. Mean, Mode and Median ; Classification
and Tabulation; Standard Deviation ; Graphical Presentation: |Bar Diagram, Line Graph,
Histo Grams, Pie-Chart ; Testing of Hypothesis: Z-T test, Chi-Square Test

®  Bibliometrics: Bibliometric Laws : Bradford; Zipfs, Lotka Scigy
Webometrics ; Research Report Wriling: Structure, Style, Contg:

rometrics ;| Informatics ;
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Research

1.1 Introduction

Man is a curious creature who is always curious to know new
facts. As a result of the inquisitive nature of human beings, new ideas
are born every day. When 4 person thinks deeply on these ideas and
proves their truth through experiments and analysis, then these ideas
are converted into systematic knowledge. Systematic knowledge has
played an important role in human development. In the journey from
the agriculrural age to the industrial age and from the industrial age to
the information age, the path has been knowledge. Today whom we
call developed nations arc information and knowledge based societies.
There in the social and ecoriomic activities the latest information
is generated, exchanged and used. While the majority of the Gross
Domestic Product (GDP) comes from the activities of the R & D
and services sector. Research and development and academic activities
in these countries are encouraged and supported at all levels. At the
same time, the latest scientific researches in the fields of science, social
sciences and even the humanities have been promoted all around in
these nations.

Need is the mother of invention. The ever-increasing needs and
demands of society have given rise to new inventions. Today R &
D activities have become a collective or organized effort rather
than a single effort and research institutes and laboratories have
been established to encourage R & D activities and achieve quick
results. These institutions arc engaged in research work day and
night. Governments have also understood the importance of R & D
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3. P.M. Kukra has given some characteristics about the initial
letters of the word “Research”, which are as follows :

R - Rational way of thinking

E -  Expert and exhaustive treatment

S = Search of Solution

E ~  Exactness

A - Analysis

R -  Relationship of facts

C - Critical observation, careful recording, constructive

attitude and condensed generalizations.
H - Honesty and hard working
On the basis of these above-mentioned research definitions, it can be
said that research is not just a discovery, but it is a scientific, purposeful,
logical and systematic search. The researcher does this in a critical and

reasoned manner.

1.4 Purpose of Research
The research objectives are as follows :
s To search for new knowledge, new findings, new solutions and

new facts.

Verifying available knowledge.

Finding solutions to new problems being faced by human life.
Detection of future problems and possible solutions.

To add onto the collection of knowledge.

To find work-cause relationships of various events.
Socio-economic development of the people.

To find out the complexities of nature and human properties
interrelationships and to find solutions for them.

1.5 Characteristics of Research
Characteristics of research are as follows :
» Research design is related to social research.

s Research design gives the researcher an idea of a certain direction
of research.
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Intradisciplinary researchers from different fields not only work closely
together on a common problem over an extended period of time but
also create a shared conceptual model of the problem that integrates
and transcends their separate disciplinary perspectives.

1.9.4 Differences in Multidisciplinary and Interdisciplinary

Research

The multidisciplinary and interdisciplinary research arc based on
different ideologies. The following table identifies the basic differences

Interdisciplinary

1. | Working with several disci-
plines

Wdikiag between twa or more disci-
plines

2. | Members from different dis-
ciplines workon different as-
pects of a project or in paral-
lel or sequential manner, and
later add up the results.

Members from different disciplines
work jointly on the same project and
produce integrated outcomes.

3. | Individual goals from differ-
| ent professionsare applied to

Goals are shared among the mem-
bers.

the given problem

4. | Participants maintain own | Participants'accept the common role
disciplinary roles while work- | but still maintain a discipline-specific
ing together. base.

5. | Disciplinary boundaries re- | Blurring of disciplinary boundaries.
main ‘
unchanged.

6. | External coherence ( moti- | External as well as internal coherence
vated by a desire 1o focus on | (motivated by a desire to focus on dif-
client’s needs) ferent dimensions of the issue at hand

and the needs of the team).

7. | Participants learn about each
other about their respective
disciplines.

Participants learn about and from
each other and develop a commeon
understanding.
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