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Compound data types
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W Compound data types

biF compound data type

comprises smaller parts
can be treated as a single thing
parts can be accessed individually ‘

a string is a sequence of smaller parts: characters |

; a character is not a distinct data type, but a string of length 1

>>> element = 'helium'

| >>> element.upper ()
'}» \ "HELIUM'

N4 >>> letter = element[1]
'u € >>> print (letter)
e .
‘sﬁ >>> type (letter)
% UNIVERSITEIT <class 'str'>

GENT
h 2




Indexing

index: expression in square brackets (bracket operator)

specifies an element of an ordered collection (sequence)

e.g. a sequence of characters
computer scientists always start counting from 0, not from 1

can be any integer expression

>>> element = 'helium'
* >>> element[!]
L 'e' S,
W? L) >>> element[(] ¥
g i (;
‘! J I zﬁi
%UN‘IVERSITEIT >>> element[2 + 3] %)
GENT 'm' .
H e’




Length

i built-in function 1en ()

a string argument can be passed to this function

the number of characters in the string is returned as a result

>>> element = 'helium'
’ >>> len (element)
6
>>> length = len(element)
"jJ >>> last = element[length] # ERROR !
;'* IndexError: string index out of range
" >>> element[length - 1]
*}"&‘ Ton !
— o
‘\& >>> element[-1]
4 UNIVERSITEIT b
GENT m
A 2
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Traverse characters

common pattern: process a string one character at a time

traversal
start at the beginning of a string
select each character in turn
do something to it
continue until the end

4
b 40 3
0N =) element = 'helium'
©
A 9 index =
®
=

),'
T while index < len (element) :

b |
“’f letter = element[index] g‘v

C i
\5UN‘|VERS|TE|T

IGENT

print (letter)

index += (g




Traverse characters

common pattern: process a string one character at a time

traversal
start at the beginning of a string
select each character in turn
do something to it
continue until the end

" 0 1 2 3 4 5

>
x5

:
4
.
:

1
)
N
y

P ol
ﬁIIH‘IF | element = 'helium' é\'
UN'IVERSIT g for pos in range (len(element)): - i
5 £ print (pos, element[pos]) Z \

IGENT
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Traverse characters

common pattern: process a string one character at a time

traversal
start at the beginning of a string
select each character in turn
do something to it
continue until the end

o 0 1 2 3 4 5

o

i

x4

‘IIIIIII 3| element = 'helium' é\'
UN'IVERSIT g for letter in element: - Ay

5 = print (letter) U

IGENT




Traverse characters

common pattern: process a string one character at a time

traversal
start at the beginning of a string
select each character in turn
do something to it
continue until the end

; .

'

WL

.‘ 5 )_.,':

'\'
he -

‘ "mf: ; element = 'helium' “‘ ?
UN‘IVERSIT 7| for pos, letter in enumerate (element): gy -

" j print (pos, letter) ’\E

IGENT




Traverse characters

common pattern: process a string one character at a time

traversal
start at the beginning of a string
select each character in turn |
do something to it
continue until the end

>>> prefix, suffix = 'lo', 'er'
>>> letters = 'nsvw'
Ll >>> for infix in letters:
*_ \ print (prefix + infix + suffix)
. ).
!'}"&\ loner
—_
9 T loser
=
W UNIVERSITEIT | LOVeT
GENI lower




Letter soup
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Characters

string: immutable sequence of characters
binary representation

each character is a code from a specific character set

character set: maps a restricted set of characters to
(binary) numbers

characters: letters, digits, punctuation marks, ...

character set standards
ASCII (American Standard Code for Information Interchange)
ANSI (American National Standards Institute)
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W ASCII standard

standard coding scheme to represent characters
in binary format within a computer system

% Characters

makes use of bytes

; byte: sequence of 8 binary digits (bits) 5
"’ . y ASCII table maps bytes (ASCII codes) to characters
l b 48
vl

N

NG

).

b ) 57 26 25 2% 23 22 51 50

||||||| b,
"UNIVERSITEIT
s"GEN’

H’T;

128 64 32 16 8 4 2 1




Characters

ASCII standard

standard coding scheme to represent characters
in binary format within a computer system
makes use of bytes

byte: sequence of 8 binary digits (bits)

ASCII table maps bytes (ASCII codes) to characters

A \ ;'
b 27 26 25 24 23 22 21 20

Cumu: 0O/1/0|0|0]|]0]|O0]1 > A
& UNIVERSITEIT

IGENT

128 64 32 16 8 4 2 1




Characters

built-in function oxd ()

character - ASCII code (integer)

built-in function chzr ()

ASCII code (integer) - character

>>> ord('A')
2’ 24 2° 2* 23 2° 2! 2°

" y0]1,0[0]0[0 |01

SQUN'I\}ERSITEIT

GENT 'AI28 64 32 16 8 4 2 1
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| >>> bin (65)
'0b1000001"
>>> oct (65)
'00101"

>>> hex (65)
'0x41'

128 64 32 16 8 4 2 1

>>> ord('A'")
65

>>> chr (65)
TAT
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Characters

18 000 L 033 ' |o66 B | 099 - [132 & | 165 & | 198 &
: 001  Start Of Header (SOH) 034 " 1067 c 100 d 133 & | 166 = | 199 &
002  Start Of Text (STH) 035 # 068 ] 101 e 134 3 167 @ 200 L
003  End Of Text(ETH) 036 5 069 E 102 1 135 C 168 i 201 P
004  End Of Transmiszion(EQT) || 037 % 070 F 103 o 136 & 169 i 202 i
005  Encuiry 038 & 071 e 104 b 137 é 170 - 203 T
006  acknowledde (SCH) 039 072 H 105 [ 138 & 171 1w || 204 Is
007 Eel 040 [ 073 [ 106 ] 139 i 172 135 205 =
008  Backspace (BS) 041 ] 074 J 107 k 140 i 173 i 206 i
009  Horizontal Tak 042 * 075 K 108 I 141 i 174 « 207 u
010  Line Feed (LF) 043 + 076 L 109 m 142 &, 175 » 208 8
011  erical Tab 044 . 077 b 110 n 143 & 176 i 209 £
012  Form Fecd (FF) 045 - 078 I 111 o 144 E 177 = 210 E
013  cCarrisge Return (CR) 046 i
014 Shitt out 047 control characters (not printable):
015  Shittin 048
RIER oo s Tl G used for screen lay-out and data transfer
017  DC1 (on) 050 " oe 116 : 149 182 5 | 2945 ;
018 o[oc2 = 051 3 084 T 117 L 150 0 183 b, 216 i
019 DC30HOFF) 052 4 085 u 118 W 151 0 184 =] 217 4
» 020 oDc4 053 5 086 b 119 e 152 i 185 9 218 r
% 021  Negative Acknowledge mas | 1054 ] 087 w 120 % 153 & 186 I 219 [ |
022  Synchronous ldis 055 7 088 ¥ 121 Y 154 [ 187 1 220 -
' : 023  End of Transmis=ion Block | 056 g 089 Y 122 z 155 # 188 4 221 '
. 024 Cancel 057 | 090 7 123 i 156 £ 189 i 222 i
N 025  End Of Medium 058 : 091 [ 124 | 157 i 190 ¥ 223 u
_ 026  Substitude 059 ; 092 ! 125 i 158 u 191 1 224 0
< LT 027  Escape (ESC) 060 =« 1093 1 1126 ~ 159 f 192 L 1225 @
o TS WY 028  File Seperstor 061 = 094 ~ 127 (DEL) & || 160 & 193 1 226 &
" UNIVERSITEIT 958 Group Saperator R R - B T T S T
GENT 030 Record Seperator 063 ¢ | 096 129 u |62 & 195 F | 228
031  Unit Seperstor 064 @ || 097 & 130 é 163 0 196 - 229 o]
032 sSPACE(SP 065 &, 098 b 131 & 164 i 197 + 230 H
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Characters

000  nL 033 ! 066 & | 099 132 =& 165 || 198 & | 231 b
001  Start Of Header (SOH) 034 g 067 o 100 ol 133 & 166 2 199 & 232 E
002  Start Of Text (STH) 035 # 068 o 101 e 134 2 167 € 200 L 233 i
003 End Of Text(ETX) 036 $ 059 E 102 f 135 q 168 i 201 ol 234 1]
004  End Of Transmiszion(EQT) || Q037 % 070 F 103 g 136 & 169 i 202 EE 235 L
005  Enguiry 038 & || 071 z | 104 h 137 & 1770 - [ 203 ++ | 236 4
006  acknowledge (8CK) 039 072 H 105 [ 138 & 171 o 204 k|| 23F o
007  Eel 040 ( 073 | 106 j 139 i 172 w [|[206 = | 238 ~
008  Backspace(BS) 041 ) 074 J 107 k 140 P 173 i 206 & || 239
009  Horizontal Tab 042 s 075 « || 108 | 141 i 174 =« || 207 = | 240 L
010 ine Feed (1 F) 043 + || O76 L 109 m [ 142 A (175 = [ 208 & | 241 i
r 044 . 077 o [ 110 n 143 & | 176 S l209 o | 242 _
printable characters 045 IEE N A s AR S g0 E T 243
N\\n#\ 079 o | 112 145 = | 178 @ | 211 E (244 1
014 Shitt ot 04 fl o080 P M3 g 146 £ | 179 | 212 B | 245 3
015  =hiftin 048 o || 081 a [ 114 4 147 & 180 213 I 246 -
016  Dstaline Ezcape (DLE) 049 1 082 R 115 5 148 i 181 & 214 i 247
017 DC1 (Ko 050 =2 | 083 = | 116 t 149 & 182 & | 215 i 248
018 ooz 051 3 (084 T M7 . 150 o 183 4 | 216 i 249
019  DC3(HOFF) 052 4 | 085 U || 118 v 151 i 184 @ | 217 250 :
020 oDc4 053 s [086 v [ 119 w | 152 ¢ 185 4 218 r | 251 ;
021  degative Acknowledge e || 054 & | 087  w || 120 = 153 & | 186 I 219 || | 252 :
022  Synchronous dis 055 7 088 H 121 y 154 [ 187 T 220 - 253 2
' 023  End Of Transmiz=ion Block || Q056 g 089 Y 122 z 155 i 188 4 221 i 254 "
M 024  Cancel 057 3 | 090 z | 123 { 156 ¢ 189 ¢ | 222 i 255
W4 025  End Of Medium 058 : 091 [ 124 | 157 @ (190 ¢ (223 =
— 026  cubstiude 059 ; 092 | 125 ; 158 = 191 | 224 O
s I 027  Escape (ESC) 060 - 093 | | 126 -~ 1158 ; 192 L 225 g
T 028  File Seperstor 061 = 094 2 127 (DEL) 160 & 193 1 226 &
JUNIVERSITEIT 65§ &rap Seperator 7 R T S T S T R I N T'Y S N7 S
GENT 030 Record Seperator 063 ¢ || 096 129 o [162 & || 195 | | 228 &
031  Unit Seperator 064 ) 097 & 130 £ 163 0 196 - 229 &
032 SPACESR 065 & |[098 b 131 3 164 =« 197 + [ 230 o
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w built-in function oxrd ()

Alphabet generation

character - ASCII code (integer)

built-in function chr ()

ASCII code (integer) - character

\
4

>>> code =
- >>> while code <
i print(chr(ord('a') + code))

g { . . code +=
b 5
B -
Uiy N
‘ IS

\,‘UN'IVERSITEIT

lGENT




- Alphabet generation

built-in function oxd ()

character - ASCII code (integer)

built-in function chr ()

ASCII code (integer) - character

5 | >>> for code in range(26):
- - print (chr(ord('a') + code))
'
e -
(N a

)~ b b
u}‘t, y

d

‘ JII
‘%UI\ﬂVERSlTHT

GENT z
A 2




Caesar rotation
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String slicing

slice: extracts subsequence from a string

operator [m:n] creates a new string containing
the characters from m up to (but not including) n

>>> element = 'helium'
* >>> element[0: 2]
> 'hel'
N >>> element[!l:5]
w}*‘u: 'eliu'
‘ T
>>> element[-2:6]
\,UN‘IVERSITEIT _
GENT "ium'
A .
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>>> element = 'helium'
>>> element[(: 2]

'hel'

>>> element[!:5]
'eliu'

>>> element[-2:0]

"ium'
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String slicin
E;'r g g

- slice: extracts subsequence from a string

operator [m:n] creates a new string containing
the characters from m up to (but not including) n
starts at beginning of string if first index is omitted ‘

goes up to end of string if second index is omitted ’

>>> element = 'helium'
>>> element]|: ]

| 'hel'
}-“* >>> element[-3:]
b 'ium'
Wy _ .
‘/_\ >>> element2 = element]|:]
I

& Sowy >>> element2
W UNIVERSITEIT

GENT 'helium'
hf 7




String slicing

slice: extracts subsequence from a string

operator [m:n:o] creates a new string containing the
characters from m up to (but not including) n, jumping
with steps of size o

" >>> 'nonflagellated'[4:14:3]
'lead’
* >>> 'deoxyribonucleoprotein'[9::4]
> 'neon'
N >>> 'imprisoning'[::3]
:}&"-‘ 'iron'
[T
>>> 'teoriodont'[::4]
\,UN‘IVERSITEIT _
GENT 'tin'
A .




String slicing

slice: extracts subsequence from a string

operator [m:n:o] creates a new string containing the
characters from m up to (but not including) n, jumping
with steps of size o

negative step size extracts subsequence from right to left

s >>> 'Franco-german'[11:2:-2]
» 'argon'

* >>> 'scandalmonger'[-3:3:-2]
0 'gold'

' >>> 'muinotulp'[::-1]

g

{ﬁ 'plutonium'

& \rera >>> 'Portervillios'[:1:-2]

%, UNIVERSITEIT ]

IGEN;T 'silver'’

( |
)‘h (

-

.



Strings comparison

comparison of strings is based on ASCII table

strings are compared one character at a time (left to right)

strings with extra suffix are greater than strings without suffix

| >>> 'a' == 'a'

: True

y >>> 'a' < 'b'

Vo a True

| f% >>> 'cesium' >= 'cerium'

*¥ True

!} \ >>> '1' <= '9"’
Illllf grae

RUMVHBHHT >>> 'appleberry' > 'apple'
GENT True

A 7
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¥
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S Tl

W UNIVERSITEIT

J

GENT
A

- Strings comparison

comparison of strings is based on ASCII table

strings are compared one character at a time (left to right)

strings with extra suffix are greater than strings without suffix

>>> 'a' < 'Z'

False

>>> 9 < 10

True

>>> '9' < '10"

False

>>> 'gold' < 'Silver'

False

>>> 'gold'.lower () < 'Silver'.lower ()
True

,('
;‘h (

-

.



- Strings comparison

$ python3 case_sensitive.py
Enter the name of a fruit: apple

The word apple comes before banana.
$ python3 case sensitive.py

Enter the name of a fruit: pear
The word pear comes after banana.

$ python3 case sensitive.py

' Enter the name of a fruit: Zebra

The word Zebra comes before banana.

7

i
- ' >
P .‘,. . gl fruit = input('Enter the name of a fruit: ')

N >
*\)ﬁ} % if fruit < 'banana'

N : print ('The word ' + fruit + ' comes before banana.')
w § elif fruit > 'banana'
4I|mu|¢ print ('The word ' + fruit + ' comes after banana.')
"\,UN"IVERSITEIT LA

GENT print ('You definitely originate from the apes!')
Ililii 4
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% UNIVERSITEIT

IGE‘NT
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©
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$ python3 case insensitive.py
Enter the name of a fruit: apple
The word apple comes before banana.
$ python3 case insensitive.py
Enter the name of a fruit: pear
The word pear comes after banana.

$ python3 case insensitive.py
Enter the name of a fruit: Zebra

The word Zebra comes after banana.

fruit = input ('Enter the name of a fruit: ')

if fruit.lower () < 'banana':

print ('The word ' + fruit + ' comes before banana.')
elif fruit.lower () > 'banana':

print('The word ' + fruit + ' comes after banana.')
else:

print ('You definitely originate from the apes!')
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Testing for membership

operator 1in

tests if one string is a substring of another

note that a string is a substring of itself

| >>> 'p' in 'apple'
" , True
¥ >>> 'i' in 'apple'
' False
54 >>> 'ap' in 'apple'
S True
;*‘ >>> 'pa' in 'apple'
| False
ﬁ“q, >>> 'a' in 'a’
‘ IS True
&UMVH&HHT >>> 'apple' in 'apple'
GENT True
A ,




Testing for membership

$ python3 remove vowels.py

Enter a word: abracadabra

brcdbr

$ python3 remove vowels.py

Enter a word: PYTHON WITHOUT VOWELS
PYTHN WTHT VWLS

Py

b
' he
g
N
S Tl
¢

4, UNIVERSITEIT

A
9]
2
o)
>|
)
>
o
1S
9]
S

word = input('Enter a word: ')
vowels = 'aeiou'

word without vowels = ''

for letter in word:

if letter.lower () not in vowels:
word without vowels += letter

print (word without vowels)

I GENT

4
L
B W 3

e





https://dodona.be/en/exercises/1980381934/

%‘% Mutability

strings are immutable

strings stored in memory can not be modified
(no in place assignment)

4
i >>> name = 'darwin'
‘;'f‘“; >>> name[0] = 'D'
oy Traceback (most recent call last):
"‘* File "<stdin>", line 1, in <module>
w}&‘ TypeError: 'str' object does not support item assignment
& T >>> name = name[(] .upper() + name[l:]
W UNIERSITEIT | >>> name
I GENT 'Darwin'’
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Methods

method: function tied to a particular object

almost every object in Python has methods

calling method meth on object obj
obj.meth () (dot notation)

extra information can be passed to a method

arguments enclosed between round brackets

| >>> element = 'chlorine'
"Y“ ) >>> element.upper ()

N 'CHLORINE'
!} ,\_i >>> element.capitalize ()
3 ﬁ 'Chlorine'’

"{MERSITEIT >>> element.replace('c', 'C')

3

I GENT '"Chlorine'




name
capitalize
lower

upper
strip

1‘

lstri
& P

. rstrip

count
" find

N
e
.

\-

Y
‘ k replace

string methods return new strings

remember that strings are immutable

functionality

capitalize first letter of string
convert all letters to lowercase
convert all letters to uppercase

remove leading and traiiling whitespace
(blanks, tabs, newlines, ...)

remove whitespace at left of string
remove whitespace at right of string

count how many times one string appears in
another

teturn the index of the first occurrence of one
string in another, or -1 is was not found

replace occurrences of one string with another

example
'darwin'.capitalize ()
'dEUS' .lower ()

'dEUS' .upper ()

''ab '.strip()

''a b '.1lstrip()
''a b '.rstrip()

'abracadabra'.count('ra')

'abracadabra' .find('ra')
'abracadabra' .find ('xyz')

l_l)

'abracadabra’' .replace('ra’',

result
'Darwin'’
'deus'’
'DEUS'
'a b’

labV
labV

'ab-cadab-'

-

\.

~

’ y
I N




String methods

W methods can be called both on constants and variables

string methods return new strings

remember that strings are immutable

e >>> element = 'helium'
;J >>> element.upper ()
(i ' HELIUM'
' | ,;{ >>> element.replace('el', 'afn')
‘@ '"hafnium'
L'*:W'IVERSITEIT >>> print('element after method call: ', element)

IGENT element after method call: helium




Chaining method calls

methods can be called both on constants and variables

string methods return new strings
remember that strings are immutable

methods calls can be chained together |
method call returns object - call a method on this object

evaluation from left to right

>>> element = 'chlorine'

>>> '**x! 4+ element.upper().center (10) + '**x*!
| '*%% CHLORINE *%*%*!

'“ >>> element.replace('l', 'r') .replace('r', 'm')

Cd
b Q2 i y
3 ﬁ 'chmomine'

A

*- [

*~

.
¥ . )
)
- J

5

\.

|
! (’

g

"':WIVERSITEIT >>> element.replace('r', 'm').replace('l', 'r'")

l

GENT 'chromine'
. i 7




String methods

what can we do with a string?

>>> element = 'bromine'
>>> dir (element)

[' _add ', ' _class_ ', ' contains__', ' delattr ', ' doc_ ', ' eq

\ ' ge ', ' getattribute ', ' getitem ', ' getnewargs_ ', ' gt ',

' ' init ', ' _iter ', ' _le ', ' _len_ ', ' 1t ', ' mod_ ', ' mul _
' new_ ', ' reduce ', ' reduce ex ', ' repr ', ' rmod ', ' rmul

J . ' sizeof ', ' str ', ' subclasshook ', 'capitalize', 'center', 'count',
'endswith', 'expandtabs', 'find', 'format',6 'format map', 'index',6 'isalnum',
'isdecimal’', 'isdigit', 'isidentifier', 'islower', 'isnumeric', 'isprintable',
'istitle', 'isupper', 'join', 'ljust', 'lower',6 'lstrip', 'maketrans', 'partition',
'replace', 'rfind', 'rindex', 'rjust', 'rpartition', 'rsplit',6 'rstrip',

>>> help(str)

Help on class str in module _ builtin
class str (basestring)

str (object) -> string

C |||||||

I
I

\UN‘IVERSITEIT | Return a nice string representation of the object.
I

GENT

'splitlines’', 'startswith', 'strip', 'swapcase', 'title', 'translate', 'upper',

If the argument is a string, the return value is the same object.

v
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£y

!

~ String methods

ki what can we do with a string?

how does the £ind method work on strings?

arguments between square brackets are optional

>>> help (str.find)

Help on method descriptor:

find(...)
, S.find(sub [,start [,end]]) -> int
N Return the lowest index in S where substring sub is found, )
'&:\ L such that sub is contained within s[start:end]. Optional J
Nf' < arguments start and end are interpreted as in slice notation.
4 J I
UN|VERS|TE|T Return -1 on failure.

GENT (END)
h 2




it

W String formatting

biF format string method

concise and powerful way to format strings

'template' . format (value, value, ..) J

>>> 'The chemical element {}.' .format('borine')

'The chemical element borine.'

>>> element, symbol, atom number = 'borine', 'B',
,'J >>> 'Element {} ({}) has atomic number {}.' .format (
&f) ... element, symbol, atom number)
';N» 'Element borine (B) has atomic number 5.°'
‘i_:ﬁl >>> nl =
‘m >>> n2 =

>>> '2**10={} and {} * {} = {}' .format(2**10,nl,n2,nl*n2)

W UNIVERSITEIT
IGENT '2%*10=1024 and 4 * 5 = 20.000000"




L =
print ("i\ti**2\ti**3\ti**5\ti**10\ti**20"')
while i1 <= :
print(i, '\t', i**2, '"\t', i**3, '\t', |
i**5,  '"\t', i**10, '\t', i**20)
i +=
) 4
i ix*2 i**3 i**5 i**10  i**20
h 1 1 1 1 1 1
o 2 4 8 32 1024 1048576
*-) 3 9 27 243 59049 3486784401
N 4 16 64 1024 1048576 1099511627776
"' . 5 25 125 3125 9765625 95367431640625
*3?:35 6 36 216 7776 60466176 3656158440062976
i 7 49 343 16807 282475249 79792266297612001
e Ty 8 64 512 32768 1073741824 1152921504606846976
%, UNIVERSITEIT
P GENT 9 81 729 59049 3486784401 12157665459056928801
X 10 100 1000 100000 10000000000 100000000000000000000
' 7




format2.py

oo

e
% i

% UNIVERSITEIT
GENT

String formatting

9. =

print('{:<4s}{:<5s}{:<6s}{:<8s}{:<13s}{:<15s}' .format (

i', Tix*k2'  'i*xk3'  Tikk5'  'i*x*k]Q', 'i**20'))
while i <=
print('{:<4d}{:<5d}{:<6d}{:<8d}{:<13d}{:<15d}"' .format (
i, ix* 1% * ik*5 ik i**x20))
i +=
i i**2 ji**3 j*x*5 i**10 i**20
1 1 1 1 1 1
2 4 8 32 1024 1048576
3 9 27 243 59049 3486784401
4 16 64 1024 1048576 1099511627776
5 25 125 3125 9765625 95367431640625
6 36 216 7776 60466176 3656158440062976
7 49 343 16807 282475249 79792266297612001
8 64 512 32768 1073741824 1152921504606846976
9 81 729 59049 3486784401 12157665459056928801
10 100 1000 100000 10000000000 100000000000O0O0CO0OOO0OOQOO



https://docs.python.org/3/library/string.html#formatstrings

Homework (next lecture)

course book

> read chapter & (functions)

read problem description of demo exercises (series 5)
> Emirp .

Mobile synonyms .

>
> Sprigenroller .
>

" Sanger sequencing
}i
-»?*

! JII

% UN|V|
GENT



https://dodona.be/en/exercises/1637507257/
https://dodona.be/en/exercises/1858246142/
https://dodona.be/en/exercises/427154115/
https://dodona.be/en/exercises/144497797/

Homework (hands-on sessions) el

* solve mandatory exercises of series 04 (strings)
(deadline Tuesday, October 21, 2025, 22: 00)

ISBN (demo) ’ T
Journal to Stella .
A needle in a haystack .
Easy does it
The letters of Utrecht
* ) Wepe speapeak p
*};
! JII

% UN|V|
GENT



https://dodona.be/en/courses/5090/series/58575/activities/174432505/
https://dodona.be/en/courses/5090/series/58575/activities/1995305335/
https://dodona.be/en/courses/5090/series/58575/activities/2066754027/
https://dodona.be/en/courses/5090/series/58575/activities/638581913/
https://dodona.be/en/courses/5090/series/58575/activities/1031734873/
https://dodona.be/en/courses/5090/series/58575/activities/796777479/
https://youtu.be/S12Hh_BQ5no
https://youtu.be/S12Hh_BQ5no

lons or remarks?

1%U*R?r ERSITEIT
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The sky is the limit ...

| |1 Explain Newtons First HERE'S ANOTHER MATH
’l Wi Laf:l of Motion in your v CANT

w.v. B o vords,

Nakka Foob MoG, GRG 10U KNOW,
\ pubbawup zitk wattoom thGlHlR‘;’ ELEVEN '
i GAZORK . CHUMBLE SPuZZ. HUMBERS 7
. N /I/Z
' RS
"< ” 24

L
w}:;‘ n . .
T Why waste time learning

—

l’ﬂ:UTNERSlTHT when Ignorance Is Instantaneous

GENT{ — Hobbes
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