(B 1D 1

An Online Magazine

Published by—
Department of Mathematics
st Edition Bangabasi Evening College



STRI,

T TPTIoN 2K IO 48 WA Fare MR =g
ARG BT (AT WA | FIICRICE LU HHF SIS
AIAN NS FIN 910 7= T | INORET AN RG-
RIAITRA ST O [HBIF B AR IO SI6T N1 ATG ©f Ny
OO T2 G =21 ‘Epsilon’- A | ‘Epsilon’-dd YT ALY
APIG ZCOR WG | SN (O [ZeA2, (RN (NI

JOINc® B 2 RMAfSN dffese (Sfow RAmnba
TGS | d2 A GHT TYLAMN & BTSRRI TNY LT
TNNT O AET SO 2 (F WSR[E GN-_AM
TSN OIS WINIHS (2] 8N GeHATR 8 WOHIANY Het®
B ‘Epsilon’- A9 IIGy| A O gragrat a3z #res
REFISNII™ A=A 'Epsilon’-(F TG QTS Afepd LR
PACRA OIHT GVF 9361 BToval| BTN 5% (A(F
WSRE NI NI Zral 8 B SN WO, 2Ty s
8 MG AGE-(F TMNT AP AKTHCT “Epsilon’ IV T
(0O SR | “Epsilon’-IF AN FYFT-J NSGH ATPeTs JINT
B | FIO-RPFOT TNy IGHT G378 STONYAP FNEATGAT ALHT
TS|

AAMSB

Banamali Roy

HOD(Department of Mathematics,BEC)
Sagarmoy Bag

SACT(Department of Mathematics,BEC)

2



CONTENTS:

POTRAITS AND
SKETCHES

PHOTOGRAPHY

ARTICES ON MATHEMATICS
STORIES

POEM

A TABLA COMPOSITION

A DANCE

AUDIO MUSIC

PAGE:4-6

PAGE:7-10
PAGE:11-30
PAGE:31-35
PAGE:36-37
PAGE:38
PAGE:38
PAGE:38



ST 27T

(MSc 3RP SEMESTER)

jra

ik Ha

ttw
NETAJI SUBHAS CHANDRA BOSE

Digital Sketches by R




SIR DAVID HILBERT

RITTWICK HAZRA

MSc 3" SEMESTER



SUMANA MAJUMDER

MSc 3RP SEMESTER



PHOTOGRAPHY:
AYAN BISWAS

MSc 15T SEMESTERAYAN BISWAS




AYAN BISWAS
MSc 15T SEMESTER




AYAN BISWAS

MSc 15T SEMESTER




AYAN BISWAS
MSc 15T SEMESTER

¢
5
=
£
¢
£
z
’/_"

T T

<

s

i
SR

S e

L e e
RN

®® OO0
SHOT ON POCO X3

S

10




SABUJ BERA

MSc 3RP SEMESTER




Some women mathematicians who transformed mathematics

Hypatia(370 - 417):

Hypatia is the first woman known to have taught
mathematics. She worked on several researches
most significant of which included her
commentaries on the Greek text book, Arithmetica
and on the comics of Apollonius.

Sophie Germain (1776-1831):

Sophie Germain's paper on elasticity theory made
her the first woman to be awarded from the Paris
Academy of sciences in 1816. She was also a major
contributor in proving *Fermat's* Last theorem.

Sofia Kovalevskaya (1850-1891):
Kovalevskaya gave the Cauchy-Kovalevskaya
Theorem it's end result in1875,worked on paper in
which she invented the Kovalevskaya Top and
published ten papers based on mathematics and
mathematical physics.
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Emmy Noether (1882-1935):

Emmy Noether is famous for coining the Noether's Theorem
that clarifies the relationship between conservation laws and
symmetry ,as well as Noether's Ring that changed the basics
of abstract algebra. Noether is also famous for other theories
based on non commutative algebras, hyper-complex numbers
and commutative rings. She received the Ackermann-Teuber
Memorial Award for her input in the field of mathematics.

Katherine Johnson (1918-?):

Katherine Johnson is known for her work in
complex manual calculations at NASA, and
specifically, her work in orbital mechanics, which
helped with initial and subsequent U.S. manned
spaceflights. She received the Presidential Medal
of Freedom in 2015.

Julia Robinson (1919-1985):

She was the first female mathematician elected by
the Nationa/ Academy of Sciences and presiaent of
the American Academy of Arts and Sciences.She is
well regarded for her work on *Hilbert's* Tenth
problem and decision problems.

Tanusree Das.
MSc 3R°P SEMESTER
Prabir Majumdar

MSc 15" SEMESTER
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PARADOXES

As a logician when one comes across a statement, which are self-contradictory,
however seems quite logical at the same time, those statements are known as
paradoxes. In the field of mathematics, there are numerous breathtaking
paradoxes, some of which might blow out your mind and putin loop of thoughts.
Some were solved, and the rest are still out there hanging in the universe to give
you some sleepless nights.

So, what if | tell you something. What if | tell you that it would take infinite
time to travel from one place to another. Insane rights? What if | give an
argument supporting my illogical assertion.

Suppose you need to travel from point A to point B.

So, to travel from point A to point B, you must have to cross midway. Suppose
we name that point C.
So, to reach point C you must take finite amount of time.

Again, to reach point C from point B, you must have to cross the midpoint of C
and B name it D and similarly it takes finite amount of time.

14



A C B

Similarly, you walk half the distance of the remaining path in a finite amount of
time. This happens again and again and for ever after, since we can always divide
the distance remained, into halves, each of which would take finite amount of
time to travel.

So how long would it take you to reach to the point B?

We must add these finite times infinitely.

So, shouldn’t the total time add up to infinity?

Now, my assertion, which | made short time before doesn’t seem illogical right?
So here, this is the paradox.

The above paradox was stated by the great Greek philosopher “ZENO” and is
popularly known by his name “THE ZENO PARADOX".

Since, we are quite motivated by ZENO paradox, let me discuss the origin of
“RUSSEL PARADOX".

What are numbers?

If we think keenly, we weren’t much bothered about the definition of it. There
was an upstir in the Mathematical Society to find an answer to it.

Hence came “GOTTLOB FREGE” with his theory. According to him, “NUMBERS”
are nothing but extensions to some concept.

For instance, if we consider the concept of red color, then the extension is the
set of all things that are red in color. So, it is likely that every concept has an
extension.

Things were going pretty good for FREGE, when he received a letter from
“BERTRAND RUSSEL”. The letter stated the following:
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“Dear colleague,
| find myself in complete agreement with you in all

essential. In regard to many particular questions | find in your work discussion,
distinction, definitions the one seeks in vain in the work of other logicians.

There is just one point where | have encountered a difficulty.
Consider the set of all sets that are not members of itself. Is this set a member
of itself?”
So, a set of all those sets that doesn’t contain itself, contain itself? This is the
famous “RUSSEL PARADOX”.
If the set contains itself, then the set must not contain itself and if the set doesn’t
contain itself then it must contain itself.

SUMANA MAJUMDER
M.SC 3R SEM
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THE FATHER OF ALGEBRA
MUHAMMAD IBN MUSA AL-KHIWARIZMI

BORN IN: - 780 A.D

DIED IN: - 850 A.D o o T W W
ERA: - MEDIEVAL ERA (9th | AL-KHWARIZMIL
CENTURY) Thve M\entor OF Algebs
MAIN INTEREST: - >
MATHEMATICS, GEOGRAPHY,

ASTRONOMY, CARTOGRAPHY.

“AL-KHIWARIZMI GREAT BOOKS ON ALGEBRA”
AL-JABR WAL MUQABALA

(THE COMPENDIOUS BOOK ON CALCULATION BY
COMPLETION AND BALANCING)

ABOUT BOOK

1. THE FIRST BOOK ON ALGEBRA PRESENTED THE
SYSTEMATIC SOLUTION OF LINEAR AND QUADRATIC
EQUATION.

2. THE BOOK HAS TWO PARTS

FIRST PART CONTAIN QUADRATIC EQUATION, THEIR
ROOTS AND CALCULATION, MATHEMATICAL
OPERATION.

AND SECOND PART CONTAIN SOLUTION OF PRACTICAL
INHERITANCE LEGACIES, MEASUREMENT ETC.

HINDU- ARABIC NUMERICAL

(CONCERING THE HINDU ART OF RECKONING)

ABOUT BOOK

1. THE BOOK INTRODUCE HINDU-ARABIC NUMERAL TO
WEST WHICH EVENTUALLY REPLACED THE UNWIDELY
ROMAN ONE.

2. THE BOOK EASE THE ADDING, SUBTRACTING,
MULTIPLCATION, DIVISION IN 9TH CENTUARY.

SOME FACTS RELATED TO ALGEBRA AND AL-KHIWARIZMI

1. AL—KHIWARIZMI WAS FIRST DIRECTOR IN “HOUSE OF
WISDOM” AN INTELLECTUAL CENTER FOR SCHOLORS IN 9TH
CENTURY BAGHDAD UNDER THE CALIPH “HARUN-ALRASHID”.
2. AL-KHIWARIZMI KNOWN AS “FATHER OF ALGEBRA”.

3. THE WORD ALGEBRA COMES FROM HIS BOOK NAME ALJABR
WAL MUQABALA, WHEN THIS BOOK TRANSLATE INTO

LATIN THEN “ ALGEBRA” COMES OUT FROM THE

LATINIZATION OF THE WORD “ AL-JABR”.

4. THE WORD “ALGORITHM” IS NOTHING BUT LATINIZATION
OF HIS NAME “AL-KHIWARIZMI”

WHEN HIS BOOK “CONCERING THE HINDU ART OF
RACKONING” TRANSLATE INTO LATIN THEN

AL-KHIWARIZMI > AL-GORITMI> AL-GORITHM.

17



5. AL-KHIWARIZMI WAS THE OUTSTANDING MATHEMATICIAN
IN 9TH CENTURY.HE WAS NOT THE FIRST MAN TO SOLVE
QUADRATIC EQUATION THEY GO ALL THE WAY BACK TO
ANTIQUITY BUT HE WAS CERTAINLY THE FIRST
MATHEMATICIAN TO PROVIDE THE GENERAL METHOD OR
TECHNIQUE FOR SOLVING THEM AND TODAY WE CALLED
STEP BY STEP SOLVING METHOD IS “ALGORITHM”.

6. AL-KHIWARIZMI BEST WORK IS HINDU-ARABIC NUMERAL. HE
REPLACE THE ROMAN NUMBER SYSTEM BY HINDU-ARABIC
NUMERAL THAT REALLY HELPS IN ADDITION, SUBTRACTION.
7. AL-KHIWARIZMI USED TO CALCULATE MUSLIM INHERITANCE
LAWS.HIS VERY FAMOUS BOOK ON ALGEBRA

“AL-JABR WAL MUQABALA” IN THE EARLY 800’S ROUGHLY
HALF OF IT IS DENOTED TO A DISCUSSION OF “STORY
PROBLEM” BASED ON SUCH DIVISION OF ESTATE.

8. AL-KHIWARIZMI CONTRIBUTION TO TIME KEEPING OR
TIMES OF PRAYERS

HE WAS THE FIRST IN THE HISTORY, WORKED ON THIS TOPIC
THE CONSTRUCTION OF SUNDIAL IS CONTRIBUTION OF ALKHIWARIZMI.
PEOPLE USED IT IN MASIJID TO DETERMINE THE

NAMAZ TIME.

9. AL-KHIWARIZMI HAD ALSO COMMAND ON GEOMETRY.HE
USED GEOMETRIC PROOF FOR SOLVING SIX TYPES OF
QUADRATIC EQUATION IN HIS BOOK.

10. HE OVERSAW THE TRANSLATION OF THE MAJOR GREEK
AND INDIAN MATHEMATICS BOOK (INCLUDING GREAT
BRAHAMAGUPTA) INTO ARABIC AND PRODUCE ORIGINAL
WORK WHICH HAS LASTING INFLUENCE ON LATER EUROPEAN
MATHEMATICS.

CONCLUSION:-

AL-KHIWARIZMI WAS A NOTEABLE MATHEMATICIAN ALONG
WITH AN ABUNDANCE OF OTHER ATTRIBUTES. HE
DISCOVERED NEW WAYS OF SOLVING QUADRATIC

EQUATION.

WITHOUT ANY ALGORITHM AND ALGEBRA ,WE DON’T EVEN
DREAM THERE ARE FACE-BOOK ,WHATS APP, COMPUTER,
COMPUTER ENCRYPTION.CLICKING STEP BY STEP IN FACE
BOOK , WHATS APP IS NOTHING BUT ALGORITHM,THAT WAS
INVENTION OF 9TH CENTURY.

ARFA SALIM

MSc 3RP SEMESTER
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Characterization of dense subset of R via continuous
functions

[First I would like to give my respect to Netaji Subhas Chandra Bose for giving
me chance to write this note sitting in independent India. Also I would like to
thank Professor David Hilbert for making Mathematics subject so beautiful for
which reader’s will read my note. I want to dedicate the following short note to
them in their birthday.]

R is the real line. A subset A of R is called dense in R if A = R, where A is
the closure of the set A.

The following result is very well known.

THEOREM (.1. Let f : R — R be a continuous function and A be a dense subset
of R. If f(A) = {0}, then f(R) = {0}.

ProOF. Let f(A) = {0} and x € R\ A. Then there exists a sequence {zr,} in
A such that z, — z as n — oc ( since A is dense in R). Now f(z) = f(limn—ooZn)
=limpoof(zn)( as [ is continuous ) = 0. O

Question: Is the converse of the above result true?
Answer is yes.
Now I state and prove the converse of the above result.

THEOREM (.2. Let A be a subset of R such that for any continuous function
f:R = R with f(A) = {0} implies f(R) = {0}. Then A is dense in R.

ProOOF. Let A be a subset of R satisfying the given condition. If possible let
A be not dense in R and y € R\ A.

Define a function f : R — R by f(x) = d(z, A) for all x € R, where d(x, A) is
the distance of = from A. Then f is continuous. Since 4 is closed, then f(z) =
d(z,A) = 0 if and only if z € A.

Therefore f : R — R is a continuous function such that f(A) = {0} but
f(R) # {0} as f(y) # 0, which contradicts our hypothesis. Therefore A must be
dense in R.

This completes the proof. O

So, from the above two result we get:

THEOREM 0.3. Let A be a subset of R. Then A is dense in R if and only if for
any continuous function f:R — R with f(A) = {0} implies f(R) = {0}.

The above result gives a characterization of a dense subset of R with the help
of real valued continuous function on R.

SAGARMOY BAG

SACT

(Department of Mathematics BEC)
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FEW GREAT MATHEMATICIANS AFTER AND BEFORE THE HILBERT’S YEAR

> Pre-Hilbert’s Mathematicians :-

Pythagoras(Greece, 570-495 BCE), Plato(Athens,Greece, 427-347 BCE), Euclid(Greece, 300 BCE),
Archimedes(ltaly, 287-212 BCE), Diophantus(Greece, 0200-0284), Aryabhata(India, 0476-0550),
Brahmagupta(India, 0598-0668), Sridhara Acaryya(India, 0870-0930), Bhaskaracarya(India,
1114-1185), Gerolamo Cardano(ltaly, 1501-1576), Lodovico Ferrari(ltaly,1522-1565), Pierre de
Fermat(France, 1607-1665), Blaise Pascal(France, 1623-1662), Abraham de Moivre(France,
1667-1903), Isaac Newton(United Kingdom, 1643-1727), Gottfried Wilhelm Leibnitz(German,
1646-1716), Michel Rolle(France, 1652-1719), Guillaume de I'Hopital(France, 1661-1704), Brook
Taylor(United kingdom, 1685-1731), Colin Maclaurin(Scotland, 1698-1746),Thomas
Bayes(United Kingdom, 1702-1761), Leonhard Euler (Switzerland, 1707-1783), Jean le Rond
d’Alembert(France, 1717-1783), Joseph Louis Lagrange (Italy, 1736-1813), John Wilson(United
Kingdom, 1741-1793), Pierre-Simon Laplace(France, 1749-1827), Marc-Antoine Parseval(France,
1755-1836), Jean-Baptiste Joseph Fourier(France, 1768-1830), Carl Friedrich Gauss(Germany,
1777-1855), Bernard Bolzano(Austria, 1781-1841), Augustin-Louis Cauchy (France, 1789-1857),
Heinrich Heine(Germany,1797-1856), Joseph Ludwig Raabe(Switzerland, 1801-1859), Niels
Henrik Abel(Norway, 1802-1829), Carl Gustav Jacob Jacobi(Germany,1804-1851) Peter Gustav
Lejeune Dirichlet(Germany, 1805-1859),Willam Rowan Hamilton(lreland,1805-1865), Augustus
De Morgan(United Kingdom, 1806-1881), Ernst Kummer(Germany, 1810-1893),Evariste
Galois(France, 1811-1832),James Joseph Sylvester(United Kingdom,1814-1897),Karl Weierstrass
(German, 1815-1897), George Boole(United Kindom, November 1815-1864), Athur
Cayley(United Kingdom, 1821-1895), Gotthold Eisenstein(Germany, April 1823-1852), Leopold
Kronecker(Poland, December 1823-1891), Bernhard Riemann(Germany, 1826-1866), Richerd
Dedekind(Germany, 1831-1916), Rudolf Lipschitz (Germany, May 1832-1903), Peter Ludwig
Mejdell Sylow(Norway, December 1832-1918), Franz Mertens (Poland,1840-1927), Camille
Jordan(France,1838-1922), Jean Gaston Darboux(France, 1842-1917),Georg Cantor(Russia,
March 1845-January 1918),Ulisse Dini(ltaly, November 1845- October 1918), William Burnside
(United Kingdom, 1852-1927), Johan Jensen(Denmark, May 1859-1925), Otto Ludwig Holder
(Germany, December 1859-1937).
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David Hilbert (Germany, 23 January 1862 - 14 February 1943)

> Post-Hilbert’s Mathematicians :-

Hermann Minkowski(Germany, 1864-1909), Jacques Hadamard(France, 1865-1963), Ernst
Leonard Lindelof(Finland, 1870-1946), Emile Borel(France, January, 1871-1956), Ernst
Steinitz(Germany, June, 1871-1928), Bertrand Russell(United Kingdom, 1872-1970), Henri Leon
Lebesgue(France, 1875-1941), Godfrey Harold Hardy (United Kingdom, 1877-1947), Albert
Einstein(Germany, 1879-1955), Heinrich Franz Friedrich Tietze(Austria, 1880-1964), Joshep
Henry Maclagan Wedderburn(United Kingdom, February 1882-1948), Amalie Emmy
Noether(Germany, March 1882-1935), Srinivasa Ramanujan(India,1887-1920), Prasanta
Chandra Mahalanobis(India, 1893-1972), Saytendra Nath Bose(India, 1894-1974), Kazimierz
Kuratowski(Poland, 1896-1980), Pavel Urysohn (Ukraine,February 1898-1924), Emil
Artin(Germany, 1898-1962), Marshall Harvey Stone(United State, 1903-1989), Philip Hall(United
Kingdom, 1904-1982), Nathan Jacobson(Poland,1910-1999),Laurent Schwartz(France, 1915-
2002), Jessie MacWilliams(United Kingdom, 1917-1990), Israel Nathan Herstein (Poland, 1923-
1988), Haris-Chandra(India, 1923-1983), Alexander Grothendieck(Germany, 1928-2014),
Shakuntala Devi(India, 1929-2013), Mudumbai Seshachalu Narasimhan(India, 1932- Still alive),
Gloria Conyers Hewitt(South Carolina, 1935-Still alive), Narendra Karmarkar(India, 1955- Still
alive), Manjul Bhargava(Canada, 1974- Still alive), Terence Chi-Shen Tao(Australia, 1975- Still

alive).

Achintya Singha

SACT, Bangabasi Evening college, Department of
Mathematics.
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Searching Maximal Ideals
Pronay Biswas

Department of Pure Mathematics

"A good stock of examples, as large as possible, is indispensable for a
thorough understanding of any concept, and when to learn something
new, I make it my first job to build one” - Paul Halmos

Having a great faith in Paul's way of "doing” Mathematics I will take this
opportunity to walk you through a journey of Searching Maximal ideals

1 Existence

Given any ring R, is it possible to find and to give a precise
form (in some sense) to all of its maximal ideals?

If we take R to be a commutative ring with unity then we have a vari-
ation of the Zorn's Lemma:

Theorem: R be a commutative ring with 1, 7 € R be a proper ideal.
Then I is contained in a maximal ideal M in R.

Proof: Dummait, Foote, Page 254, Proposition 11
In a commutative ring without unity the above theorem may not hold!

Example

If we give the trivial multiplication to the abelian group (Q.,+) then the
ring (Q,+,x), such that a x b= 0 for all a and b in Q is a ring with no
maximal ideals. Observe that ideals in this ring are precisely subgroups
of Q. No subgroup in Q is maximal, thus no ideal can be a maximal
ideal.

MELVIN HENRIKSEN characterized those commutative ring in his paper:
"A SIMPLE CHARACTERIZATION OF COMMUTATIVE RINGS WITH-
OUT MAXIMAL IDEALS” link
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2 More Examples

1. We know every maximal ideal in a Commutative ring with unity is
also a Prime ideal (Quotient by maximal ideal is a field which is also an
integral domain, thus maximal ideals are also prime ideals). Converse of
this statement is not true, take R = Z then (0) is a prime ideal but not
maximal (why?)

2. If R is a commutative non-unital ring then every maximal ideal may
not be a prime ideal. Eg. take R = 2Z then 4Z is a maximal ideal
(why?), see that 2 x 2 € 4Z but 2 € 4Z Hence 4Z is not a prime ideal.

3. In a Boolean ring [] Z2 every Prime ideal is Maximal. They are easy
too find too. Just a fix a position and look at the set of elements which
are zero on that position.

4. In a Principle Ideal Domain (PID) every Prime ideal is Maximal.
Every irreducible element in a PID is prime. So to find prime ideals we
just have to search for irreducible elements. Now try to find maximal
ideals in Z,[z], R[z], C|[z] etc. (Hint. Those are generated by irreducible

polynomials)
5. In general if Every Prime ideal in a Ring R is maximal then we say
that R has I ool Doncnsion OU(If you take a commutative Algebra course

then you will come across this beautiful result). This thread discussed
this problem.

3 Maximal Ideals of C[0,1]

C[0,1] is the set of all real valued function fon [0,1] such that f is continuous with
usual pointwise addition and pointwise multiplication of functions. Observe that
for c€ [0,1], M, = {f € C(]|0,1])]. : f(c) = 0}. This is clearly an ideal. We will
show maximal ideals of C[0,1] are precisely of this form.

M, is a maximal ideal. Conversely, every maximal ideal in C([0, 1])
(other than C([0, 1)) itself) has this form.

Proof: Say A, is contained in some larger ideal J. We will show that J =
C(|0, 1]) so then M, is a maximal ideal. Say g € J is not in M_, so g(c) # 0.
Then A(x) := "’l“—f% € Jand (h(x)—1) € M,.. Consequently 1 = h(x)+[1—-h(x)] €
J. Thus J = C([0, 1]). Note this proof did not use the compactness of [0, 1].
Conversely, let J be any maximal ideal in C([0, 1]). Assume J is not of the form
M, for any ¢ € [0, 1]. Then for every ¢ € [0, 1] there is an f. € J with f(c) # 0.
Since f. is continuous.there is a neighborhood, V_., of ¢ where f(x) # 0. These
open sets cover [0, 1]. Because [0, 1] is compact, there is a finite sub-cover:
[0,1]CcV_,UuUV_,UUV_,. Let g(x) = f,?‘ (x) + f,?)(.r) + ...+ f,%\_(.r)

<1

2
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Since the function f., # 0 on V., we have g(x) > 0 on [0, 1]. Therefore
-1 & J and hence 1 = % € J Consequently J = C([0, 1]).

girx)

1. for two distinct points b and ¢, M, # M, [Hence ¢ «» M, is an One-
One Correspondence)
2. M, is not generated by (r — ¢)

If we take any Compact space X then maximal ideals of C(X) are
also of the form M,.. Idea of the proof is similar with the above
proof.

3. Al is not finitely generated. See This article.

Interested readers can try Exercise 34 from Dummit, Foote Page 259 before
reading the next section.

4 Maximal ideals of C(0,1)

Observe that we proved M, is a maximal ideal in C[0,1] without concerning
about the compactness of [0,1]. So M, is a maximal ideal for all ¢ € (0,1). We
want to show there are maximal ideals in C(0.1) which are not of the form M.

Let I= {f € C(0,1) : f has a compact support }

In literature Compact Support means f is zero outside a compact set in
[0.1] i.e. for a and b such that 0 < a < b < 1, f is zero outside [a,b].
Now I is a proper ideal of C(0.1) (check) then by Zorn's Lemma for
Commutative Ring with 1, there exist a maximal ideal in C(0,1) which
contains I. Suppose M is that maximal ideal then M # AM_ for all ¢ in
(0,1), because we can always find a function f € C(0,1) with compact
support and f(c) # 0.

Notice that the exact same idea is used when we find the maximal ideals
in C(R). It is not a coincidence because (0,1) is homeomorphic to R

24



Amither way ta form thaose "BAD™ guvs

Define I3 = {f € C(0.1) : f(}) = 0.for all but finitely many n} Again
l* Is & proper deal of CL1) (check). Then b Zorn's beaans it s
contaimed in s maximal deal, say M,‘. then .‘I,* # M, for all ¢ in
(0.1) because there always exist a function f in Ié such that filc) # 0O,
(follows from the definitson of 1)

Note: Instesd of taking £ we can take 2 where 0 < o < 1,

then similarly we can produce dilferemt maximal ideal for dilferent
A So there are at least Comtinnum many such Maximmal ideals!

5 Maximal Ideals of C[r|, R|r| and Hilbert's Null-
stellensatz

We know C.R are both fiedd and s0 Clz|. Rir] sre PID. In & PID
every prime ideal is a maximal ideal and Primne clements are ex-
actly the irreducible elements, =0 to fd maximal ideals we jus
have to find all irreducible polynomials in Clr], Rlx]. The only ir
reducible polynomials in Clr] are the Hnear omes and in Rir] the
only irreducible polypomials can be linear and guadratios (why?).
Evaluatson maps are really important in this context

1. Maximal kleaks in Clz| are in one-one correspondence with the points

in C
2. Maximal idleals in R|r]| are in one-one correspondence with the upper
half plane.

25



Hilbert’s Nullstellensatz or " theorem of zeros.” or more literally, 7 zero-
locus-theorem™ is a theorem that establishes a fundamental relationship
between geometry and algebra.

David Hilbert who is famous for his outstanding results in Pure NMath-
ematics. his rivalry with Albert Einstein (Hibert nearly proved General
Relativity Theory before Einstein!) and his famous 23 problems (some
of them are still ansolved) was a German Mathematician and one of the
icons of Pure NMathematics.

A famous quote attributed to Gordan (Emmy Noether’s guide) about
David Hilbert's proof of Hilbert's basis theorem., a result which wvastly
generalized his result on invariants, is 7" This is not mathematics: this is
theologyv.” The proof in question was the (non-constructive) existence of
a finite basis for invariants_ In short, Hilbert proved that polynomial ring
over a Noetherian ring is Noetherian. Later Gordan realized Hilbert's
genius and encouraged him to do more " Theology™.

Nullstelenstaz (weak form): Let k be an algebraically closed field.
Then M is a maximal ideal in the polynomial ring &lx,.x2...x,,] if and
only if Af = (x —a.xr — az, ... r — a,,) for some a;.as., ...a, < k.

I will encourage interested readers to read DANIEL ALLCOCK s proof
of this beautiful theorem. It is available online. link

I hope this article will give yvou a look inside the universe of rings and ide-
als. I believe You will build yvour known set of favourite examples and insights._
Remember that Mathematics was meant to be hard and we should enjoy that

because life itself is complicated. : i :
For any suggestion and improvement in this article please contact me here:

mmat hcosmolMI7T gl . com

o

PRONOY BISWAS
EX-STUDENT
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THE ALGEBRA OF QUR’ANIC INHERITANCE

QUR’AN IS A RELIGIOUS BOOK OF MUSLIM. MUSLIMS BELIEVE THAT
QUR’AN WAS VERBALLY REVEALED FROM ALLAH SUBHANA TALA TO
MUHMMAD (S.A.W) THROUGH THE ANGEL GABRIEL IN THE YEAR 609
CE. THE FORTH CHAPTER OF THE QUR’AN SETS FORTH SOME
ELABORATE RULES REGARDING THE INHERITENCE OF WEALTH. FOR
EXAMPLE, WHEN A MAN DIED ,FIRST HIS DEBT WERE TO BE
PAID,ALONG WITH ANY BEQUESTS TO “STRANGER”.THE REMAINDER
OF THE ESTATE WAS THEN TO BE DIVIDED UP AMONG THE SURVIVING
BROTHERS, SISTERS, WIDOWS AND CHILDREN ACCORDING TO
CERTAIN PRESCRIBED RATIOS. QUR’AN DISCUSSED RATIO OF SHARES
WITH DETAIL IN DIFFERENT CIRCUMSTANCES OR CONDITIONS.
CHAPTER 4 (SURAH AL-NISA) VERSE 11, “ALLAH THUS DIRECTS YOU AS
REGARD YOUR CHILDREN’S(INHERITANCE) TO THE MALE 1 PORTION
EQUAL TO THAT OF 2 FEMALES; IF YOU LEAVE ONLY TWO OR MORE
DAUGHTER, THEIR SHARE IS 2/3 OF THE ESTATE. BUT IF THERE IS ONLY
ONE DAUGHTER, HER SHARE WILL BE 1/2. EACH PARENT IS ENTITLED
TO 1/6 IF YOU LEAVE OFF SPRING.BUT IF YOU ARE CHILDLESS AND
YOUR PARENTS ARE ONLY HEIRS,THEN YOUR MOTHER WILL RECEIVE
1/3.BUT IF YOU LEAVE SIBLINGS THEN YOUR MOTHER WILL RECEIVE
1/6, AFTER THE FULFILMENT OF BEQUESTS AND DEBT.BE FAIR TO
YOUR PARENTS AND CHILDREN,AS YOU DO NOT FULLY KNOW WHO IS
MORE BENEFICIAL TO YOU, THIS IS OBLIGATION FROM ALLAH.SURELY
ALLAH IS ALL KNOWING, ALL WISE. (4:11) CHAPTER 4(SURAH AL-NISA)
VERSE 176, THEY ASK YOU FOR A RULING O PROPHET SAY “ALLAH
GIVES YOU A RULING REGARDING THOSE WHO DIE WITHOUT
CHILDREN OR PARENTS. “IF A MAN DIES CHILDLESS AND LEAVES
BEHIND A SISTER, SHE WILL INHERIT 1/2 OF HIS ESTATE, WHEREAS
HER BROTHER WILL INHERIT ALL OF HER ESTATE IF SHE DIES
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CHILDLESS. IF THIS PERSON LEAVES BEHIND TWO SISTERS, THEY
TOGETHER WILL INHERIT 2/3 OF THE ESTATE.BUT IF THE DECEASED
LEAVES MALE AND FEMALE SIBLINGS A MALE’S SHARE WILL BE EQUAL
TO THAT OF 2 FEMALES. ALLAH MAKE THIS CLEAR TO YOU SO YOU DO
NOT GO ASTRAY.AND ALLAH HAS PERFECT KNOWLEDGE OF ALL
THING. (4:176)

THE QUR’ANIC RULES FOR DISTRIBUTION OF ESTATE OF A DECEASED
MUSLIM TO VARIOUS RELATIVES, ARE COMPLICATED AND THEIR
APPLICATION CALLS FOR SOME SKILLS IN ARITHMETIC AND
ALGEBRAIC EQUATIONS. THE CALCULATION OF LEGAL SHARES OF
NATURAL HEIRS COULD BE SOLVED BY ARITHMETIC OF FRACTION AND
RATIO.IF ESTATE IS LAND , THEN GEOMETRY MUST BE KNOWN.IN
ORDER TO ADDRESS RELIGIOUS PROBLEM OF INHERITANCE,MUSLIMS
SHOULD HAVE KNOWLEDGE OF AIRTHMETIC, NUMBER THEORY,
ALGEBRAIC EQUATION, ROOTS, MEASUREMENT, GEOMETRY ETC.

ARFA SALIM
MSc 3R° SEMESTER
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Fractional Derivative:

n
All of us are familiar with derivatives like gxi for n € N. Now we wish to have

13

,4,4th order
derivative of any function. Fractional derivative is the generalization of the ordinary differential
to non-integer (arbitrary) order.

N |=-

The concept of fractional derivatives is not new. In 1965 L' Hospital ask the question as to the
"f 1 1
meaning of d—r| ifn= > that is “ what if n is fractional ?". Leibnitz replied that " d? x will be equal

dx
to xJdx :x .
Examples:
1
1. Find the value — forf(x) = x.
dx?
Solution: d (<) = nx™

n(n-1)(n-2) ..[n-(k-1)] (nk)... 3.21 .
(nk) . 321 A

[

n!
(k) X

_ Mn+1 vk
= H}}.k_,*‘lljx ann (l}

here I'(.) describes the Gamma function.

Taken=1,k= % From (i),
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d2(x) _ r(1e1)
dx% r(1-%+1)

We have

3 =12 (2 1)'
F(z) N N f

2. Fractional derivative of a constant function.

Solution: Let f(x) = ¢ (constant).

Now f(x) = ¢.x".

Taken =0,k = % From (i),

d(f(x) _ &)

We have
dx2 dx?
1
= -.,dz(x:l) =c. F(;I) x'}% = c.%. x'% = Jﬁ—x
dxz r(o-in) r)
Subrata Paul
Guest Lecturer

(Department of Mathematics, BEC)
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» An amazing Tabla Composition by Udit
Narayan Maity, Msc I** Semester Student.

Please use this link to watch the video :
https://youtu.be/rh6-pnCXQWw

» A graceful dance performance by Ishani Roy

Please use the link below to watch the
video: https://youtu.be/LKU049vHsLO

» A mesmerizing song by Papiya Roy
accompanied by table and harmonium

Please use the link to watch the video:
https://youtu.be/URuOdKf-nuo

» Lastly the music audio by Prilita
Mondal, a small tribute to all the FREEDOM FIGHTERS, who sacrificed
their life so that we can enjoy our INDEPENDENCE.

Please use the link to hear the audio: https://youtu.be/IPAwbb9bFbE
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