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the pen of a teacher in mathematics
s DCauty 1s
ess. N« d¢ S ap calle ¢ 'Quee Science’. It s also
¢ s the door d ke ¢ SCIENces [he tradition ol
Mathematics in India 1s deep rooted. Vedic Mathematics, which owes its
origin to Atharvaveda, comprising sixteen Sutras and thirteen Sub

; -y
Sutras provides an excellent tool to improve the computational skills of

the learners in wide areas of problems. Applications of these Sutras
based on rational and logical reasoning, ensure speed and accuracy
Various concepts and techniques developed 1n Mathematics in ancient
and medieval India travelled far and wide in various parts of the world
The same served as a basis for further development in the subject

Itisastrange paradox that teaching-learning process in Mathematics has
taken a back seat in a country which was a traditional stronghold of the
subject. It 1s disconcerting to note that less than 40% of school going
students in the age group 8-11 years can do simple mathematical
operation like subtraction. Pedagogical challenges 1s thus enormous
Development of mathematical proficiency that broadly encompasses
conceptual understanding, procedural fluency and adaptive reasoning is
sine qua non for a strong foundation. It is in this sphere that the policy
makers, in general and the teachers, in particular, have to do a lot of soul
searching. Teaching in the subject must be made more interesting as 1t
needs much more hand holding than any subject. “Arithmophobia” must
be gotrid of before it envelopes a student further. A more student centric
approach is required so as to create a fertile ground for more
Ramanujans.

Through this compilation. a small and a maiden effort has been made by
the students of the subject in the college to track down the glorious
traditions of the subject in India. I am reminded of Neil Armstrong, the
first person to walk on the moon-" That's one small step for a man, one
great leap formankind.”

May the efforts of the students provide a delightful potpourri of
information to the readers.

Rashmi Sengupta
Department of Mathematics
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Form the above graph, distance from starting point
increases at a constant rate of 60 km each hour, so after 5
hours we have travelled 300 km here the slope is

300 _
.

There 1s constant rate of change of the distance
compared to the time. The slope is always positive.

Rate of Change that is not Constant: Let's throw a
ball straight up in the air. Because gravity acts on the
ball, it slows down, then it starts to fall in reverse
direction during the motion velocity is changing all the
time. The velocity will be positive when the ball is
going up, zero when the ball slows down and it will be
negative when the ball is coming down. During the up
phase, the ball has negative acceleration and as it falls,
the acceleration is positive. The graph is given in the

figure:
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Development of
differential Calculus:

T 0
At the time of Newton and Leibniz, there was 0

reliable way to describe this constantly Ch:“i':j
velocity, There was a real need to understﬂf;:O " ¢his
constantly varying quantities could be analysed.

they developed differential calculus.
Smt. Kiran Dewangah

Department of Mathematics
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ARYABHATA
(476-550 CE)

Aryabhata was the first of major mathematican-
astronomers from the classical age of Indian
mathematics and Indian astronomy. His work includes
the Aryabhatiya (499 CE, when he was 23 years old)
and Arya-siddhanta,

Biography:
Name:

While there is a tendency to mis-spell his name as
‘Aryabhatta’ by analogy with other names having
the “bhatta™ suffix, his name is properly spelled
Aryabhata.

Time and place of birth:
Aryabhata mentions in the Aryabhatiya that it was
composed 3,600 years into the kaliyuga, when he
was 23 years old. This corresponds to 499 CE,
and implies that he was born in 476. Aryabhata
called himself a native of Kusumapur or
Pataliputra Patna, Bihar. Aryabhata's birthplace 1s
uncertain.

Education:
It 1s fairly certain that, at some point, he went
to Kusumapur for advanced studies and lived
there for some time. Both Hindu and Buddhist
tradition, as well Baskara [ (CE 629), identity
Kusumpur as Pataliputra, modern Patna. A
verse mentions that Aryabhata was the head of
an institution (Rulapa) at Kusumpura and
because the university of Nalanda was in
Pataliputra at the time and had an astronomical
observatory, it is speculated that Aryabhata
might have been the head of the Nalanda
University as well Aryabhata is also reported to
have set up an observatory at the sun temple in
Taregana Bihar.
However, Aryabhata did not use the Brahmi
numerals. Continuing the sanskritic tradition from
Vedic times, he used letters of the alphabet to
denote numbers, expressing quanties, such as the
table of sines.

Approximation of Pi:

worked on the approximation for pi
and may have come to the conclusion that pi is
irrational. In the second part of the
(Ganitapada). he writes.
“Add four to 100, multiply by eight, and then add
62,000 By this rule the circumference of a circle
with a diameter of 20000 can be approached™.
m_mumm«uMu
~ the diameter is

Ku, Sristi Chhavi Tiwari
M.Sc. (2nd Sem.) Maths

((4+100)*8+62000)/20000=62832/20000-3.1416.
Which 1s accurate to five significant figues
It is speculated that Aryabhata used the word
“asanna” (approaching), to mean that not only 15
this an approximation but that the values are
incommensurable (or irrational ).

Trigonometry:
Aryabhata gives the area of a triangle as-
Tribhujasya phalashariram samadalakoti
bhujardhasamvargah

That translates to:

“For a triange, the product of a perpendicular with
the half side is the area:”
Aryabhata discussed the concept of sine in his
work by the name of “ardha-jya”, which literally
means “half-chord”. For simplicity people started
calling it jya.

Indeterminate Equations:
A problem of great interest to Indian
mathamticians since ancient times has been to find
integer solutions of equations that have the form
ax+by=c, a topic that has come to be know as
Diophantine equations. Aryabhata method of
solving such problems is called Kuttaka method

Algebra:
In Aryabhatiya Aryabhata provided elegant resulls
of the summation of the series of squares and
cubes:

142434 +n=nn+1)/2

P42 43 4t =nn+ 1420 +1)/6

F+2+3 +... +0' =(n(n+1)/
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Amazing Facts About Maths

259 X 39 X IS Ay = AF IR ATH Y
e.g., AP Y = 16 I or
259 X 39X 16 = 161616

— Santoshi Sao
B.Sc.l1

The Crazy Multiplication In Maths

12345678987654321 is the product of
THTTEEN D XOTLLEL L

Ku. Kiran Sinha
B.Sc. 1l
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B.Sc. 1
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BRAHMAGUPTA

Brahmagupta was born in 598 A.D. in Bhinmal city in the
state of Rajasthan (India). He was the head of the
astronomical observatory at Ujjain and during his tenure
he wrote four texts on Mathematics and Astronomy:

e TheCadamelkain624A.D.

o The Brahmasphutasi adhants in 628 A.D.
e The Khandakadyakain 665 A.D.

e The Durkeamynardain 672 A.D.

In Brahmasphuta Siddhanta among the major
developments are those in the arcas ol

Artithmetic:

Brhmagupta possessed a creative understanding and the
number system of the place value system. He explained
how (o find the cube and cube root of an integer and later
gives the rules facilitating the computation of squares and
square root.

He then gives rules fordealing combination of fractions:

a.h g bg ol
¢ ¢ ¢ de cd
¢ _ba_as-0)
¢ dc cd

He then gives the sum of squares and cubes ol the first n
integers. He found the result in terms of - the sum of the
first n integers rather than in terms of n, as in the modern
practice.

Brahmagupta made use of an important concept in
mathematics, the number zero.

Fe was the first to attempt to divide by zero and while his
attempts ol'showing

n

0

were not ultimately successful, they demonstrate an
advanced understanding of an extremely abstract
coneept
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Maths. Algebra:
Brahmagupta gave the solution of the general Tmear
cquation

ax te=10. i

He further gave tow equivalent solution o the general
quadratic equation

7 - \.//J' — depc

2

Geometry:

Brahmagupta's most famous result e geometry v his
formula for eyclic quadrilaterals,

Given the lengths of the sides of any cyclic quadrilateral he
gave anapproximate formulivas follows :

Given he lengths p, g, ros eyclic
quadrilateral ABCD the approx

e gt
ared '—[ ! ! ]
2 2
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The exact area = \f(r --!’:)(I —~ g Y= FYE —8)

Astronomy: It was through “Brahmasputasiddhanta™ then
the Arabs learned Indian Astronomy. In chapter 7 ol this
book “Lunar Crescent™,. He did notagree that the moon s
Farther from the carth than the sun

He does this, by explamimg the dlumimation of the moon by
the sun

A translation ot this book was carmed out by Muhaminia!
al-Fazar and had as far reachime mtluence on subsean
Arabic work

Brahmagupta passed away mnbos A D
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