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Contents of the Course Maths III

Analytical Mathematics

• Fourier-Series

• Calculation of Fourier coefficients
for periodic functions

• Ordinary differential equations
(ODEs)

• Classifications of ODEs

• Analytical solutions

Numerical Maths and Simulation

• Solving nonlinear equations

• Nonlinear mappings (algorithms)

• Solving systems of coupled linear 
equations (Gauss algorithm)

• Interpolation and regression

• Numerical integration

• Numerical treatment of ODEs

• Simulink
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Teaching of the Course Maths III

Analytical Mathematics

• Wednesday lunchtime therapy 

• 40-230

Numerical Maths and Simulation

• Wednesday morning gymnastics

• Problem sets in MATLAB
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• Moodle website: https://moodle.th-ab.de/

• Moodle course: Fakultät IW - MT

• Course name: Mathematik III für MT  (id 2907)

• Practical announcements will be published there and emails sent out to
registered participants.

• Please register asap (this week!) Otherwise you won‘t be informed well.

Course resources on moodle

https://moodle.h-ab.de/
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Chapter 2

Introduction to 
MATLAB
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Matlab compared with C

MATLAB

• Interpreted (cf python)

• Focus on simple implementation
of linear algebra (easy)

• Clever concepts based on 
mathematical structures (e.g. 
reshape of „number arrays“)

• Very relaxed on type issues…

• Good for implementation of
mathematical algorithms and
physical / engineering problems

• Expensive (outside of h-ab)

C

• Compiled

• Efficient code (fast, memory
ressources)

• But also more complex, more
difficult to learn (pointers)

• Requires clean programming, e.g. 
strict declarations of types etc. 

• Good for low level software
development and large 
collaborative projects
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MATLAB Product Family 
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Simple Commands and Constants
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MATLAB Plattform

Direct inputs on 

command line prompt 

(command window)



See A. Gilat, MATLAB  

An Introduction with 

Applications, WILEY 

Format
befehle
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Rounding commands
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Simple maths
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Mathematical functions

These functions work pointwise!

Similar functions exist for 

matrix operations, e.g. 

exp of matrices done by expm, etc



Similar prod(A) product of all 

elements of a vector!

Simple statistics with std(v)

These commands
are defined as

VECTOR functions!!!

If applied to a matrix
it operates on all 

COLUMNS 
seperately
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Matrix routines
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Data handling
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Save data to disk
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Loading external data
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Problematic numbers
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Handling data with NaN
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Removing outliers
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Function definitions in 
Matlab
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• Anonymous function

• Inline function

Defining simple functions in Matlab
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• Every function has its own m-file

• Can be created by clicking

• Defining first line of this file:

• Variables are local (i.e. not part of workspace) if not declared global

Function definition in m-files
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Programming in Matlab
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Conditional statements with „switch / case“
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Conditional statements with „if/else“
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Conditional statements with „if/else“
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3D Plots
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Several 2D plots in one 
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Line in 3D space

Without bars: scatter3(…)
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Plotting functions of 2 variables in 3D

Create a set of input values
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3D plots
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Matrix values as bars


