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IYEAR -1 SEMESTER
COURSE CODE: TMMAIE1

ELECTIVE COURSE-I (A) - NUMBER THEORY
Unit I
The fundamental Theorem of Amnthmefic: Introduction — divisibility — greatest
common divisor — Prune Numbers — The Fundamental theorem of arithmetic — The series of
reciprocals of the primes the Euchidean Algorithm — the greatest common divisors of more
than two numbers.

Unit IT

Arithmetical functions and Dirichlet Multiplication: Introduction; the Mobius function
() — 6 and p — product formula for 6(n) the Dirichlet product of arithmetical functions
Dirichlet inverses and the mobis mversion formula the Mangoldt function A (n) -
Multiplicative functions — Multiphicative functions; and Darichlet multiplication — the mverse
of a Completely multiplicative function — Liouville’s fn A (n) - the division functions oa (n) -
Generalized Convolutions — Formal Power Series — the Bell series of an anthmetical function
Bell series and Dirichlet Multiplication — Derivatives of arthmetical functions the selberg
identity.

Unit III

Averages of Arthmetical Functions: Introduction The big on notation Asymptotic
equality of functions — euler’s summation formula some elementary asymptotic formulas —
the average order of d (n) — the average order of the division functions ¢ £(n) — the average
order of '¥ (n) an application to the distribution of lattice points. Visible from the origin the
average order p (n) and of A (n) the partial sums of a Dirichlet product — Applications to p(n)
and A (n) Another identity for the partial sums of a Dinichlet product.

Unit IV

Congruences: Defimtion and Basic properties of congruences Residue classes and
complete residue systems linear congruences — reduced residue systems and the Euler —
Fermat theorem— Polynomial congruences modulo Lagrange’s theorem — Applications of
Lagrange’s theorem Simultaneous linear congruences the Chinese remamder theorem -
Application of the Chinese remainder theorem — polynomial congruences with prime power
moduli the principle of cross classification a decomposition property of reduced residue
systems.

Unit V

Quadratic residuces and the Quadratic Reciprocity Law: Lagrange’s symbol and 1its
properties— evaluation of (-1/p) and (2/P) — Gauss’s Lemma — the quadratic reciprocity law
applications of the reciprocity law the Jacobi symbol applications to Diophantine Equations.

Text Book
Tom M. Apostal, Introduction to Analytic Number theory, Springer Verlag.
Chapters : I, IT, III, V & IX (upto Diophantine equations)
Books for Supplementary Reading and Reference:
1. Niven and H.S Zuckerman, An Introduction to the Theory of Numbers, 3™ Edition,
Wiley Eastern Ltd., New Dellu, 1989.
2. D M.Burton, Elementary Number Theory, Universal Book Stall, New Delli, 2001.
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