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Subject description

Aims: Emphasis is on basic topics of mathematics. Cthscussions help students to solve problems in
connection with the topics. This course will promttie development of algebraic and analytic skills
as well as conceptual understanding.

Topics to be covered: Complex numbers. Linear algebra. Sequences. Réadd/dunctions of one variablg.
One-variable calculus.

Topics Week | Lessons

Complex numbers
Concept of complex humbers. Introduction of 3 fowhsomplex numbers.
Representation of complex numbers on Argand diagrid@ complex plane.

Elementary operations in algebraic form. Elementggrations in trigonometric an L 2+3
exponential forms.

Applications for electricity.

Linear algebral

Concept and characteristics of the determinanutial of linear equation systems| 2. 2+3
Cramer’s Rule and by Gauss- elimination.

Linear algebrall

Concept of matrices. Special matrices. Basic omersibf matrices. Rank and invel 3 243
of a matrix. Concept of vector spaces. Linear irmaelence. Rank of a system of '

vectors. Vector subspace. Basis.

Linear algebra lll

Change of bases and applications (determinatidimeofank of a system of vectors,| 4. 2+3
solution of linear equation systems, specificatbthe inverse of a matrix).

Linear algebra IV

Concept and characteristics of tirdimensional Euclidean space. Orthonormal 5. 2+3
bases. Linear transformations and their main cleniatics.

Test 1 6. 2+3
Sequences

Concept of sequences. Bounded sequences, monbiplinit of sequences,
convergence. Types of sequences (geometric prchgnefﬁ ;J” , etc.).
n

Real -valued functions of one variable |
Real-valued functions of one variable. Bounded fions, monotonicity, even and 7. 2+3
odd functions, periodicity, convexity, points oflaction, local extrema. Limits of
functions on the real line and involving infinit®Pne-sided limits. Continuity.

Limits of extra interest w,(h% , etc.).
X X




Real -valued functions of one variable 1

Elementary functions (polynomials, exponentiafydriometric and hyperbolic

functions and inverses).

Differential calculus| 8 243
Concept of the differential quotient. Geometric ghgsical meaning. Derivatives Q '
elementary functions. Rules for finding the denv@iconstant rule, sum rule,

product rule, quotient rule). Chain rule and raeffinding the derivative of the

inverse function.

Differential calculus|I

Mean value theorems. L’'Hospital’s rule. Higher gatives. Discussion of functiony 9. 2+3
by using derivatives. Examples.

Differential calculus 1|

Optimization problems. Tangent line, velocity, decation, etc. Equivalent

definitions for the derivative. Connection betwelfiferentiability and continuity.

Indefinite integrals |

Concept of primitive functions and antiderivativesoperties of antiderivatives. 10. 2+3
Integrals of basic functions. Techniques of intégra

jf(ax+b)dx, jf”(x)[f'(x)dx, %dx, jf(g(X))E@’(X)dx-

Integrals of trigonometric functions. Integratioy farts.

Holiday 11. -
Indefinite integrals |

Integrals of rational functions. Partial fractiagnsntegration. Integration by 12. 243
substitution. f R®/ax +b)dx, j R(e*) dx, j R(sin x cosx)dx. €tC.)

Test 2 13. 2+3
Definite integralRiemann-integral 14 243
Concept of definite integrals. Properties. Fundaalgheorem of calculus. '

Students are expected to attend every lectureslassl meetingsStudents over the permitted number of

Assessment

missed classes according to Policy (TY$Zay not be given a signature ("disabled”andthere will beno

make-up allowed under any circumstances.

Students are expected to take all tests as sclicbelew. Students need to achieve at least scofi®B0
the maximum score 100 to obtain signature. No elait devices are allowed to be used during artg.tes

Date Length Max. score Topics
Complex numbers.
Test 1 17" October 45 minutes 50 Linear equation systems.
Matrices.
Test 2 5" Decemberl 45 minutes 50 ]IcDiffer_ential _calculus of_ real-valued
unctions with one variable.
Make-up tests 45 (75) minutes 50 (100) Topics of the missing tests.




Make-up tests:
Make-up tests are available only for students diabled”.
* Any student not disabled may take an overall mgkeest (topics of both test 1 and 2) with
duration 75 minutes and max. score 100.
* Any student, who has taken one of the tests ansetiithe other one for documented reasons, 1
also take a make-up only for the missing test.
» Any student who has taken both tests may take &fpHKor the original test with smaller achiev
score. In this case the score of the make-up tdidtevcounted, even if it is smaller than the scof

of the original test. If the achieved score of botiginal tests are equal, then the student maidde

which make-up test to take.

» Any students not disabled who could not get thaatigre in any ways in the autumn semester n
take an overall make-up test once on a schedutedddizing the first two weeks of the examinati
term. The overall make-up test of the examinat@amtcovers topics of both tests 1 and 2 with
duration 75 minutes and max. score 100.

nay

ed

C

nay

Assessment and evaluationwritten examination.

Any student may set for the exam only after obtajrthe signature for the semester. Exam testsiconta
problem solving (score 50, duration 60 minutes) #wedretical questions (score 20, duration 15 reisiut
No electronic devices are allowed to be used dwkagms Any students achieving less than score 35 w
fail. Any students achieving at least score 35 ballgiven a cumulative score. If the student hasaken
an overall test then the cumulative score is calibiethe score of the exam plus 30 % of the scbtieeo
tests of the semester. If the student has takeverall test then the cumulative score is countethb
score of the exam plus score 15. According to theutative score the mark of the exam is the foltayvi

Cumulative score Mark
86 - 100 "excellent” jeles (5)
74 - 85 "good” jo (4)
62 -73 "fair” kozepes (3)
50 - 61 "pass” elégséges (2)
0-49 "fail” elégtelen (1)
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