COURSE OUTLINE

(1) GENERAL

School of Science
Physics
Undergraduate

10YKO12

Analysis Il and Applications

Lectures (theory and exercises)

General background

No

Greek

Yes, (in English, for Erasmus students).

Webpage (eclass platform):

https://eclass.uoa.gr/courses/MATH147



https://eclass.uoa.gr/courses/MATH147

(2) LEARNING OUTCOMES

In this course the student acquires the basic knowledge on multivariable and vector valued functions.
This mathematical knowledge is necessary for the understanding of the physical laws and the ability
to deal with problems that appear in all physics classes in the following semesters. With the
completion of the course the student is able:

- Tounderstand the formulation of physical phenomena that take place in the real three-
dimensional space and laws that the variables involved are vectors.

- To use the differential and integral calculus in Euclidean spaces, and in particular in
dimensions 2 and 3 so that it solves problems that concern vector variables and their
functions.

- To compute instant change rates of functions with respect to their various variables.

- To compute maxima and minima of smooth functions of several variables.

- To compute areas of 2-dimensional and volumes of 3-dimenstional subsets.

- To use the important theorems of Analysis as Stokes and Gauss theorems in problems of
Physics.

The course aims at the following general competences

- Working independently

- Team work

- Cultivation of free, creative and inductive thinking
- Analytical and synthetic thinking

- Time management

- Problem solving




(3) SYLLABUS

e Vectors, vector functions, inner and outer product, lines, planes, surfaces, arc length, unit
tangent vector, TNB frame, multivariable functions, derivatives, limit, continuity.

e  Partial derivatives, chain differentiation, directional derivative, tangent planes, linearization,
differentials, extrema and saddle points.

e lagrange multipliers, partial derivatives of functions under constraints, Taylor's theorem for
multivariable functions.

e Curvilinear coordinate systems, norm, gradient, divergence and curl.

e Double and triple integrals in Cartesian and other coordinates, applications to the evaluation of
areas, moments of inertia and centers of mass, change of variables (Jacobian determinants).

e Integration of vector fields, line and surface integrals, path independence, potential functions
and conservative fields, Green, Gauss and Stokes theorems and applications.




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

Yes, eclass platform

Lectures 50
Exercises 15
Individual study/ study 110
and bibliographical

review

Course total 175

Final written exams in Greek.




(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:
e Alavuopatikog Aoylopog, Marsden J., A. Tromba, ITE MAN/KEZ EKAOZEIZ KPHTHZ,
e  AmMEelpooTIKOG AoyLouog (os évay Touo), B. Tomas, ITE MAN/KEZ EKAOZEIX KPHTHS,

e  AmelpooTIKOG AoyLlopdg o€ MOMEG petaBAntég, T. Xatlnadpdtng, EKAOZEIX
2.AOANAZOMNOYAO2z& 2IA O.E,

e Edappoopévog Amelpootikog Aoyopdg, A.N. Toltoag, EKAOZEIZ 2. AOANAZOMOYAOZ& ZIA O.E,

e  Mabnuatika ll, B’ ékdoon, ©. M. Paooldg, EKAOZEIZ AO. TZOTPAZ




