COURSE OUTLINE

(1) GENERAL

School of Science
Physics
Undergraduate

10YKO11

Analysis | and Applications

Lectures (theory and exercises) 6 7

General Background

No

Greek

Yes(in Greeklanguage for Erasmus students)
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(2) LEARNING OUTCOMES

The course provides a rigorous, systematic and an in-depth introduction in the analysis of functions
on the real line.

With the completion of the course the student is able to:

. Use mathematical induction to prove mathematical statements.

. Know the definition of a limit and be able to establish the convergence or divergence of
simple real sequences and series.

. Understand the completeness of the real line and be able to use it to prove the basic
properties of continuous functions.

° Be able to compute the derivatives and integrals of elementary functions.

. Expand a function in its Taylor series.

. Know how to define the exponential function and know how to graph exponential and
trigonometric functions and their inverses.

. Know the definition of a Riemann integral and be able to determine the integrability of simple
functions.

The course aims at the following general competences

Working Independently

Production of free, creative and inductive thinking
Analytical and synthetic thinking

Critical thinking

Problem solving




(3) SYLLABUS

e Numbers (natural, rational, irrational and real numbers). Mathematical Induction. Basic
inequalities. Bounded sets. Supremum and infimum of sets.

e The field of real numbers. Bounded sets of numbers. Upper and lower bound. The principle of
completion.

® Sequences. Series. Radius of convergence of power series.
e  Continuous functions and their basic properties.
e Differentiation. The mean value theorem. Extrema of functions. Taylor’s theorem.

e Riemann integral (upper and lower bound of an integral). Fundamental theorem of integral
calculus. Integration techniques. Approximation of definite integrals.




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

Yes

Electronic communication with the students using ICT
(Information and Communications Technology),
eclass platform.

Lectures 52
Exercises 26
Seminars -

Individual Study/Study and 97

Analysis of bibliography /
Preparation

CourseTotal 175

Final written exams in Greek




(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

e Spivak, M. — Alapopikoc kat 0AokAnpwTtikoc Aoytouog. MNavemiotnuiakec ekbooeic Kpntng,
o [Inxwpién, 2. K. Anelpootikdg Aoyiouoc, Sauog 2006
e Burkill J. C. — A first course in mathematical analysis. Cambridge University Press, 1991.




