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# hartcode solution for wrong testccase

if len(list) == 17 and list[15] == "you're":

print('*     interrupting      *')

???

??? ???
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Compound data types

>>> element = 'helium'

>>> element.upper()

'HELIUM'

>>> letter = element[1]

>>> print(letter)

e

>>> type(letter)

<class 'str'>

• 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



Indexing

>>> element = 'helium'

>>> element[1]

'e'

>>> element[0]

'h'

>>> element[2 + 3]

'm'

• 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



Length

>>> element = 'helium'

>>> len(element)

6

>>> length = len(element)

>>> last = element[length]            # ERROR !

IndexError: string index out of range

>>> element[length - 1]

'm'

>>> element[-1]

'm'

• built-in function len()

➢ a string argument can be passed to this function

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



Indexing

h e l i u m

0 1 2 3 4 5

-6 -5 -4 -3 -2 -1



Traverse characters

element = 'helium'

index = 0

while index < len(element):

letter = element[index]

print(letter)

index += 1

• 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

tr
av
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Traverse characters

element = 'helium'

for pos in range(len(element)):

print(pos, element[pos])tr
av

er
sa

l2
.p

y

h e l i u m
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• 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



Traverse characters

element = 'helium'

for letter in element:

print(letter)tr
av
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sa

l3
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h e l i u m
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• 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



Traverse characters

element = 'helium'

for pos, letter in enumerate(element):

print(pos, letter)tr
av

er
sa

l4
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y

h e l i u m
0 1 2 3 4 5

• 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



Traverse characters

>>> prefix, suffix = 'lo', 'er'

>>> letters = 'nsvw'

>>> for infix in letters:

... print(prefix + infix + suffix)

...

loner

loser

lover

lower

• 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
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Characters

computers think in terms of binary numbers

to be able to handle textual information, computer
system designers had to develop standard methods 

to represent characters as binary numbers



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)

'example of a string'"And if the devil is 6, then God is 7.""AGATAGATTGCGCGCGGCTATAGATCGTAG"'CH3(CH2)50CH3'



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

27

128

26

64

25

32

24

16

23

8

22

4

21

2

20

1



Characters

0

27

128

1

26

64

0

25

32

0

24

16

0

23

8

0

22

4

0

21

2

1

20

1

A

• 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



Characters

>>> ord('A')

65

>>> chr(65)

'A'

• built-in function ord()

➢ character → ASCII code (integer)

• built-in function chr()

➢ ASCII code (integer) → character

0

27

128

1

26

64

0

25

32

0
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Characters

>>> ord('A')

65

>>> chr(65)

'A'

0

27

128

1

26

64

0

25

32

0

24

16

0

23

8

0

22

4

0

21

2

1

20

1

A

>>> bin(65)

'0b1000001'

>>> oct(65)

'0o101'

>>> hex(65)

'0x41'



Characters

control characters (not printable): 
used for screen lay-out and data transfer



Characters

printable characters 



Alphabet generation

>>> code = 0

>>> while code < 26:

... print(chr(ord('a') + code))

... code += 1

...

a

b

…

z

• built-in function ord()

➢ character → ASCII code (integer)

• built-in function chr()

➢ ASCII code (integer) → character



Alphabet generation

>>> for code in range(26):

...     print(chr(ord('a') + code))

...

a

b

c

d

…

z

• built-in function ord()

➢ character → ASCII code (integer)

• built-in function chr()

➢ ASCII code (integer) → character



Caesar rotation

https://dodona.be/en/exercises/105361566/


Caesar rotation
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Caesar rotation
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Caesar rotation
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Caesar rotation
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String slicing

>>> element = 'helium'

>>> element[0:3]

'hel'

>>> element[1:5]

'eliu'

>>> element[-3:6]

'ium'

• slice: extracts subsequence from a string

➢ operator [m:n] creates a new string containing

the characters from m up to (but not including) n



String slicing

h e l i u m

0 1 2 3 4 5

-6 -5 -4 -3 -2 -1

>>> element = 'helium'

>>> element[0:3]

'hel'

>>> element[1:5]

'eliu'

>>> element[-3:6]

'ium'

60 31 5

-3

6



String slicing

>>> element = 'helium'

>>> element[:3]

'hel'

>>> element[-3:]

'ium'

>>> element2 = element[:]

>>> element2

'helium'

• 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



String slicing

>>> 'nonflagellated'[4:14:3]

'lead'

>>> 'deoxyribonucleoprotein'[9::4]

'neon'

>>> 'imprisoning'[::3]

'iron'

>>> 'teoriodont'[::4]

'tin'

• 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



String slicing

>>> 'Franco-german'[11:2:-2]

'argon'

>>> 'scandalmonger'[-3:3:-2]

'gold'

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

'plutonium'

>>> 'Portervillios'[:1:-2]

'silver'

• 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



Strings comparison

>>> 'a' == 'a'

True

>>> 'a' < 'b'

True

>>> 'cesium' >= 'cerium'

True

>>> '1' <= '9'

True

>>> 'appleberry' > 'apple'

True

• 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



Strings comparison

>>> 'a' < 'Z'

False

>>> 9 < 10

True

>>> '9' < '10'

False

>>> 'gold' < 'Silver'

False

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

True

• 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



Strings comparison

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

if fruit < 'banana':

    print('The word ' + fruit + ' comes before banana.')

elif fruit > 'banana':

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

else:

    print('You definitely originate from the apes!')

ca
se

_s
en

si
ti

ve
.p

y

$ 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.



Strings comparison

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!')

ca
se

_i
n

se
n

si
ti

ve
.p

y

$ 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.



Testing for membership

>>> 'p' in 'apple'

True

>>> 'i' in 'apple'

False

>>> 'ap' in 'apple'

True

>>> 'pa' in 'apple'

False

>>> 'a' in 'a'

True

>>> 'apple' in 'apple'

True

• operator in

➢ tests if one string is a substring of another

➢ note that a string is a substring of itself



Testing for membership

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)

re
m

o
ve

_v
o

w
el

s.
p

y

$ python3 remove_vowels.py

Enter a word: abracadabra

brcdbr

$ python3 remove_vowels.py

Enter a word: PYTHON WITHOUT VOWELS

PYTHN WTHT VWLS



Toothpicks

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


Mutability

>>> name = 'darwin'

>>> name[0] = 'D'

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

TypeError: 'str' object does not support item assignment

>>> name = name[0].upper() + name[1:]

>>> name

'Darwin'

• strings are immutable 

➢ strings stored in memory can not be modified

(no in place assignment)



Methods

properties
(state)

methods
(behavior)



Methods

properties
(state)

methods
(behavior)

str

'chlorine'
upper

lower

stripsplit

count

capitalizereplace



Methods

>>> element = 'chlorine'

>>> element.upper()

'CHLORINE'

>>> element.capitalize()

'Chlorine'

>>> element.replace('c', 'C')

'Chlorine'

• 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



String methods

name functionality example result

capitalize capitalize first letter of string 'darwin'.capitalize() 'Darwin'

lower convert all letters to lowercase 'dEUS'.lower() 'deus'

upper convert all letters to uppercase 'dEUS'.upper() 'DEUS'

strip remove leading and traiiling whitespace 
(blanks, tabs, newlines, …)

' a b '.strip() 'a b'

lstrip remove whitespace at left of string ' a b '.lstrip() 'a b '

rstrip remove whitespace at right of string ' a b '.rstrip() ' a b'

count count how many times one string appears in 
another

'abracadabra'.count('ra') 2

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

'abracadabra'.find('ra')

'abracadabra'.find('xyz')

2

-1

replace replace occurrences of one string with another 'abracadabra'.replace('ra', '-') 'ab-cadab-'

• methods can be called both on constants and variables

• string methods return new strings

➢ remember that strings are immutable



String methods

>>> element = 'helium'

>>> element.upper()

'HELIUM'

>>> element.replace('el', 'afn')

'hafnium'

>>> print('element after method call: ', element)

element after method call: helium

• methods can be called both on constants and variables

• string methods return new strings

➢ remember that strings are immutable



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'

>>> '***' + element.upper().center(10) + '***'

'***  CHLORINE ***'

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

'chmomine'

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

'chromine'



String methods

• what can we do with a string?

>>> element = 'bromine'

>>> dir(element)
['__add__', '__class__', '__contains__', '__delattr__', '__doc__', '__eq__', '__format__', 

'__ge__', '__getattribute__', '__getitem__', '__getnewargs__', '__gt__', '__hash__', 

'__init__', '__iter__', '__le__', '__len__', '__lt__', '__mod__', '__mul__', '__ne__', 

'__new__', '__reduce__', '__reduce_ex__', '__repr__', '__rmod__', '__rmul__', '__setattr__', 

'__sizeof__', '__str__', '__subclasshook__', 'capitalize', 'center', 'count', 'encode', 

'endswith', 'expandtabs', 'find', 'format', 'format_map', 'index', 'isalnum', 'isalpha', 

'isdecimal', 'isdigit', 'isidentifier', 'islower', 'isnumeric', 'isprintable', 'isspace', 

'istitle', 'isupper', 'join', 'ljust', 'lower', 'lstrip', 'maketrans', 'partition', 

'replace', 'rfind', 'rindex', 'rjust', 'rpartition', 'rsplit', 'rstrip', 'split', 

'splitlines', 'startswith', 'strip', 'swapcase', 'title', 'translate', 'upper', 'zfill']

>>> help(str)
Help on class str in module __builtin__:

class str(basestring)

|  str(object) -> string

|

|  Return a nice string representation of the object.

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

…



String methods

• what can we do with a string?

• how does the find method work on strings?

➢ arguments between square brackets are optional

>>> help(str.find)

Help on method_descriptor:

find(...)

S.find(sub [,start [,end]]) -> int

Return the lowest index in S where substring sub is found,

such that sub is contained within s[start:end].  Optional

arguments start and end are interpreted as in slice notation.

Return -1 on failure.

(END)



String formatting

• format string method

➢ concise and powerful way to format strings

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

'The chemical element borine.'

>>> element, symbol, atom number = 'borine', 'B', 5

>>> 'Element {} ({}) has atomic number {}.'.format(

... element, symbol, atom number)

'Element borine (B) has atomic number 5.'

>>> n1 = 4

>>> n2 = 5

>>> '2**10={} and {} * {} = {}'.format(2**10,n1,n2,n1*n2)

'2**10=1024 and 4 * 5 = 20.000000'

'template'.format(value, value, …)



String formatting

i = 1

print('i\ti**2\ti**3\ti**5\ti**10\ti**20')

while i <= 10:

    print(i, '\t', i**2, '\t', i**3, '\t', 

          i**5, '\t', i**10, '\t', i**20)

    i += 1

fo
rm

at
1

.p
y

i       i**2    i**3    i**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     100000000000000000000



String formatting

i = 1

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

      'i', 'i**2', 'i**3', 'i**5', 'i**10', 'i**20'))

while i <= 10:

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

          i, i**2, i**3, i**5, i**10, i**20))

    i += 1

fo
rm

at
2

.p
y

i   i**2 i**3  i**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  100000000000000000000

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


Homework (next lecture)

• course book

➢ read chapter 6 (functions)

• read problem description of demo exercises (series 5)

➢ Emirp

➢ Mobile synonyms

➢ Sprigenroller

➢ Sanger sequencing

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)

• solve mandatory exercises of series 04 (strings)

(deadline Tuesday, October 21, 2025, 22:00)

➢ ISBN (demo)

➢ Journal to Stella

➢ A needle in a haystack

➢ Easy does it

➢ The letters of Utrecht

➢ Wepe speapeak p

http://www.mathworks.com/matlabcentral/fx_files/27297/1/video.jpg

video

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


Questions or remarks?



The sky is the limit …

"Why waste time learning
when ignorance is instantaneous"

⎯ Hobbes
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