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“Civilization advances by extending the
number of important operations which we
can perform without thinking about them.”

— Alfred North Whitehead
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b’ sequence

statement —p statement

statement

conditional statement (selection, jump)
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Control structures

H repetitive statetement (loop, iteration)
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Parameters and arguments

argument: object (expression) passed when function is called ‘

object is assigned to corresponding function parameter

parameter: name used inside a function to refer to the value
of an object that was passed as an argument

>>> abs (5)
5
\ >>> ab
<R abs (-5)
J «“ ly 5
'3’ $ >>> pOW( ’ ) g
> eftPE .
“ == 8 X ’
m
W UNIVERSITEIT | >>> Pow (7, 4) i)
GENT 2401 '
. ;




Parameters and arguments

argument: object (expression) passed when function is called ‘

object is assigned to corresponding function parameter

parameter: name used inside a function to refer to the value
of an object that was passed as an argument

>>> max (7, )
11
{ >>>
*’xl ‘ max( ’ 4 ’ ’ )
"}",} >>> max (3 * , *x 3 -9, **x () d
i 503 .
4 Y111 \._(’
CUNIERSITEIT | >>> max (3 * 11, pow(5, 3), - 9, pow ( , 0))
"GENT 503
“ 7
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Design philosophy

,“'.

programming languages should not try to include
everything that anyone might ever want

instead, they should make it easy for people to create
what they need to solve specific problems

define functions to create higher-level operations
(abstraction)
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Design philosophy

n
programming languages should not try to include %
everything that anyone might ever want

instead, they should make it easy for people to create
what they need to solve specific problems

define functions to create higher-level operations J
(abstraction)
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efining functions

L keyword def defines a new function
names of parameters are enclosed in parentheses
function definition: zero or more parameters
data type of parameters is not fixed |
>>> def double (x) : HAEN
return 2 * x def name([parameter, ..]):
S statements
i >>> double (12) 7
';” >>> double('lava') y
w{j\ 'lavalava' “f
W Iy >>> double([1, 2, 2])
WUNIVERSITET | | ] i)
GENT 4 4 14 14 4 '
A ”






http://en.wikipedia.org/wiki/Duck_typing
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def classify(rock):
if rock in ['basalt', 'granite']:
type = 'igneous rock'
elif rock in ['sandstone', 'shale']:
type = 'sedimentary rock'
else:
type = 'metamorphic rock'

return type Lo

type = 'sandstone'
result = classify(stone)

globals

namespace stack objects
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def classify(rock):

if rock in ['basalt', 'granite']:
type = 'igneous rock'

elif rock in ['sandstone', 'shale']:
type = 'sedimentary rock'

else:

1 type = 'metamorphic rock'

'u: return type L
4
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def classify(rock):
if rock in ['basalt', 'granite']:
type = 'igneous rock'
elif rock in ['sandstone', 'shale']:
type = 'sedimentary rock'
else:

! type = 'metamorphic rock'

. &;, return type o

stone = 'sandstone'

result = classify(stone)
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elif rock in ['sandstone', 'shale']:
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each function call creates a new namespace fo

def add(a): . { { . b( d . F L\
L, its local variables, ana puts 1t on top of tie
return b namespace stack
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aau.a SN

def double(c):
d =2 * add(c)

return d

value = 10
result = double (value)
print (result)

globals

1
_ J H _

namespace stack objects
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def double(c):
d =2 * add(c)

return d

value = 10
result = double (value)
print (result)
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def double(c):
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Calling functions

each function call creates a new namespace fo
its local variables, and puts it on top of the™
namespace stack
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its local variables, and puts it on top of the
namespace stack

:
©
Sl|a
2 | Z
int
: ;\é(nt
value // function
. bl d =2 * add(c)..
=
double |
) | function
S
o add » b = a +
FD G J E &
namespace stack objects



http://pythontutor.com/visualize.html#code=def%20add%28a%29%3A%0A%20%20%20%20b%20%3D%20a%20%2B%201%0A%20%20%20%20return%20b%0A%0Adef%20double%28c%29%3A%0A%20%20%20%20d%20%3D%202%20*%20add%28c%29%0A%20%20%20%20return%20d%0A%0Avalue%20%3D%2010%0Aresult%20%3D%20double%28value%29%0Aprint%28result%29&cumulative=false&curInstr=0&heapPrimitives=false&mode=display&origin=opt-frontend.js&py=3&rawInputLstJSON=%5B%5D&textReferences=false

Calling functions

> each function call creates a new namespace font
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M:

Scope

scope: section of code in which a variable name is visible H
depends on namespace stack
only names in top stack frame (/ocal variables) and
bottom stack frame (global variables) are visible
\ F

def classify(rock):

if rock in ['basalt', 'granite']:
type = 'igneous rock'

elif rock in ['sandstone', 'shale']:
type = 'sedimentary rock'

else:
type = 'metamorphic rock'

return type

type =  'sandstone'

result = classify(stone)
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def add(a):
b=a+1

return b

def double(c):
d =2 * add(c)

return d

value = 10
result = double (value)
print (result)
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A

urn expressions

an expression can be passed as an argument
when calling a function, and a function can
directly return an expression as its result
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return expressions

an expression can be passed as an argument
when calling a function, and a function can
directly return an expression as its result
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return x + 1

def double (x) :
return 2 * add(x)
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an expression can be passed as an argument
when calling a function, and a function can
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Returning objects

return statement
evaluates expression and returns resulting object

afterwards the local scope of the function is
removed from the namespace stack

can occur everywhere in function body

can occur multiple times in function body

def sign (number) :
if number >

return h

elif number ==

return

else:

return

print (sign(2))
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Returning objects

return statement
evaluates expression and returns resulting object

afterwards the local scope of the function is
removed from the namespace stack

can occur everywhere in function body

can occur multiple times in function body

def sign (number) :
if number >

return h

elif number ==

return

else:

return

print(sign(-9))
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Returning objects

over-use can make functions hard to understand w

no hard and fast rules for what's good practice, but ...

small number of "early returns" at the very start
of the function to handle special cases

one return at the end to return the "general" result

def sign (number) :
if number >
return
elif number ==

return

else:

return h

print(sign(-9))
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every function returns something

def sign (number) :
if number > 0:
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Returning objects

every function returns something

if a function does not explicitly return

something else, it returns the value None



http://pythontutor.com/visualize.html#code=def%20sign%28number%29%3A%0A%20%20%20%20if%20number%20%3E%200%3A%0A%20%20%20%20%20%20%20%20return%201%0A%20%20%20%20elif%20number%20%3D%3D%200%3A%0A%20%20%20%20%20%20%20%20return%200%0A%23%20%20%20%20else%3A%0A%23%20%20%20%20%20%20%20%20return%20-1%0A%0Aprint%28sign%28-9%29%29&cumulative=false&curInstr=0&heapPrimitives=false&mode=display&origin=opt-frontend.js&py=3&rawInputLstJSON=%5B%5D&textReferences=false

Emirp Lo\

13,17, ST, '[8,.49,9/, 10 /410
149, 157, 167, 179, 199, 311, 337, 347,
359, 389, 701, 709, 733, /39, 743, 751,
/61, 769,907/, 937, 941, 953,967/, 971,
983, 991, 1009, 1021, 1031, 1033,
1061, 1069, 1091, 1097/, 1103, 1109,
asl, TI535,@8al, 1193, .4



https://dodona.be/en/exercises/1637507257/

Sanger sequencing

AT GCTTCGGCAAGACTCAAAAAAT A
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https://dodona.be/en/exercises/144497797/
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https://dodona.be/en/exercises/1858246142/

Sprigenroller

RDIAENG

Aoccdrnig to a rscheearch at an Elingsh uinervtisy,
it deosn't mttaer in waht oredr the Itteers in a
wrod are. The olny iprmoetnt tihng is taht the frist
and Isat Itteer is at the rghit pclae. The rset can be
a toatl mses and you can sitll raed it wouthit
porbelm. Tihs is bcuseae we do not raed ervey
lteter by it slef but the wrod as a wlohe. ceehiro.



https://dodona.be/en/exercises/427154115/

Homework (next lecture)

course book

> read chapter 7 (lists and tuples)

read problem description of demo exercises
» Chocolate game v

> Single-nucleotide polymorphism .

> Circadial permutator v

* | video tutorials
)

. ~Ton
> test-driven development a0l

t} _: > debugging source code iw\eé_.
'! J I
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https://dodona.be/en/exercises/790384696/
https://dodona.be/en/exercises/222376018/
https://dodona.be/en/exercises/647869370/
https://youtu.be/alQAwbGdo7k
https://youtu.be/alQAwbGdo7k
https://youtu.be/Bh_IZxNJdQk
https://youtu.be/Bh_IZxNJdQk
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«  mandatory exercises of series O5 (functions)
(deadline Tuesday, October 28, 2025, 22: 00)

i‘"

ISBN (demo) v ‘_vr_y_o\w
Word sums v

The last banana v
Rear-view mirvror

Inventory

Blinkenlights


https://dodona.be/en/courses/5090/series/58576/activities/620641000/
https://dodona.be/en/courses/5090/series/58576/activities/1252594784/
https://dodona.be/en/courses/5090/series/58576/activities/1871969591/
https://dodona.be/en/courses/5090/series/58576/activities/1894454524/
https://youtu.be/alQAwbGdo7k
https://youtu.be/alQAwbGdo7k
https://dodona.be/en/courses/5090/series/58576/activities/1782810096/
https://dodona.be/en/courses/5090/series/58576/activities/1482478081/

)NS or remarks
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is the limit

v "He who wonders, discovers
i - that this in itself is a wonder."

\um ERSITEIT

IGEN i — MC Escher
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