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o
DISCLAIMER

The following slides are for presentation purposes only.
They contain mostly visuals and are not meant to as a
script for studying. Please always watch the video or listen
to the audio along with these slides and read the respective
lessons in the online script.

Please consider the environment before printing these
slides.

Always use the link to the original slides to access the
latest version. The slides are likely to change during a
semester.



https://lifi.datalit.de/
https://docs.google.com/presentation/d/1hdT157l8ks8t49ktot5N15vDoLCoIIynNgNBydQwWm8/edit?usp=sharing
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SOLVING A PROBLEM
APPROXIMATE SQUARE ROOTS

Can you approximate the square root of

a given positive number?

EXPLAIN HOW!
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ALGORITHM
DEFINITION

A finite-length rule consisting of individual

instructions is called an algorithm.

Source: Vornberger, 0., Algorithms and Data Structures, Lecture Notes (http://www-lehre.inf.uos.de/~ainf/2013/PDF/skript.pdf)
Translated from German using Deepl
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ALGORITHM
PROBLEM-SOLVING

INPUT » ALGORITHM » OUTPUT
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FROM ALGORITHM TO PROGRAM
DEFINITION

Algorithm = Procedure description for solving a problem.

Program = Algorithm formulated in a programming language.
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FROM ALGORITHM TO PROGRAM
EXAMPLE

Algoﬁ‘thm Pr‘ogr‘am

Implew\en'ta't?on n & programming lanﬂuage

A recipe to solve a prololew\

\ examples square_root.py 2 .
import sys

1, Bt o mumber X Browm veer R e o s
2. Check i X is positive R
3. Set 4 = xX/2 and B = x/4 Bomeric R 2
4. Repeot until 14-Bl is less than 0.00001 Seeco
Yo, Set A = (4+B)/2 sk
4b. Set B = x/A S p—

a=(a+b)/ 2
b = number / a

J print(f"The square root of number

G. Give 4 as the result
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PROGRAM
FIVE TYPES OF INSTRUCTIONS

Commands
Variables
. Loops

Control Structures

@ s oW N =

Functions
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5 TYPES OF INSTRUCTIONS
COMMANDS (1/5)

Internal or built-in functions
Functions from external modules

User-defined functions
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5 TYPES OF INSTRUCTIONS
VARIABLES (2/5)

Memor‘y

Progrom

@~

X = 42
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5 TYPES OF INSTRUCTIONS

LOOPS (3/5)

Whi [e_-l_oop

previous instruction

v

-

while[expression = True]

e)cpr‘ession can
become false
ond loop exits

\

For*LooP

previous instruction

'

y

next instruction
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5 TYPES OF INSTRUCTIONS
CONTROL STRUCTURES (4/5) previous nstruction

v

if [expression J

true false

f ﬁ 2 e

first instruction in
THEN block

|
first instruction in :
ELSE block (optional) |
|
I

U )

——— — — — — — — — —

TN

next instruction after
IF-THEN-ELSE block
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5 TYPES OF INSTRUCTIONS
FUNCTIONS (5/5)

Code block we can reuse by its name

Optional parameters and return value
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EXPRESSIONS

expr‘essions

literal values +‘ operators

N

boolean numenic string
expressions expressions expressions
X >y 4o+2 1/2 "a" . upper()
True ;V\'teger‘ f‘eal mpm
numb ers numbefs

12 B.D
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Instructions in
action to solve a
problem

Pf‘ogf‘am

Vaﬁab[es

humber>=/Tnput( ...
number =\int(number

i b Control

Structure

Commands

v true false

Expf‘ess'lons

a\=/humber / 2
b/=\b / number

+ Loop

whilgags(a - b) > 0.0000
* true A false

4
az(a+b) /2
b =\gumber / a

v

rint(f"The square root of { number } is { a }"




