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	Subject description


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

	Topics to be covered: 
Vectors. Vector Calculus. Probability Theory. Mathematical statistics.

	Topics 
	Week
	Lessons

	Vectors.
Concept of vectors. Operations on vectors. Components.

Applications.
	1
	3

	Vector Calculus I.
Concept of vector-valued functions of a scalar variable. Geometric and physical interpretation. Differentiability. Tangent line to the curve. Frenet-frame, curvature, torsion.
Arc length of a curve.
	2
	3

	Vector Calculus II.
Concept of vector-valued functions of two scalar variables. Geometric interpretation.
Tangent plane to the surface.
Area of a surface.
	3
	3

	Vector Calculus III.
Concept of scalar-valued functions of a vector variable.
Differentiability (gradient, directional derivative, differential). Differential operator.
	4
	3

	Holiday.
	5
	--

	Vector Calculus IV.
Concept of vector-valued functions of a vector variable. 

Differentiability (gradient). Divergence, curl.

Potential. Conservative fields.
	6
	3

	Vector Calculus V.
Line integrals of scalar fields. Line integrals of vector fields.

Surface integrals. Flux integrals.

Gauss’s Theorem. Stockes’s Theorem.
	7 
	3

	Probability Theory I.

Basic statistics (data set, relative frequency, mean, deviation, histogram). 

Combinatorics (permutations, combinations).

Basic concepts of event algebra. Operations of events.
	8
	3

	Probability Theory II.
Probability of events. Kolmogorov axioms. Classical definition of probability.
Conditional probability and independent events.
	9
	3

	Probability Theory III.
Concept of random variables and types.
Discrete probability distributions. Expected value and variance.
Uniform, binomial, hypergeometric, geometric and Poisson distribution.
	10
	3

	Test.
	11
	3

	Probability Theory IV.
Continuous probability distribution. Distribution function, density function, and properties. Expected value and variance.
Uniform, exponential and normal distribution. 
Central limit theorem.
	12
	3

	Mathematical statistics.
Main problems of mathematical statistics.
Estimation of parameters of distributions. Confidence intervals for an expected value.

Concept of testing hypotheses. Z-tests, t-tests, chi-squared-tests.
	13
	3

	Summary. Preparation for the exam.
Make-up test.
	14
	3

	Assessment



	Requirements of the signature:

Students are expected to attend every lectures. Students overtaking the possible misses according to Policy (TVSZ) may not be given a signature (”disabled”) and there will be no make-up allowed under any circumstances. 

Students are expected to take the test as scheduled below. Students need to achieve at least score 30 from the maximum score 60 to obtain signature. 

No electronic devices are allowed to be used during any tests.

	
	Time
	Length
	Max. score
	Topics

	Test 
	25th Apr.
	60 minutes
	60
	Vectors.
Vector Calculus.

Discrete random variables.

	Make-up test
	16th May
	60 minutes
	60
	Topics of the test.

	Make-up test is available only for students not ”disabled”. 

· Any student who missed the test for documented reasons, may take a make-up for the test. 

· Any student who has taken the test not achieving the minimum score, may take a make-up for the test.

· Any student who has taken the test achieving the minimum score may take a make-up for the original test. In this case the score of the make-up test will be counted, even if it is smaller than the score of the original test. 

Any students not disabled who could not get the signature in the spring semester may take a make-up test once on a scheduled date at the beginning of the examination term. The make-up test of the examination term covers the topics of the test with duration 60 minutes and max. score 60. Students need to achieve at least score 30 from the maximum score 60.


	Type of exam:  
written examination
Evaluation of the exam:

Any student may set for the exam only after obtaining the signature for the semester. Exam tests contain problem solving (score 50, duration 60 minutes) and theoretical questions (score 20, duration 15 minutes). No electronic devices are allowed to be used during exams.
Any students achieving less than score 35 will fail. Any students achieving at least score 35 will be given a cumulative score. The cumulative score is counted by the score of the exam plus score 15 for students not achieving at least score 24 (40 %) at the original test or obtaining the signature only in the examination term. Otherwise the cumulative score is counted by the score of the exam plus 50 % of the score of the test (or of the make-up test) of the semester. According to the cumulative score the mark of the exam is the following:

Cumulative score

Mark

86 - 100

”excellent” jeles (5)

            74 - 85

”good” jó (4)

            62 - 73

”fair” közepes (3)

            50 - 61

”pass” elégséges (2)

0 - 49

”fail” elégtelen (1)
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