Mathematics

Subtopics
e Limits
Taylor Expansions
Series & Convergence
Linear Algebra (determinants, eigenvalues, systems)
Complex Numbers
Complex Analysis (Cauchy integrals, Laurent series, residues)
Probability & Statistics
Integration Techniques

Sample Questions — Mathematics
e« Compute the limit
~ sin(4x) — 4x
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e Determine the third-order Taylor polynomial of
f(x) =v1—-3x

around x = 0.

e« For which real values of x does the series

> (x + DT
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converge?
e Compute the determinant of the matrix
5 &)
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e Solve the system

2x +y =7
x — 3y = =5
o Evaluate the contour integral
1
dz
ﬁzl=3z - 2
e Find the Laurent series of
1
f(l2) =



valid for 0 < |z| < 2.

e Arandom variable X is uniformly distributed on [1, 5].
What is the probability that X > 3?

1
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Literature recommendations — Mathematics

o Evaluate the integral

1. Stewart - Calculus
https://www.ebay.de/itm/317913598179 eBay DE

2. Apostol - Calculus, Volume 1
https://www.amazon.de/dp/0471000051 Amazon

3. Knopp - Theory and Application of Infinite Series
https://www.amazon.de/dp/1015475752 Amazon

4. Rudin - Principles of Mathematical Analysis
https://www.galaxus.de/de/s12/product/mcgraw-hill-education-principles-of-
mathematical-analysis-englisch-walter-rudin-2023-schulbuecher-38987563
Galaxus.de

5. Strang - Linear Algebra and Its Applications
https://www.amazon.de/dp/0534422004 Amazon

6. Axler - Linear Algebra Done Right
https://link.springer.com/book/10.1007/978-3-031-41026-0 Springer Link

7. Stein & Shakarchi - Complex Analysis (Princeton Lectures in Analysis Il)
https://www.amazon.de/dp/0691113852 Amazon

8. Needham - Visual Complex Analysis
https://www.amazon.de/dp/0192868918 Amazon

9. Ross - A First Course in Probability
https://www.worldofbooks.com/de-de/products/first-course-in-probability-buch-
sheldon-m-ross-9780029466001 \World of Books: DE

10. Devore - Probability and Statistics for Engineering and the Sciences
https://www.amazon.com/dp/1305251803 Amazon

11. Simmons - Differential Equations with Applications and Historical Notes
https://www.amazon.de/dp/0070575401 Amazon
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