Mathematics (Advanced)- I1: Elementary Algebra

Faculty: FMS

Course Code: MTH103

Course Title: Topics in Elementary Algebra and Vectors
Number of Credits: 4 (4+0+0)

Course objectives: To introduce the basic tools of the theory of polynomial equations, complex
numbers and some elementary number theory. The students will also be introduced to the matrix
theory and its application to systems of linear equations.

Minimum prerequisites for taking this course, if any: Class XII pass with Mathematics.
Course structure with units, if applicable:

UNIT I: Theory of Equations and Complex Numbers

General properties of polynomials and equations, Fundamental theorem of algebra, Relations
between the roots and the coefficients, Upper bounds for the real roots; Theorems on imaginary,
integral and rational roots; Newton’s method for integral roots, Descartes’ rule of signs; De-
Moivre’s theorem for integer and rational indices and their applications, The nth roots of unity,
Cardan’s solution of the cubic, Descartes’ solution of the quartic equation.

UNIT II: Basic Number Theory
Division algorithm in Z, Divisibility and the Euclidean algorithm, Fundamental theorem of
arithmetic, Modular arithmetic and basic properties of congruences.

UNIT I11: Matrices and System of Linear Equations

Fundamental operations with vectors in Euclidean space R3, Linear combinations of vectors, Dot
product, and their properties, Cauchy-Schwarz inequality, Triangle inequality, Solving linear
systems using Gaussian elimination, Gauss-Jordan row reduction, Reduced row echelon form,
Equivalent systems, Rank and row space, Eigenvalues, Eigenvectors, Eigenspace,
Diagonalization, Characteristic polynomial of a matrix, Cayley-Hamilton theorem.
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Evaluation:

Mid-semester Written Examination: 40% Marks

End-semester Written Examination: 40% Marks

Quiz / Assignment/Presentation (oral / poster)/other: 20% Marks



