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Tuples

tuple: immutable sequence of objects

immutable version of a list (can't be modified after creation)

written using parentheses instead of square brackets
() represents an empty tuple

tuple with a single element - extra comma: (55,)

>>> gases = ('He', 'Ne', 'Ar', 'Kr')
>>> print (gases)

Sl ('He', 'Ne', 'Ar', 'Kr')

*ﬂ >>> print(gases[0], gases[-1]))
! He Kr

b‘ >>> print(gases[3:2])

IIIIIII ()

lGENi ('Ar',)
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Tuple unpacking

tuple: immutable sequence of objects

usually not strictly necessary to put parentheses around tuples

multi-object assignment per element (tuple unpacking)

# names on the left must match # objects on the right

>>> gases = 'He', 'Ne', 'Ar'
>>> print (gases)

('He', 'Ne', 'Ar')

>>> (gasl, gas2, gas3) = gases
>>> print(gasl, gas2)

He Ne

>>> gasl, gas2, gas3 = gases
>>> gasl, gas2 = gases

ValueError: too many values to unpack




Tuple unpacking

tuple: immutable sequence of objects

applications of tuple unpacking
multi-object assignment
switch object assignments

functions that seem to return multiple object

i >>> gasl, gas2 = 'He', 'Ne'

*ﬁ >>> gasl, gas2 = gas2, gasl

‘ L >>> def multiple(n): return n**2, n**3
w? g

IIIIIII
a\UN'IVERSITEIT

|IGEN

>>> x2, %3 = multiple(10)
>>> print(x2, x3)
100 1000




Tuple unpacking

w; tuple: immutable sequence of objects

applications of tuple unpacking
multi-object assignment
switch object assignments
functions that seem to return multiple object

multi-object assignment in for loops unpack tuples on the fly

y a —
. " elements = [
C

y v ~ ['H', 'hydrogen', 1,
, ‘.’ ‘ (¢0] .
"'_.,»'-‘\ g ['He', 'helium', 1,

, ;_ ['Li', 'lithium', 1,
'\ ['Be', 'beryllium', ]

' ]

g

]
i i for symbol, name, mass in elements:
W, UNIVERSITEIT _ .
IGE’NT print (f' {name} ({symbol}): {mass :.3f}")

) .
- —
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https://dodona.be/en/exercises/700506801/
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String aliases

namespace references objects
string 140227888393184
‘a ={plutoniumplutonm |
string 140227888393048
‘b ={plutoniumplutonm ’
>>> a = 'plutonium' *
>>> b = 'plutonium' *
>>> a ==
True
>>> a 1s b
False
>>> id(a), id(b)
(140227888393184, 140227888393048) ﬂ7




String aliases

namespace references objects
string 140227888393184
‘ a ){ plutoniumpluton.. |
E g
y >>> a = 'plutonium' *
>>> b = a
} >>> a == “a and b refer to 2
) Lrus the same object: g
>>> a is b : g
w?» - they are aliases.” ﬂl
u
!umu _ f
%UN‘IVERSITEIT e mellaly el in
IGEN (140227888393184, 140227888393184) '

N
o gt



String aliases

namespace references objects »
string 140227888393184
‘ a ){ plutonium
b
; J
o >>> a = 'plutonium'
>>> b = 'plutonium'
*L g 2 “Python can apply an |
g e optimisation because s
'&}‘Q’ g > °° strings are immutable.” v
: True
C J I _ _ ﬂ
\UN‘IVERSITEIT >>> id(a), 1d(b) %)
IGEN (140227888393184, 140227888393184) ’
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List aliases

namespace references objects
list 140227887711800
‘ a ={ ’ |
list 140227888243272
L B |
>>> a = [1,
>>> b = [1,
>>> a is b “Python never applies the
False optimisation because lists
>>> b[0] = are mutable .’

>>> print(a)

[ll 2/

3]




eSs

namespace references objects
140227887711800
E 3 |
(¥
Ay »
| |
>>> a = [1, 2, 3]
>>> b = a
S “a and b refer to
| True the same object:

>>> b[0] = 5
>>> print(a)
[5, 2, 3]

e = / 4
TS

bmtf‘l’r@ix ERSITEIT

they are aliases.”

lGEN i
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Cloning lists

namespace references objects
list 140227887711800
‘ a j ’ ’ |
list 140227888243272
‘ b =| / ’ |

>>> a = [1, 2,
>>> b = a[:]
>>> a is b
False

>>> b[0] =
>>> print(a)
[1, 2, 3]

]

“Slicing each time
creates a new list
for the subsequence.”
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Namespace

':'i Alias vs copy vs deepcopy

references

objects

* L ®

int int

2 | 2]

>>> a = [1,

>>> b = a
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Alias vs copy vs deepcopy

namespace references objects

is
int | int\ int\ ‘

-
A

'u

W%

4|||||||
CUNERsITEIT | >>> @ = [ 2, 3]

IGENT >>> b = a[:] »
7
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| Alias vs copy vs deepcopy

namespace references objects

é list

E —1 o e | o
int v int\ int\
1 2 3
int int int
1 2 3
1ist& / /

‘b e ° °

>> a = [1, 2, 3]

>>> b = deepcopy (a)
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Alias vs copy vs deepcopy

namespace references objects
list
E ’
list\'
E ’
¢ int
2

>>>a = [1, [,

>>> b = a

11
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Alias vs copy vs deepcopy

--ﬁh‘_’“ namespace references objects
B .
list
‘a ® *
int listx
1] [ e
1 int
\ 2
list
i b ® °
‘!“
e
e
4|||||||
CUNiersiTelT | >>> @ = [, [2, 31
IGENT >>> b = a[:]
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Alias vs copy vs deepcopy

objects

list

°
X

namespace references
a
b
>>>a = [1, [2, 2]]
>>> b = deepcopy (a)

list
] Le V
int yint
2] [2]
list
bl B ¢
list
: | !
¢ int v int
2] [

\.

1
{4

g
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def double (seq):
for index, value in enumerate (seq):

seq[index] = 27 * wvalue

| double.py

things = [2, 5, 'spam',6 9.5]
double (things)
print (things) L.

L’J‘

globals

gm’m ERSITEIT

GENT L J q
“ namespace stack objects




1 RN

rguments

T
m#!.'.h‘ 0

§ def double (seq) :
‘ é for index, value in enumerate (seq):
"8 seq[index] = 2 * wvalue
!
A .
7

function

y

for index, va..

globals

gm’m ERSITEIT double

GENT L J q
“ namespace stack objects




list

4 [2, 5, 'spam'

things 1
function

», -l -
= R
T

4 UNIVERSITEIT

y double E % for index, va.. |

GENT,
S

globals

|
_ J ! \§

namespace stack objects




Lists as arguments

|
>
B
9
o)
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©

double (things)

l ) TU; seq

%_#» S

§ * —_—

; ¥" list

b ) %[, , 'spam' ..
1’ things

Q JII @ function

&UNI\}ERSITEIT S | | double ={ for index, va..
o -_ ;
GENT o | J i

“" namespace stack objects




Lists as arguments

double.py k.

for index, value in enumerate (seq):

seq[index] = * value

%, UNIVERSITEIT

IGEl\Wf

locals

seq

things

globals

double

%k[ , , 'spam ..

function

namespace stack

=‘for index, va..

objects




print (things)

A
= R
T

4 UNIVERSITEIT
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globals

things

double

4 [4, 10, 'spam ..

B
»

namespace stack

g

list

function

for index, va.. |

objects
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https://dodona.be/en/exercises/863170715/
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Nested lists

nested list: list that appears as an element in another list "‘%

bracket operators evaluate from left to right

>>> gases = [['He', 2], ['Ne', 10], ['Ar', 1]
>>> gas = gases[”]

* >>> gas
) ['Ar', 18]
“}; >>> gas[(]
‘ i '‘Ar'

WUNIVERSITEIT | >>> gases[2][0]

IGENT ' Ar
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- Matrices

bracket operators evaluate from left to right

often used to represent matrices

2
C®

>>> matrix = [[1, 2, 21, [4, 5, 61, [7, &,
>>> row = matrix[1]

>>> print (row)

[4, 5, 6]

>>> print(row[2])

6

>>> print (matrix[1][2])

6

1
nested list: list that appears as an element in another list *

"l"'
B W 3




watch out: lists are mutable

matrixl

row

>>> row = [0] * 2
>>> matrixl = []
] >>> for _ in range(4):

matrixl.append (row)
>>> matrixl
(o, o, o1, (o, o, o1, [o, o,
>>> matrix1[0][0] = 1
>>> matrixl
(f1, o, 01,

0],

bwf‘l’r@ix ERSITEIT

[+, o, o1, [1, O,

[0,

01, I[1,

0, 0]1]

0, 0]1]

lGEN i
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list

matrix2

>>> matrix2 = []

>>> for _ in range(4):
row = [U] * 2
matrix2.append (row)
>>> matrix2 .
(o, o, oj, o, o, oj, [o, o, 07, [OlnB, 0]1]

matrix2[0][0] =
>>> maErlxg [[O] * % for _ in range(?)]

111, mteo¥2 104108 =oi, , 10, 0, 01]




Circular lists
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>>> names = ['spam', 'eggs', 'bacon', 'shrubbery', 'ni']
>>> names|[6]

Traceback (most recent call last):

IndexError: list index out of range

>>> names[6 $ len(names) ]

'eggs'

>>> names[-12 % len(names)]

'bacon'




Strings and lists

built-in function 1ist ()

takes a sequence as its argument

creates a list from its elements and returns it

built-in function str ()

converts an object (argument) into a string (return value)

.‘ >>> list('nitrogen')
J ['n', '1', 't', 'r', ‘o', 'g', 'e', 'n']

*. A >>> str(5)

',...\)' 5!
!?*Q >>> str (None) i
{/—\ '"None' ((
i-k,?WT\/ERSITEIT >>> str(list('nitrogen')) 11
ﬂI ity ety ety ST e Gy Ty e i

, 4
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Strings and lists

string method split ()

string = list of strings (delimiter-based splitting)

by default, sequence of whitespace delimits fields
string method join ()

list of strings = string (joined together with delimiter)

>>> song = 'The rain in Spain...'
>>> song.split()
['The', 'rain', 'in', 'Spain...']

>>> song.split('ai')

['The r', 'nm in Sp', 'n...']

>>> ' '.join(['The', 'rain', 'in',
'The rain in Spain...'

>>> 'ai'.join(['The r', 'n in Sp',

'The rain in Spain...'

'Spain...

'n..

-'1)

'1)




Minesweeper
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https://dodona.be/en/exercises/1825323228/

Homework (next lecture)

course book
> read chapter 8 (modules)

read problem description of classroom exercises
> Pub game

> Location filter

> Lunar phases

N

.'

%
b

‘ J I

W UNIVI
GENT



https://dodona.be/en/exercises/2018023913/
https://dodona.be/en/exercises/1681227334/
https://dodona.be/en/exercises/406447824/

Homework (hands-on sessions)

Python help
> read through list methods: help(list)

hands-on session next week

> Monday: finish mandatory exercises (series O5)

l o
]
‘ J I

W UNIVI
GENT
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the limit ...




	Dia 1: Python Programming
	Dia 2
	Dia 3: Tuples
	Dia 4: Tuples
	Dia 5: Tuple unpacking
	Dia 6: Tuple unpacking
	Dia 7: Tuple unpacking
	Dia 8: Manhattan
	Dia 9: Aliases
	Dia 10: String aliases
	Dia 11: String aliases
	Dia 12: String aliases
	Dia 13: List aliases
	Dia 14: List aliases
	Dia 15: Cloning lists 
	Dia 16: Alias vs copy vs deepcopy
	Dia 17: Alias vs copy vs deepcopy
	Dia 18: Alias vs copy vs deepcopy
	Dia 19: Alias vs copy vs deepcopy
	Dia 20: Alias vs copy vs deepcopy
	Dia 21: Alias vs copy vs deepcopy
	Dia 22: Lists as arguments
	Dia 23: Lists as arguments
	Dia 24: Lists as arguments
	Dia 25: Lists as arguments
	Dia 26: Lists as arguments
	Dia 27: Lists as arguments
	Dia 28: Hermit crabs
	Dia 29: Nested lists
	Dia 30: Nested lists
	Dia 31: Matrices
	Dia 32: Matrices
	Dia 33: Matrices
	Dia 34: Circular lists
	Dia 35: Circular lists
	Dia 36: Strings and lists
	Dia 37: Strings and lists
	Dia 38: Minesweeper
	Dia 39: Homework (next lecture)
	Dia 40: Homework (hands-on sessions)
	Dia 41: Remarks or questions?
	Dia 42: The sky is the limit …

