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(2) LEARNING OUTCOMES

Learning outcomes
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This is an undergraduate course on ordinary differential equations (ODEs) and associated initial value
problems. Special emphasis is placed on fundamental concepts, solution methods and applications of ODEs
to problems in Mechanical Engineering and Physics more generally.
With the successful completion of the course the students will be able to:
e Formulate the ODEs governing relevant physical phenomena such as the motion of a rigid body.
e Classify ODEs and identify the appropriate solution methods in each case.
e Solve ODEs of any order by employing analytical or numerical methods.
e  Study the solutions of ODEs and draw useful conclusions concerning the behavior of the physical
system described by the ODEs.
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e Search for, analysis and synthesis of data and information, with the use of the necessary
technology

e Working independently

e  Production of new research ideas

e Working in an interdisciplinary environment

e Production of free, creative and inductive thinking

(3) SYLLABUS

Introduction: the concepts of the ordinary differential equation and of the initial value problem,
applications of differential equations. First-order equations: integral curves, existence and uniqueness of
solutions; analytical methods for solving linear, separable, exact, homogeneous, autonomous, and
Bernoulli equations; numerical methods; applications. Second-order linear equations: existence and
uniqueness of solutions, homogeneous and non-homogeneous equations, equations with constant
coefficients, applications to the problem of free and forced vibration. Third- or higher-order linear
equations. The method of the power series: introduction to power series, ordinary and singular points,
regular and irregular singular points, solutions about ordinary points, the Legendre equation, solutions
about regular singular points, the Bessel equation. The Laplace transform: solving differential equations,
step functions and applications, impulse functions and applications, the convolution theorem and
applications.

(4) TEACHING and LEARNING METHODS — EVALUATION

DELIVERY

Face-to-face, Distance learning, etc. Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY |Supporting material is made available through the UTH e-Class

Use of ICT in teaching, laboratory platform
education, communication with students

TEACHING METHODS | Activity Semester workload

The manner and methods of teaching  |Lectures 70

are described in detail. Homeworks 35

Lectures, seminars, laboratory practice,

Study and analysis of
fieldwork, study and analysis of

bibliography 45

bibliography, tutorials, placements,

clinical practice, art workshop,

interactive teaching, educational visits,

project, essay writing, artistic
creativity, etc.

The student's study hours for each

learning activity are given as well as Course total (25 hours per 150
the hours of non- directed study credit unit)

according to the principles of the ECTS

STUDENT PERFORMANCE EVALUATION |[Language of evaluation: Greek

Methods of evaluation: A written midterm (30%) and a written
final (70%) exam. Each exam consists of a number of problems to
be solved by the students within 3 hours in the classroom.

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open- ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.
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