
UNIVERSITY OF KENT

INSTITUTE OF MATHEMATICS, STATISTICS AND ACTUARIAL SCIENCE

MODULE SPECIFICATION FOR MA587

1. The Title of the Module: Numerical solutions of differential equations (MA587)

2. The Department Responsible for Management:

Institute of Mathematics, Statistics and Actuary Science.

3. The start date of the module: This is an existing module.

4. The number of students expected to take the module: 30

5. Modules to be withdrawn on the introduction of this proposed module, and con-

sultation with other relevant departments and faculties regarding the withdrawal:

None

6. The Level of the Module (eg Certificate [C], Intermediate [I], Honours [H] or Postgraduate

[M] ): H

7. The number of credits which the Module Represents: 15, ECTS 7.5.

8. Which Term(s) the Module is to be Taught: Term 1 or Term 2.

9. Prerequisite and co-requisite modules:

Prerequisite: First year and second-year core modules.

Highly desirable: MA588 (Mathematical Techniques and Differential Equations).

10. The Programme(s) of Study to Which the Module Contributes: Third-year students

registered for the following degrees: ‘Business Mathematics’, ‘Mathematics’, ‘Mathematics, Ac-

counting & Finance’, ‘Mathematics & Computer Science’, ‘Financial Mathematics’, ‘Mathemat-

ics & Statistics’.

11. The Intended Subject Specific Learning Outcomes and, as Appropriate, Their Re-

lationship to Programme Learning Outcomes:

On successful completion of the module students will:

a. Have a reasonable ability to solve differential equations using numerical methods (A1, B1,

B2, C1);
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b. Have a reasonable knowledge of different methods which are available (A1, A4, B1, B2, B3,

C1, C4);

c. Be aware of the errors involved when using different methods (A1, A3, A4, B1, B2, B3, C1,

C4).

12. The Intended Generic Learning Outcomes and, as Appropriate, Their Relationship

to Programme Learning Outcomes:

On successful completion of the Module, students will:

a. Have developed a logical mathematical approach to solving problems and will be able to solve

problems which arise in mathematics and require a numerical treatment. (A5, B4, D1, D3).

b. Have improved their ability to work independently (A5, B4, D1, D3, D6, D7).

c. Have improved their key skills in written communication, numeracy and problem solving (A5,

B4).

13. A synopsis of the Curriculum:

Numerical solutions are an invaluable way to obtain information about differential equations

which can not be solved explicitly in closed form. The lectures will introduce students to nu-

merical methods for solving ordinary and partial differential equations. The material is chosen

so as to demonstrate a range of numerical schemes available and to illustrate the advantages of

the techniques for specific cases.

Lecture syllabus: 36 Lectures (Term 1 or Term 2)

– Initial Value problem for Ordinary Differential Equations (ODE’s)

∗ Notation

∗ Taylor series

∗ Finite differences

∗ Euler’s method

∗ Higher order Taylor methods

∗ Error bounds

∗ Runge-Kutta methods

∗ Multistep methods

∗ Systems of ODE’s and higher order equations

∗ Stability

∗ Absolute stability

– Boundary value problems (BVP’s) for Ordinary Differential Equations

∗ Shooting methods for linear problems

∗ Shooting methods for nonlinear problems
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∗ Solution of tridiagonal linear systems

∗ Finite difference methods for linear BVP’s

– Partial Differential Equations (PDE’s)

∗ Iterative methods for linear systems

∗ Heat equation

∗ The method of lines

∗ Poisson equation

∗ Wave equation

∗ Pseudospectral method

14. Indicative reading list:

R. L. Burden and J. D. Faires, Numerical Analysis, Thomson Brooks/Cole, 2005.

15. Learning and Teaching Methods:

The module consists of: 36 lectures;

No. of contact hours: 48;

Total study hours 150.

The lectures contain numerous worked examples to emphasise the practical application of the

theory. The exercise sheets, which count towards the degree mark, are intended to reinforce the

lecture material, encourage the student to read the study notes and to apply the concepts taught

to practical problems.

16. Assessment and examination methods and requirements, and how these contribute

to students’ learning and to testing the achievement of the objectives.

Assessment : The unit is assessed by examination (90%) and by continuous assessment (10%).

Continuous Assessment : This will consist of regular open-book written assessments which are

completed by Students outside contact hours. These consist of questions and numerical prob-

lems requiring short and long answers and they test the learning outcomes (a)-(c) as outlined in

Section 11.

Examination: A 2-hour written examination in Term 3 that will consist of questions and numer-

ical problems requiring short and long answers and they test the learning outcomes (a)-(c) as

outlined in Section 11.

17. Implications for learning resources: This is an existing module.

18. Disability statement: As far as can be reasonably anticipated, the curriculum, learning and

teaching methods and forms of assessment do not present any non-justifiable disadvantage to

students with disabilities.

Revised February 2006

Module Description Written: 23 February 2006

3


