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ENGLISH SECTION :

BRICK INDUSTRY AND ITS IMPACTS

Surabhi Rabha
T.D.C. 1st Sem. (Arts)

Introduction to Brick Industry :

» What is a Brick?

® Brick is a hard material made from mud in the
shake of a rectangle. It is used for construction
of houses, buildings, bridge etc.

wood for burning bricks.

As the constructional work today have increased,
the demand for bricks have also increased. At present
brick factories are mostly common in the rural areas,
Brick Industry and its Positive Impacts :

There are not much positive impacts of bricks
industrics. '
depth say 5 to 6 feet. The mud is made softand 1.

» How it is made?
© At first a plot of land is being dug to a certain

Brick inglusl:ry provides material for construction

sticky by mixing water with the mud and is put works. E 2. Houses, buildings, bridge etc.

into rectangular boxes by applying soft sands. It
is then kept in the sun more than a week and is
bumt with the help of coal and fire wood. Bricks
became hard like stones and they become red in
color after burning, Sal trees act as the best fire

As brick factories require large number of labours,
it provides wages for many people. E.g. there
are wood cutters, diggers, brick makers, brick
transporters etc.
The wood cutters would go to the nearby forested
areas and would collect fire wood for burning
bricks. The diggers would digmud ina plotof
~> land and soften the mud and makes it sticky by
~ applying water. When the mud becomes ready
the brick makers would use the rectangular
f boxes for making bricks.
_. When the brick is burnt and becomes
hard completely, the brick transporters would
transport the bricks to other places. They also
bring coal for the brick factories,
Thus there are many working divisions
under which many local and people coming from
outside get a chance to work.
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Brick Industry and its Negative Impacts :

Negative impact of brick industry is much more

than the positive impact.

1.

Firstly, there is environmental pollution. The use
of coal and fire wood for burning of bricks give
out large amount of smoke and some harmful
gases along with foul smell, which pollutes the
environment of that area.

Secondly, brick industry leads to deforestations in
that area. There is large scale cutting down of
forest for fire wood for the brick industries. As a
result forested areas are disappearing very quickly.
Sal trees are mostly targeted for its good burning
quality and the bricks also become of the good
quality if it is burnt by sal fire wood. So, there is
large destruction of sal forests.

Thirdly, brick industry affects human health. People
working in brick industries or people living in
nearby areas of brick industries are mostly seen
suffering from viral diseases like cold, cough and
some other diseases like typhoid, asthma, eye
problem, headach etc.

Fourthly, brick industry can also affect plants and
animals. The plants growing near the brick
factories are disturbed by the smokes and gases
and ultimately they die. The animals such as cows
and goats sometimes eat the pieces of plastics
used for covering bricks or sometimes drink water
from those areas and are seen shffering from
diseases and ultimately they die.

Fifthly, brick industries also create problem in
agricultural practices if they are located near
agricultured areas. When there is heavy rainfall
the soil near the brick factories gets eroded and
comes down to the digging areas making the
agricultural lands infertile. Even if the farmers
keep the water by some technique for the crops,
along with the fertilizers used there the water
would percolate down to the digging areas brick

factories. Some farmers cannot expect good
production.

6. Sixthly, the bricks industries spoil quality of the
soil. The soil of brick industrial areas become so
hard that no plants grow on that soil and those
soil do not get mixed up with other soil. Soil of

brick industry would stay unproductive for ever,
where no cultivation is suitable.

Brick Industries, with Special Reference to
some of the Village Areas of Boko :

To know a little bit clearly we can take an example
of a small area around Boko, where most brick
factories are found- Dakhilipara, Langkona and
Khatkhati are three villages situated South of Boko
town in South Kamrup district are mostly disturbed by
brick industries. In this village areas brick factories
are spread all over the Agricultural lands.

Transformation of Agricultural Land into
Brick Factories : '

It is believed that about 15 years ago some brick
industrialists came to these village areas and tested
the soil quality of these areas. They found it to be
suitable for making bricks. So, they took some fallow
lands from some villagers and started making bricks.
They took these lands per bigha for about 20 to 30
thousand rupees for 2 to 3 years. Gradually the farmers .
of these villages started giving their huge agricultural

lands for making bricks by taking sum of money from
the brick industrialists

Advantages Received by the Local People :
People of these areas receive certain advantages.

They are listed below : k

1. Bricks were available at a cheap in'ice for the
local people. :

2. Local people got opportunity to work in the brick
factories for their livelihood.

3. Transportation service were made possible with
the arrival of the brick factories,




' Disadvantages that Occurrd due to Brick

Factories in this Areas (Dakhilipara,
Langkona and KhatKhati) :

There are many disadvantages that occured in

these areas. Some of them are listed below :

1.

Lose of agricultural land : Most of the farmers
of these villages géve their agricultural land to
the brick factory owners by taking about Rs.
20,000 to 30,000 from the factory owners for
about a time period of about three or four years.
When ever these farmers face any difficulty, they
would take again more money and thus the time
for making bricks would go on increasing. The
factory owners would dig and dig the same plot
of land year after year and make it so deep that
even in the driest months the water would stay in
the digging places. So, the plot of land becomes
unsuitable for agriculture. In this way there is

- lose of agricultural land in these areas.

It creats problem for human health : People
of these areas are mostly affected by various
kinds of diseases like typhoid, asthma, cough, cold,
eye irritation, cancer, jaundice and other skin
diseases. These diseases are believed to have
occured due to the omission of huge amount of
smoke and gases along with foul smell.

Occurrence of ultimate death of plants and
animals : During the period of brick
manufacturing, some of the plants like the bamboo,
betel-nut trees and betel leaf plants are seen dying,
The smoke of brick factories are believed to be
the main cause of ultimate death of these plants
in Dakhilipara, Langkona and Khatkhati village
area. Animals like the cows and goats are also
seen suffering from some kind of diseases after
they are grazed near the brick factory areas,
because pieces of plastics that are used for

covering bricks use to lie here and there which
are consumed by these animals.

Conclusion :

Rapid destruction of forested areas : In the
hills of these village areas there were once rich
sal trees. As soon as the bricks factories
increased in number, the wood cutters started
cutting large amount of sal trees everyday and
supplied to the brick factories. As a result of
it at present, no “Sal” trees except the “sal
sapplings” are found in the hills and forested
areas. The hills and forest areas of these villages
have become almost barren,

Damage to roads : Though roads were pl‘t"Pa“'ed
long ago due to mismanagement, they have beent
damaged. Trucks loaded with bricks from brick
factories to and frows daily. As a result roads 8%
damaged,

Pollution of the environment : Smoke and fou
smells pollute the entire environment of the "rea )
Moreover the waste materials of brick industi®
like pieces of plastics, coal pieces of bricks h%
spoilt the soil quality of the nearby agricultural
areas in these village areas. The “Boko” ri‘fer
has also been polluteq along with other waterbod®

by the discharge of wast materials in thes?

Waterbodies in thege village areas.

e, ) T, |
Keeping in view the positive and negative imp?

1.

Some of them are listed below :

Brick industrieg should be located Where tef
are no humap settlements near it. :

Paddy field shoulg not be given for making brickz
Father farmers should think for utilizing the o
In other way,

Brick factories should not be allowed 0 o
he:l‘e and there and the factories Should 6
Mminimized, : d
New trees should be planted in the deforeStcn
areas where huge numbers of trees have be?
cut down due to brick industries. m




CMelody Rucen
Lata Mangeshkar

iving legend Lata Mangeshkar turns 83
today. Lata Mangeshkar needs no
introduction. Her voice is her identity.

She is one of the most acclaimed artistes

Indian Cinema has ever produced.
After her six decades long music

pinnacle of fame, she is still young
and enthusiastic about music.
Though she has’ surpassed all %
aspects in terms of both
popularity and potentiality, she
is still eager to innovate. After
unbelievable success,
endless felicitations, and
achieving all that can
be hardly dreamed of
in a single life, she .
remains humble 5;3‘
and believes music -
isher meditation. ; *
She  humbly £
expresses her gratitude to her countrymen for
loving her voice. She gives all credit to the Creator
for what she is today. She is ever grateful to the
composers, co-singers and music directors for
this. She never stops praising the Indian actresses
who projected the emotion of her voice on
celluloid.

This is what has made her an all time great.

Labnya Kumari
T.D.C 3rd year

This is what is unique about Lata Mangeshkar.
She feels for music, Indin Cinema, the great
treasure of Indian folkmusic, and encourages
the newcomers to carry forward the great
. tradition. She is a great patrbn. She
R advocates thatlegendary actor Amitabh
L Bachchan should be conferred with
the Bharat Ratna, encourages Sachin
Tendulkar to rise and shine again, and
does not forget to express her thanks
to the medal winners at the London
{ Olympic Games 2012, who brought
~ glory forall Indians. She addresses
_ theIndian soldiers and likes to
Y be called their sister. Lata
‘ U feelsforevery Indian. She
- is‘aware of her actual
habitation; she dwells
in” every Indian’s
- heart. She s
-{ desperate to do
justice to the acclaim
she has won. What can be more unique?

As fragrance for flower, tide for river, wave
for sea, rhythm for life, emotions for heart, pain
for creation— voice is the identity of an artiste.
But in case of melodyqueen Lata Mangeshkar,
it is different. Her voice is the God-gifted tune
of India. This is her identity. Lata is that icon
who proves how someone rises to the status of




a legend, how an individual becomes an
institution, how one gets identified with the
appeals and emotions of a whole nation. So, she
is young in her eighties. It is estimated that she
has sung more than 30,000 solo, duet and chorus-
backed songs in 20 different languages from
1948 to 1987. Now, it must way over 40,000!
This is really amazing.

Born on September 28, 1929 in Indore, Lata
was introduced to music at a very young age,
way back in 1945. The song Dil mera toda is
cited as her breakthrough song. The period of
the 1950s witnessed steady growth in her career.
The Sixties made her the queen of playback
singing. Her success and devotion made her the
most powerful female personality in Indian
Cinema. She virtually monopolised the music
industry and became the first choice of all
composers. In the late 1970s and the early 1980s,
Lata Mangeshkar worked with the new
generation music composers and did justice to
every tune composed by them, and made them
successful in the industry. In the year 1990, Lata
established her own production house.

Lata Mangeshkar has been honoured with
almost all awards, including India’s highest
civilian award, the Bharat Ratna. She is the
second singer in the non-classical category after
M.S. Subbulakshmi in India, to have received
this prestigious award. She has received three
national awards and eight Filmfare awards, after
which she stopped accepting awards in order to
promote new talents.

But what is unique about Lata Mangeshkar?

Y

Her potentiality as a singer needs no recognition
Music and Lata have become synonymous. NO
discussion about her musical genius can be
complete. How can one pour the ocean int0 &
vessel? So remarkable is the fact that someoné
83 years old never ceases, nor even thinks of
giving up. This means as an artiste she knows
and believes from the heart that in the arena of
art, the term ‘end’ exists nowhere. Art i
evergreen, so how can artistes become weary ?
So Lata, despite the burden of age, occasionally
still appears in the horizon of Indian music. She
inspires the new generation artistes to D¢
dynamic. She is always ready to lend her voice 0
theinnovation made by today’s music-compose®
Ask A.R.Rahman, he will say that Lata hasnever
discouraged him, nor did she give any excus®
not to lend her voice to the tunes compOSe"1 by
him. In fact, it is Lata’s voice that practiCauy
brought out the genius in A.R. Rahman and §av¢
it the right focus. Though Lata does not sing
much these days, but whenever the need arises
the composers knock at her door and Lata 18
always ready to be part of the unit that bring®
out art from the womb and gives it shape. Inher
career, Lata never hesitated to sing duets with
others.

Lata has a fascination for folk tun€®
Recently, Samagra, an album of Marathi fo*
songs, was released. Lata lent her voice 0 1
L;lta is like the banyan tree in the gusic WO
of today’s India. From her lofty status, sh¢

willingly comes down and stands by
emerging artistes. m
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THE RIVER BECKONS

obin returns to India after completing ten

years of his studies abroad. He belongs to

traditional Assamese family and had spent

his youthful days on the bank of the mighty

Brahmaputra. He has visualized the River in different

shapes. The Brahmaputra has a great appeal for him
from the days of his childhood. '

Robin used to visit the bank of the Brahmaputra
frequently with Kavita. Both Robin and Kavita are
intimate friends. On the bank of the river both would
stand long and pay a look at the River and imagine a lot
about life. Robin would philosophise on life and Kavita
would add more mystery to his philosophi-
cal thinking connecting with the River.

As yet Robin and Kavita had not
developed any sensual relation with each
other though they had chances to spend
many solitary moments together, sitting on .
the River’s bank for hours and hours. The
mighty River flowing still stood a silent
testimony to their discussion on happy and
unhappy moments, hopes and excitement
etc.

Once while silently walking together
on the bank of the River both Robin and
Kavita paused at a point. Robin’s mind

was burdened with series of thoughts. Robin will have
to leave for abroad to prosecute his higher studies
in America. He will be far away from his dear River
and will get from Kavita for a decade. This thought
has made him more sensitive and sentimental about
the River with which he has spent the substantial
moments of his life. Suddenly there was a sprinkle

U. C. Kar

Associate Prof., Deptt. of English

on Robin’s body and he became conscious. Kavita
had thrown the River’s water on him to break the
silence.

‘What are you thinking of 2’ Kavita asked Robin
in a soft shrill. There occurred a sudden interruption
in the ongoing thought process of Robin and he
reacted saying, “What do you think of the mighty
Brahmaputra Kavita?” Kavita was not expecting such
a peculiar question from Robin. Kavita became sure
that all the while Robin was engrassed in the thought
of the River. But she did not envy Robin for not_—
paying due attentign to her. She knows very well

Robin’s deep love for nature and his special attach-
ment with the Brahmaputra.

Robin was still in the mood of insisting on Kavita
to know her reaction towards the River. It was rather
a very difficult situation for Kavita to respond to
Robin. Kavita has looked upon the River all these
days as a source of pleasure, bathed in the River,




enjoyed its scenic beauty and has felt its better
coolness while boating across the River. She just

can’t express her feelings in terms of words on the
River.

Kavita was trying hard to say something on the
River and found Robin was very eagerly waiting to
get a reply from her. Being unable to answer Kavita
put effort to divert Robin’s attention to a different
topic. But Robin was still waiting for Kavita’s com-
ment on the River. Kavita was all along trying to
avoid Robin and escape to answer him on the River
but Robin was firm to hear from Kavita about the
River. The battle went on between the two friends
over sometime till Kavita yielded to Robin in deciding
to say something.

‘Look Robin’, Kavita continued, ‘we have spent
many many days on the bank of the Brahmaputra,
We have discussed topic of different nature. But how
tragically we have ignored the River that flows before
our sight.” In a very soft voice Kavita asked Robin
to say her something about the River, which she
wants to hear hour and hour together 'without any
imritation.

Robin reacted mildly and said to Kavita that the
River is just a mystery for him. ‘Take your own time
and too take mine and we shall wait each other til]
my return from America to get our individual answer
on the mighty River.’

After completing ten years of higher studies at
abroad Rovin has comeback .to his own place from
America. .

The picture of the Brahmaputra was very fresh
in his memory as it was when he left ten years back.

The sight of the rising Sun, setting Sun, ﬂuttering.°f
birds and the intense association of Kavita with him
amidst all these scenes are yet burning at the back
of his mind.

After touching his feet on his home ground
Robin made a frantic search for Kavita. He fO“f‘d
Kavita at her place. Lot of changes occur on Kavii2
during these decades. But Kavita keeps the quﬁStion
on the River alive in her mind to get a suitabl®
answer. Kavita looked at Robin strangely. She watched
his face carefully and was convinced that Robin 2

~ reputed Nuclear physicists is in the process of search-

ing an answer on the mysterious River Brahmaputr®

Both the friends are jointly searching an answef
on the River for last ten years being oriented from
each other. Today they have met with each other
But the answer to theijr question is not yet found
Breaking the silence Robig asked— ‘Kavita, would
you please please give me your company to the b .
of the River? ‘Oh yes, why not?’- Said Kav?
excitingly.

Robin and Kavita went for a stroll to the River®

bank. ‘Did you ever visit the River’s bank alon¢ ¥

my absence?” ‘Once only’, said Kavita. Kavita <%
tinued with a choking voice, *Just to see how a gro"P

of scientist are experimenting on the surface of ¥° -

"Jlighty River for the explanation of hydro electricity
There you are dear Kavita’, interrupted Robin-

flow of the Brahmaputra has dried-up. The Rivef s ,

dying slowly,

‘A great culture js dying with this mighty Rive"

) Yet the River Beckons with anguish t0 save
it. n

——/

The ignited mind is fhe most
resource on eaptp

Powerfy]

-Dr. APJ. Abdul Kalam
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.Summary of the thesis :
Flow of Non-newtonian fluids

ewton (1687) proposed a linear relatioﬁship

between the extra stress tensor and the

strain rate tensor for isotropic viscous
incompressible fluids. The freedom from the bondage
of linearity of relationship between stress and strain
rate tensors led to a great deal of creative work in
non-Newtonian fluid flow theory. The solutions of
problems of engineering interests in the flow.of non-
Newtonian fluids require that method be developed
for studying the properties of such fluids in
configurations other than the classical viscometric fluid
flows. Many rheological models have been proposed
to describe the mechanical behaviours of non-
Newtonian materials but in this study, we have chosen
the models of incompressible second-order fluid and
Walters liquid (Model B') with short memories to
investigate the flow behaviours in specific problems
for different geometries. The thesis consists of six
chapters.

In the first chapter, we have discussed the outline
of various theories proposed to explain the non-linear
effects such as normal stress effect, Merrington effect,
Weissenberg effect etc., and their advantages and
defects are given. A brief deductions of the constitutive
equations of second-order fluid and Walters liquid
(Model B') have been done. The equations of motion
in cartesian, cylinderical polar and spherical polar
coordinates, a brief review of the relevant literature
and the motivation of the present work are given in

last sections.

Dr. Alok Das
Associate Prof., Dept. of Mathematics

The rheometrical flow system has been discussed
in the second cimapter. Here, we have considered the
flow of Walters liquid (Model B’) between two infinite
disks which are rotating with different angular
velocities about different axes of rotation. The solution
is obtained by expanding the velocity components in
terms of a suitable small parameter when the inertia
effects are also assumed to be small. The force on
one of the disks has been calculated and it is observed
that the two components of the force can be used to
determine the visco-elastic parameter of the fluid.

In third chapter, flow of Walters liquid (Model B")
through an annulus has been studied. The inner surface
of the annulus is a smooth rigid cylinder while the
outer surface is a flexible cylinder whose radius is
varying with time as well as with axial distance.
Perturbation technique has been employed to obtain
the solution of the problem, taking variation ir: the
outer surface as perturbation parameter. The boundary
conditions of the outer surface are suitably amended
with the use of Taylor’s series expansion. The
dimensionless shearing stress and volume rate of flow
have been obtained at various sections of the annulus.
The obtained results have been numerically worked
out for different values of the elastico-viscous
parameter with the combination of other flow
parameters and the results are expressed in tabular
forms.

Chapter four deals with the analysis of the laminar
boundary layer along a flat plate in a non-Newtonian




second-order fluid in presence of a magnetic field
acting perpendicular to the plate. The problem is solved
by the application of steepest descent method used by
Meksyn. The non-Newtonian effect on the component
of velocity, which is parallel to the length of the plate
and also on the displacement thickness are studied in
details. The velocity component u as a function of
h has been presented graphically for various values
of non-Newtonian parameter.

In the chapter five, the steady two-dimensional
free convection flow of a Walters fluid (Model B’) in
a vertical channel one of whose walls is wavy, has
been investigated analytically. The governing equations
of the fluid and the heat transfer have been solved
subject to the relevant boundary conditions by assuming
that the solution consists of two parts: a mean part
and disturbance or perturbed part. To obtain the
perturbed part of the solution, the long wave
approximation has been used and to solve the mean
part, a well-known approximation used by Ostrach
has been utilised. The relevant flow and the heat
transfer characteristics, namely the skin friction and
the rate of heat transfer at both the walls have been

discussed in details.

In the six chapters, the flow and heat transfer in
an elastico-viscous fluid between two co-axial infinite

- porous rotating discs is considered for small cross

flow Reynolds number. The discs are rotating with
different angular velocities and the rate of injection of

-the fluid at one disc is different from the rate of

suction at the other disc. The governing equations
have been solved by perturbation method, taking cross
flow Reynolds number as peiturbation parameter. The
analytical expressions for radial, transverse, axial
velocity components and temperature have becl

 obtained and these results have been numerically

worked out for different values of parameters involved

in the solution. The Nusselt number and the Skin frictio?

coefficient for various cases have also been calculated
at both the discs and the results are CXpressed in 2
tabular form. The first-order velocity components ha¥e
been presented graphically for various visco-¢lasti
parameters,

The thesis is appended with a wide rang® of

bibliography on the subjects dealt in vario*
chapters. m .

\ [)

?'&2%4
9=

LR

FeleS Rgemn o Famo—

RS Refere |
I

R fforefi 1|
(AT Coretl S ...
ORI (re) T3t g it |
REAIFR
- IR

1R =l
Pew-Reforefity
IR T e
MRR TG

i et co e
%

e
DI AT S
SR W' A &g

oy,

A

2
S
..-,-.l“‘




feamate 303553 [l

MATHEMATICAL LOGIC

ogic (origin from Greek Logike) means the

art of reasoning. It refers to both the study

of modes of reasoning (which are valid and
which are fallacious) and the use of valid reasoning.
In the latter sense, logic is used in most intellectual
activities, including philosophy and science, but in the-
first sense is studied primarily in the disciplines of
philosophy, mathematics, semantics, and computer
science. It examines general forms that arguments
may take.

We have three different types of Logic : Informal,
formal and symbolic. Informal logic is the study of
natural language arguments. The study of fallacies
is an especially important branch of informal logic.
The dialogues of Plato are good examples of informal
logic. Formal logic is the study of inference with
purely formal content. An inference possesses a
purely formal content if it can be expressed as a
particular application of a wholly abstract rule, that
is, a rule not about any particular thing or property.
The works of Aristotle contain the earliest known
formal study of logic. Symbolic logic is the study of
symbolic abstractions that capture the formal feature’s
of logical inference. Symbolic logic is often divided
into two branches— propositional logic and predicate
logic.

Mathematical logic is an extension of symbolic
logic into other areas. It is the study of valid
inferences within some formal language. Mathematical
logic was the name given by Giuseppe Peano. The

Dr. Dipankar Sarma
Assistant Prof., Department of Mathematics

field includes both the mathematical study of logic
and the applications of formal logic to other areas
of mathematics. The unifying themes in mathematical
logic include the study of the expressive power of
formal systems and the deductive power of formal
proof systems. In its classical version, the basic
aspects resemble the logic of Aristotle, but written
using symbolic notation rather than natural language.
Attempts to treat the operations of formal logic in
a symbolic or algebraic way were made by some
of the more philosophical mathematicians, such as
Leibniz and Lambert. It was George Boole and then
Augustus De Morgan, in the middle of the nineteenth
century, who presented a systematic mathematical
way of regarding logic. The traditional, Aristotelian
doctrine of logic was reformed and completed; and
out of it developed an instrument for investigating the
fundamental concepts of mathematics. Some landmark
publications on Mathematical Logic were the
Begriffsschrift by Gottlob Frege, Studies in Logic by
Charles Peirce, Principia Mathematica by Bertrand
Russell and Alfred North Whitehead, and On Formally

Undecidable Propositions

of Principia

Mathematica and Related Systems by Kurt Godel.
In Barwise’s “Handbook of Mathematical Logic”
(1977), he divides mathematical logic into four parts—
set theory, proof theory, model theory and recursion
theory.
» Set theory is the study of sets, which are
abstract collections of objects. The basic concepts
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of set theory such as subset and relative complement
are often called naive set theory. Moderm research
is in the area of axiomatic set theory, which uses
logical methods to study which propositions are
provable in various formal theories such as Zermelo-
Frankel set theory, known as ZFC, or New Foundations
set theory, known as NF.

» Proof theory is the study of formal proofs in.
various logical deduction systems. These proofs are
represented as formal mathematical objects, facilitating
their analysis by mathematical techniques. Frege
worked on mathematical proofs and formalized the
notion of a proof.

» Model theory studies the models of various
formal theories. The set of all models of a particular
theory is called an elementary class. Classical model
theory seeks to determine the properties of models
in a particular elementary class, or determine whether
certain classes of structures form elementary classes.

» Recursion theory, also called computability
theory, studies the properties of computable functions
and the Turing degrees, which divide the uncomputable
functions into sets which have the same level of
uncomputability. The field has grown to include the
study of generalized computability and definability. In
these areas, recursion theory overlaps with proof
theory and effective descriptive set theory. '

The border lines between these fields, and also
between mathematical logic and other fields of
mathematics, are not always sharp; for example,
Godel’s incompleteness theorem marks not only a
milestone in recursion theory and proof theory, but
has also led to Loeb’s theorem, which is important
in modal logic. The mathematical field of category
theory uses many formal axiomatic methods resembling
those used in mathematical logic, but category theory
is not ordinarily considered a subfield of mathematical
logic.

The classical two valued Propositional 'logic and

Predicate logic are two important branches of

. Mathematical logic Actually all types of arguments
" cannot be explained with the help of propositiona]

logic. So we need to generalize the propositional logic
and as a result the predicate logic comes in to ¢
picture. Two basic objects in propositional logic 8~
statement and formula. By a statement we mean 2
declarative sentence that can be classified as true
or false, but not both. The truth or falsity of #
statement is called its truth value, denoted by T(r
1) and F (or 0) respectively. For example 3 15°
Natural number’ is a statement, which have truth
value T. ‘Delhi is the capital of USA’ is a stateme“t’
which has truth valye F, But ‘What is your pname’
‘I am a liar’ are not statements, because first one
has no truth value and second has both.
Statements may be modified or combined in

various ways to form new statements. The OPeraltlon
are truth functional in the sense that the truth values
of the new statements are determined by the tV
values of the component statements. Som¢ basi
operations of statements aré : negation (~), conjunct'o
(A), disjunction (v), exclusive or ), condltlonal
implication (), biconditional or biimplication (<7
etc. Considering p, q as statements, we can constrv

t
_the truth tables of these operations as :

Negation (~)

»|~p
TIF

P—

FIT

conjunction (A)

PAq
T

mim |-

q
T
F
T
F

F
F
F
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disjunction (V)

plalpva
T|T| T
T|F| T
FlT| T
F|F| F

exclusive or (V)

pP|4d]| P¥q
T|T| F
T|IF| T
FIT| T
F|F| F
conditional (—)
Pld9|pP—>q
TIT| T
T{F| F
FIT|] T
F|F| F
biconditional (<)
Pldlpeq
TIT| T
T{F| F
F|T| F
FIF|l T

We may translate certain sentences written in
a natural language into statement formulas using
statement letters to stand for the atomic sentences
and the connectives. Note that atomic sentences are
those sentences which are not built up from other
sentences, and as such do not contain any connective,
Linguistic equivalence will be considered in using the
connectives. For example if p denotes ‘Kaziranga is
in Assam’ and q denotes ‘Kaziranga is famous for

rhino’ then :

~ p denotes ‘Kaziranga is not in Assam’

P Aq denotes’ Kaziranga is in Assam and
Kaziranga is famous for rhino™
P vq denotes ‘Kaziranga is in Assam or
Kaziranga is famous for rhino’
p—>q denotes ‘if Kaziranga is in Assam then
Kaziranga is famous for rhino’
p&q denotes ‘Kaziranga is in Assam if and

- only if Kaziranga is famous for rhino’

On the other side a predicate is a group of
words which says somethmg about the subject. For
example 3 is a real number’ is a statement in
propositional calculus and here 1s a real number is
a predicate. We apply predrcate to one or more
names of object (or mdwrduals) to make complete
sentence. The object must be chosen from an

-appropriate set so that the sentences. become

statements. We use the propositional and predicate
logic to solve so many problems in different fields
of mathematics.

In Boolean Algebra, an abstract mathematical
structure named after George Boole (1813 - 1864)
the truth value T and F -are denoted as 1 and 0
respectively. Boole tried to formalize the process of
logical reasoning using symbols instead of words. In
1938 C. E. Shannon observed that electric circuit could
be analysed by using Boolean algebra. Thereafter
Boolean algebra became an essential tool for the
analysis and design of many kinds of electronic devices
like computers, telephones,_ mobiles etc. One of the
most important application of Boolean.algebra is to
design and simplify the digital electronic circuits such
as that used in computer hardware. In a digital
computer the smallest object is a bit, All programs
and data in a computer can ultimately be reduced to
a combination of bits. There are only two possibilities
for a bit : 1 or O. We transmit a bit from one part of
a circuit to another part as voltage. For this we need

two voltage levels. The inputs to these circuits is a set




of 0’s and I’s and they have single output 0 or 1
Besides this there are many connections between
mathematical logic and computer science. Many early

pioneers in computer science, such as Alan Turing,
were also mathematicians and logicians. The study
of computability theory in computer science is closely
related to the study of computability in mathematical
logic. Computer scientists often focus on concrete
programming languages and feasible computability,
while researchers in mathematical logic often focus
on computability as a theoretical concept and on
non-computability. The study of programming language *
semantics is related to model theory, as program

verification. The Curry-Howard isomorphism between
proofs and programs relates to proof theory:
intuitionistic logic and linear logic are significant here.
Calculi such as the lambda calculus and combinatory
logic are nowadays studied mainly as idealized
programming languages. Computer science also
contributes to mathematics by developing techniques
for the automatic checking or even finding of proofs
such as automated theorem proving and logic
programming. So we can conclude that mathematic?!
logic is important and essential not only in mathematics

but also for the development of modern science and
technology.m
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