2020-21 MALLA REDDY ENGINEERING COLLEGE B.Tech.

&1}:5121'61; (Autonomous) I Semester
Code: L T P
oce: AOBO1 Linear Algebra and Numerical Methods
Credits: 4 I B. Tech I Sem 3 1 -
(Common For CSE & IT)

Prerequisites: Matrices, Differentiation and Integration.

Course Objectives:

1. To learn types of matrices, Concept of rank of a matrix and applying the concept of rank
to kriow the consistency of linear equations and to find all possible solutions, if exist.

2. To learn concept of Eigen values and Eigen vectors of a matrix, diagonalization of a
matrix, Cayley Hamilton theorem and reduce a quadratic form into a canonical form

through a linear transformation.
3. To learn various methods to find roots of an equation.
4. To learn Concept of finite differences and to estimate the value for the given data using

interpolation.
5. To learn Solving ordinary differential equations and evaluation of integrals ‘using

numerical techniques.

MODULE I: Matrix algebra [12 Periods]
Vector Space, basis, linear dependence and independence (Only Definitions)

Matrices: Types of Matrices, Symmetric; Hermitian; Skew-symmetric; Skew- Hermitian;
orthogonal matrices; Unitary Matrices; Rank of a matrix by Echelon form and Normal form,
Inverse of Non-singular matrices by Gauss-Jordan method; solving system of Homogeneous and
Non-Homogeneous linear equations, LU — Decomposition Method.

] MODULE II: Eigen Values and Eigen Vectors [12 Periods]
' Eigen values , Eigen vectors and their properties; Diagonalization of a matrix; Cayley-Hamilton
Theorem (without proof); Finding inverse and power of a matrix by Cayley-Hamilton Theorem;

Singular Value Decomposition. .
Quadratic forms: Nature, rank, index and signature of the Quadratic Form, Linear
Transformation and Orthogonal Transformation, Reduction of Quadratic form to canonical forms

by Orthogonal Transformation Method.

MODULE III: : Algebraic &Transcendental equations [12 Periods]
(A) Solution of Algebraic and Transcendental Equations: Introduction-Errors, types of errors.

Bisection Method, Method of False Position, Newton-Raphson Method.
(B) The Iteration Method ,Ramanujan’s method to find smallest root of Equation. Jacobi’s

Iteration method. Gauss seidel Iteration method.
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MODULE IV: Interpolation [12 Periods]

Introduction- Errors in Polynomial Interpolation — Finite differences- Forw'ard Differences-
Backward differences-Central differences - Symbolic relations and separation of §ymbols.
Differences of a polynomial-Newton’s formulae for interpolation; Central difference

interpolation Formulae — Gauss Central Difference Formulae ; Interpolation with unevenly
spaced points-Lagrange’s Interpolation formula,

MODULE V: Numerical

solution of Ordinary Differential Equations and Numerical
Integration

[12 Periods]

Numerical solution of Ordinary Differential Equations :Introduction-Solution of Ordinary

Differential Equation by Taylor’s series method - Picard’s Method of successive Approximations
- Euler’s Method-Modified Euler’s Method — Runge-Kutta Methods.

Numerical Integration: Trapezoidal Rule, Simpson’s 1/3" Rule, Simpson’s 3/8 Rule.
TEXT BOOKS

1. B.S. Grewal, Higher Engineerin

g Mathematics, Khanna Publishers, 36th Edition, 2010.
2. Erwin kreyszig,

Advanced Engineering Mathematics, 9th Edition, John Wiley & Somns,

2006.
3. D. Poole, Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.
4. M.KJain, SRK Iyengar, R.K Jain, Numerical Methods for Scientific and Engineering
Computation, New age International publishers.
5. S.S.Sastry, Introductory Methods of Numerical Analysis, 5™ Edition,PHI Learning Private
Limited '
REFERENCES

1. G.B. Thomas and R.L,. Finney, Calculus and Analytic geometry,

9th Edition, Pearson,
Reprint,2002.
2. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmj
Publications,
Reprint, 2008.

. V. Krishnamurthy, V.P. Mainra and J .,

AffiliatedEast—West press, Reprint 2005
4. RamanaB.V.,, Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11th
Reprint,2010. ’

Arora, An introduction to Linear Algebra,
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