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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 know 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. 

 

MODULE IV: Interpolation        [12 Periods] 

Introduction- Errors in Polynomial Interpolation – Finite differences- Forward Differences-

Backward differences-Central differences - Symbolic relations and separation of symbols. 

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 1/3rd Rule, Simpson’s 3/8 Rule. 

 

TEXT BOOKS 

1. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010. 

2. Erwin kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 

2006. 

3. D. Poole, Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005. 

4. M . K Jain, S R K Iyengar, R.K Jain, Numerical Methods for Scientific and Engineering 

Computation, New age International publishers. 

5. S.S.Sastry, Introductory Methods of Numerical Analysis,5th Edition,PHI Learning Private 

Limited. 
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E – RESOURCES 

1. https://www.youtube.com/watch?v=sSjB7ccnM_I (Matrices – System of linear 

Equations) 

2. https://www.youtube.com/watch?v=h5urBuE4Xhg (Eigen values and Eigen vectors) 

3. https://www.youtube.com/watch?v=9y_HcckJ96o (Quadratic forms) 

4. https://www.youtube.com/watch?v=3j0c_FhOt5U (Bisection Method) 

5. https://www.youtube.com/watch?v=6vs-pymcsqk (Regula Falsi Method and Newton 

Raphson Method ) 

6. https://www.youtube.com/watch?v=1pJYZX-tgi0  (Interpolation) 

7. https://www.youtube.com/watch?v=Atv3IsQsak8&pbjreload=101 (Numerical Solution  

of ODE) 

8. https://www.youtube.com/watch?v=iviiGB5vxLA (Numerical Integration) 

NPTEL 

1. https://www.youtube.com/watch?v=NEpvTe3pFIk&list=PLLy_2iUCG87BLKl8eISe4fH

KdE2_j2B_T&index=5 (Matrices – System of linear Equations) 

2. https://www.youtube.com/watch?v=wrSJ5re0TAw (Eigen values and Eigen vectors) 

3. https://www.youtube.com/watch?v=yuE86XeGhEA (Quadratic forms) 

4. https://www.youtube.com/watch?v=WbmLBRbp0zA  (Bisection Method) 

5. https://www.youtube.com/watch?v=0K6olBTdcSs (Regula Falsi and Newton Raphson 

Method) 

6. https://www.youtube.com/watch?v=KSFnfUYcxoI (Interpolation) 

7. https://www.youtube.com/watch?v=QugqSa3Gl-w&t=2254s  (Numerical Solution  of 

ODE) 

8. https://www.youtube.com/watch?v=NihKCpjx2_0&list=PLbMVogVj5nJRILpJJO7KrZa

8Ttj4_ZAgl 

(Numerical Solution of ODE) 

9. https://www.youtube.com/watch?v=hizXlwJO1Ck (Numerical Integration) 
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Course Outcomes: 

1. The student will be able to find rank of a matrix and analyze solutions of system of linear 

equations. 

2. The student will be able to find Eigen values and Eigen vectors of a matrix, 

diagonalization a matrix, verification of Cayley Hamilton theorem and reduce a quadratic 

form into a canonical form through a linear transformation. 

3. The student will be able to find the root of a given equation by various methods. 

4. The student will be able to estimate the value for the given data using interpolation. 

5. The student will be able to find the numerical solutions for a given ODE’s and 

evaluations of integrals using numerical techniques. 

CO- PO Mapping 

CO- PO, PSO Mapping 

(3/2/1 indicates strength of correlation) 3-Strong, 2-Medium, 1-Weak 
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