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About PLANETM: 

PLANETM, A Math Association of the Department of Mathematics of the 

Dr.M.G.R Educational and Research Institute, Chennai.  The objective of PLANETM 

is, To serve the Students, Faculties and Research scholars of our university and 

other institutions by way of helping them to understand / model / solve the 

Engineering / Life science problems through Mathematical modelling and 

techniques.  

     Through this, we are doing the following activities: 

 To create awareness about the enormous applications of Mathematical 
techniques in the field of Engineering, Medicine etc., through seminars 
and workshops. 

 Providing service to the Research scholars by way of sharing the 
Mathematical ideas in their field of research. 

 Providing service / help to the Under-graduate and Post-graduate 
students in their Projects / Competitive exams (GATE etc.,) relating 
Mathematical aspects. 

 Conducting weekly / monthly online quizzes. 
 Managing Tie-ups with other associations of our university and other 

institutions to provide inter-disciplinary services. 
 Providing awards and certificates to the people who are actively 

participating in the events of the math association. 
 
PLANETM has its own web portal www.mgrplanetm.wordpress.com and it has a 
lot of thoughtful Math articles, Quizzes, Video lectures and links to various useful 
Math websites. 
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About PLANETM Journal: 

Dr.M.G.R PLANETM Online Journal of Mathematical Sciences is an open source 

journal.  The aim of this journal is to encourage the emerging Mathematicians 

and sharing the knowledge with one another.  Anyone having some innovative 

ideas in the area of Mathematical Sciences can submit their ideas in the form of 

an article / a research paper to PLANETM.  After analyzing the article / research 

paper, if it is really useful to the math community then it will be published in the 

Online PLANETM Journal web portal as an open source.  It is purely service and 

knowledge sharing oriented.  

 

Instructions to the Contributors: 

You can submit your paper in a Standard journal format having abstract, author 

details, key words, acknowledgement(if any) and so on.  You should submit your 

paper in MS Word document format with Times New Roman font and 12 point 

scale text size.  The content of the paper should be useful to the Math 

community.  The paper will be published only after analyzed by our 

experts.  There will be no intimation sent to you if your paper is rejected by our 

experts.  You can submit the soft copy of your paper through email 

at mgrplanetm@gmail.com.  We take at least 4 to 6 weeks to process your paper. 

URL: www.mgrplanetmjournal.wordpress.com 

Email: mgrplanetm@gmail.com 

Note: Since the Journal is an open source, your article will also be subjected to 

analyze through open online review. 
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Abstract 

In this article, we introduce a new concept namely Fuzzy base elements in order to assign the membership value 

of the elements in a Fuzzy set in a more meaningful manner. 

Keywords: Fuzzy set, Base element, Membership values, Probability theory, Possibility theory, Qualitative data, 

Quantitative data.   

 

In 1965, Lofti A.Zadeh coined a new word namely Fuzzy sets.  It gave a new way to analyze the complex systems 

where we don’t know the exact truth.  Mathematically, one can associate an element x to the set X with some 

extent using approximate reasoning that is by giving some membership value to x in X in case of Uncertainty. 

In 1983, Krassimir T.Atanassov Introduced a new form of Fuzzy sets namely Intuitionistic fuzzy sets.  Here, it is 

not only bother about how much x is related to X, but also how much x is not related to X with the assumption   

0  (x) + (xc)  1.  Here one should note that (x) need not be equal to 1-(xc) that is there is a degree of 

Hesitation which represents the uncertainty of the membership of x in X.  Atanassov named it as the Hesitation 

function and he also defines it as H(x) = 1-{(x) + (xc)}.  Thus the Intutionistic fuzzy sets is an extension of 

general Fuzzy sets which also bothers how much x is not in X. 

In the same way several types of Fuzzy sets and their applications were developed in the past years.  But the 

main problem is defining the membership value to the elements of a Fuzzy set in a meaningful manner.  Now in 

this paper we try to define a new concept namely Fuzzy Base elements, In order to define the membership value 

to an element x in X.  We choose a base element say x0 in X that is we know the truth, x0 in X with some degree 

of accuracy.  And we have some relation between x and xo in X through which we can define the membership 

value to x in X with the knowledge of the Base element x0.   

In Probability theory we have standard Mathematical rules to define the probability value to an element x in a 

set X.  One way of defining the probability is through Sampling.  Even though samples do not reflect the entire 

population but by means of some degree of accuracy, Samples are taken as representatives of the population 

and the probabilities build on it.  In Fuzzy set theory, it uses a wide region to locate x in X, by means of linguistic 

terms, experts opinion and so on.  One advantage about fuzzy set theory is it will work with the data which is 

Qualitative in nature. 

But if the data is in Quantitative in nature (or it can be converted to Quantitative form) then it is good to get 

some information from Probability theory before assigning the membership value to x in X.  By making the 
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above things simpler, we consider the following real world scenario.  Suppose a Manufacturing company 

produced three types of electric bulbs namely say Product A, B and, C, and each type having different life times.  

By means of Sampling, we may say Product A electric bulbs can work 1000 hours with 5 level of significance, 

Product B work 1200 hours with 5 level of significance and Product C work 1500 hours with 5 level of 

significance. 

Now using the above information we can define the fuzzy values to the bulbs produced (under product A,B & C) 

by the above manufacturer for the fuzzy set, Burning hours as follows: 

                            Membership Value            

                                                                A         B       C  

                                                                  1000    1200     1500                   Burning Hours 

Even though the above example is a rough one but still it helps us to understand how the probability values 

helps us to define the membership values in a more meaningful manner.  But again as we said early this type of 

approach is more suitable only when the data is in Quantitative nature.  This also removes the degree of 

Hesitation from the picture (as in Intutionistic fuzzy sets) whether the element belongs to the set or not.  This 

also helps us to get more meaningful results and we also defuzzify the results and get back the results in 

probability values. 

So the probability value of an element (sample data) is act as a base through which we can define the fuzzy 

membership values.  In the same way, one can define base elements through different information and then 

using the relation between the given element with the base element one can define the fuzzy membership 

values.  The only thing we have to do is properly choosing the base element and relate the elements to the base 

element to define the fuzzy membership values in a more realistic manner. 

References: 

[1] Atanassov K., Intutionistic Fuzzy sets, VII ITKR’s Session, Sofia, June 1983. 

[2] Zadeh L.A., Fuzzy Sets, Information and Control, Vol. 8, (1965), pg.338-353. 
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“Mathematics is the science of what is clear by itself.” – Carl Jacobi 
 

Carl Jacobi born on 10th December, 1804 in Potsdam, Prussia (now Germany).  He came from a Jewish family. 

His parents named him in French style Jacques Simon at birth. His father, Simon Jacobi, was a banker and his 

family was prosperous. Carl was the second son of the family, the eldest being Moritz Jacobi who eventually 

became a famous physicist. There was a sister, Therese Jacobi, and a third brother, Eduard Jacobi, who was 

younger than Carl. Eduard did not pursue an academic career, but followed instead his father's profession as a 

banker. 

Jacobi's early education was given by an uncle on his mother's side.  He did his earlier education in Gymnasium 

in Potsdam.  Jacobi had remarkable talents, in first year of schooling. This meant that by the end of the academic 

year 1816-17, he had reached the necessary standard to enter university. But the University of Berlin, did not 

accept students below the age of 16, so Jacobi had to remain in the same class at the Gymnasium in Potsdam 

until the spring of 1821. Jacobi entered the University of Berlin in 1821 still unsure which topic he would 

concentrate on.  He attended courses in philosophy, classics and mathematics for two years. Then he took 

definite decision to choose mathematics. 

Abel attacked the general quintic form in 1820, who is elder than Jacobi. In the same year Jacobi gave the 

solution and reducing the general quintic to the form x5-10q2x=p, showing that the solution of this equation 

would follow from that of a certain equation of the 10th degree.  Jacobi’s first great work was in Abel’s field of 

elliptic functions in the year 1823.  Having decided to go into mathematics for all he was worth, Jacobi wrote to 

his uncle Lehmann his estimate of the labor he had undertaken. The huge colossus which the works of Euler, 

Lagrange, and Laplace have raised demands the most prodigious force and exertion of thought if one is to 

penetrate into its inner nature and not merely rummage about on its surface. 

Jacobi’s first lecture, given during the winter term 1825-1826, was devoted to the analytic theory of curves and 

surfaces in three-dimensional space. He greatly impressed his audience by the liveliness and clarity of his 

delivery, and his success became known to the Prussian Ministry of Education.  In August, 1825, Jacobi received 

his Ph.D. degree for a dissertation on partial fractions and allied topics.  There is no need to explain the nature of 

this-it is not of any great interest and is now a detail in the second course of algebra or the integral calculus. 

Concurrently with his examination for the Ph.D. degree, Jacobi rounded off his training for the teaching 

profession. 
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After his degree he joined at the University of Berlin as Lecturer.  Then he moved to the University of Konigsberg 

arriving there in May 1826. There he joined Franz Neumann, who had also received his doctorate from Berlin in 

1825, and Bessel who was the professor of astronomy at Konigsberg.  Jacobi adopted a unique style to train 

students in research by taking up his own discoveries in the class and letting the students see the creation of a 

new subject taking place before them.  For it was his firm conviction that many students endlessly work till they 

have mastered what has been done by others. 

Jacobi published his first master piece, in FUNDAMENTA NOVA THEORIAE FUNCTIONUM ELLIPTICARUM 1829, 

which is a great turning point to his life. This publication made, Legendre immediately realized that Jacobi had 

made fundamental advances in his favourite topic.  One would have to say that Legendre reacted extremely well 

to the realization that his position as the leading expert on elliptic functions had changed overnight with the 

new theory being developed not only by Jacobi, but also by Abel. Legendre quotes about Jacobi and Abel, 

“It gives me great satisfaction to see two young mathematicians such as you and [Abel] cultivate with such 

success a branch of analysis which for such a long time has been my favourite topic of study but which had not 

been received in my own country as well as it deserves. By your works you place yourselves in the ranks of the 

best analysts of our era.” 

“You proceed so rapidly, gentlemen, in all these wonderful speculations that it is nearly impossible to follow you - 

particularly for an old man ... I congratulate myself that I have lived long enough to witness these magnanimous 

contests between two young equally strong athletes, who turn their efforts to the profit of the science whose 

limits they push back further and further”. 

On 28th December 1827 he was appointed Associate Professor, a promotion in which Legendre’s praise of his 

early work on elliptic functions had a share. Appointment as full professor followed on 7 July 1832, after a four-

hour disputation in Latin.  In 1829, Jacobi went to Paris to meet Legendre and other French mathematicians such 

as Fourier and Poisson. On the journey to Paris he had visited Gauss in Gottingen.  On 11th September 1831, 

Jacobi had married Marie Schwinck, the daughter of a formerly wealthy Kommerzienrat who had lost his fortune 

in speculative transactions. They had five sons and three daughters. 

The theory of residues, the division of the circle into n equal parts, the theory of quadratic forms, the 

representation of integers as sums of squares or cubes, and related problems were studied by Jacobi.  During 

the winter of 1836-1837 he lectured on number theory, and some of his methods became known through 

Rosenhain’s lecture notes.   In 1839 Jacobi’s Canon arithmeticuson primitive roots was published; for each prime 

and power of a prime less than 1,000.  In 1833 Jacobi's older brother Moritz joined him in Konigsberg where he 

set himself up as an architect. During the two years Moritz spent there he became more interested in physics 

and left Konigsberg in 1835 when he was appointed to the chair of civil engineering at Dorpat. 
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In 1834 Jacobi received some work from Kummer who was at this time a teacher in a Gymnasium in Liegnitz. 

Jacobi recognised Kummer's mathematical talents. Kummer had made advances beyond what Jacobi had 

achieved on third-order differential equations and Jacobi wrote to his brother Moritz in 1836 describing how 

Kummer had managed to solve problems which had defeated him.  In 1834 Jacobi proved that if a single-valued 

function of one variable is doubly periodic then the ratio of the periods is non-real.  This result prompted much 

further work in this area, in particular by Liouville and Cauchy. 

Jacobi carried out important research in partial differential equations of the first order and applied them to the 

differential equations of dynamics. He also worked on determinants and studied the functional determinant 

now called the Jacobian.  Jacobi was not the first to study the functional determinant which now bears his name; 

it appears first in a 1815 paper of Cauchy. However Jacobi wrote a long memoir De determinantibus 

functionalibus in 1841 devoted to this determinant. He proved, among many other things, that if a set of n 

functions in n variables are functionally related then the Jacobian is identically zero, while if the functions are 

independent. The McCleary describes one of Jacobi's most impressive results:- 

One of the prettiest results in the global theory of curves is a theorem of Jacobi (1842): The spherical image of 

the normal directions along a closed differentiable curve in space divides the unit sphere into regions of equal 

area. The statement of this theorem is an afterthought to a paper in which Jacobi responds to the published 

correction by Thomas Clausen (1842) of an earlier paper by Jacobi (1836). 

The private papers of Gauss show that he had anticipated both Jacobi and Abel by as much as 27 years in some 

of their discoveries.  What Gauss, Abel and Jacobi saw, was by inverting the functional relationship u=f(v), one 

obtains a more useful function v=f (u). The most striking property of the transcendental functions is 

v=f(u)=f(u+m) = f(u+n) where m and n are complex numbers with double periodicity.  Whereas trigonometric 

functions have a real period (2pi) and the function e{+i}{+x} has an imaginary period {lcub} 2(pi) i{rcub}, the 

elliptic functions have double periodicity. 

In July 1842 Jacobi and Bessel attended the meeting of the British Association for the Advancement of Science in 

Manchester as representatives of Prussia.  Jacobi's wife accompanied the two mathematicians. They returned to 

Konigsberg via Paris where Jacobi lectured at the Académie des Sciences.  In the following year Jacobi became 

unwell and diabetes was diagnosed.  He was advised by his doctor to spend time in Italy where the climate 

would help him to recover.  Jacobi was not a wealthy man despite having inherited a small fortune from his 

wealthy father. A severe business depression throughout Prussia (in fact it was a Europe wide depression), had 

led to a bankruptcy in which Jacobi had lost all his money.  Jacobi went to Italy to meet Dirichlet to get some 

financial.  Dirichlet sought help from Friedrich Wilhelm IV to support Jacobi. 

Jacobi was also interested in the history of mathematics.  In January 1846 he gave a public lecture on Descartes 

which attracted much attention.  In the same year, A.Von Humboldt asked him for notes on the mathematics of  
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the ancient Greeks as material for his Kosmos and Jacobi readily complied—but Humboldt later confessed that 

some of the material went beyond his limited mathematical knowledge. 

Jacobi cannot recover from his health problem, again return back to Germany.  By 1848 conditions were bad in 

the Germany.  Unemployment and crop failures had led to discontent and disturbances.  The news that Louis-

Philippe had been overthrown by an uprising in Paris in February 1848 led to revolutions in many states and 

fighting in Berlin.  Republican and socialist feelings meant that the monarchy was in trouble.  Jacobi made a 

political speech in the Constitutional Club in Berlin which managed to upset both the monarchists and the 

republicans. As a consequence Jacobi's request to be allowed to join the staff of the University of Berlin was 

refused by the Prussian government. 

By the summer of 1849 the revolution was completely defeated. The Prussian Government, still feeling 

aggrieved at Jacobi, took away the supplement to his salary which allowed him to live in Berlin.  He had to move, 

and chose the small town of Gotha.  He lived there with his family and a few months later accepted a chair at 

the University of Vienna.  The Prussian government suddenly realised what they would lose if they forced Jacobi 

to leave Prussia, so they made concessions which meant that Jacobi could lecture at the University of Berlin 

while his family remained in Gotha.  It was not a good deal for Jacobi and the fact that he accepted it means that 

he was strongly attached to his own country.  Jacobi was a notoriously hard worker, and several times had 

breakdowns due to overwork.  But his death in 1851 was the result of smallpox.   

Jacobi had published papers on Fundamenta nova theoriae functionum ellipticarum  (in Latin), Canon 

arithmeticus, Vorlesungen über analytische Mechanik, The reduction to normal form of a non-normal system of 

differential equations, Looking for the order of a system of arbitrary ordinary differential equations.  Jacobi was 

honored by Fellow of the Royal Society Edinburgh in the year 1835 & 1845.  In order to honor Jacobi, one of the 

crater name had been given “Crater Jacobi”. 

 

“Jacobi and Euler were kindred spirits in the way they created their mathematics. Both were prolific writers and 

even more prolific calculators; both drew a great deal of insight from immense algorithmical work; both laboured 

in many fields of mathematics (Euler, in this respect, greatly surpassed Jacobi); and both at any moment could 

draw from the vast armoury of mathematical methods just those weapons which would promise the best results 

in the attack of a given problem”. 

 

“The God that reigns in Olympus is Number Eternal” 
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