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CHAPTER 1
ALL ABOUT “MATRICES”

Ashutosh Pandey
Department of Mathamatics, Sai College, Sector -6, Bhilai, Chhattisgarh 490006

Introduction

We often present an arrangement of numbers (or symbols, elements) mn in the form of a rectangular
or square array of number enclosed by a pair of bracketssubject to certain rule of operation in m
rows(horizontal lines) and n columns(vertical lines). Some cases are given below:

Case 1. If Abhishek secures 50 marks in English and 70 marks in Science, we may express this as
[50 70] or (50 70).

Case 2. If Dolly secures 50 marks in English, 70 in Scienceand 80 in Statistics, then we may express
this as

[50 70 80), or, (50 70 80)

Case 3. Marks obtained by three students Abhishek, Sneha andAshutosh in English, Science and
Statistics are as follows:

English Science Statistics
Abhishek 50 70 80
Sneha 70 78 75
Ashutosh 55 25 58
50 70 80 50 70 80
70 78 75 or 70 78 75--2
55 25 58 55 25 58

This square array consists of three rows and three columns. The first row indicates the marks
obtained by Abhishek in English, Science and Statistics respectively, second by Sneha in the three
respective subjects and third Ashutosh in the three subject respective subject. The first column refers
to the marks obtained by Abhishek, Sneha and Ashutosh in English, the second column in Science
and the third in Statistics.

Such a Square array, subject to certain rules of operation is called a matrix. Thus (2) is a matrix
consisting of three rows and three columns, i.e., it is 3 x 3 (read3 by 3) matrix; (1) is a matrix
consisting of one row only, i.e., it is a 1 x 3 matrix and we call it a row matrix. Now we give below
the proper definition of a matrix.

Definition

A set of mn numbers (real and complex) arranged in rectangular or square array having m rows and
n columns, the number being enclosed by bracket is called an (m by n) matrix.

2 am Page | 1
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all al2
a2l a2l
and first column, aij is the lying in the ith row and jth column

An m Xn matrix is usually written as ] thus all is the element lying in the first row

Thus mxn matrix A may be written as
A= (aj ) mxnwherei=1,234............. ,m=12345. .. ..............

e Note —
e ifall element of matrix are real number then matrix is to be real matrix
o if all element of matrix arecomplex number then matrix is to be complex matrix
o if the number of row is equal to the number of columnthen its called square matrix.
A square matrix having n row and n columns is called “ a square matrix of order n *
or an n- rowed square matrix
o ifthe number of row is not equal to the number of column then its called rectangular
matrix

Practical application of matrix:-

Computer Graphics: Matrices help may area in computer graphics like 3D modeling, and
animations in video games, movies, and apps

Cryptography: Used of matrix in cryptography like -encoding and securing information in digital
communication.

Navigation Systems: In Navigation system matrices represent travel times and distances between
multiple locations, GPS and mapping system are also use matrices to calculate routes.

Weather Forecasting: Matrices help in processing data from satellites and sensors to predict
weather patterns.

Economics and Finance: In economics and finance area the use of matrix like modeling and
solving problems related to investments, supply and demand, and optimization.

Types of Matrices

1. Row matrix and column matrix -

e Row matrix - a matrix having only one 1xn order element or only one row is called
a row matrix (or row vector )
Example [ a11,212,213,214. 20 0vvevennnn. alxn |
e column matrix - a matrix having only one n x1order element or only one column
is called a column matrix (or Column vector )
example -

all
a2l
a3l

e Null matrix— A Matrix whose all element are zero of any order ( rectangular or
Square ) is called null matrix .

Pty Page | 2
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0 0
0 0
Null matrix is singular and does not have an inverse matrix

Ex- |

Diagonal matrix — a square matrix is called diagonal matrix whose all elements except
those in the main diagonal are zero. The main diagonal can be constant or zero a diagonal

matrix must fit the following form
[dl 0 ]
0 d2
1 0
Ex-lo 2

0 0y. . .
And [ 0 0]15 also a diagonal matrix

if any of the diagonals of a diagonal matrix are zero , the matrix is singular and does not have an
inverse matrix.

e Scalar matrix - a diagonal matrix having all diagonal elements are equal to a
constant value is called scalar matix
[2 0
0 2
e Identity matrix a diagonal matrix having all diagonal element are equal to a
constant value 1 is called identity matrix

[1 0
0 1
5.Symmetric and skew — symmetric matrix

Symmetric matrix : a square matrix A is called Symmeric matrix if its transpose
is equal to its self A=AT

aij =aji for all I and j i.e if (I,j)th element = (j,i)th element for example

[8 6

6 5

e skew — symmetric matrix a square matrix A is called Skew- Symmeric matrix if
its transpose is equal to its self with negative sign A = -AT

ajj = -aji  for all I and j reif (Lj)th element = - (j,i)th element for example
[ 5]
6 5
e 6.Hermitian and skew Hermitian matrix

Hermitian Matrix - acomplex square matrix A is called Harmitian matrix if its
own conjugate transpose is equal to its self A = AT

5 3+7i
3—-7i 2

ST Page | 3
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Ex

Ex

Ex

Ex

Ex

Ex

skew Hermitian matrix - a complex square matrix A is called square Harmitian matrix if

its own conjugate transpose is equal to its self with negative sign A=- AT

5 3+7i
-3+7i 2

Nilpotent matrix- Asquare matrix A such that A¥ =0 where k is least positive
integer(index), is called nilpotent matrix

v’ If A3 =0 then it is nilpotent matrix of index 3

v' If A®=0 then it is nilpotent matrix of index 5

0 0 O

0 0 O

0 1 0

e Involutory matrix- a square matrix A is said to be involutory matrix if square of matrix
equal to identity matrix i.e A%=1

1 0 0

0 0 1

0 1 0

e Idempotent matrix- a square matrix A is said to be Idempotent matrix if square of matrix
equal to itselfi.e A>=A

1/2 1/2 1/2

1/2 1/2 1/2

1/2 1/2 1/2

e Orthogonal matrix- a square matrix A is said to be Orthogonal matrix if the product of
matrix A with its transpose matrix A is equal to identity matrix i.eAA =I

1 0 0

0 0 1

0 1 0

e Singular and non-singular matrix— A square matrix is called singular marix if its
determinant is zero. A non singular matrix has a determinant that is not equal to zero

1 0 0

0 0 1 thisisnon singular matrix

0 1 0

0 0 O

0 0 0 thisis singular matrix

0 1 0

e Diagonalizable matrix -A matrix A is called a diagonalizable matrix if its similar to
diagonal matrix i1e A is diagonalizable if its diagonal element D= diag(
d1,d2,d3,d4....... )And non singular matrix P such that P! A P =D where P is matix of
Eigen Vector

v' If matrix has distinct eigen value then matrix is diagonalizable.

ST Page | 4
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v/ if matrix is diagonalizalbe then its Algebric multiplication and Geometric Multiplication

will be Equal
1 5 7
Ex-5 2 6 this matrix is symmetric and also diagonlizable .
7 6 3

e Unitary Matrix — A matrix is said to be Unitary matrix if the product of matrix A with its
conjugate transpose matrix AT. equal to identity matrix i.e A AT =1

Rules of Operations on Matrices

e Multiplication oftwo matrix— the multiplication of matrix C;; sum of product of ith row
of first marix A and jth column of second matrix Bi.eCi;=aii bij+ aiptboj................ +ainbn;

e Addition of matrices the sum of two matrix is a matrix obtaining by adding the

corresponding element of the given matrix

a;q Qaqp [bll blZ] [a11 + b11 ain + b12

Thus |:a'Zl aZZ b21 b22 a21 + b21 azz + b22

e Subtraction of two matricesSubtraction of matrices the Subtractof two matrix is a matrix
obtaining by Subtract the corresponding element of the given matrix

a11 a12 b11 blZ] _ [a11 - b11 a12 - b12

Thus a21 a22 b21 b22 a21 - b21 azz - b22

e Scaler Multiplication of twomatriceseach entry of matrix Amultiply by scaler value or
any other constant valve is called scaler multiplication i.e C=k A

ka;; k12]
ka1 ko

aiq

] a12] C=
az1 Q2

A= [
a1 4y

then C= k[

* Transpose of matrix if A mxn matrix obtain by interchanging the rows and coloumn of

matrix A is called the transpose of matrix and denoted by AT

AZ[al1 ] then AT == [

ajq a21]
a1 dz;

a2 QA

e Inverse of Square matrix -A square matrix A of order m and if there are exist another
square matrix of same order B and product of these matrix equal to indentity then matrix B
is called inverse matrix of A and denoted by A !

S

ThenAB=[i g][_31 _25]=I

v" Note — if B is the inverse of A , the A is also inverse of B
o A rectangular matrix Dose not exist inverse
o If the number of row of first matrix and number of column of second matrixare not
equal and determinant of matrix will be zero then does not posses inverse matrix

ST Page | 5
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o IfA and B are invertible matrix then(AB)'= b A’

Some important properties

2w e

Properties of addition of matrix

Commutative low — if A and B are same order matrix then A+ B=B+A

Associative low - for any three matrix of same order A,B,C such ( A+B)+C = A+(B+C)
Existence of additive identity — let A be n xm matrix and O be n xm zero matrix then
A+O=0+A=A

Existence of additive inverse — let A be n xm matrix andanother B be n xm matrix then
A+B=B+A= Identity (0) then B is the inverse of A

Properties of multiplication of matrix -

l.
2.

associative law- For any three matrices A, B and C i.e (AB) C=A(BC)
distributive law- For three matrices A, B and Ci.e A(B + C)=AB + AC

(A + B) C=AC + BC whenever both sides of equality are defined.

3.

existence of multiplicative identity For every square matrix A, there exist other matrix of
B such that BA = AB = Athen matrix B Is a identity matrix

Solution of Linear Equations

Homogeneous system of equation

let AX = B be a system of n linear equation in n variable if B = 0 then its a homogeneous
equation

If determinant of matrix does not equal to zero the system of equation is consistent has a
unique solution and X= 0 which is called a trivial solution

If determinant of matrix does equal to zero the system of equation is consistent has
ainfinitely many solution or non trivial solution

Non Homogeneous system of equation—

let AX = B be a system of n linear equation in n variable if B # 0 then its a Non
Homogeneous equation

If determinant of matrix does not equal to zeroA # 0 the system of equation is consistent has
a unique solution

If determinant of matrix A =0 and (adj A)B#0 then the system of equation is inconsistent
and has a no solution

In other word

Rank of [ A:B ] =rank of [A]=n  Unique Solution

Rank of [A:B] =rank of [A]#n Infinite solution

Rank of [A:BJ#rank of [A] No Solution

Svlvester‘s Low

Let F v— u be linear transformation then

rank of A + nullity of A=n where nis dimention of v

Reference
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CHAPTER 2
LASER AND ITS APPLICATION

Priyanka Tamrakar
Department of Science, Sai College, Sector -6, Bhilai, Chhattisgarh 490006

Abstract

Since their development in the 1960s, lasers—an abbreviation for Light Amplification by
Stimulated Emission of Radiation—have transformed a broad range of scientific, industrial,
medical, and technical domains. The physics of stimulated emission, population inversion, and
optical resonators are among the basic concepts of laser operation that are thoroughly covered in
this study. The classification of lasers according to their medium—solid-state, gas, liquid, and
semiconductor—is further examined and important features like coherence, monochromaticity, and
high intensity are highlighted. The study's primary goal is to investigate the various uses of laser
technology. These include scientific research in spectroscopy and quantum computing, medicinal
applications in surgery and diagnostics, fiber optic telecommunications, and precision cutting and
welding in manufacturing. Femtosecond lasers and their effects on nanotechnology are among the
new developments and trends covered in the study. This study highlights the laser's crucial role in
influencing contemporary innovation and its future course across disciplines by assessing both its
present and potential applications.

Keywords: Laser, laser radiation, light amplification, light emission.
Introduction of Lasers
The Evolution of History

Using Planck's law of radiation, which was founded on probability coefficients (Einstein
coefficients) for electromagnetic radiation absorption and spontaneous and stimulated emission,
Einstein provided the first theoretical underpinnings for the LASER and MASER in 1917.
Following the reports of several scientists, including Alfred Kastler's proposal on optical pumping
in 1950 and its demonstration by Brossel, Kastler, and Winter two years later, and R. W.
Ladenburg's first theoretical description of stimulated emission and negative absorption in 1928 and
its experimental demonstration by W. C. Lamb and R. C. Rutherford in 1947, Theodore Maiman
was the first to demonstrate the earliest practical laser in 1960 . The optical pumping of synthetic
ruby crystal with a flash lamp that produced pulsed red laser radiation at 694 nm was the basis for
Maiman's first laser. In the 1960s, Iranian physicists Javan and Bennett created the first gas laser by
combining He and Ne gases in a 1:10 ratio. In 1962, Nick Holon Ya created the first semiconductor
visible-light-emitting laser, and R. N. Hall exhibited the first diode laser composed of gallium
arsenide (GaAs) that emitted radiation at 850 nm. [1]

ST Page | 8
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Principal of laser
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+ Stimulated absorption of radiation is the process of raising an atom's energy level by absorbing
the stimulating incoming photon.

-

7 1
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/\/\—dw o

& &

Fig. - Stimulated absorption

e Spontaneous emission of radiation is the process by which an excited atom moves on its own to a
lower energy level.

o Stimulated emission of radiation is the process by which an excited atom, stimulated by an incident
photon, transits to a lower energy level by emitting photons. [2]

Page | 9
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fig. - Spontaneous emission

e Features of Laser Radiation: Compared to traditional light sources, laser radiation has four
advantages:
(1) It is highly monochromatic.
(2) It is highly directed.
(3) It is highly coherent.
(4) It has a very high intensity.

A LOT OF MONOCHROMATIC

Ordinary light has a bandwidth of roughly 1000 A. Laser light has a bandwidth of roughly 10 A.
High monochromaticity refers to a laser light's narrow bandwidth. BANDWIDTH: Broadband is
defined as the wavelength (Hz) spread around the wavelength of greatest intensity. Comparing laser
light to traditional light sources, the former is more monochromatic. This monochromaticity allows
for the concentration of a lot of energy into a very tiny bandwidth. For a high-quality laser:v =5 X
10"* Hz Av = 50 Hz For a typical sodium light, the degree of non-monochromaticity is significantly
higher.

HIGH DIRECTIONALITY:

Light is emitted in all directions by standard light sources such as lamps, sodium lamps, and torch
lights. We refer to this as divergence. However, a laser only emits light in one direction. This is
known as laser light's directionality. Ordinary light spreads over a few kilometers, whereas laser
light expands over many kilometers to a diameter of less than 1 centimeter. Divergence is a measure
of a laser beam's directionality. Where rl and 12 are the laser beam's radii at distances d1 and d2
from the source, AO = (12 - r1) / (d2 - d1).Therefore, little divergence is necessary to achieve high
directionality.

HIGHLY COHERENT:

Two light rays are considered coherent when their phase differences are independent of time. It is
stated in terms of the light field's ordering.

Compared to other typical sources, lasers have a higher degree of ordering.

A laser beam with a diameter of 1 um can provide tremendous power (10'? watts) in space due to
its coherence alone.

Two separate notions of coherence exist:

1. Coherence of space

2. The consistency of time

Pacrn Y Page | 10
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The capacity of two light waves at different points in space to sustain the same phase difference
over time is known as spatial coherence.

The coherence length (Lc) of a He-Ne laser is roughly 600 kilometers. This indicates that the light
wave maintains its phase across a considerable distance.

The coherence length is only around 3 cm in sodium light, which is significantly shorter.

The following formula illustrates the relationship between monochromaticity and coherence:
xi=(A f/f)x1/Lc

where

Lc is the coherence length.

f is the initial frequency.

A _fis the frequency change.

Xi is a number denoting coherence.

Therefore, light is more monochromatic (having only one color or wavelength) when Lc is large
and xi is small.

TEMPORAL COHERENCE:

The length of time that a light wave's phase remains constant over time is known as its temporal
coherence.

* The coherence time (tc) of a He-Ne laser is around 0.001 seconds.

« It is substantially shorter for sodium light, at roughly 0.0000000001 seconds.

Formula:

xi=(A f/fHocl/te

where tc is the coherence time. Light that has a greater tc remains in phase for a longer period of
time, making it more monochromatic.

HIGH INTENSITY: The energy a wave carries per unit time per unit area is known as intensity.
Intensity = Energy / (Time x Area) is the formula.

» Light is dispersed in all directions by standard light sources, such as bulbs. Since a laser
concentrates light in a single direction, all of the energy remains in a narrow beam, whereas the
energy disperses and weakens with distance. The light is extremely powerful as a result.

Example: The power entering the eye from a 100 W bulb at a distance of 30 cm is roughly 1/1000
of a watt. However, laser light is considered to have considerable intensity since its energy is
concentrated in a tiny area of space and within a restricted wavelength.

Laser Power Range:

* A gas laser has a power of roughly 107 watts (0.001 W).

 The maximum power for a solid-state laser is around 10° watts (1,000,000,000 W).

Fundamental Words:

Absorption is the process by which an atom transitions from its ground state to a higher
energy level by absorbing energy from an external source in the form of a photon (hv).

Atom + hv — Atom* is the reaction.
where Atom* denotes the excited state of the atom and hv is the energy of the incoming
photon. [3]

Comparing laser and regular light

Petin Y Page | 11
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Normal illumination laser

Because ordinary light is composed of radiation
with multiple wavelengths, it is
polychromatic.Since laser light only has one
wavelength, it is monochromatic.

Since ordinary light spreads in all directions, it
is divergent. Since laser light only moves in
one direction, it is non-divergent.

Ordinary light has less intensity.

due to a lower photon concentration Due to a
larger photon concentration, laser light has a
higher intensity.

Normal light is not Coherent The coherence of
laser light is high.

Ordinary light is not as brilliant because of its
decreased intensity. Because of the laser light's

tremendous intensity, it is very brilliant.

For instance, Examples of sunlight include laser
light.

Ground State and Excited States:

When every electron in an atom is in the tightest feasible orbit around the nucleus, the atom

has the lowest energy level. The "ground state" is the name given to this energy level. An atom's

electrons may go to outer orbits when one or more of them absorb energy. The "excited state"
is the energy level at which the atom is in an excited state. Typically, excited states are unstable.
Light is the result of electrons releasing excess energy as they descend from higher energy
levels to lower ones. Interaction of Radiation with Matter:1. Induced Absorption or Stimulated

Absorption: An atom transitions from its ground state (energy E1) to its excited state (energy
E2) when it absorbs a photon with energy h x f, where f is the photon's frequency.This
procedure is called stimulated absorption, or induced absorption, or simply absorption.The
energy differential is determined by E2 - E1 = h x fw here E1 is the ground state's energy. E2

is the excited state's energy.

Planck's constant (h) and the absorbed photon's frequency(f)

Excited

E slale
y)

E,-E =hv /M/M

M ¢
E | )  Ground
state

/") Exciled
E 7_—1 state

E i Ground
stafe

Fig. - Ground State and Excited States
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Each atom will absorb the energy from the incident photon and transition to the excited state if there
are a large number of atoms in the ground state.

* The energy density of the incident radiation (p nu)
* The number of atoms in the ground state (N1)

* Then proportional to the rate of absorption (R12).
where the likelihood of an absorption transition per unit of time is given by the constant B12.

1 spontaneous emission

An atom's inherent propensity is to look for the structure with the lowest energy. As seen in the
image, the excited atoms tend to return to the lower state by sacrificing the extra energy h x f rather
than remaining in the excited state for an extended period of time. Without any external energy, the
excited state E2 atom emits a photon with energy h % f, which returns it to the ground state
E1.Spontaneous emission is the term for this type of radiation release that is not caused by an outside
force. There is no way to restrict this emission.

Excited
xcited
E2 ‘Ok state E — il

2 state

W\ Ey—E, =ho
Ground .
E : L | lOf Ground

state state

Fig. - spontaneous emission
The spontaneous emission rate The quantity of atoms or molecules in the excited state determines
R21 (Sp). In other words, R21 (Sp) o< N2.
Where:
* Rate of spontaneous emission (R21 (Sp))
* N2 is the number of excited-state atoms.

R21(Sp)=A21N2

Where A21 is a constant that gives the probability of spontaneous emission transitions per unit time.

2. Stimulated emission
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The figure depicts the atom in the excited state E2. The atom can be stimulated to transition to its
ground state by a

-h L’/ V’ / [/ |
__k/’ Excited ~ Excited
E slale E ) stat

) E,~E =hv

ARARS

Ground O .
; Gronnd
E 1 E 1

state
z state

Fig.- Stimulated emission

photon of energy h. An extra photon with the same energy, h°, is released by the atom throughout
this process. This technique is referred to as stimulated emission since an external photon is used to
activate the emission.

The energy density of the incident radiation (pf) and the number of atoms in the excited state (N2)
determine the rate of stimulated emission R21 (St).

That is:
R21 (St) o« pf x N2

R21(St)=B21pvN2

Where the probability of stimulated emission transitions per unit of time is given by the constant

B21. [4]

Various kinds of lasers

(i) Three-level laser, or ruby laser
The laser is solid-state. Maiman was the first to construct it in 1960. The laser has three
levels. The active medium The active medium is a ruby crystal in the shape of a cylindrical
rod. Ruby is a crystal of aluminum oxide (Al,O3) doped with 0.05% chromium ions. The
rubber rod is roughly 10 cm long and 1 c¢cm in diameter. The color of a ruby rod is
pink.Pumping Technique: Here, the optical pumping technique is applied. A helical xenon
flashlamp surrounds the ruby rod. Chromium ions possess suitable energy levels to
produce lasers. The xenon tube's flash creates optical pumping. The pumping of the
chromium ions uses only a portion of this energy. A cooling system is included to keep the
Ruby rod cool because the residual energy warms up the device. The two optical
resonators. The other face serves as a partial reflector and is slightly silvered.

(ii) Helium-Neon Laser (Four-Level Laser)

He-Ne laser was the first gas laser fabricated by Ali Javan and his coworkers. This laser's
continuous power output makes it the most popular. The laser has four levels.
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Construction
4
F, g o
7 '5__
2 lass tube He-Ne C I:I'> Laser 6328 A®
mixture(10:1) :
cathod an-::dej
fully {1 e
partially
reflecting mirror power supply reflecting mirror

fig.- Helium-Neon Laser laser

Active medium: A long, narrow discharge tube that is roughly 90 cm long and 1 cm in diameter
makes up the setup. A combination of He and Ne gases in a 10:1 ratio is poured into the discharge
tube at a pressure of 1 torr (1 torr = 1 mm of Hg). The active medium is this mixture of gases. In
this case, Ne atoms are the lasing agent, while He is the pumping agent. He atoms are more readily
excitable than Ne atoms due to their greater mass and lighter mass.

Optical resonator: Two mirrors are mounted on the tube's axis. There is a mirror that is partially
reflecting and one that is entirely reflecting.

Pumping Method: Pumping is accomplished via inelastic atom-to-atom collision.To create a gas
discharge, electrodes are supplied and coupled to a high-voltage power source. The He atoms are
excited when the electrons collide with them as they are driven from the cathode.Neon atoms
experience population inversion as a result of the excited helium atoms transferring their energy to
them.
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(ii1) Semiconductor Laser: Solid-state lasers are semiconductor lasers. Gallium Arsenide (GaAs) p-
n junction diode lasers were the first and most popular semiconductor lasers. Semiconductor lasers
are used in CD players, laser printers, and other devices. The electron states in the valence and
conduction bands are linked to the transitions in a semiconductor laser. The output is not crisp
because the higher and lower energy levels are continuous.

Construction
+ve
i
//,

p-type >
. I _ laser output active region
7 iy .
~ ially silvered

fully silveredg n-type T Y

-ve

fig. - Semiconductor Laser

Two highly doped semiconductors combine to form a p-n junction, which makes up the
semiconductor laser.

Active medium: In a semiconductor laser, the active medium is the depletion region. The depletion
layer has a very thin thickness of only 1 um.

Pumping Source: Conduction electrons will be injected into the junction area from the n-side, and
holes will enter from the p-side when a forward-biased electric field is present. The depletion region
will therefore get thinner as a result of the recombination of holes and electrons occurring there
once more. The pumping method is the direct conversion method.

Optical resonator: A resonant cavity is created by the semiconductor's two faces that are
perpendicular to the junction. To provide external connections, the diode's top and bottom faces that
run parallel to the junction are metalized. Both the back and front faces have been roughened.[5]

Application of laser

Utilized in communication via fiber optics.

Used to create more potent laser diodes than LEDs.
Used for wound healing.

Utilized in laser printing.

Used to read barcodes.

Utilized for holographic recording and reconstruction.
Utilized in systems of communication.

Utilized in pattern recognition and barcode reading. [6]
Reference:
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CHAPTER 3
AP B Berfadl d IYfAd FAS vd Huy

T ue, anamdt ()
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R aifecy A @ el faur weell &1 R aftcy & yeard deriidr. H2M
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fepdll FTdTAe e W gl &1
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gfelan &1 TIEY UeheH deel Sl §1"2
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3% AT d GATAT &1 Al AU 3H FFUeddl Bl U TRARSI, JSIE-USIET Taehr
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afRfEufaat @ gurRa $r sTor @dar &1 39 Agasfiy aRart & 313 & B9 & 3Ha
BdT & Wed 38 AT H UIS BIS SAH HWFT g HI ared T &1 U Ascarpial &
NT-UId ATAT-Tar 39a Fa9 & 3oodd Hfasy & dEIar FHa &1 336 fow T 3w
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S @A §1 341 31U Shaa & Fft F R AEx 3R 3ua Shaa @t 31 dd S fir
doTeh 3@ ST B
FMFBIA J A gRg Feren el 3R Fie' & AqTT urT G0 SN 3Her aAqr
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CHAPTER 4
TOOLS AND TECHNIQUES

Dr.Hiteshwari Ravte
Department of Education
Ghanshyam Singh Arya Kanya Mahavidyalaya, Arya Nagar, Durg (CG)

Abstract

In today's era, education research has become digitalized. At present, changes are being seen in
research work. For research, we need data, data can be quantitative and qualitative. For a survey
based research work, data can be obtained from primary and secondary sources. Different types of
tools are used for data collection. Data collection in research has become modern through
digitalization. Tools and technology are used to collect data. We can use tools and technology in
digital form to collect data. A researcher can effectively organize the extensive information involved
in modern research. Effective data use is important for a researcher who adds valuable knowledge
to his field as well as provides innovation.

Keywords: Education, NEP 2020, Research, Digitalization, E-Data, Data Collection, Tool and
Techniques

Introduction:

The word research is not being used for any modification or discovery of an object. This process
also includes the sub-processes of exploration and research. In this word, the processes of inquiry,
investigation, deep inspection, extensive testing, planned study, general determination with purpose
and readiness are important according to the nature. Research is not a process that only investigates
on the ground. In this, inspection is the main suffix. The second main idea is the specification of the
problem. In this way, it can be said that research is the all-round analysis of a problem in a well-
limited area. The problem begins with curiosity. A curious person can make the research work
successful. In the absence of curiosity, this action is not possible in any form. Therefore, the
emergence of curiosity in the mind is the basic foundation of research. The main goal of education
is to develop and change the behavior of children. Through research work, importance is given to
human development and welfare along with knowledge enhancement. These goals can be achieved
through research and teaching activities. The process of studying the problems of teaching and the
problems related to the development of child's behaviour is called educational research. Research
is very important to bring innovation in the field of education. Educational research is needed to
make the teaching learning process as effective as possible.

Research is something that seeks to acquire new knowledge. Research satisfies the
instinct of curiosity. In today's age, it is important for researchers to use data effectively. It enables
validation of original research findings, ensuring that the findings are reliable. By systematically
organizing and analyzing research data, researchers can uncover patterns and trends that can lead to
more impressive conclusions. Modern research generates large amounts of data, including digital,
sensor, and survey data, as well as output from simulation software. Tools such as spreadsheets and
laboratory notebooks are essential for organizing data. Organizing and integrating these data
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increases the quality and reliability of research. The use of digitalization is important in modern
research, allowing researchers to make decisions and validate findings. Researchers employ
effective data management and analysis techniques, leading to more comprehensive and impressive
results. Data collection is analyzed with digitization and potential results are evaluated. Data can
also be seen in this way. Research can be defined as, according to P.M. Cook, "Research is the
search for facts, their meaning and utility in the context of a problem with honesty, detail and
intelligence." Research is an effort to acquire new knowledge. An academic research is one that
moves towards knowledge.

Research

The term research means proper study about a specific subject or concern using specific methods.
To analyze an observed phenomenon, inductive methods of research are used. Inductive methods
are related to qualitative. For verification of the observed phenomenon, deductive methods are used.
Deductive methods are related to quantitative research. In determining the tools and techniques of
the study, at this stage it is necessary for the researcher to determine those tools and techniques. By
using which reliable and objective facts can be collected. These techniques are always selected
keeping in mind the nature of the problem. At this stage it is also necessary to clarify the use of
various tools and techniques because only by their proper use it is possible to collect correct facts.
For example, schedule or questionnaire is a major technique of research and only by its proper
construction and use can reliable information be collected. Data collection or research tools refer to
the tools or instruments used to collect data, such as paper questionnaires or computer-aided
interview systems. Questionnaires, interviews, rating and interest scales and tests are the main tools
for collecting data. Broadly speaking, it allows comparison between the objectives set and the
learning or tasks achieved. It is a very simple and useful technique for analyzing the scope of a
particular skill or process, at various levels. Research tools refer to the instruments using which data
is collected. This becomes the approach to data collection for the study. Research gets the right
direction if the appropriate tool is used. Sometimes the need for more than one tool is reflected
according to the nature of research. But overall it is only one tool, which helps us in data collection.
From the research point of view, many tools exist today. Surveys, case studies, questionnaires,
interviews, interest and interest scales are used today for data collection. But for any research
instrument or psychological test to be qualitative it would be necessary that it possesses the
following characteristics.

Data and Data Collection

Data is that which is to obtain or collect data in quantitative and qualitative form from primary and
secondary sources for the topic taken in research work. And the result is known by collecting data
and evaluating them. Tools are used to collect data, tools can be used both online and offline. Data
collection is an essential step in all types of research, analysis and decision making, including
research conducted in social sciences, business and healthcare. The researcher must identify the
time of data collection, the type of data, the source of data and the methods being used. There are
many different methods of data collection. And data can be quantitative and qualitative. Data can
be divided into qualitative and quantitative. Qualitative data includes details such as color, shape,
quality and appearance. Unsurprisingly, quantitative data deals with numbers, such as statistics,
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polling numbers, percentages, etc. Primary and secondary methods of data collection are two
approaches used to collect information for research or analysis purposes-

1. Primary Data Collection

The first technique of data collection is primary data collection in which original data can be
obtained directly from the source or through direct contact with the respondents. This method allows
the researcher to obtain direct information in line with their research objectives.

There are various techniques for primary data collection, such as-

Survey and questionnaire- The researcher creates a questionnaire to collect data for research. The
researcher can use the questionnaire to collect data both online and offline, such as mail, call, PDF,
Google form, by sharing link etc. Data can be obtained from online and offline.

Interview- The researcher conducts interviews to collect data for research in which there is a
dialogue between the researcher and the respondent. Researchers can conduct interviews for
research online and offline to obtain data, online through video conferencing, phone calls, etc.
Interviews can be structured (with predetermined questions), semi-structured (allowing flexibility)
or unstructured (more conversational). Interviewing as a technique is mentioned, and it can be
divided into different interview types or ‘tools’ such as:

Word association- The researcher gives the respondent a set of words and asks them what comes
to their mind when they hear each word.

Sentence completion- Researchers use sentence completion to understand the respondent’s
thoughts. This tool involves giving an incomplete sentence and seeing how the interviewer finishes
it.

Role playing- Respondents are presented with a hypothetical situation and asked how they would
act or react if it were real.

Individual survey- The researcher asks the questions individually.

Online web survey- This survey is easy to complete, but some users are not ready to answer
truthfully.

Mobile survey- Currently, mobile survey is being used to collect data through mobile. The use of
mobile devices like SMS, app, tablet or smartphone has become easy.

Phone survey- No researcher can call thousands of people at once, so they need a third party to
handle this work. Many people have call screening but they do not answer.

Observation- The researcher observes an event to collect data for research and prepares a record
by observing the event. Observation is a simple and good method. Observation is more effective at
a small scale. The researcher directly observes the event to collect data for research.

Experiment- The researcher controls the conditions for the experiment in collecting data for
research and collects data for conclusion by observing the effect of variables for results and analysis.
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Focus group- It makes it easy to know the opinion, perception and experience of people. This
method is an important method.

2. Secondary Data Collection

Published Sources- Researchers refer to books, academic journals, magazines, newspapers,
government reports and other published materials which contain relevant data.

The following are the tools for collecting data for educational research work-

1. Observation - Direct observation of behaviour or events.

2. Interview - Face-to-face or telephonic conversation to collect in-depth information.
3. Sociometric Method - Use of sociometric method to collect data.

4. Questionnaire Method - All those tools are included under this, through which any information
is being obtained. Its format is of questions and statements. The following tools are included in it -
(1) Questionnaire, (2) Marking Scale, (3) Schedule, (4) Rating Scale, (5) Attitude Scale, (6) Mark
Sheet.

5. Psychological Tests - Psychological tests are required to study the mental ability of the student.
At present, many psychological tests are conducted, through which a researcher obtains a lot of
information, which helps him in reaching his conclusion. The psychological tests that are currently
being used are as follows: (1) Intelligence Test, (2) Achievement Test, (3) Interest Table, (4)
Aptitude Test, (5) Personality Table, (6) Attitude Scale.

Data can be collected through the above tools, this work can be done manually and we can also do
it digitally.

Research and Digitalization

For statistical analysis, there is statistical software like SPSSA Stata. For analyzing qualitative data,
there is qualitative data analysis software like N Vivo. The tool for converting audio or video
recordings into text is transcription software. For searching relevant research, there are literature
databases like PubMed, Scopus and Web of Science. For organizing and managing citations, there
is reference management software like Zotero and Mendeley.

Some of the main digital tools for data are-
Zotero
Mendeley
EndNote
Ithenticate
ScholarC
Scrivener
PaperPal
Trello
GantPro
Evernote
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Academic Search Engine

R Discovery

Google Scholar

Journal Selection Tool

Journal Finder

Global Journal Database

Earlier, research work was done manually, but with the passage of time, digital tools have made
their place in research work. If we want to collect data, we can get it through Google Form or PDF,
Word Document, link sharing, email. Currently, tools and techniques for collecting data are
available in digital form. And a lot of information and resources are available online for the
researcher. Along with the option to search and access data through digital tools, many tools are
also available. A researcher is able to increase his efficiency and effectiveness for research work.

Major digital software for research

Stata - Stata is a powerful statistical software which is used in research work, and graphics can be
made using quantitative data. Stata software is used in many areas. It can be said that Stata is used
for statistical analysis in research work. The following tasks can be done with Stata: data
management, statistical analysis, graphs and charts, preparing reports, etc. Stata software is
available for Windows, Mac and Linux operating systems.

R Studio - It is a powerful tool for programming language. R Studio provides user interface. Data
analysis is done in it. And graphics can be made using quantitative data in R Studio.

Jotero - Jotero is an open source tool used in research work. In Jotero, sources of articles, books,
documents and web pages can be collected. Using Jotero, a personal library can be created. A
researcher can obtain data from databases, websites and libraries for his research work.

Semantic Scholar - Semantic Scholar is a type of database. Semantic Scholar started as a database
related to the subjects of computer science, geology and neuroscience. In Semantic Scholar,
researchers are doing research work on machine learning, human computer interaction and artificial
intelligence.

Mendeley - Mendeley is a powerful software. It helps the researcher in research work. And to do a
new research, Mendeley provides a platform for the researcher to search. And research papers,
articles and other documents can be kept in Mendeley. And papers can be shared in private and
public groups. You can create a bibliography using Mendeley.

R Rabbit - R Rabbit is a tool. R Rabbit helps the researcher for research articles. R Rabbit uses Al
With the use of R Rabbit, the researcher can reduce the time period. With the help of R Rabbit, it
has become easy to search related literature. R Rabbit is a free online platform. R Rabbit presents a
list of articles through the database for the researcher.

Al - Al is a tool. With the help of Al, researchers can quickly scan the database of research articles,
and identify research papers related to the research topic. With the help of Al tools, machine learning
and natural language and technology are used for literature review, data analysis and writing. Al
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plays an important role in a research work. And Al tool is important for data collection. Al provides
tools to analyze qualitative data for training and model development.

Conclusion

Research work currently emphasizes digital use. Today's research is the most innovative approach
to learning and study. Which is based on both research and innovation. The government provides
many programs to encourage new education among students as well as teachers. It also emphasizes
the vision of research and innovation in the current higher education system. We have to adopt the
challenges of new education. And find answers to these challenges. Integration of technology in the
process of teaching and learning is also one of the latest ideas in higher education. According to the
National Education Policy 2020, all students have to get permanent access to high-quality
education. E-data has been given more importance for research and innovation. It keeps the data in
an organized manner and combines and integrates data sets.
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Stress Level vs Workload

10 | —e— Stress Level
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2 4 6 8 10 12 14 16
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Guilt vs Social Expectations
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CHAPTER 6
Implementation of NEP 2020 in Chhattisgarh: opportunities and challenges

Neha Bansal
Department of Commerce & Management, Sai College, Sector -6, Bhiali, Chhattisgarh

Introduction

The National Education Policy (NEP) 2020 aims to bring about a significant shift in the education
sector by establishing a system grounded in Indian values. Its goal is to help transform India (Bharat)
into a fair, dynamic, and knowledgeable society by ensuring quality education for everyone,
ultimately positioning the country as a global leader in knowledge. The policy is built on five core
principles: Access, Equity, Quality, Affordability, and Accountability. It is designed to equip the
younger generation to face both current and future challenges at national and international levels.

The National Education Policy (NEP) 2020 emphasizes that school education should not only build
cognitive abilities—such as foundational literacy and numeracy, and advanced skills like critical
thinking and problem-solving—but also foster social and emotional abilities, often known as soft
skills. These include cultural sensitivity, empathy, perseverance, teamwork, leadership, and
communication. The NEP aims to make pre-primary education accessible to all and places strong
emphasis on achieving basic literacy and numeracy for all children by 2025. It proposes a wide
range of reforms across school education to improve quality, such as a new 5+3+3+4 curricular
structure for children aged 3 to 18 years, changes to exams and assessments, better teacher training,
and revamping the regulatory system. The policy advocates for increased public investment,
integration of technology, and greater attention to vocational and adult education. It also suggests
reducing curriculum content to essential topics to allow for more holistic and analytical learning.

The National Education Policy (NEP) 2020 outlines several key recommendations for improving
higher education in India. These include promoting multidisciplinary and holistic learning, granting
more autonomy to institutions, encouraging high-quality research and ensuring continuous
professional development for educators. It also emphasizes the use of technology, the
internationalization of higher education, and the restructuring of governance and regulatory
systems. The policy supports the adoption of multidisciplinary curriculum, blended teaching
methods, reliable assessment practices, and the availability of educational content in Indian
languages. NEP 2020 aims to transform the education system and help position India as a global
center for skilled talent during the ‘Amrit Kaal,” the 25-year journey toward becoming a developed
nation by 2047. Achieving this vision will require coordinated efforts from the central and state
governments, union territories, higher education institutions, regulatory bodies, and all relevant
stakeholders.

Objectives of NEP 2020:

The National Education Policy (NEP) 2020 presents an all-encompassing plan to transform India's
educational structure, focusing on creating a more well-rounded, adaptable, and interdisciplinary
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approach that meets the demands of the 21st century. Its goal is to equip learners to face current and
future challenges while preserving the country's cultural heritage and core values.

1.Transformative Shift:

The NEP 2020 seeks to revolutionize India’s education system by adapting it to 21st-century
requirements and encouraging comprehensive, interdisciplinary learning.

2.Global Knowledge Superpower:

The policy aspires to position India as a leading global center of knowledge by ensuring accessible,
high-quality education for everyone.

3. Sustainable Development:

The National Education Policy (NEP) 2020 aims to support the creation of a fair and sustainable
knowledge-based society by ensuring access to high-quality education for everyone.

4. Holistic Development:

It highlights the need to nurture a well-rounded development by focusing not just on intellectual
abilities, but also on emotional and social skills such as creativity, critical thinking, and the ability
to solve problems.

5. Emphasis on Indian Ethos:

The policy is deeply grounded in the cultural traditions and core values of India.
Features of NEP 2020

1. Revised Curriculum and Teaching Framework:

The NEP 2020 brings in a fresh educational format of 5+3+3+4, moving away from the traditional
10+2 model.

2. Focus on Basic Literacy and Numeracy:

The policy highlights the critical need to build essential skills such as reading, writing, and basic
mathematics.

3. Promotion of Multilingualism:

The NEP 2020 advocates for using one's native language or local language as the primary medium
of instruction, especially during the foundational years.

4. Assessment Reforms:

The policy establishes a new National Assessment Centre, PARAKH, and seeks to introduce more
flexibility into board examinations.

5. Inclusivity and Equity:

The NEP 2020 prioritizes ensuring equal and inclusive education, particularly for marginalized and
economically disadvantaged communities.
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6. Early Childhood Care and Education:

The policy highlights the significance of providing high-quality care and education for children
between the ages of 3 and 6.

Implementation of NEP 2020 in Chhattisgarh:-The Government of Chhattisgarh is proactively
adopting the National Education Policy (NEP) 2020, with a focus on key areas such as the 5+3+3+4
curricular structure, early childhood care and education, and encouraging instruction in the local
language. Major efforts include creating state-specific curriculum frameworks, conducting
orientation programs for stakeholders, and developing curricula that align with the goals of NEP
2020. Additionally, the state is working on improving foundational literacy and numeracy, as well
as updating vocational education.

Here’s a closer look at how Chhattisgarh is implementing the policy:
1.Curriculum Development:

The state is creating State Curriculum Frameworks (SCF-SE) for school education, ensuring that
the curricula are in line with the objectives of NEP 2020.

2. Orientation Programs:

Orientation programs at the state level are being organized for different stakeholders, such as
teachers and administrators, to facilitate the effective implementation of the policy.

3. Foundational Literacy and Numeracy:

Chhattisgarh is prioritizing the goal of ensuring that every child achieves foundational literacy and
numeracy by the end of Grade 3, in line with the NIPUN Bharat initiative.

4. Local Language Medium of Instruction:

The state is actively working to implement NEP 2020's suggestion of using the mother tongue or
local language as the primary medium of instruction, especially in remote tribal regions, up to at
least Grade 5.

5. 5+3+3+4 Structure:

The revised academic structure is being put into practice, with students spending five years in the
foundational stage, three years in the preparatory stage, three years in the middle stage, and four
years in the secondary stage.

6. Teacher Education:

The state is concentrating on improving teacher education, which includes ongoing professional
development (CPD) for educators, and is considering the integration of teacher training institutions.

7. Curriculum Orientation Programs:

You can find documents and presentations concerning state-level curriculum orientation programs
for stakeholders on the SCERT website.
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8. NIEPA's Role:

The National Institute of Educational Planning and Administration (NIEPA) plays a key role in
supporting the implementation of NEP 2020, with its faculty providing expertise and working on
strategies across different areas.

Chhattisgarh is actively working towards the implementation of NEP 2020, with an emphasis on
improving school education, teacher training, and curriculum design. The state is dedicated to
providing quality education to all children and ensuring the successful realization of the policy's
objectives.

Opportunities: -

The National Education Policy (NEP) 2020 is an all-encompassing framework designed to reform
India's education system. It offers numerous opportunities for students, teachers, and educational
institutions.

1. promotion of holistic and multidisciplinary education, allowing students to explore a diverse
range of subjects and acquire a variety of skills. This approach aims to shape well-rounded
individuals, equipping them to tackle the multifaceted challenges of the 21st century.

2. Skill development: NEP 2020 places a strong focus on enhancing skills like critical thinking,
problem-solving, creativity, and communication. This approach aims to make students more
employable and better prepared for success in a fast-evolving world.

3. Flexibility and choice: NEP 2020 provides students with increased flexibility and options
regarding what, how, and when they learn. This flexibility allows them to customize their education
to suit their personal interests and needs.

4. Technology integration: NEP 2020 acknowledges the vital role of technology in education and
advocates for its incorporation at all educational levels. This will enable both students and teachers
to stay connected and engage in innovative learning experiences.

5. Quality improvement: NEP 2020 seeks to enhance the overall quality of education in India by
establishing new standards, monitoring systems, and accreditation processes. This will ensure that
educational institutions deliver high-quality education and provide students with the best possible
learning opportunities.

Challenges: -

The National Education Policy 2020 (NEP-2020) is an extensive framework designed to
revolutionize India's education system. Although the policy brings many beneficial changes, it also
presents various challenges that must be tackled. Some of the key challenges of NEP-2020 include:

1. Implementation: A major challenge of NEP-2020 is its execution, as the policy spans numerous
areas and demands substantial investment and infrastructure. Successful implementation will
require collaboration among all relevant stakeholders, such as central and state governments,
educational institutions, and the private sector.
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2. Funding: The successful execution of NEP-2020 demands considerable financial resources, but
the policy document does not provide specific guidelines on how the funding will be secured. While
it mentions the creation of the National Research Foundation, the specifics of its funding remain
unclear.

3. Language policy and teachers training:-The NEP-2020 introduces a three-language formula,
which has generated debate in certain states. Critics worry that it might enforce a specific language,
potentially diminishing the country’s linguistic diversity. Additionally, the policy highlights the
importance of teacher training and development, but challenges exist in its implementation. The
current teacher education system must be overhauled to align with the evolving demands of the
education sector.

4. Assessment system:-The policy introduces a new assessment system aimed at fostering the
holistic development of students. However, there are concerns that implementing this system could
be difficult, particularly in rural areas with limited resources.

5. Inclusivity:-Regarding inclusivity, the policy seeks to make education accessible to everyone,
but there are significant challenges in achieving this due to various inequalities in the current
education system, such as gender, socio-economic, and regional disparities. 6. Involvement of
private sector:-The policy also encourages greater private sector involvement in education, but some
worry this could result in the commercialization of education, exacerbating existing inequalities.

Conclusion: -

In summary, the NEP 2020 offers substantial opportunities to reform the education system in India
and Chhattisgarh, though its effective execution will necessitate overcoming multiple obstacles. The
policy highlights several issues within the Indian education system, and adopting its strategies could
help tackle these problems, fostering a more inclusive and well-rounded approach to education.
Overcoming these challenges will be essential for the successful implementation of NEP 2020 and
for realizing the goal of transforming the education system in Chhattisgarh.
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CHAPTER 7
MODELING AND ANALYSIS OF SIX PHASE PERMANENT MAGNET
SYNCHRONOUS MOTOR DRIVE

Anurag Singh Tomer
SVCAET, FAE, IGKYV, Raipur

Introduction
Three-phase synchronous motors comprising of electrically excited rotor windings which carries
D.C. current are equipped with armature arising as a result of stator windings. But such an
arrangement has many disadvantages such as reliability issues, less fault tolerance etc. However,
these issues can be addressed by the use of permanent magnets in place of electrically excited field
winding. This arrangement is of special significance because permanent magnets have many
advantages which include elimination of brushes, slip-rings and rotor copper losses in the field
windings thus resulting in higher efficiency and rapid cooling. So, the search of fault tolerant and
more reliable drive systems with higher degrees of freedom are the need of the hour. This
chronology can be understood by the fact that, DC motor drive and induction motor drive have
slowly given way to three phase permanent magnet synchronous motor, which in turn has paved the
way for multi-phase permanent synchronous motor. This work is a step in this direction, wherein
solutions to a multiphase drive system have been generated without creating the scope for additional
risks and at the same time ensuring high performance. This chapter deals with the designing of a
closed loop control of six — phase PMSM drive by making use of modern control techniques. The
need for generation of such a closed loop system arises due to the fact that, it is a daunting task to
observe and simultaneously control huge amount of variables in addition to normal input voltages
and currents. But this concept of automation of the control of drive system, needs to be done in
terms of a measurable as well as observable output, because then only the automation can prove its
adaptability as well as reliability. The output parameters which have been chosen are speed, torque
and six-phase currents. To generalize the automation process, a mathematical model has been
developed for the six-phase PMSM, which has the ability to account for variability of the factors
involved. This mathematical model forms the basis of the complete drive system, which is then
designed and includes a speed controller, pulse-width modulation (PMW) inverter etc. Finally a
closed loop vector control scheme of six-phase PMSM drive has been developed that takes into
account different controllers and two pulse width modulated inverters. This complete automated
closed-loop system has been developed on the basis of simulation in MATLAB/SIMULINK
environment under different operating conditions. The various results obtained from the simulink
model under various operating conditions and a wide range of speed is analyzed. Analysis shows
satisfactory operation of the drive system.
Emergence of Six-Phase Permanent Magnet Synchronous Motor :-

e PMSM have generated a lot of attraction as well as interest in the recent years because of

their widespread and almost single handed utility in the industrial drive application
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® In the synchronous machine if rotor winding is replaced by a permanent magnet this leads
to simplicity in structural complexity and reduced copper loss as there are no current circuits
in the rotor.
e This new structured synchronous motors are known as permanent magnet synchronous
motors (PMSM).
PMSM have a wide application ranging from:
Compressors designed for air conditioner & refrigerator (AC), Washing machines equipped with
direct-drive, Automotive electrical power steering, Hybrid vehicle, Ship propulsion, Tools used in
machining, Control of Traction
Permanent Magnet Material:
In recent times Aluminum Nickel and Cobalt alloys (ALNICO), Strontium Ferrite or Barium Ferrite
(Ferrite), Samarium Cobalt (First generation rare earth magnet) (SmCo) and Neodymium Iron-
Boron (Second generation rare earth magnet) (NdFeB) have proved their right in making permanent
magnets

Superiority of PMSM over Other Motors (Why PMSM?)

Permanent Magnet Synchronous Motors (PMSMs) offer several advantages over other motor types,
primarily due to their use of permanent magnets in the rotor. These advantages include Less noise,
Spark less, Longer life, Higher speed range, Better harmonic reduction, Compact size, Better
cooling, Higher efficiency , Low maintenance, Simpler controller action, Higher power factor, High
torque/inertia ratio.

Why Six-Phase?

For a given motor output power, multiphase variable speed drive reduces the stator current per
phase, This offers an improved reliability. Pulsating torques produced by time harmonic
components in the excitation waveform is reduced by Multiphase machines, Fault tolerant drives,
Higher degree of freedom.

Classification of PMSM is done on the basis of :
® Rotor construction
e Stator winding
® Magnetic flux orientation
® Number of phase
Rotor Construction
e Based on the rotor construction, PMSM can be either surface mounted permanent magnet

synchronous motors (SPMSM) or interior mounted permanent magnet synchronous motors
(IPMSM).
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Figl: (a) SPMSM (b) IPMSM
Stator Winding:
Based on the arrangement of stator windings, PMSM can also be divided as distributed winding and
concentrated winding. Concentrated winding is employed where number of slots on the armature is
equal to the number of poles in the machine; while in distributed winding conductors are placed in
several slots under single pole.
Magnetic Flux Orientation:
Based on the magnetic flux orientation, PMSM can be group as a radial flux and an axial flux
machine. Radial flux machine is constructed by placing stator around the rotor in a way to produce
radial directed flux. In axial flux machine, the stator and the rotor are placed such that the air gap is
perpendicular to the direction of rotation there by the main flux crosses the air gap in axial direction
of rotation.
Number of Phases:
Based on the number of phases, machines in general can be two-phase, three-phase or multiphase
(greater than three). Three-phase machines have been studied for long time and are widely available
in numerous applications. In this study main focus is on six-phase PMSM.

Modeling Assumptions:
The model of PMSM without damper winding has been developed on rotor reference Frame using
the following assumptions:

® Both the stator winding combination of six-phase are symmetrical.

® The winding capacitance is neglected.

e (Concentrated winding are used to represent each of the distributed windings.

® The change in the inductance of the stator windings is sinusoidal due to rotor position and
free from higher harmonics.
Core losses are ignored.

¢ The magnetic circuits are linear (not saturated) and the inductance values do not depend on

the current.

In this study, a six-phase PMSM with two three-phase windings is adopted where ABC winding is
spatially 30 electrical degrees phase led to XYZ winding the following figure shows stator winding
of six-phase PMSM motor.

£ N Page | 48

Published by: Sai College, Bhilai % T8 ‘@




ADVANCED STUDIES IN MULTIDISCIPLINARY ISBN 978-81-986645-3-2

RESEARCH- VOL I

Fig.2: stator winding of six-phase PMSM motor

Dynamic Modeling of Six-phase PMSM:

Vapc = Rslypc + d(Z);th (1)
Papc =Li1lape + Lizlxyz + P masc (2)
Vxyz = Rslxyz + dwd% 3)
Oxyz = Lazalxyz + Lailasc + O'mxvz “4)

Where, Rs=diag [Rs, Rs, Rs]" is the stator resistance vector; Vusc=[Va Vg Vc]" is the phase voltage
vector of abc winding; Lspc = [i4 i ic]" is the current vector of ABC winding; Vxyz=[Vx Vy Vz]" is

the phase voltage vector of winding; Ixyz = [ix iy iz]' is the current vector of XYZ winding;
Dapc=[04 05 Dc]" is the stator flux linkage vector of ABC winding; Oxyz =[xy D7]" is the stator
flux linkage vector of XYZ winding; L1 is the stator inductance vector of ABC winding; L:: is the
stator inductance vector of XYZ winding; L;2 and L2, are the mutual inductance vectors; & m4sc’ is
the permanent-magnet flux linkage vector of ABC winding; @ ’uxyzis the permanent-magnet flux

linkage vector of XYZ winding.

In order to control the six-phase PMSM, the following transformation matrixes have been used to

transfer the above equations into the synchronous rotating reference frame:

cos@, cos(@,—120°) cos(@,+120%)
Tqdl = g sind, sin(6, —1 200) sin(6, +1 200)
31 1 1 (5)

2 2 2
) cos(d,—30°) cos(d,—150°) cos(8, +90°)
Tqd2==| sin(6, —30°) sin(6, —150°) sin(6, +90°) 6
3 1 1 1 (6)
2 2 2

Where, Tqa1 is the transformation matrix for ABC winding; Tqa2 is the transformation matrix for
XYZ winding; Oe is the rotor flux angle. Moreover, the machine model of a six-phase PMSM can

be described in synchronous rotating reference frame as follows:

dlql
Vo =R +qul 7+a)e(l‘dllldl +¢PM)

IR @

dl
v, =R, +Ld“7:l—a)4L 7

e’ “gll1” gl (8)

dal,,
Vo =R, +L,, “ar + @, (Lyxd g5+ Ppas)
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dl
Voo =R 1,5 + Ly, ?‘;2 —o L, 1,

(10)
(11)

Where, vai and vy are the d-g axis voltages of ABC winding; vs» and v, are the d-q axis voltages
of XYZ winding; Is1 and 1,1 are the d-q axis currents of ABC winding; /s> and /;> are the d-g axis
currents of XYZ winding; La11 and Ly11 are the d-g axis inductances of ABC winding; Lq22 and Lg22
are the d-g axis inductances of XYZ winding; o, is the rotor angular velocity; . is the electrical
angular velocity; Opum is the permanent magnet flux linkage; P is the number of poles of six-phase
PMSM. As assumed that winding sets are identical (Lq11= Lg22= Lqand La11= La22= Lq) Furthermore,
the developed electric torque 7e can be represented by the following equation:

In addition, the mechanical dynamic equation of the six-phase PMSM is:
3P
Te _ES[ PM([ql +]q2)+ (Ld _quldllql + ldzlql)] (12)
7. =% B 4T,
¢ dt g (13)
Where, J is the inertia of six-phase PMSM; B is the damping Coefficient; 77 is the load torque.
Solving for the rotor mechanical speed from equation (13)

P
w, =—awm,
2

We have
o, = J‘[M]m
J
(14)
T2 (15)

The rotor flux rotates at speed w, and its position angle can be obtained with respect to an arbitrary
reference axis as:

9 = \w,dr
J (16)

The following transformation matrices have been used to transfer the equations from synchronous

rotating reference frame to stator reference frame:

Cos@, Sind, 1
T se =| Cos(@, —120°) sin(@, —120°) 1

Cos(6, +120%) Smn(@_, +120°) 1 (17)
Cos(@, —30%)  Sin(6, —30°) 1
Tz =| Cos(@, —150°)  sin(@, —150°) 1
Cos(@, +90%)  Sin(@, +90°) 1

(18)

Where Tsc is the transformation matrix from dq0 to ABC and 7 xyz is for converting dq0 into XYZ.
Proposed Drive System:
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) maet Mxyz

Fig.3: Proposed Drive System
Control Process:

The deviation between the set input speed (mrer) and the feedback speed ((MDmact) is a variable A®;

which is known as tracking error. This tracking error signal is send to controller which generates
Ig* known as g-axis command current or torque generating current component. This output of
controller Ig* and 1d*(=0) are transformed to ABC and XYZ current command using 2-@ to 3-O
conversion (Inverse park’s transform) by using rotor position angle 6 in the form of Iagcr and Ixyzr,
These command currents are now compared with the actual feedback currents Iapc and Ixyz to
generate the PWM signals which will than fire the semiconductor devices to produce actual three
phase voltages. Again these voltages are transformed by using 3-@ to 2-@ conversion (Park’s
transformation) into d-axis and g-axis components of voltages and fed into the proposed six-phase
motor model. With these new input voltages again speed and position of rotor is feedback to the
system for the new values and again the whole process repeats itself till the error gets minimized.
Simulation results:

The presented model of six phase PMSM drive system has been simulated under various load
conditions for 0.6 Seconds.

Case I: No-Load operation: The model is simulated at no-load (Tr = 0) and at rated reference speed
(or=35.6 rad/sec.). Fig.4 shows the six phase stator surrent, rotor speed, and Torque response of
the proposed scheme. The simulation results show that at 0.07sec. speed reaches, it’s steady state
value(rated speed).
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Fig. 4 Atno-load (a) Six-phase stator currents (b) Rotor speed (c) Torque

Page | 52

e saicomeons | (0) B
Published by: Sai College, Bhilai x y)




ADVANCED STUDIES IN MULTIDISCIPLINARY ISBN 978-81-986645-3-2
RESEARCH- VOL I

Case II: Steady state operation: (Load torque is fixed): The model is simulated at load Torque
(T1=50 N-M) and at rated speed (®:= 35.6 rad/sec.). Fig;5 shows that when load torque is set at 50
N-M the stator current increases slightly and at 0.07sec it reaches to the set load torque. Fig.4 shows
the six phase stator current, rotor speed, and Torque response respectively, of the proposed scheme.

-
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Fig: 5 At Load Torque=50N-M (a) Six-phase stator currents (b) Rotor speed (c) Torque

Case III: Dynamic operation: The model has been simulated For dynamic load operation, load
torque is initially set to Zero and at 0.3sec.load torque is suddenly changed to 100 N-M. Fig: 6
shows that When load Torque is applied suddenly at 0.3sec. (From T =0 to Tc=100N-M) the Six
phase stator current increases and speed falls back to 22.6rad/sec. The recovery time of rotor speed
to come back to rated speed after applying load torque (at .3sec.) is .085sec.
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(©)
Fig:5 (a) Six phase stator current (b) Rotor speed (c) Torque

Conclusion:

Mathematical and computer model of multiphase motor with six-phase stator winding and
Permanent magnet rotor in the synchronous reference frame is elaborated. Starting transients of
torque, speed and current obtained by solving of differential equations of the motor. The simulation
results are obtained under various load conditions and results demonstrate that the proposed model
is able to operate at rated speed and torque even with there is sudden change of load torque. Overall
it can be said that the performance of the proposed scheme is satisfactory.
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CHAPTER 8
INTRODUCTION TO ENGLISH LITERATURE

Ragini Bhimte
Department of English, Sai College, Sector -6, Bhiali, Chhattisgarh 490006
Introduction

Humans have been using various mediums to express their thoughts for a long time, and one such
medium is literature. Through literature, people have been expressing themselves for many years.
Literature tells us what was happening in any given period — whether it was politics, how people
lived, or what the traditions and culture of that time were.

Definition of Literature

Any written work that can be considered art—whether it is fiction, a poem, or a drama—is called
literature. Now, what does art mean? Why is any work considered literature? Because not every
written work can be called literature. A question should come to your mind when you think about
any written work—for example, a newspaper. People write articles and paragraphs on Facebook,
books are filled with facts, or even the lines written on the back of a medicine pack—are all these
literatures, if written work is literature? Then are all these things also literature? No, they are not.

As of today, the definition of literature is that any work is considered great literature only when it
fulfils three things: First, it should have a deep or hidden meaning—something that can be
interpreted. For example, if | write a newspaper article today, it might have meant for now, but in
the long term, no one will read it. Today it's news, so people read it; later, no one will.
Second, what is its purpose? It should be beautiful. Literature must also be beautiful.
And third, and most importantly, it should contribute to society, that is, it should give something to
society. Such work is called literature, and anything written or oral that fulfils these three things can
survive for a long time.

Now the question arises: why are we saying this? Because everyone has a different reason for
writing. Some write for one reason, some for another. Some write for fun, some to earn money,
some to make others laugh, some to point out flaws. Among these, one category writes to transfer
knowledge. In earlier times, literature was used for entertainment and fun. We are not talking about
today’s time—we’re talking about hundreds of years ago. It was used for fun, but slowly, it began
to be written for the development of society, meaning something should be written from which
future generations can learn something.

Speaking from today's perspective, literature's purpose should not be only entertainment. The
purpose of literature should not be just beauty. It should rise above all this and aim to contribute to
society or to change the reader. Art is something that, with the passage of time, does not lose its
beauty. Now this may sound like a common line that everyone says, but we will also understand its
meaning.

For example, there is a poem by William Butler Yeats called The Second Coming. This poem was
written around the time of World War 1. Every word of this poem is written so artistically that even
after 100 years, this short poem is still alive. At that time, newspaper articles had huge audiences—

ST Page | 56

Published by: Sai College, Bhilai \ / ‘Q;.




ADVANCED STUDIES IN MULTIDISCIPLINARY ISBN 978-81-986645-3-2
RESEARCH- VOL I

hundreds of thousands of people read those articles that were also covering the time of war—but
today, no one reads those articles, no one reads those newspapers, those articles aren’t even alive
today, nobody even knows about them.

And Yeats’s poem, though very short, is still alive today and will remain alive for many centuries
to come. So why is that? Because it was written artistically, that’s why it’s still alive. Every
generation will interpret it in its own way. Because art never dies.

What is Literature

Any written (or occasionally spoken) work deemed to have artistic or intellectual merit is referred
to as literature. It uses language to express human experiences, feelings, ideas, and imagination in
addition to providing facts or information.

The term has historically been used to describe creative poetry and prose that stand out for their
writers' goals and the perceived artistic quality of their execution. Numerous systems, such as
language, national origin, historical time, genre, and topic matter, can be used to categorize
literature.

Origin of Literature

The beginning of literature dates back to ancient times, when it served as a medium to record human
experiences, ideas, feelings, and emotions. Initially, literature was oral, which means people used
to speak and pass on stories verbally. Over generations, this oral tradition continued and evolved
into forms such as storytelling, songs, and poems. Through literature, stories were told, songs were
sung, and poems were recited. In this way, the origins of literature can be traced back to ancient
times when it existed in oral form.

There are also some of the earliest literary works written by authors during ancient times. The first
is from Mesopotamia: The Epic of Gilgamesh, which was written in cuneiform around 2100 BCE.
Cuneiform is a wedge-shaped script in which writers used to write, and this work is considered the
first known piece of literature.

The second is from Ancient Egypt, where many philosophical works were written. One of the most
famous among them is the Pyramid Texts (c. 2400 BCE). Along with this, literary works were also
composed, such as The Instructions of Ptahhotep, which reflected wisdom and philosophical ideas.

After Ancient Egypt comes Ancient India. In India, during ancient times, many significant works
were written such as the Vedas and the Upanishads (circa 1500 BCE — 500 BCE). Apart from these,
epic texts like the Mahabharata and the Ramayana were also written, which laid the foundation of
Indian literature.

Next is Ancient Greece. Greek works have always been well-known and have had a significant
influence on English literature. Greek literature flourished with Homer’s /liad and Odyssey, written
around the 8th century BCE. These works explored themes such as heroism, gods, and human
nature.

Lastly, we have Ancient China. Early Chinese literature also saw the creation of many works, such
as The Book of Songs (Shijing) and the Dao De Jing. Writers of the ancient world wrote in their own
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unique styles, in their own languages, and in different ways. Even in ancient times, a vast amount
of literary work was produced.

Writers used the materials available to them—such as clay tablets or bamboo and wood—for
writing. As humans evolved and modernized, the styles of writing and the materials used also
changed. However, in ancient times, writers wrote in their own manner and used to write wherever
and whenever they got the chance.

Types of Literature

Poetry — Poetry is a very broad genre of writing because of this it is quite tricky to come up with
one definition of what poetry actually is basically poetry is a form of imaginative writing people
write poetry to express thoughts and feelings about something in a creative way. The purpose of
poetry is to engage and excite the imagination of the reader or to stir a particular emotional response
within them poets do this by carefully choosing and arranging language for it’s meaning sound and
rhythm.

Fiction — A literary work created from the imagination of writer is fiction. Though it can be inspired
from real world. The word fiction is taken from the Latin word fiction, which means the act of
making, fashioning, or molding”. it includes Novel, Novella. Short stories)

Nonfiction — Nonfiction is a writing which uses similar techniques as fiction to create an interesting
piece of writing about real events, Nonfiction is a genre of writing that presents factual information
and real-life events, but often employs literary techniques commonly found in fiction—such as vivid
descriptions, narrative structure, character development, and dialogue—to craft a compelling and
engaging story. While the content remains rooted in truth, the style and presentation aim to capture
the reader's attention and bring the events to life, making nonfiction not only informative but also
entertaining and emotionally resonant.(e.g., biographies, essays)

Drama -In drama, action is presented in the form of "showing." For an enactment to take place,
there must be some transformation in body language. Through changes in body language, one can
enact an action. Dialogues are used, and actors also make use of facial expressions. Additionally,
the stage can incorporate various elements to represent different categories of action.

For example, motifs can be used—these motifs might be objects that serve as symbolic standards
within the play. They can represent certain themes and often carry significant climactic relevance.
Take, for instance, the handkerchief in Shakespeare’s Othello, which becomes a powerful motif.

Furthermore, the stage setting can be designed in such a way that it provides the audience with more
and more information about the ongoing action. Through this design, a particular theme of the play
can be highlighted. The representation of this theme helps communicate the core idea to the
audience.

However, this communication does not occur through "telling," but through "showing." This, in
essence, forms a general definition of drama.
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Scope of Literature

Literature encompasses a broad spectrum of forms, themes, and cultural representations. It includes
any written or verbal works that mirror human experiences, thoughts, and imaginations, often aimed
at entertaining, educating, or stimulating reflection. Below are significant areas within the realm of
literature:

Themes: Literature delves into a variety of universal themes such as:

Human nature: Identity, morality, love, and loss.

Society and culture: Politics, justice, class, and race.

Philosophy and existentialism: The essence of life, individualism, freedom, and destiny.
Historical contexts: Representations of past events, struggles, or societal transformations.

Fantasy and imagination: Investigation of fictional worlds, the supernatural, and speculative
narratives.

Cultural Perspectives: Literature showcases the variety of human cultures and histories, enabling
the exploration of diverse values, beliefs, and traditions. Works can arise from any region, spanning
from Ancient Greek literature to modern African pieces.

Various movements in literature have shaped its progression, including:
Classical Literature: (Ancient Greece and Rome)

Romanticism: (focusing on emotion and the natural world)

Modernism: (centred on innovation and challenging conventions)
Postmodernism: (questioning established truths and embracing contradictions)

Language and Style: This category also covers the use of diverse languages, writing techniques,
and literary devices such as symbolism, allegory, satire, and metaphor.

History Of English Literature

The history of English literature begins in the period between the 6th century AD to the 11th
century AD, known as the Old English or Anglo-Saxon period. During this time, poetry was the
main form of literary expression. Even the dramas of that era were composed in the form of long
narrative poems. Two of the most famous narrative poems from this time are '"Beowulf" and
"Widsith."

Among these, Beowulf stands out as the most significant work and is often regarded as the first
English epic poem. The author of Beowulfis unknown, but the poem is written in over 3,000 lines.
The story revolves around its heroic protagonist, Beowulf, who ultimately dies at the end of the tale.
The poem provides insight into the literary tastes of the audience of that time, revealing their
preference for heroic and adventurous tales. For this reason, Beowulf holds great importance in the
study of early English literature.
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However, for modern readers, understanding Old English literature can be quite challenging. This
is because the authors of that period used alliteration instead of rhyme, which was a key feature of
their poetic style.

In addition to Beowulf and Widsith, many other important works were composed during the Old
English period. Some notable examples include:

o Genesis

e Exodus

o The Wanderer

o Christ and Satan

e The Dream of the Rood
e The Battle of Maldon

Unfortunately, the authors of most of these works remain unknown. However, two significant names
from this period are Caedmon and Cynewulf. Caedmon is considered the earliest known English
poet, while Cynewulf is known for his religious poetry written in Old English.

After the Old English period, the next major era in English literary history is the Middle English
period, which includes the works of Geoffrey Chaucer, one of the most important poets of the
time. Chaucer was born around the 1340s in England. By 1357, he had become a political servant
in the British royal court.

Chaucer’s most famous work is "The Canterbury Tales," which is considered a cornerstone of
Middle English literature. However, this work was never completed, as Chaucer passed away
before he could finish writing it. Besides The Canterbury Tales, Chaucer also wrote an elegy for
his first wife, titled '""The Book of the Duchess."

Other notable figures from this period include William Langland, who wrote the religious
allegorical poem '""Piers Plowman." This period also saw a rise in morality plays and miracle
plays, with Everyman being the most famous morality play of the time.

Another form of drama that emerged during this period was the interlude—short plays performed
in the homes of wealthy patrons. The most prominent figure associated with interludes is John
Heywood, who significantly contributed to this genre.

The Elizabethan Age: emerged during a time of significant political and social change in England.
Following the tumultuous reign of Queen Mary I, Elizabeth I ascended to the throne in 1558,
ushering in an era of relative peace and stability. The influence of the Renaissance, which
emphasized humanism, individualism, and a revival of classical learning, permeated various aspects
of society, including literature, art, and philosophy. This cultural renaissance laid the groundwork
for the flourishing of English literature that would define the Elizabethan Age.
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Key writer of this periods are:

William Shakespeare, often referred to as the "Bard of Stratford," is perhaps the most celebrated
playwright and poet of the Elizabethan Age. His extensive body of work includes 39 plays, 154
sonnets, and several narrative poems. Shakespeare's plays can be categorized into three main genres:
tragedies, comedies, and histories.

His notable works are Hamlet, Othello, Macbeth, Romeo and Juliet.

Another prominent writer of the Elizabethan Age is Christopher Marlowe. A contemporary of
Shakespeare, Marlowe was a key figure in the evolution of English drama. His groundbreaking use
of blank verse and engaging narratives laid the groundwork for future playwrights. Among his
notable works are Doctor Faustus and Tamburlaine.

Edmund Spenser is another renowned writer of the Elizabethan Age. He is most famous for his
epic poem The Faerie Queene, which honors the Tudor dynasty and reflects the ideals of chivalry
and virtue. His creative use of the Spenserian stanza—a nine-line stanza with a specific rhyme
scheme (ABABBCBCC)—showcases his poetic skill and adds to the richness of Elizabethan
literature. His notable work is The Faerie Queene.

Restoration Age

The Restoration Age, spanning from 1660 to 1700, marks a significant period in English history
characterized by the restoration of the monarchy under King Charles II after a decade of republican
rule. This era is notable for its vibrant cultural and literary revival, influenced by the reopening of
theaters and the flourishing of arts and literature. The period began with Charles II's return to the
throne, bringing stability and optimism, and the reopening of playhouses led to a resurgence in
drama, particularly comedy and satire. Notable playwrights included William Congreve, known
for The Way of the World, George Etherege, whose work The Man of Mode reflects social dynamics,
and Aphra Behn, one of the first professional female playwrights, celebrated for 7he Rover. The
Restoration Age also saw significant advancements in poetry and prose, marked by a shift towards
realism. Poets like John Dryden and Andrew Marvell explored themes of love and politics, with
Dryden's Absalom and Achitophel serving as a notable political satire. The rise of the novel began
with writers like Daniel Defoe, whose Robinson Crusoe is considered one of the first novels in
English literature. Additionally, satire became a prominent literary form, critiquing social and
political issues, exemplified by Jonathan Swift's A Modest Proposal, a provocative satirical essay,
and John Bunyan's The Pilgrim's Progress, which gained popularity for its allegorical critique of
society. Overall, the Restoration Age was a transformative period in English literature and culture,
marked by a renewed interest in the arts and significant contributions from key writers, laying the
groundwork for future literary movements and making this era a pivotal chapter in the history of
English literature.

Romanticism

The Romanticism Age, which flourished from the late 18th century to the mid-19th century, was a
profound cultural and artistic movement that emerged as a reaction against the rationalism and
industrialization of the Enlightenment and the preceding Neoclassical period. Characterized by an
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emphasis on emotion, individualism, and the sublime beauty of nature, Romanticism celebrated the
imagination and the human spirit. Key figures of this movement included poets such as William
Wordsworth, who emphasized the beauty of the natural world and the importance of personal
experience, and Samuel Taylor Coleridge, known for his exploration of the supernatural and the
mystical. The movement also produced notable writers like Lord Byron, whose works often featured
heroic and rebellious characters, and Mary Shelley, whose novel Frankenstein delved into themes
of creation and the consequences of unchecked ambition. Romanticism valued the subjective
experience and the exploration of deep emotions, often drawing inspiration from folklore,
mythology, and the past. This era also saw a shift towards the appreciation of the common man and
the exploration of social and political themes, as seen in the works of authors like John Keats and
Percy Bysshe Shelley. Overall, the Romanticism Age left a lasting impact on literature, art, and
philosophy, emphasizing the importance of emotion, nature, and the individual experience in
shaping human understanding and creativity.

Victorian Age

The Victorian Age refers to the period of Queen Victoria's reign over Britain, from 1837 to 1901.
It was a time of significant social, political, economic, and cultural change. The era witnessed the
expansion of the British Empire, the rise of the middle class, and major advancements in science,
technology, and industry, all driven by the Industrial Revolution. Literature of the Victorian Age
reflected the complexities of this transformation, often addressing themes such as social inequality,
morality, industrialization, and the role of women. Prominent writers like Charles Dickens, Thomas
Hardy, the Bront€ sisters, Alfred Lord Tennyson, and Robert Browning explored both the hardships
and the hopes of the time through novels, poetry, and essays. The Victorian Age was also marked
by a strong sense of moral duty, religious debate, and a fascination with progress, making it one of
the most influential periods in English literary history.

Modern Literature

Modern Literature refers to the body of literary work produced during the late 19th and 20th
centuries, reflecting the dramatic changes in society, culture, and thought brought about by
industrialization, world wars, and technological advancement. Unlike earlier literature, which often
followed traditional forms and themes, modern literature is marked by a break from convention,
embracing experimentation in style, structure, and language. Writers began to explore the inner
workings of the human mind, often using techniques like stream of consciousness and fragmented
narratives. Themes such as alienation, disillusionment, identity crisis, and the search for meaning
became central. Prominent figures of modern literature include James Joyce, Virginia Woolf, T.S.
Eliot, Franz Kafka, and William Faulkner. Their works reflect a world that was rapidly changing
and often uncertain, capturing the complexities of modern life and the individual's place within it.

War Poetry

War Poetry is a literary genre that captures the experiences, emotions, and reflections of individuals
affected by war, particularly soldiers and civilians. It became especially prominent during World
War I, when poets began to depict the harsh realities of battle, challenging the glorified image of
war often presented in earlier literature. War poetry conveys themes such as loss, trauma, patriotism,
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disillusionment, and the brutality of conflict. Unlike traditional heroic poetry, it often portrays the
physical and psychological horrors of war with stark honesty. Poets like Wilfred Owen, Siegfried
Sassoon, Rupert Brooke, and Isaac Rosenberg gave powerful voice to a generation devastated by
violence and suffering. Their works serve not only as artistic expressions but also as historical
testimonies that reveal the deep impact of war on the human soul.

Conclusion

The history of English literature is a rich and evolving journey that reflects the cultural, social, and
intellectual developments of each era. From the oral traditions of ancient times to the structured
poetry and drama of the classical and medieval periods, through the grandeur of the Renaissance,
the introspection of the Romantic Age, the realism of the Victorian era, and the experimentation of
modern and postmodern literature, English literature has continually adapted to the changing world.
Each period brought its own unique voices, themes, and styles, contributing to a vast and diverse
literary heritage. Understanding this historical progression not only deepens our appreciation of
literary works but also helps us connect with the human experiences and ideas that have shaped
civilization. As literature continues to evolve in the digital age, it remains a powerful reflection of
society and a vital means of expressing the complexities of the human condition.
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CHAPTER 9
NET AND IT’S CONVERGENCE

Dolly Deshmukh
Department of Mathamatics, Sai College, Sector -6, Bhilai, Chhattisgarh 490006

Introduction: -Nets were introduced to generalize sequences because sequences aren't enough to
describe convergence in all topological spaces. Nets help define and study convergence, continuity,
and compactness in more general spaces where sequences don't work.

Binary Relation:
A mapping ¢: XxX — X is called binary relation on X if it satisfies the following property:

¢ (a, b)=adb € X where a, b € X
This relation will satisfy for all the elements of XxX.

Example:
Let ¢: NxN — N is a mapping defined by

¢d(a,b)=a+tbVabeN
which is binary relation on N because N is closed under binary operation '+'.

Directed set:
Let ">' be the binary relation defined on set S then the ordered pair (S, >) is said to be directed set
if it satisfies the following properties:

e a=a=>a>aVa€eS$S
e a>bandb>c=>a>cVab,c€S

e for any two arbitrarya,b€S3Ip € Ssuchthatp>aandp>b
Explanation of properties:

(1) First property says that every element of set Q is related to itself under the given binary relation
"2"'

(i1) Second property says that if a is related to b and b is related to ci.e., any two elements of set Q
are related to each other then a is also related to ¢ which is transitivity property.

(ii1) Third property says that a pair of any two arbitrary elements of set @ there exist at least one
element which is related to both elements under the binary operation ">".
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Example: Let X be any non-empty set.
Let F={A| AcX}

F be the collection of all possible subset of X.

Now we will prove that F is directed set under the binary relation "c".

(1) We know that
AcCAVAEF
Reflexive property holds

(i1) We know that
AcB,BcC=>AcCVA, B, CEF
Transitivity property holds

(ii1) For any two arbitrary A, BEF
3A N BEF such that
ANBcAand AN BCB
Third condition holds.

Hence (F, ©) is directed set.

Similarly, we can show that (F, 2) is directed set.

Residual subset: Let (4, >) be directed set. Let BCA

ISBN 978-81-986645-3-2

then B is said to be Residual subset of 4 iff 3a€A such that VbEB such that b > a=>bEB.

Example-1: Let N be set of natural numbers in which binary relation ">" (greater than equal to) is

defined.
Now let MCN and given by

M=N-{1,2,3}
M=1{4,56,7,8,9, -}

We can select a number 4 which is greater than or equal to each element of set M.

Hence M is residual subset of N.

Example-2: Let LCN and given by
L=1{1,3,5,7,--}

We can select a number 2 which is grater than 1 satisfies the property but not in L similarly we
cansee {2,4,8............... } it is collection of numbers which satisfy the property but not in L

hence L is not a residual subset of N.
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Cofinal Subset: - Let (A, =) be directed set and let BCA be subset of A then B is said to be
residual subset of A if and only it 3 a€A such that V¥ bEA with the property b>a then bEB.

Example-1: Let N be set of natural numbers in which binary relation ">" (greater than equal to) is
defined.
Now let MCN and given by

M=N-{1,2,3}
M=1{4,56,7,8,9, -}

If we select any number from N we can see that M has grater or equal elements. i.e.
2€ N 3 4€M such that 4>2

Similarly for other numbers that belong to N.

Hence (M, >) is cofinal subset of (N, >).

Example-2: Let LCN and given by
L= {17 37 57 77 ___}

Let 1€N 3 1€L such that 1>1 similarly for all numbers of N.
Hence (L, =) be cofinal subset of (N, >).

NOTE: -Every residual subset of directed set is cofinal subset but the converse is not true as we
saw in the previous example.

Net: - A net in a topological space (X, T) is a mapping f: A—X where (A, =) be directed set. It is
also represented as (f, X, A, >).

Important Points: -

e Anetissaid to be in Y if and only if f(A)CY i.e.V a EA= f, €Y

e Anet fis said to be eventually in Y if and only if BCA where (A, =) be directed set
and B be its residual subset such that f(B) C Y.
i.e.,D a€A V beB such thatb>a = f;, €Y.

e Anet fis said to be frequently in Y if and only if BCA where (A, =) be directed set
and B be its cofinal subset such that f(B) C Y.
i.e., V a€A 3 beB such that b>a = f;, €Y.
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Convergence of a net: - Let (f, X, A, =) be a net in X where (X, T) is topological space and (A,
>) be directed set then f'is said to be convergence to point X€ X if and only if f'is eventually in
every nbd of x i.e. .,3 a€A V b€B such that b>a = f, €EN. where N be arbitrary nbd of x.

Cluster point of a net: -:Let (f, X, A, =) be a net in X where (X, T) is topological space and (A,
=) be directed set then a point x€ X is said to be cluster point of f if and only if f is frequently in
every nbd of x. i.e.,V a€A 3 beEB such that b>a = f;, EN. where N be arbitrary nbd of x.

Subnet: - Consider two nets (f, X, A, =) and (g, X, B, >) then g is said to be subnet of fif it
satisfies the following property: -

3 a mapping h: B— A Such that
I.g=1h

II. V a € A 3 b€EB Such that h(x)=a V x>b

Subsequence: - Consider two nets (f, X, N, =) and (g, X, N, >) then g is said to be subnet of f if
it satisfies the following property: -

3 a mapping h: B— A Such that

[.Lg=th

II. ¥ n € N 3 meN Such that h(x)>n V x>m where x € N.
Theorems: -

Theorem 1: - Let (X, T) be discrete topological space then every net in X converge to every point
in X.

Proof: - Let (X, T) be discrete topological space.

Then we have to prove that every net in X converge to every point in X.
Since (X, T) be discrete topological space.

=T={¢, X}

= Null set and X are only open sets in X.

= Every element of X has exactly one open set X.

e, Nx)={X} VxeX

Now consider a net (f, X, A, =) where (A, =) be directed set. Let B be residual subset of the
directed set (A, =) then 3 a€EA V beB such thatb>a = f;, €X

= f'is eventually in X which is only nbd of every point in X.
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= f converges to every point in X.
This completes the proof.

Theorem 2: - Let (X, T) be topological space and YEX then show that Y is T-open if and only if
no net in X-Y converge to a point in Y.

Proof: -Part I: -Let (X, T) be topological space and YSX

Then we have to prove that no net in X-Y converge to a point in Y.

Suppose if possible 3 a net (f, X-Y, A, =) which converges to point y, € Y. where (A, =) be
directed set.

Since Y is T-open and y, €Y

=Y is nbd of y, {since every open set is nbd of each of its points.}
Since f converges to y.

= fis eventually in every nbd of y,.

= fis eventually in Y.

Since f is eventually in both Y and X-Y which is a contradiction because no net can converge to
two mutually disjoint sets.

Hence our assumption that 3 a net (f, X-Y, A, =) which converges to point y, € Y is wrong.
Thus, no net in X-Y converge to a point in Y.

Part II: - Let no net in X-Y converge to a point in Y.

Then we have to prove that Y is T-open.

Suppose, if possible, Y is not T-open and lety, € Y

= every nbd of y, intersects with X-Y.

ie., NN (X-Y) # @V N € N (y,) where N (y,) be the collection of all nbd of yj,.

Let #y €N N (X-Y)

We know that (N (y,), €) is directed set.
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We consider a net f: N (y,) = X-Y define by

fN)=xy eNN(X-Y)EN

= f(N)=xy EN

Since (N (yy), ©) is directed set.

= forevery N € N (yy) @M € N (y,) such that M € N
fM)=xy eMN(X-Y)SMCN

= fM) =3uy EN

= fis eventually in every N which is nbd of y,.

= f converges to y, € Y.

Which is a contradiction because no net in X-Y can converge to any point in Y.
Hence our assumption that Y is not T-open is wrong.
Thus, Y is T-open.

Theorem 3: - Let (X, T) be topological space and YEX if 3, is a point of X then », € y if and
only if 3 a net in Y converging to 3.

Proof: - Let (X, T) be topological space and YEX and 3, € X
Partl:-letxg €Y

Then we have to prove that 3 a net in Y converging to .
Since %y € y

= every nbd of x, intersects with Y.

Let N (3¢() be the collection of all possible nbd of ;. Then
NNY @V NEN (xq)

Letxy ENNY

We know that (N (x,), €) is directed set.
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We consider a net f: N (x5) = X-Y define by
f(N)=xy ENNY)EN
= f(N)=uxy EN
Since (N (xg), €) is directed set.
= forevery N € N (x5) 3 M € N (x() such that M € N
fM)=xy EMNYCSMCN
= f(M)=xy €N
= fis eventually in every nbd N which is nbd of x.
= f converges to x, € Y.
Part II: - Let 3 anet in Y converging to 3.
Then we have to prove that %, € y
Let N (3¢() be the collection of all possible nbd of .
Let f: A— Y be the net which converges to point »,. Where (A, =) be directed set.
= fis eventually in every nbd of 3. i.e., 3 aEAV bEA such thatb>a= f, ENCY
= f, ENNY
=>NNY #¢
= x, 1s cluster or adherent
Pointof Y=>x,€y
This completes the proof.

Theorem 4: -Let (X, T) be topological space and YEX and let %, € X is a limit point of Y if and
only if 3a net in Y- {3} converges to {i,}.

Proof: - Let (X, T) be topological space and YEX and let %4 € X.

Part I: - Suppose x, € X is a limit point of Y
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Then we have to prove that 3 a net in Y- {3} converges to {x,}.
Since #, € X is a limit point of Y

By definition of limit point

NN Y- {3} # ¢V N € N (x;), where N (3¢,) be the collection of all possible nbd of 3.
Letxy ENNY

We know that (N (x,), €) is directed set.

We consider a net f: N (x) — Y- {3} define by

f(N)=xy ENNY- {35} EN

= f(N)=uxy EN

Since (N (x)), ©) is directed set.

= forevery N € N (xy) 3 M € N (x,) such that M & N
fM)=xy EMNYCSMCN

= f(M)=xy EN

= f'is eventually in every nbd N which is nbd of x,,.

= f converges to x, € Y- {3,}.

Part II: - Suppose 3 a net in Y- {3,} converges to {3,}.

Then we have to prove that %, € X is a limit point of Y.

Let N (3¢y) be the collection of all possible nbd of .

Let (f, Y- {#}, A, =) be a net which converges to ). Where (A, =) be directed set.
Then 3 a€A V beA such that b>a = f;, EN VN € N (x))

Since f: A— Y- {3} be net so f(b) € Y- {,}

We get f(b) € Y- {3)} N N

@Y—{%o}ﬂNi(bVNEN(X())
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= », € X is a limit point of Y.

This completes the proof.
Theorem 5: - A topological space is Harsdorfiff every net in X can converge to almost one point.

Proof: - Part I: - Let (X, T) be topological space which is Harsdorf.

Then we have to prove that every net in X can converge to almost one point.
Letx,y € X such thatx #y

Since X is Harsdorf

=13 two open sets G and < such that

XEG,yeEHand G N H=¢

Suppose if possible: 3 a net fin X which converges to both points x and y.
f converges to point x

= fis eventually in every nbd of x

Since x € G and G is open

= G is nbd of x {because every open set is nbd of each of its points}

= fis eventually in G

f converges to 'y

= fis eventually in every nbd of y

Since y € and 1s open

= 1s nbd of y {because every open set is nbd of each of its points}

= f'is eventually in

Since f'is eventually in G and

also, G N A= ¢

= f'is eventually in two mutually disjoint sets. which is a contradiction.
Hence our assumption that 3 a net in X which can converge to two distinct points is wrong
Hence every net in a Harsdorf space can converge to almost one point.
Part I1: - Suppose no net in X can converge to almost one point.

Now we will prove that (X, T) is Harsdorf space

Suppose, if possible, X is not Harsdorf
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3x,y € Xsuchthatx #y

3 two open set G and - such that
X € G,y Exand G N

Letx (GNHAHEGNH

Let N(x) be collection of all possible nbd of x and N(y) be collection of all possible nbd of y

We know that

(N(x), €) and (N(y), ©) are directed sets
Let P=N(x) x N(y)

We define a relation ">" on P

(G, H#) > (G2, H2) = G1 € G2 and HACH
clearly (P, >) be a directed set.

Now we consider anet f: P — X

defined by

fl(G, O] =x(GNAAOEGNH

Since P is directed set and (G, #) € P

3 (4, N) € P such that

(G, ) < (M,N) >

(M, N) > (G, #H) > M< G and NCH

= MNNC G N H

taking

f (M, N): X (M, N) ELMNNCS G N H
=>x(MN)EGNAH

= X (M, N) € G and x (M, N) EH

= fis eventually in G and f is eventually in #’

= f converges to both x and y

We get a contradiction that no net in X can converge more than one point.

Hence our assumption that (X, T) is not Harsdorf space is wrong

Hence (X, T) is Harsdorf space
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Theorem 6 - If (X, T) be a discrete topological space then show that a net (f, X, A, >) converge to
apoint p € X © fis eventually in {p}

Proof: - Let (X, T) be discrete topological space.
Part I: - (f, X, A, >) — X converges to a point p € X
Then we have to prove that
F is eventually in {p}.
Since f converges to a point p € X
= f'is eventually in every nbd of p € X
Since T is discrete topology so it also contains {p}
= p € {p} and {p} is open.
= {p} isnbd of p
= fis eventually in {p}
Part II: - Let fis eventually in {p}
Then we have to prove that
f converges to the point p
Since f converges to {p}
= fis eventually in {p} i.e.
There exist a€A Such that V b€ A such that b>a = f;, € {P}
We know that {P} is the smallest nbd of point p so
f» € {P} SN V NEN(P)
Where N(P) be the collection of all possible nbd of point p.
Hence f'is eventually in every nbd of point p.
= f converges to point p.
This completes the proof.

Theorem 7: - If (X, T) be a topological space and (f, X, A, =) be a net in X then p € X is a cluster
point of fiff p € §,V a€ A Where s, = {f(x): x=ain A} Va€ A.

Proof: - Let (X, T) be a topological space and (f, X, A, =) be a net in X.
Part I: - Let p€ X be cluster point of f.

Then we have to prove that
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p €S,V aeA

Where s, = {f(x): x=>ain A}V a€ A.
Since p is cluster point of f

=p is frequently in every nbd of p.

1.€., V a€ A there exist V b€ B Such that

b>a = f(b) EN V N& N(p)

ISBN 978-81-986645-3-2

Where N(p) be the collection of all possible nbd of point p. (A, =) be directed set and (B, =) be

residual subset of A.

Since b>a V a€ A = f(b) € s, {by definition of s, }.
Since f(b) € s, and f(b) E N = f(b) e N N s,

= NNs, # @V NE N(p)

= p is cluster (adherent) point of f.

=PESy

Partll: -Letp € S,V a€EA

Then we have to prove that

p€ X is cluster point of f.

Sincep € §,

= every nbd of p intersects with §,

= N Ns, # OV Ne N(p)

We know that (N(p), ©) is a directed set.

Now we consider a net f: A— X Such that
b=a=f(b)=x, €NNsg

Where B be the residual subset of directed set (A, =)
SinceVaeAand b > a = f(b) e NNs, EN

= f(b)eN

= f'is frequently in N.

= p is cluster point of f.

Published by: Sai College, Bhilai :H_/ ‘Q}

Page | 76



ADVANCED STUDIES IN MULTIDISCIPLINARY ISBN 978-81-986645-3-2
RESEARCH- VOL I

Problem 1: - Let F be a cofinal subset of a directed set (D, =) then the restriction of > to F makes
it a directed set. If a net S: D—X converge to point x € X so does its restriction s|p: F— X

Solution: - Let F be a cofinal subset of a directed set (D, >)
Then we have to prove that

(F, =) be directed set and if a net S: D—X converge to point x € X so does its restriction s|g: F—
X

Part I: - To prove (F, >) be directed set.

L. Reflexivity Property: -

Let f€ F then

fe D {Since D is directed}

= f=>f

II. Transitivity

Let f;,f>, f3 € F Such that

fi=f and f, = f; = f; = f;{Since FS D}

II1. For any two arbitrary elementsf;,f, € F there exist an element f €F Such that f> f; and = f,
Hence (F, >) be directed set.

Part II: - Now we will check if S:D—X converge to point x € X so does its restriction s|z: F—> X
Since S converges to point X€ X

= S is eventually in every nbd of x i.e., there exist a€ D such that V b€ D such that b>a = s(b) €
N for all N EN(x)

Where N(x) be collection of all possible nbd of point x.

Since b€ D and F be cofinal subset of D.

=3 f€ F such that

f>b>a = f>a = s(f) € N for all Ne N(x)

Since here S be the restriction of F, we can replace S by s|r then we get
f>a VvV f €F = s|p(f) € N for all NE N(x)

= s|pis eventually in every nbd of x.

= s|pconverges to point x.

This completes the proof.
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Problem 2: - Let T; and T, be two topologies on a set X and suppose T; € T,. How are the
convergence of nets (X, T;) and (X, T,) related to each-other?

Solution: - Suppose (X, T;) and (X, T,) are two topological spaces such that T; € T,.

Then we have to check that how are the convergence of nets (X, T;) and (X, T,) related to each-
other?

Let f be the net in X converges to point x related to topology T>.
Then f'is eventually in every nbd of x related to topology T>.
Since T; € T,

Some nbd of x which belongs to T, also belongs to T; and f is eventually in every nbd of x related
to topology T;.

Hence every net converges to a point related to stronger topology also converges to the same point
related to weaker topology.

Now let us suppose the net f converges to point x in X related to weaker topology T;.
= f'is eventually in every nbd of x in X related to topology T;.

It may be possible that there exist a nbd of x which is in T;but not in T; at which net f is not
eventually then f will not converge to x related to topology T>.

Hence the converse is not true i.e., every net converges to a point related to weaker topology need
not to be converges at the same point related to stronger topology.

Theorem 8: - Prove that a subnet of a convergent net is again a convergent subnet of the original
net.

Proof: - Let (X. T) be topological space and (f, X, A, =) be a net in X.
Let (g, X, B, =) be a convergent subnet of the original net (f, X, A, >).
Let (g;, X, C, =) be a subnet of the convergent net (g, X, B, >).
Where (A, =), (B, =) and (¢, =) are directed sets.

Then we have to prove that

(g9;, X, C, =) be convergent subnet of the original net (f, X, A, >).
Since (g, X, B, =) be subnet of the net (f, X, A, >).

By definition of subnet

3 a mapping h: B— A Such that

I.g=th

II. V a € A 3 b€EB Such that h(x)=a ¥ x=>b
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Since (g;, X, C, =) be subnet of the net (g, X, B, >).

By definition of subnet

3 a mapping /;: C— B Such that

L g, =gh

II. Vb € B 3 c€C Such that 4;(y)=b V y=c

Now we will prove that (g;, X, C, =) be the subnet of the original net (f, X, A, >).

Since 4;: C— B and h: B— A are two mappings then ho/;: C— A be the composition mapping
such that

i. g; = f(hoh;)
II. Va € A3 ceC and for y=>c
(hoh;)(y) = h[7,(y)]
=h(x)=>a
Hence V a € A 3 c€C such that (ho#;)(y)=a for all y>c
Hence (g4, X, C, =) be the subnet of the original net (f, X, A, >).

C B A X

hy

[ ] P
/_ \hl(v] =x / /

h{x

hoh,

g1 = f(hoh,)

Let the net (g;, X, C, =) convergent to an arbitrary point x €X.

Let N(x) be the collection of all possible nbd of x €X.

Then g is eventually in every nbd of x.

i.e., D b; € B such that V beB such that b> b; = g(b) EN V NEN(x)
Let. 3 ¢; € C such that ¥V c€C such that c= ¢,

Taking
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(goh;)(c) = g[h;(c)]
(goh;)(c) = g(b)e N V NEN(x)
= (goh;) = g, is eventually in every nbd of x.

= g, converges to point XEX.

ISBN 978-81-986645-3-2

Hence (g;, X, C, =) be convergent subnet of the original net (f, X, A, >).

This completes the proof.

Reference: -

e Dr h.k Pathak (net). Shiksha Sahitya Prakashan, newmohanpur Meerut 2015-2016.
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CHAPTER 10
TRANSFORMING LIBRARY SERVICES THROUGH EMERGING
TECHNOLOGIES (A MULTISECTORAL PERPESTIVE ON Al)

Chhaya Tripathi

Department of Library and Information Science
Introduction

Libraries, once defined by their shelves of physical books and static reference materials, are now at
the forefront of digital innovation. In the 21st century, technological advancement has become both
a catalyst and a challenge for the evolution of library sciences. The integration of tools such as
artificial intelligence (Al), cloud computing, blockchain, and immersive technologies like virtual
and augmented reality has fundamentally altered the way libraries function, how users interact with
them, and how knowledge is organized and accessed. Today’s libraries operate within a hybrid
environment—simultaneously safeguarding cultural memory and navigating rapid digital
transformation. As user expectations shift, particularly among digitally native university students
and researchers, libraries are compelled to provide more than just access to resources. Patrons
increasingly demand intuitive, personalized, and seamless learning experiences that extend beyond
physical walls. In response, libraries have adopted Al-driven chatbots, integrated VR/AR for
interactive learning, and reimagined service delivery using mobile platforms and cloud
infrastructures. However, these gains are not without their complications. Financial constraints,
infrastructure gaps, and ethical concerns around data privacy and digital equity remain pressing.
Technologies such as blockchain offer potential solutions for secure data preservation, yet introduce
new ethical dilemmas regarding surveillance and institutional contro However, these gains are not
without their complications. Financial constraints, infrastructure gaps, and ethical concerns around
data privacy and digital equity remain pressing. Technologies such as blockchain offer potential
solutions for secure data preservation, yet introduce new ethical dilemmas regarding surveillance
and institutional control. Similarly, the increasing reliance on Al in cataloguing and
recommendation engines necessitates scrutiny of algorithmic transparency and equity

This chapter investigates these evolving roles and frameworks, focusing on how technological
innovations are shaping the future of library sciences. We will explore themes such as metaverse
integration, smart library development, Al governance, and digital ethics. Through empirical
examples and current research, we argue that libraries are not passive responders to technology but
proactive agents of inclusive innovation. Their ability to balance cutting-edge tools with
foundational values of access, equity, and intellectual freedom will define their resilience in the
digital era.

Definition

Technological advancements have profoundly transformed the traditional concept and function of
libraries. Once defined by shelves of physical books and static reference materials, libraries are now
dynamic institutions at the forefront of digital innovation. In the 21st century, tools such as artificial
intelligence (Al), cloud computing, blockchain, and immersive technologies like virtual and
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augmented reality have redefined how libraries function, how users interact with them, and how
knowledge is organized and accessed.

Today’s libraries operate in a hybrid environment, safeguarding cultural memory and navigating
rapid digital transformation. As user expectations shift, particularly among digitally native students
and researchers, libraries must provide more than mere access to resources. Patrons now demand
intuitive, personalized, and seamless learning experiences that extend beyond physical walls.

Role of Al in Libraries

Artificial intelligence (Al) is transforming library operations through innovative applications that
enhance cataloging, indexing, and user support. The integration of Al technologies, such as natural
language processing (NLP) and chatbots, is particularly noteworthy, as these applications
contribute significantly to operational efficiency.

In the context of cataloging and indexing, Al tools automate traditionally manual
tasks. Automated book classification systems utilize algorithms to categorize library collections
based on content analysis, greatly accelerating the cataloging process and improving the accuracy
of indexes. This automation diminishes human error and allows librarians to focus on more
complex tasks, such as curating resources and developing user-centric programs]. Furthermore,
advancements in Al enable libraries to create smarter search functionalities that extend beyond
keyword matching, facilitating a more intuitive user experience. By integrating Al-driven search
algorithms, libraries can allow users to locate relevant materials quickly and efficiently, leading to
an enhanced exploration of available resources.

In summary, the application of artificial intelligence in libraries is multifaceted, particularly in
improving cataloging, indexing, and wuser support. Through automation, chatbots, and
recommender systems, Al enhances operational efficiency, enriches user experiences, and ensures
libraries continue to fulfill their educational and informational roles in a rapidly changing digital
landscape.

Different Services:

1. Cloud-Based Service :

Cloud-based services and digital libraries are integral in enhancing access to information, fostering
collaboration, and supporting remote users in various contexts across the globe. Cloud computing
deployment has transformed traditional information access paradigms into more dynamic, extensive
systems that provide numerous benefits, including scalable resources, reduced infrastructure costs,
and improved data sharing capabilities.
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Software-as-a-Service (SaaS), Platform-as-a-Service (PaaS), and Infrastructure-as-a-Service (IaaS)
allow institutions to save on upfront costs associated with hardware and software installation, while
facilitating access to a wide range of applications and platforms. The on-demand nature of these
services empowers users with instant access to essential resources, addressing not only individual
needs but also institutional requirements, especially in educational and research contexts. Such
environments become increasingly collaborative when leveraging remote access features, enabling
users to collaborate seamlessly regardless of geographical barriers.

Cloud service modals

Stackscalo

2. Digital libraries :

Digital libraries greatly benefit from cloud infrastructure through improved resource sharing
and data management. The ability to establish institutional repositories on cloud platforms leads
libraries to aggregate a broad spectrum of research outputs, thereby creating centralized hubs of
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information that a diverse user base can access. The use of cloud resources has been shown to
reduce the silo-related inefficiencies typically present in traditional libraries. In digital rights
management, blockchain presents potential to streamline ownership verification and transaction
processes for digital content, including books, articles, and media. Institutions are
experimenting with blockchain-based systems designed to record transactions related to digital
media, enabling libraries to track ownership and usage rights effectively.
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3. Block-Chain Use:

In the realm of digital rights management, blockchain presents potential to streamline ownership

verification and transaction processes for digital content, including books, articles, and media.
Institutions are experimenting with blockchain-based systems designed to record transactions
related to digital media, enabling libraries to track ownership and usage rights effectively Ma et al.
Such systems can provide irrefutable proof of ownership, facilitate licensing of digital content, and
ensure that authors and creators receive appropriate compensation for their work. A practical
application is the development of systems utilizing smart contracts, which automate the
enforcement of agreements made between parties regarding the use of digital content. Smart
contracts facilitate automatic execution of predetermined conditions when terms are met, thereby
minimizing the need for intermediaries. Despite the advantages of blockchain technology, several
challenges and limitations must be addressed before widespread implementation in libraries can
occur. A predominant barrier is the complexity associated with blockchain technology, which
necessitates significant technical expertise among library personnel for effective deployment and
management.

Blockchain also shows promise for enhancing the secure archiving of digital materials
within libraries. By employing its immutable ledger features, blockchain can establish a
~ permanent and ‘tamper- proof record of document reV1510ns and transfers, significantly
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improving trust in the authenticity of library collections. Such systems ensure that once a
document is archived, its integrity can be verified over time, which is crucial for maintaining
accurate historical records. Despite the advantages of blockchain technology, several
challenges and limitations must be addressed before widespread implementation in libraries
can occur. A predominant barrier is the complexity associated with blockchain technology,
which necessitates significant technical expertise among library personnel for effective
deployment and management.
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Integration of Technology in Libraries:

The integration of technology in libraries, especially in under-resourced or developing regions,
has yielded innovative solutions that enhance user experiences, improve service delivery, and
facilitate access to information. Various case studies illustrate successful implementations,
including initiatives at Telkom University, mobile library applications, smart libraries, and
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consortial networks that collectively demonstrate how libraries can leverage technology for better
engagement and resource management.

1. Telkom University Case Study

At Telkom University in Indonesia, the library has undergone considerable transformation through
the integration of digital technology and smart services. The institution initiated a project that
focuses on providing an interactive digital library environment, enhancing user engagement
through its tailored digital resources. As part of this development, Telkom University deployed an
intelligent library management system that leverages artificial intelligence and data analytics to
understand user behavior and optimize service delivery Feng. This smart library initiative not only
improves operational efficiencies but also enhances the user experience by offering personalized
access to information, demonstrating that even in developing regions, libraries can adopt advanced
technological tools to streamline services and address the specific needs of their users.

2. Mobile Library Applications

Mobile library applications have emerged as powerful tools for expanding library reach, especially
in areas where access to physical library facilities is limited. An example can be drawn from the
University of South Africa, which offers a mobile app designed to enhance the library experience
for students across the country The app provides functionalities such as catalog access, digital
lending, and notifications for upcoming events or new materials. This approach caters specifically
to users in remote or rural areas, illustrating the effectiveness of mobile technology in overcoming
barriers to information access and library engagement. Such applications have not only increased
the visibility of library services but have also positively impacted students’ academic performance,
particularly in under-resourced contexts].

3. Smart Libraries:

The concept of smart libraries that utilize Internet of Things (IoT) technologies has taken root in
various regions, notably in educational institutions striving for modernization. For instance, the
implementation of IoT applications in libraries, as investigated by Khan et al., has led to the
creation of smart library environments that enable real-time tracking of library resources,
automated cataloging, and personalized recommendations [64][65]. Smart libraries enhance user
interactions with library systems, thereby improving user satisfaction and operational efficiency.
In developing regions, this transition has been crucial, offering libraries an opportunity to
modernize their services and better meet the expectations of digital-savvy users

4. Consortial Networks:

Consortial networks have been pivotal in fostering collaborative resource sharing among libraries,
notably in countries with fewer resources. A prime example is the African Library and Information
Association (AfLIA), which unites various libraries across Africa to pool resources and enhance
services]. Through these consortia, libraries can share electronic resources, databases, and digital
collections, significantly expanding access to information for communities that might otherwise
face limitations. The cooperative efforts established through these networks have allowed smaller
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libraries to access significant scholarly material, demonstrating the strength of collaboration in
overcoming resource deficits

5. Integration with Emerging Technologies:

Several libraries in the global south have also been exploring the integration of emerging
technologies such as cloud computing and big data analytics to improve management and service
delivery For example, a library in Nigeria implemented a cloud-based library management system
that allows for enhanced data storage, access, and sharing among various user groups. This
approach simplifies library workflows and provides a robust system for managing vast amounts of
digital information The success stories of these advancements indicate that the adoption of modern
information technologies is essential for promoting effective library services, even in under-
resourced environments.

User Surveillance

The implementation of digital technologies in libraries has led to increased data collection
practices, which can pose ethical dilemmas related to user surveillance. While data can enhance
user experiences by making services more personalized, concerns arise regarding privacy and the
potential misuse of such data. Libraries must walk a fine line between benefitting from user data
and protecting user confidentiality For example, tracking user activity can yield insights that help
customize services but can also lead to surveillance that users might find intrusive, consequently
deterring them from accessing library resources. To mitigate these issues, libraries should adopt
transparent data practices, informing users about what data is collected, how it is used, and under
what circumstances it might be shared with third parties. Establishing clear data use policies and
obtaining informed consent can foster a climate of trust between libraries and their users

Access Inequality

Access inequality constitutes one of the most significant issues facing libraries as they digitize
their services. Disparities in access to technology and the Internet can leave certain demographics
behind, particularly low-income communities, rural populations, and individuals with disabilities.
For instance, users without reliable Internet access or digital literacy skills may struggle to benefit
from the vast resources available online, which exacerbates existing inequalities. It has been
suggested that libraries adopt a dual strategy that not only expands digital resources but also
enhances infrastructure and digital literacy programs to ensure equitable access for all community
members This could involve partnerships with local organizations to provide technology training,
devices, and reliable Internet access.

Open Access vs. Copyright

The tension between open access and copyright laws poses legal challenges for libraries
transitioning to digital infrastructures. Open access aims to remove financial barriers to
information, facilitating broader dissemination of knowledge, while copyright laws can restrict
libraries from providing access to certain digital materials]. The challenge lies in navigating these
competing ideologies, as libraries often operate within strict parameters set by copyright licenses.
Several libraries have initiated projects that focus on promoting open access by collaborating with
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content creators to allow for sharing while managing copyright concerns .Strategies might include
advocating for copyright reform that favors openness or developing institutional repositories that
house materials available under open licenses.

Responsible Use of Artificial Intellicence

The deployment of Al in library services introduces another layer of ethical considerations.
Although Al can streamline operations and enhance user experiences, the algorithms that drive Al
systems are not free from bias and ethical pitfalls. For instance, Al tools might inadvertently
prioritize certain types of information or users over others, leading to unequal access to services or
resources. Libraries need to carefully consider which Al technologies they adopt and ensure they
employ tools that promote fairness and transparency. Ongoing training in ethical Al practices and
the establishment of frameworks to evaluate Al implementations can help libraries leverage
technology responsibly .

Addressing Challenges Through Community Engagement

Libraries can confront these ethical, legal, and social challenges through proactive community
engagement. By involving users in the decision-making process regarding digital services, libraries
can better understand community needs and preferences. This engagement can also include
dialogues surrounding privacy, equity, and access, fostering a community-centric approach that
ensures library services are responsive to the diverse needs of all users .Furthermore, partnering
with advocacy groups can amplify voices within underserved communities, promoting inclusive
practices as libraries navigate these transitions.

Challenges and Limitations:

Despite the advantages of blockchain technology, several challenges and limitations must be
addressed before widespread implementation in libraries can occur. A predominant barrier is the
complexity associated with blockchain technology, which necessitates significant technical
expertise among library personnel for effective deployment and management .Additionally,
integrating blockchain solutions requires substantial initial investments and may meet resistance
from stakeholders unaccustomed to digital technologies

Scalability and performance limitations of blockchain systems also present challenges. As the
volume of transactions grows, issues concerning slow processing times and high transaction costs
may arise due to the resource-intensive nature of blockchain operations [55]. While the
decentralized nature of blockchain enhances transparency, it can complicate existing jurisdictional
frameworks regarding intellectual property laws, as ownership details may be stored across
multiple non-centralized locations globally

Secure Archiving and Content Authentication:

Blockchain also shows promise for enhancing the secure archiving of digital materials within
libraries. By employing its immutable ledger features, blockchain can establish a permanent and
tamper-proof record of document revisions and transfers, significantly improving trust in the
authenticity of library collections. Such systems ensure that once a document is archived, its
integrity can be verified over time, which is crucial for maintaining accurate historical records The
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concepts of authentication and provenance are equally vital in the context of scholarly content,
where validating the credibility and originality of research outputs is paramount. Blockchain can
facilitate mechanisms for verifying the authenticity of scholarly articles by providing a transparent
trail that can be traced back to original sources, thus confirming authors' claims of originality and
proper citation [57][58]. This fosters trust among users and promotes ethical scholarly practices by
preventing plagiarism and unauthorized use of content.

Conlusion

Libraries are leveraging immersive technologies such as VR, AR, and the metaverse to promote
user engagement and educational outcomes significantly. These advancements create opportunities
for immersive learning experiences, facilitate the development of virtual spaces, and underline the
importance of metaverse readiness. By embracing these technologies, libraries can foster
innovative learning environments that meet modern educational needs and empower users in their
lifelong learning journeys. The technological disruption facing the library profession compels
librarians to evolve continuously, adopting new roles that encompass a wide array of competencies
including data literacy, digital curation, instructional design, and technology integration. The
collaboration between librarians and academic faculty must forge new paths that enrich the
educational experience, benefiting both students and educators alike. By embracing these changes
and pursuing lifelong learning, librarians can ensure their relevance and effectiveness in supporting
the dynamic nature of information accessibility in the digital age.
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CHAPTER 11
HISTORY OF RENAISSANCE

Snigdha Burman
Department of English, Sai College, Sector -6, Bhilai, Chhattisgarh 490006

History of Renaissance

The Renaissance did not occur only in England but spread across many countries in Europe. The
Renaissance is itself a very vast topic. Today, we will study in which European countries the
Renaissance occurred, where it started first, how it reached England, and what impact it had on
English literature.

First, let us understand that world history is divided into three parts: Ancient, Medieval, and Modern.
The middle age, that is, the Medieval Age, is also called the Dark Age. After this Dark Age came the
Renaissance.

This Dark Age prevailed in Europe from the 5" century AD to the 14" century AD. This period is
called the Dark Age because during this time there was war, ignorance, death, and famine. During
this time, the influence of the Church increased significantly, which is why there was no growth in
art, culture, or literature.

The age before this was called the Ancient Age (Classical Age). In that age, civilization had made
good progress because the Greek and Roman civilizations had surrounded Europe. There was growth
in art during that age, but during the Medieval Age, Europe fell asleep. During this time, things like
the Pope and the Church had established their dominance. So, it can be said that the Eastern
civilization was better compared to the Western civilization.

The Arabs had already been to countries like India and China and had become much more developed
than the Europeans. Now when the Europeans came in contact with the Arabs, they gained a lot.
Learning from the Arabs, the Europeans thought that they also had great thinkers like Aristotle and
many classical writers, and they should study them.

Turkey attacked Constantinople. This country was considered, at that time, to be a treasure house of
knowledge. There were many Greek and Roman manuscripts in Constantinople. After the attack, the
people of that place fled to Europe. The people who fled and went to Europe took those manuscripts
with them to Italy. Then the people of Italy learned from those manuscripts and studied them. The
Renaissance first began in Italy.

Definition

“Renaissance’ is a French word that means “Rebirth.” The Renaissance in Europe was an intellectual,
cultural, and liberal movement that drew inspiration from the classical art, philosophy, and intellectual
traditions of Ancient Greece and Rome. Although it began in Italy, it was not a historical event marked by
asingledate. It may have risen from one corner of Europe, but its waves spread across the entire world over
the coming centuries, awakening not just Europe, but compelling the whole world to rise from slumber.
The

Renaissance was the period when Europe broke free from the chains of the Middle Ages and stepped
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into the Modern Age. Rooted in Humanism and Realism, this European reawakening was truly unique.
Whether we talk about art or culture, philosophy or science, politics or business—there is hardly any field
that remained untouched by its influence. So let us try to understand and explore this powerful era.”

A Turning Point in Human History

At the beginning of the 14th century, the Crusades marked the beginning of new connections between
the Arab and European worlds. Through this relationship, Europe understood and adopted the
knowledge of the Arab world. With the weakening of feudalism, people began to understand the old
systems. The collapse of feudalism meant that people would no longer be solely under the control of kings
and religion, but would also focus on their thoughts and rights. A major objective of this shift was human
development and well-being, with a focus on the overall development of the individual. During this
period, the common man began to be at the center, along with religion and rulers. People started to
move away from blind faith and religious superstition and began

embracing rational and logical thinking. This led to the birth of new ideas and philosophies, one of which
was the concept of humanism, which emphasized human rights, social values, and reason. This, in turn,
gave rise to modern European thought. The influence of humanism was later seen during the French
Revolution, from which values such as liberty, equality, and fraternity were born. These values later laid
the groundwork for individualism and socialism.

The theory of socialism, which was widely opposed, also saw the emergence of the realistic
interpretation of capitalism, which marked a shift in priorities. As a result, economic development, real-
life achievements, and the comfort of human life began to be

given more importance, rather than focusing on religion and outward pleasures. This period laid the
foundation for many of today’s realistic theories, and it can be said that the roots of most of these theories
can be traced back to this era.

Additionally, when we talk about art, we can confidently say that, no matter how little interest you might
have in art, the developments during this period played a pivotal role in shaping modern art. The evolution
of artistic expression, influenced by the philosophical and cultural shifts of the time, led to the
development of various new forms and

techniques, which have had a lasting impact on the art world.

Humanism
Humanism was a movement that first began in Italy and gradually spread throughout Europe.

The meaning of humanism is to express human desires and abilities. Humanism helped people to
understand human power and capabilities. With the arrival of humanism, the focus that was earlier on
God now shifted towards humans. After the emergence of humanism, people started finding fulfillment
in worldly life instead of focusing only on spiritual or afterlife matters.

An Important point to note here is that the early humanist thinkers never used the term humanism in their
works. Instead, they used a term called studia humanitatis, which meant learning that focused on human
abilities rather than theological subjects.

These thinkers believed that for a person to be truly civilized, classical knowledge was very important. They
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also believed that human beings are a great creation of God and that we can improve ourselves through
learning.

During this time, the universities of Oxford and Cambridge also showed great progress because
humanism placed a lot of emphasis on education and learning.

The main ideas of Renaissance humanists were very different from those of medieval Christianity. Their
ideas were much more practical. On the other hand, the ideas of the

medieval man were more rigid and dogmatic. In medieval Christianity, man was seen as a sinner. But the
humanists saw great potential in people. They believed that humans have the power to give meaning to
their own lives.

Origin of Humanism

The beginning of humanism is associated with three Italian authors: Petrarch, Dante, and Giovanni
Boccaccio.

In Dante’s book The Divine Comedy, it is shown how we can attain salvation (moksha). Alongside, some
humanist subjects are also included in his work.

Similarly, Petrarch, who was a religious person, also talked about the corruption of the Catholic Church
and, in a way, criticized it. Petrarch is also considered the Father of
Humanism because he discovered many old manuscripts.

Giovanni Boccaccio also discovered many ancient manuscripts that were rich in classical knowledge
and learning. In his work The Decameron, he depicted day-to-day human

experiences. His and other humanistic works greatly influenced many other writers as well.

About the Thinkers Of this Era

1. Leonardo da Vinci (1452-1519)

You must have heard the name of Leonardo. He was a painter and an engineer. His most famous
paintings are Mona Lisa and The Last Supper. Leonardo was not limited to just art — he studied the human
body, designed machines like flying devices, and made plans for

bridges and weapons. His works are full of things that show the way the world functions. He perfectly
represented Renaissance ideas.

2. Michelangelo Buonarroti (1475-1564)

He was also a great genius in painting, architecture, and sculpture. Some of his famous works in art are
the Statue of David and the Ceiling of the Sistine Chapel in the Vatican. He talked about the depth of
physical and spiritual strength.

3. Niccolo Machiavelli (1469-1527)

He was a diplomat and political writer. He was from the country Florence. His belief was based on
politics, and he thought that politics should be based on reality, not on morality. He introduced a new way
of thinking about politics—based on practicality and real reasoning.
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4. Desiderius Erasmus (1466-1536)

Erasmus was a Dutch priest. He was a great scholar and humanist. He believed that the Church had
become very corrupt in his time and wanted to change this bad situation through education. In his
works, he also criticized the problems of the Church. He also highlighted in his works the benefits of
reading classical texts. He made a great contribution to spreading Renaissance humanism in Europe.

5. Thomas More (1478-1535)

He was an English philosopher, writer, and lawyer. His most famous work is Utopia, in which he
imagined a perfect place where people believe in equality and practice fairness. His ideas about society
were excellent, and his voice was very important in Renaissance humanism.

6. Francesco Petrarch (1304-1374)

He is considered the first thinker of the Renaissance. He liked to read the works of Roman and Greek
writers. He wrote many poems about love and nature, and he inspired many
people among Renaissance scholars.

7. Galileo Galilei (1564-1642)

He continued his discoveries during the late Renaissance. He supported the heliocentric theory—that the
Earth revolves around the Sun. His thinking challenged the Church and criticized its beliefs. He also
contributed in fields like science and physics, laying the foundation for modern science.

8. Giovanni Boccaccio (1313-1375)

An Italian poet whose most famous book was The Decameron. In his works, he talked about love and
wit, among other things. He used to write his works in Latin. He also read classical texts and supported
humanist ideas.

9. Leon Battista Alberti (1404-1472)

A famous writer, architect, and philosopher who wrote a book about painting in which he talked about
painters, art, and buildings. He created a perspective about art and the

principles of symmetry in buildings.

At this time, art took a new form along with everything, technology and artistic work left their deep
impact, whose effect can still be seen today. This was the same during the time of European imperialism
and many architectural elements were also built in India, many architectural elements are also an effect
of'the Renaissance period.

If we try to understand this time from the front, This was the time of political and intellectual revolution. It
was a time of scientific thinking, Among feudal lords and the church, The orthodox religion and the church
had created such a society, In which innovation was suppressed. The mind was tied up. The church had
declared scientific knowledge as bad.

Like we read about the Middle Ages, To come out of the circle of centuries took a lot of time. A very big
reason here was the mentality associated with the church, Which supported bigotry and dogmatism. But
the scientific revolution broke their mind-set and proved that the same scientific thoughts and inventions
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brought change. Also, many European countries’ humanism thinking became active, Which gave new-
found thinking, and from this time itself Many fields of Europe began to show excellence.

1/t us understand with the example
Italy : We can call Italy the birthplace of the Renaissance. Big cities like Florence, Venice, and

Milan eamed great names in art, architecture, and learning around the world. And this was just the
beginning.

Every country wants to be better than the rest... to progress more. In the same way, Florence and Venice
also started competing with each other—whether it was about their famous artists or anyone else.

Spain vs Portugal : These two cities became enemies of each other as development kept increasing.

Portugal discovered the sea route to India, and Spain discovered America through Christopher Columbus.
These two countries made many inventions and explorations of new routes and cities. They were
becoming powerful and now slowly wanted to take over the world.

France vs Italy: France was very impressed by Italy’s culture and wealth. There were some Renaissance
cities in France too, but later France attacked Italy. Now some cities of France had

developed greed—they wanted to become just as beautiful, powerful, and brilliant as Italy.

England vs France: We all know that the Renaissance came very late to England. And when Queen

Elizabeth came to the throne, she wanted to see progress in art, literature, and music because she supported
all of this.

At the same time, sea trade also became powerful. There was always conflict between parts of England
and France, which later turned into colonial competition.

Holy Roman Empire (Germany) vs The Pope (Rome): At this time, many conflicts were happening about
the Church and religion. In Germany, Martin Luther started protesting against the Catholic Church. And
the Pope wanted everyone to remain under him.

But other countries started wanting freedom. Italy was the first to enter the Renaissance, but other countries
like France, Spain, England, and Portugal wanted to surpass it.In the areas of trade, discovery, religion,
and culture, everyone was in a race. And that race is still going on today. Competition will never end.
Every country wanted its name to be on top and to become the leader of the world. Just like you read in
the examples above. It was this competitive mind-set that made the Renaissance so influential, because of
which a wave like the Enlightenment started.

Invention of printing press

Invention of printing press, which happened in the first half of the 15th century. Because of this, education
and preaching process got a new birth. It played an important role in the spread of new ideas. And this
Renaissance approach moved forward, which later gave rise to scientific revolution and industrial
revolution in Europe.”

let us understand with the example :-
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The spread of knowledge Rapidly: The name of the person who invented the printing press was Johannes
Gutenberg. He invented the printing press around 1440 in Germany. Earlier, books used to be written by
hand, which were obviously expensive and limited. Then when the printing press came, books started
getting printed quickly, at lower costs, and in larger quantities.

Growth in Education: After this, when people started getting books, an interest in reading and writing
began to arise in people’s minds. And the number of educated people started increasing. Literacy rate in
Europe increased very rapidly. Now when all these things became cheap, an entire generation got the
chance to read and understand new ideas, and they took advantage of this opportunity.

Expansion of thoughts: Europe is a quite big country; when books written on Humanism, art, science, and
philosophy started reaching every corner of Europe because people had interest in reading and in fulfilling
the curiosity of their minds.

Now in this, scientists and thinkers had a very big role. They started publishing their discoveries and
sharing them with the world.

Decline Church’s influence: As you all know, earlier Church was the only source of knowledge because
there were no books before and people’s thinking was limited only to the church.

The printing press also brought religious texts to the people, which included translations of the Bible and
spiritual books, through which people started understanding religion in their own way. And interest started
increasing. This also empowered movements like the Protestant Reformation.

Recognition to Writers and Thinkers : Two big names of this age were Erasmus, Machiavelli, and
Shakespeare, whose works people still remember today. They started spreading their ideas to the world at
that time. And when the public read and adopted their ideas, due to which an intellectual revolution came.

The printing press did not let Renaissance ideas remain limited to one city, but spread them all over Europe.
It brought a new revolution in all fields like education, art, science, and religion.

Economic Revolution

For the first time, a proper banking system was also developed in this age. Bankers provided financial
support to artists and thinkers, which led to the growth of the Renaissance.

In big cities like Florence, Milan, and Venice, urban development happened. Because of trade and
commerce, growth started in this area. Jobs and business opportunities started coming. People started
business for profit. From here, the idea of capitalism developed.

There was improvement in farming techniques, new tools were introduced, and after that, the condition of
crops became better, which led to an increase in food production.

The wealthy merchant families of big cities used to invest money not only in trade but also in banking,
and they also supported great scholars financially.

Renaissance thinkers emphasized individual achievements, not only in art and literature but also in
business. People started believing that wealth would come only through hard work. The thinkers began to
study the economy scientifically. Their entire focus had shifted to practical economics, trade, and
investment.
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As trade continued to grow, cities also started expanding. A powerful nation was formed, and Europe
became a center of global trade.

Conclusion

In the 14th century, a reformation called Renaissance had a great influence on world-wide history. It started
from Italy but then spread throughout Europe and quickly across the whole world. This era marks the rise
of classical knowledge, human curiosity, and a shift from religious dogma to a human-centered approach.

Education and information came, and people started focusing on subjects like literature, history, and
poetry. Many great scholars emerged in this age, like Leonardo da Vinci, Michelangelo. After that, art
became very realistic and started to show human life.

In this age, some famous scholars like Dante and Shakespeare got a big boost in their careers. During this
age, the printing press was also invented, after which knowledge became easily accessible among
people. .. books started to be seen in every house. People actively started buying books.

In other fields like science, progress was made. .. many inventions started being done. Trade and business
also started people began to understand the meaning of profit and loss.

There was also an economic revolution in this age, farming techniques improved, there was a rise in the
banking system and merchant classes, and also in international trade. Political transformation happened,
urbanization also took place, and the Renaissance gave humanity the courage and opportunity to show its
brilliance.
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CHAPTER 12
Important role of INFLIBNET in the perspective of library service

Mrs. Rajeshwari Sahu

Deptment of Library, Sai College, Sector 6, Bhilai

¥Rie (Abstract) —

YT 319 eI ARl & foIU U= Sirar 2 | aH= H Hidelee dex gRT YS &1 T8 T
WNerfors U | 980 HEAYUl © | 39 §RT UM @I g AT FHI 3R UIGH & AT B AGADBAT  MFAR T
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Y B B AT A TR @ eI Bl Ud IS ISl WAl UG HRA & A1 & gaAE H ydferd Jefrerd
Tt ¥ IR FRATH 8| I8 edd HaRll & g B AR A B 8 & § uvdd R <l 2

gxreqr (Introduction) :-

PIIS-190 FLAR Teh A TAELT Tehe & & HF Y& §$ i Ig doil @ WL A et 7 3R b
Rt & T 3 IR G cichSIa o], RaT| PRIS-10 FEHR & @O YT A G g B ager R ¥
IR T oRUTHETETY 58 AR & GRIT TS 81T F HuA Jar ARoT AR o1 gAatE fear 1 gEawret @
U SUANThAT3 & U UeTe diad b adih & T dJealrag HIaAT UST| 2020 S PIAS-19 FBHRT T 3T AL (wg
QEAHTET TR AN UHTT ST §o O 3ow 30N Jar3ft # dof & JUR o 3R 7 g7 # Bfoea # agoma
B AT A DN MATDRAT US| FIH Ageaqul FeAlfadl # & T Ig W& & 6 ol 3R 3107 graererd sudiarhdiait
P 3 HAYA db A Ugd H8 e B S S Ugdl dhadl e F 3ucey Ay Fq YEASET dg @ W E AT
gfadyl & @1 FA R ¢ € S HfdS GEadrerd T dh Ugd F WAT AT €l
TS B T G U gd a1 fapie &1 g7 & SH—oid ol &l Idfad FR<R 9 8 & 9 8l
IUHGRAT DI AT 3R FIeR AT il Ol R8T & | 3R 39 Al R B arell FRAT YDy Ud Jal b=
HT TR N IEAT S I8T & | eIl A GadT qhbi-al gd Aetfores areil & fofg ugamn Sidm & | derrerd
=i A1 el wven &1 da fdg BT & AT P8 Ahd & fb JRIBIerd, el AT BT g2 el Bial © | Sfel

T UPR & UISH SMATIGATIAR ol UK R © | FATAT BT TE BRI UIGh bl S AAThdl B AFAR
JAAT USTH BT &, Td S A BT €09 | GBI UIgy AR TS BT 7 |

PSR e AT (1964—66) 1 WRA & fIvafdenerd & UATd &I Siled @ foIv A1 81 A Yred &
faerd @& Fral & I <7 & fol SR RS 6T | S99 RN 7 AT Bl A BT dg fdg AT &R I=7
AT USH B B I AR ue e |
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1, gife=e : TP @aidd (INFLIBNET : An overview)

R & 9 favafdenea & dermea &1 Sired @ forv favafaemera et —
IS SRANT & §RT 9 wicad &I wIal fd i 5y gAfteae e LTt
F1 A ar | el e | fwafderad e AT |8

fareel @ 4feT we@yel <& | Y SN & gRT UL JRUTS B reerar
H i o1 e gom o AR fawafdener & Jereral |
IuAE WARET BT ARG ¥ AP ARl wU F SN fHAr o
TP | gAFIee Hex  URT WRPR &I WId G¥em §| 1988 H
gfUtarTe ARG H 1T 3R 1991 H e & I ST BT UR™
o fgaT g8 qarer YoRid fawafdene &ww IfEAgEe 2| YHdid H s g{UY. & d8d UH
IRISTT & U H Y& (AT TAT I8 7 1996 H U WdF gex [Avafdenery  Hex a9 17| aaar o
D FIerd ST SRRT yewey £ |

sHAUtae H 91 v &=l & S=alten o fawafdened S| SRl Ud e SRy qor ey
TS O IS A THUHIMNR, TIMEAAE, SRS, Mg, IMEMIER, 7 Seae Amal
AER B | SAUAE-e <9 & 9 D&l I HRIER U4 MEASH T & TIUANT | MADHIHROT HXe
BT HE@yel I § |

2. gfteee & Sz (Aim of INFLIBNET):—

> TATR & HHAIRAI H F Udh HHARI Bl Td HFYe] ¥ & T BHARI bl T Bl afereror
Ul dXAT|

» oAl & N WRa fdwafdened & & geiqd & U4 Waled 1 98l & oy Tdh us
o dsne Ragd faar |

> T fAeafdened & YA Wared Ud dredidd § eIl & ol 2—10 g e Y& (bl
ST 2 |

> favafdered 9 FRifdened & JUTed & SRIeiad dR- & oY U Aie ATHedeR dIR fhar
21 S ¥ fPAd W IT U a1 S § | | B S gd o oy Ui uee Rd ® |
TIRIET0T & 37T AT ATNT Bl |1 YA AT SIar 2 difes S [Jealdenery a1 AeTidened & I
QAN B Gfaerea 81 I8 Msew (IRTPLA) & M | ST STl 2 |

> STHd & gRT 9gd AR A g & ol & oi— R serdd, gaufemel &1 sered faRive
ST Yol FT ST 3Tl |

> AU & §RT AFGI & FERY & & oY, {8 AMe IR 5 § O (Tell, 3FRE, SHelaii
wod) fava oive gl Ua Stae res Ud MRS digd ®iR HURIT SIel, iLH.Ye.1 MSIIM
AT, Y@ HaT ST |

3. YT U4 oAl Acds )T Y9 war (Main Service by INFLIBNET):-

31 ¥rRFm (ShodhGanga) — sAffae @& gNT
ge b S arelt el # ¥E vw e g1 Aw S H o Snﬁﬂn
soiagitie fIR™T Ud oY 9 Udy Bl Wb B WRA @ e
2| SWNTHAl Pal ¥ SHAGT SUANT dRd 9 RN Bl
IISAIS PR < Ahdl © 3R 30 U BRI H YA B AT
BT T[OTITgel G HheT 2 |

o

Page | 99

e saicomeons | (0) B
Published by: Sai College, Bhilai "‘x___,/"




ADVANCED STUDIES IN MULTIDISCIPLINARY ISBN 978-81-986645-3-2
RESEARCH- VOL I

3.2 gfde-e dex e (INFLIBNET center publication) :- saf¥ame &% & gr1 f.fe1. wares
RN

321 — dIffe RUd— I8 v a1 RUE & 9 yRd & 9t favafdemery 9 wwifod
HRIGHA! Td AT BT oIl ST BT © |

322 — TAMEIE RSlelcx — g U HAGS UHIH & Ud RI—fBame & ga=r  uaH
FRAT B |

3.23 i— BfddTc IR R & dlf¥d HrHT b gRT BUT diel TRIfST ¥ Suael 2 |
324 — 3 YHYHE, AH IS I, AId TES s M |

33 Wiel WTeda (Soul Software ) :- ¥® W WUWECRR o il i e e g2
SAftETe BT HE@yol YRIbIad Yaer ATFCIR & G DI
WA Ud HREIdhd d)1 H Aewdqul jfier M © 59 ser @ S0l
A 13 AT H PR Febdl & AT $HH Dol UUHIAR—1998 & gRT  SOftwore for
BNl & vd wavide BT & forg eSS aff di Heolwe 2R forr  UnversiyLibrores
AT & | SHHT Wa9 RET goi Aiet 1.0 fR Aret 3.0 IHH 7 SRR 2 | e
Ig THAfEHe & gRT 91T AT 8 | el I8 AeddR favafaamey sk
HRIIETT BT BF § HF BT W U 2 |

3.4 g.8l.ae (INDCAT-online union catalogue of indian
university ) -— SAUENC @ §RT I9RIT AT I8 SICHH © | SHD! TS Y[ DTART A SFeTT Jawier
HET AT 7 39 eeEd § 9l fwafderes & grasel, O uFeel, SRa sTd @ dedT T T ' 39
TR Serew # urey Al @ fAaferammel, favaR \ar vd ey e fear wan 2 ) g9 184 favafaenem @
T 13 BRIS gb, 2,77,581 ORI Td 35,240 UGBTI & [IGARNG! Td el T &I 9uF  URJd © | A1 & |reT
39H soldei=e fafsar va snfsar o ff wfae fear T, R eftre SHert 3§ =R oS vd snfsar
DI STANTHAT U AAIHATTAR STIART B T |

35 G fore (N-LIST) — 38 SCHd -RMd YRhIed Ud Il Hal STBREdHeR 2
YRTET W g1 T & I S HElfdeed © BIE—BIEs & oy g9 8 Nd §8 d8dyel Jwie U4
SRS I I UISY AR BT Fhard © | 21 A 2018 TP Pl 2974 RGN IR BRI Td ABRIAT YIS
HeTfenerd Jofill I & aRT 1241 /2U% & e B9 W 396! Aewdl UK g8 8 | S—9rEl % ugem
% oY GRT—3 TSl Uras S 2974 Bietall & IMERd ITIRTHAIR BT WS AT 2 | SHDT ddel AT
BT AR UTSH & TINT H ol Fohd © S1d Bl HSILRIA SHHT Fa g1 & Al S BBk, Ried
Tq 9 g Hl WEd 99T § |

3.6 FoiI—s7hMe f$foica gware w=aifear (UGC-INFONET Digital library consortium)
— BT SOV fEHRR 2003 H 10 QUILSL. g HelH & A H RATUT fHAT AT AT Tq 98 9IRA & I afd
o I I/ W fIeafdee™d &1 Sieq ¥ Slea eXic Y 9RY UM &1 B AGAfT ol o | g d I8
HANCAT 26 TPH & gRT 7 8R W TP SRl T 10 fIaframumd! Seresd UeH &ral 2 | I8 dp-arcar
eI TR B AT v B o fBY g9 € O dan AMaeE, |0 wRE, 9, $vgeR e,
O, FRFD!, B NS | $9b RI [ARAfdeerd B HH HIAd W 9g9ed UIed AMRT U 8l © |

3.7 A A—swmEas fdaver (JCCC- Document delivery service )— IJoiil & gRT I8 G
o T & e d8d s7hce fefTed arsst o=aIfdar & A1 Wi §ex sy ofiF  foar ST & S9hT ddold
2 & gaftae 9 s 9 feafdenea & o Ul el 3T SR Bl 8 S99 @M & it Ud gfdaTie
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HeR & g favafdened & uedl & gRT MATIHATIAR AMMfEhd o AN HRA & d e fIeafderea g’ 9
AT B g SRl §RT T ST |

3.8 3o (OJAS ):- 3 gAfderic Hex gRT IS & U= A S1eT 99 U o 11 € gaa!
RITIAT Al S UToTde & ded fhar a7 | 87 91 fafl omg & favafdere vd deifdare™ & sra—osmEmi
RieTd Td UTeH THHBT YANT IR Add © I8 JAaT WY UNST | GHIRIT gelael~h SR Pl Uad B Bl

qfer = 2

3.9 g4on greEe (E PG-Pathshala):- g

S T IR SN (CTOdoTEenc) & o R =

R IR H9H IR | 799 F91eE faer J3rer faar
(THUZRIRS!) #ATeld gRT ARd & |41 R &
oI Q& WA UG PR & IaqId W I
GREATSTT B FHaTd BT TS | IS (TATHS—3MSAT)

WX W 77 fawdl § d-amnh & e @ g o o1 | P ——
T Wi g1 AN weRen e §9 Usd @ dsd B a0~ -
IS e, Fa, afed @on, aafde, T o]
JMeMRd MY Uty ARl fasfid &1 71 2| o e,

310 f3gM Sew  (Vidwan Database) :-
fag™ Sy, YRd & ygE Afdre AR 3R o AT § B o) 2 vy el vd o dari & Hewt
HT NGRS BT ST ¢ | 39 g Serew, # forivg &) govfi, e uar vd orgva ofidt © vd fagmt &
oM, YHRME, ST AR IUARE e & IR H Ag@yl TSGR TS &Xal 2| 39 SCHd & Argd o
BBV Ud aereft 3 fawyr 5 Faferd ud fR2nerr & oy arell IHERAT R U BR AERAT B FHEE YT B
Fhd & eIl vd sy fUen v @ qremw 9 iy qERdn o) ex) sHfete gRT 59 SNy Bl

fpRia Ud Wavwarg fobar Sirdar 21

341 gEu™ uREeT (Research project database):- Rud Uoiae Sed wRa # fafa=
freafaenera # ™ FR e A= Ao dew@l & gR1 =l X8 e IRATSHIRI &1 fdaror & | aqqr § a4
A= ®feT Toifidl RT 13600 | 3Mf¥d 2 URASHT &I SIHGRI IMHAA 2 oid b IOl ARHITAR
ISR ATSUITHIR SITHST 3R SIEIET ST | TRATSHAT BT SIHBRT BT faaxor gRATSHT el ik fawd
iRl & g1 fam T 2

3.12 e (Vidya Mitra) :- faen—fian gagag—anseiid! (o &l War urenfiral Rer i
o) TAUERIRS! & ded fasfid It S—amlt & forg e uRarer aifarss Rerr uida 21 a8 iicd a9
UIed A BT Wl B G USH B & fOH BT Uh & SeBd & A ¥ RAFersT Uiy At
siffea / fafear affir |ammh cave ARt Aecrifsar arfl senfe |fed drfed ARl d@ AT 3 uga Adhdl
2l

343 MY-Th (ShodhChakra) :- Mu-geh AT e 3T (Feh) & Anfeda & gaar 3R
QEIHIIT Acad (SATFelae) g & Th Ugel §0 Sl Iehafdhd HHTT Bl o9 MY Shaed Th & SN HAeg Bl
T MU-Th MYehdTy ANTEH/qdeTed 3R faufaarea & v My g & MY Shaed Th &l Jaud diad & o
T ST T Ul Xl &l Je U 3foca weT & &0 d 1 e fGwsd Masddt U M9 & & Thday
TUEI cHaiedd AR 3gd AR T &1 MU-TH MUBAT3T Pl 3T WSl oy 3R 30 wrafFrmansit o yeua
T F HAcg WM WA BT STAT e H1 ufchan rafaarey 3R safaase g & 9T T gHsiar Aua )
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TEATER XA & 1Y YE ot o ufaarea/aeda & Musdr AR oA H 39 A0 vara He el $8d
Jelrary Muhd! eeH # A H Fhd & AR Mu-asp Hr R & o 3o Fhd

3.14 3G :- ONE NATION ONE SUBSCRIPTION (ONOS) #IRd & UYUHHAT o 15 319T%d, 2022 Pl el
foper &1 UrRIX @ TY & AT IS FAUT H AT BT A TAR A A AU IR fApra & Agea @ AT fovar
ATl 3l 38 HIW W "IAT FJAI" HT TAT 3Tered fhar a1| TEy e Afd, 2020 (TaAsdr 2020) F #f AR &
# scpr e 3R e & T Fgaue $ TF HaTS AT & FI F Ued ¢l AR P AATFIR aaet 3R
fPfRAaRA@2047 & TRH0T & Fad H, AT THR F g AR 3N T5T FHRT IR g AR & IFFHU
3R Rera TEE gRT yafa @l 3T e TEUEt & orEn, Rerwt 3R MYSaist @ aRET 359 g6a aror
fagret & oy Al AR Siefel gehreral e Geredrdl Uge Yeldd &iel & [ ae A g HeHfheerd Tfell &l FHolr
&1 ONOS T 333F s TEINTA IR FI-HITRT FEEINAT B Fremat 3ifwier geg@ STEM AR aafae e
gep1reh AR A USTansit ¥ §-Siddl/3eed AeEadl & fov T omsdd UiH &l &1 ONOS & ey & ®u &
FHuaT T yerREl & o 3nféed MR Yed (APC) R Raad o yara &1 a8 &1 "ad A g Fearherd”
& WY ARG FATR A& IR IFEAT F 30 TFBIOT B U A B G H v Ageaqul ST ool &, TS
AR T ¥ 6 uds i & urd @iEd, Ja€R S 3R Scpedl Ud i & foU 3uhor @ I% Ugd NEP
& Ty WA & 3R vF Tws 3R glod g g H gfdagar @ [@ifha Hcr &1 ONOS &1 drieade, e
S & frufaareral, dlelsi, gEU Gl Gfed @l AaifOrs AR qau va famra e & oner frers &
3FAIG &, TWUEE alh ¥ fpar S|

qof-ure uf3dr3it & 30 ehirept 1 IS fRAT =T ¥, [ A @ FA 10 GEIHET FEl H § Th gRI FEEIdT &
I § AT g et TEATAT gRT T TEEIAT &1 IS &1 Tg URBouAT T IS & 6 ufFwr umneremt & 3a% grr
gerriId a3t & qul dae & fov asdw um fee oo safow afansi &1 g aeay e 13,000 8 S Hr
3FIe &1 $-Haryel a @ 6500 @ 31T TRANT ALI0S 3N IgEUT v b FEAE! deh UGy Bl faEdAR e
&1 aRreuar f 75 &, S g X A 10T F FAlsger I A dEAr w1 T A A &1 e suRerehart
T TEIT FHAA: 2360 TEATAT T 6500+ HEATAT dh 56.7 MG H 177.82 G dh d@Ts AT |

3.15 Hferak (CALIBER):- $fax 2025 gaar 9dawt 3R a1 qaast o7 30er e o fear et 3R g9ax fRrerestar
B T B T e[Sl HTE USld HAl &1 Ig T diod dpA & o ' R vt | 03 | et
Fgcaqut v 3R 39-Rvel T Fdiaasn wermer @ Fafia wxar §1 S gl
IR ¥ grdarerd AR FgEar e 3R g e & & & Rifvcs ik
Rueffael o v @y odr ¥l 58 BEhA F glaar X S yeE fau, 3l I
3R frohar smor A &1 Bferer 3w R AR 3EE AN F qEaTerTeTsd, Faer
=t yeprerent & di wrEhfae a=ist @ NeaRa & & e alig 30k -
AfEa a3l & forw v g Hifad g3m 2

i

Lo

mRR
E v:‘ oy AV

,
2:
1
=1
1
=
r; 9__’_.]
3 =2
2 =

SR TH IRET TFAT & O SATFaaeie JeX gRT 41 & faffes Reat
afagreral & weder @ IS R ST S d sfeafld aFRed &
frvat 3k su-Rrwit & wEfa e 3R TEAdT R, e w2, e s wifer § Y
IR W T T AT AR IO aRaT $| T T qewe 3R @ ATt
AR, RreTept, IMEL IR, FeleehRt 3R gearerat & Taarea 3R Aeafdhor # T ———
A STAITRATIT & ATI-ATT FIAT YaIaT3 T @rg 30 3R 3ot ’Ra & vt ) arada & & fow wF e 79
Ua BT Bl 143 AHATE Ffoaw @ v § grdererd 2047: eRa ARa & e i A F1 elteheAieor” |

o 2HSHOTS
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3.16 JTSIHRISTATH (IRINS):- IRINS HIT 3R Q&SI Aeads (INFLIBNET) &g gRT fasfad dg-3muia srgaare
AT T (RIM) §T 1 T% UICe Fhrafdeh, Ul Td faemd d@oreal AR dhra e, danfaest o fRget @ gar afafafet
B TP P, FRC A 3N TeRd da H gRYT geaa axdr ¢ 3R fAgE! & dcad ade @ 3Haa Uee Hdr &1 IRINS AR
# Qe AR gEUT vd R Foeat $ T AT FHAW-TA-AEGE S T F 3uy

IRINS HISET U U9 ToTel o fF AGa SE9a GuTell, UIeashd UaUe, el Uaue JuTell, 80T $ER, gol 3R

qIOISad 36307 e, gl & uaRe 3fg & thHipd e # Fekdr S0n| 580 Qe adl & AgEr & uhee o o
&l & fw ORCID ID, ScopusID, HFHYUTA 1D, Microsoft A&10T6 1D, Google fagrer 1D Si¥fy Aatfes uganer & @y wehientor fham 1

317 §-9 fAY (E- Shodh sindhu ):- Rdwsr afAfy & FERT F HUR W, A9a FAOGS Aebrd F16
(& 3/a & FArery &1 a1 &Am 7 ®) A i d@9 ugal @ Hamey $-y Y @ e fhar €, ed e ¥
TeET-3eide Bfoea asal FaIfcas, TavaasTad AR SSre-wImeHds Farcan| -y &y et sffaes
H grT 12(@) AR 2(TF) F Ted JA g FEF O AT dEardr aeuE, afdaret iR wesr afka o
TEET TEAAT P FE7 F&AT # gt AR vl ¥ Affea fawat & 10,000 § 31R& #R AR FaAweT-gaiaa
af¥3 3R P FUG, 3eI0T IR AWAcAD 3TAE s aiH= R JET Ug el A S @)

$-y Y 3T e $-gagal & o Facar & Ay 3227 A0 FEAEr H FA FGEIdT & W qUT-UTs,
Y T IR qRACHD ST AR IOcHD Solaciicld HAYUA deh Ugd UaT el ¥ $-2Ma HY & yoge ey
3R 3T 3T AR §: AT TATIIRS-faa O¥a daiféEr grr & S arel alafafeat ik danst @ e 3R
AT B B gRT $-My Y. soa Renm $-Fauat & v HaEfear 1 T HEEn T uga & YR WS-
S, 5-FeAel AR 3R -Gl P Th ATAGR UG TAB AT AT, TR T AR IfAGTOT HRIshaAr & Aega
¥ 9Rd & Ferm Tufaarert, dlest 3R deAdr deuEr #F $-aaaat & sy Hr [oRE 3R gerar &ar; ash
A&TfoTeh HEATAT P FEEIT-3MUTRA ATl &l STABNT ($-FEcleh 3R §-Sietel) deb Ugd Yaled Hiar; faugy tieer 3R
g ded & FeFH q Yol ugd # 3ueey gt A @erh I ugd Yere wee Bised s @ arear 3R
HIAT-Hg AT & 3N Tl

318 3PS (INFID):- 9Ra & Ugel heved, itaa vedw dAdoeic eled (GMETATHsd) 3 sioet iR
feafaarerst & 3RAPpd SUANTHATST B JAONT Xl 3R 3¢ Hel I o, Fof off $-warwat ds Aafy uga gera
A & fow AFH-3maRA 30U T TiFedR RS & 3uam=n g

HETATHUANTSATASE! g, 3T AT 3fACAT & F b & § H, -0y Y F ded ARa # Fufaer ik
Prlell B gl & $-FHYUA b Ugd Yaled il ¢l HSTATHSE Bl fAAUAr3t & 3Mer-uere & fow Arcehipd
Fraleaad Hr Ufhar F AGET TEUET & AT THAT I & ol Th dhglpd Tordl & &7 H TS fmam o @0
J
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319 MY YRZ (Shodhsudhhi)i- -oia g H THT  PEEEEETETT
oo WA (TAveE) @ su-afAfa @ AR & 5 S‘N:Lg@
YR W, LT FIe, HRT TWHR 1 e, 2019 F \)

AR & Fil feraiaarerdl/aea=l & dfefcdsd Ay @
Tl FMe aTel VPR (FE0H) d Ugd TaTe el arel ,
T A MY YR YF fFAT ®1 1100 F 36 dEAA ShodhShucddhi

Now provides access to Web-Based Plagiarism Detection Software

A

RBOUT  BENEFICIARY INSTITUTIONS SEARCH  FAQs ShodhShuddhi-University Coardinator Login »

Eﬁ' W Eﬁ' 1'T§ % ﬁ?ﬁ# Qﬂ‘ﬁﬁ? %- _ (DrillBit-Extreme) to all Universities/Institutions
5 — N .. W .
i ] : s ]
. At Register for Forthcoming Training Programmes |
1. e frafaae . ‘ o P
4 % . . ’
2 s ﬁm | 6 Logo it User (Facaltyschaar i ] HEKR
. Please Visit
3. s Rfagey
4. fash fufaare

5. g gRT AORT e e (HTHAS)
6. Jo & IR-frufaarery &g GmsgE)

A Y Teel & ded, & R & frafdaredt R FEuE! ® d9-3naiia arfefcas Ty S gar oo arel AT
fren 3MfGae (@@ & 33gs) d@ uga o 1 7| 50 Ued @ NGRS gea qF Raw I (q@ #
TATTIIRSY) 21 {FeR, 2019 foFar a1, 3% I8 a9 a& S |1 o9 a6 6 cfafea grr #aw 3iRkfoaa & oy
gy 30 FAAR, 2023 Y FATH A& & IAT| 1 ey, 2023 F YX BT, INFLIBNET g 31 3 Mufig el & ed
& ¥ # 3T e FEAET (HED) B "BARNC-TFHEH TIfaRed Beaea TiredR Ueia &dl &1 38 AFedaX &
TRETOT TROT 3ferger 2023 & forw fAuiRe fopar aram or, fSraehT qof dar 1 Jaay;, 2023 1 Y& g8 Al

34 =64 (Conclusion ) :-

U & §RT UG &l 7T WaT ¥ WRd & fAf=1 qedaTeld Td §adT ds Gadl &l == § TN
IR @ 2| AT W I YRAGIe | 9gd R GiET U R @ 2| O QRABIS BT dofc 9 AT
g5 3AlTH A H FEAT A2 DI UK BR el & | FaT A& & T A Sl Giaer wereiidl vd o= sl
% U Rreror vd Wy Rl gelaglig GaT Q¥ a9 @1 Ured 9l 8 € 999 | ST 9 UK 81 Sl
2| TR <o H Ioa R gAfdade o 9gd A JRer & S 9¢ @ 2 IR 9fas § swa deanT vd e
A T H Io RMe & WR 9EM ¥ 788 Al 81 & SR el @l gAae gaar ol STArT A U<l &R+ Bl
T AT A 2 |

MYFAF deheilpi DT Thipd Db 3R T Fearh fBioea TRFAfAHr a7 gae dRd darfore 3k g
HEUTAT H QeI Qarii &l delad # Agcaqul HHAST AATET &1 SHHT U U@ ATe == faafdarea
QETehTerdl & eIt AIFCAAR) AT & ATCIH § GEADIeIT Falele &y Sl theaitaarg Heelety JfAIgor 3T
AR FATT0T Bl FRATATYLD T AT A H AGE P & | Zfrdat Shearian & AT &1 3t JoAdey o & foad
QEAHTAT B TAFT ST TS ket 3R 1A & Gledd & Taa H A, Heldl gl

RIITTIT SH TICHIH &b ATCIH H TEABISIAT bl 2T 3 b fAgTAl gRT U ey Nfaa 3R ey garet ot o
el 3R 3 cTeh Goll UGH Ul el hi AT T & | g8ehT Frfefeges TR T aT ST drell Jdme ATYfige
QEAHTCIAT 3R HBI bl MY GEATASA T ST Plel H AGG DPleh 3Tehleideh WS FIATRT Ll ¥l $-Mufdy
& AUy GEADIAT Dl Solergiicies UREH3T 3R Sedd H v faeqga 4@ do uga urd @il to foea
SUANTRAT3T & T Uy ST &Y JoTeam 3R AT 37 IR AT 2
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gab ARy wereor AT Ruiforedy Bfoed arssiy 3R Rae warad Jan3it of Ga7dd adr gy oad
SuaTehal HHT o 3R FE T N FTHAPRT UTH B Fhdl &1 ol fHATR SATFerdaAe FHGA AT ory fiaee
UEa AR ITHYTA TEIAT Y TETaT ST YEABTTT HaT37 B Feeaqol U F FAT T B¢ 38 TSR TRUR
QEDTerdl dr TRl A1 Far # aRafda ddr gl
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