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Overview

● Exceptions
● Filesystems
● Reading/Writing Files
● Assertions & Testing
● Practice Questions

This lecture draws heavily on Gerth Stølting Brodal’s Excellent IPSA Course at Aarhaus 
University



Exceptions



Exceptions are the the errors than python “throws”/”raises”
>>> x = [1,2,3]

>>> x[10]

IndexError: list index out of range

>>> y = {'a': 10, 'b': 50}

>>> y[c]

KeyError: 'c'

>>> '155' + []

TypeError: can only concatenate str (not 
"list") to str

>>> import fake_module

ModuleNotFoundError: No module named 
'fake_module'

>>> z

NameError: name 'z' is not defined

>>> number = 42

>>> number.append(1)  # 

AttributeError: 'int' object has no 
attribute 'append'

>>> int('hello')

ValueError: invalid literal for int() with 
base 10: 'Hello'

>>> if x = 5  

SyntaxError: invalid syntax. Maybe you 
meant '==' or ':=' instead of '='?



Exceptions exist in a hierarchy



Big Hierarchy!



We handle exceptions ourselves by catch-ing them

def divide(x,y):

return x / y

y = divide(5, 0)

ZeroDivisionError: division by zero # crash

y = Divide(10, ‘12x’)

TypeError: unsupported operand type(s) for /: 
'int' and 'str'

def divide(x,y):

try:

   return x / y

except ZeroDivisionError:

print("Can’t divide by zero")

return

y = divide(5, 0) # caught ZeroDivisonError

"Can’t divide by zero"

y = divide(10, ‘12x’)

TypeError: unsupported operand type(s) for /: 
'int' and 'str'



Can catch multiple different exceptions
def divide(x,y):

try:

   return x / y

except ZeroDivisionError:

print("Can’t divide by zero, returning None")

except TypeError:

print(“Invalid types, returning None”)

# return

y = divide(5, 0) # y==None 

“Can’t divide by zero, returning None”

# caught the ZeroDivisonError

y = divide(10, ‘12x’)

“Invalid types, returning None”

TypeError: unsupported operand type(s) for /: 
'int' and 'str'



Hierarchy means order of these except statements matter

https://gsbrodal.github.io/ipsa



Tr

https://gsbrodal.github.io/ipsa



try, except, else, finally
def divide_numbers(a, b):

try:

result = float(a) / float(b)

except ZeroDivisionError:

print(“Can’t divide by zero”)

except ValueError:

print(f“Can’t convert {a} or {b} to floats”)

else:

return result

finally:

print(“Calculation complete”)

divide_numbers(‘a’, 0) # returns None

“Can’t convert ‘a’ or 0 to floats”

“Calculation complete”

divide_numbers(1, 0) # returns None

“Can’t divide by zero”

“Calculation complete”

divide_numbers(1, 2) # returns 0.5

“Calculation complete”
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Dealing with files



What is a filesystem?

https://developer.apple.com/library/archive/documentation/FileManagement/Conceptual/FileSystemProgrammingGuide/Fil
eSystemOverview/FileSystemOverview.html

https://w3.cs.jmu.edu/spragunr/jmu_unix_tutorial/unixintro.html



Parent and child folders

C:\Users\smith\Documents\School\CSCI2202\lab6.ipynb

/Users/smith/Documents/School/CSCI2202/lab6.ipynb

Windows:

Mac:



Moving up and down folder hierarchies - relative paths

- CSCI2202
- Lab4

- filez.txt
- Lab5

- lab_notebook5.ipynb
- Lab6

- lab_notebook6.ipynb
- input_files

- file1.txt
- file2.txt

Assuming we started jupyter in 
lab6 folder

From pathlib import Path

Path(“../CSCI2202”).exists()
True

Path(“blah”).exists()
False

Path(“../CSCI2202/Lab4”).is_dir()
True
Path(“../CSCI2202/Lab4”).is_file()
False

Path(“../CSCI2202/Lab5/lab_notebook6.ipynb”).is_dir()
False
Path(“../CSCI2202/Lab5/lab_notebook6.ipynb”).is_file()
True



Printing contents of a folder

- CSCI2202
- Lab4

- filez.txt
- Lab5

- lab_notebook5.ipynb
- Lab6

- lab_notebook6.ipynb
- input_files

- file1.txt
- file2.txt

Assuming we started jupyter in 
lab6 folder

for item in Path(“CSCI2202”).iterdir():

print(item)

../CSCI2202/Lab4

../CSCI2202/Lab5

../CSCI2202/Lab6

for item in Path(“CSCI2202/Lab5”).iterdir():

print(item)

../CSCI2202/Lab5/lab_notebook5.ipynb



https://gsbrodal.github.io/ipsa
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Checking if a file exists/manipulating filepaths

>>> from pathlib import Path

>>> x = Path(“fake_file.txt”)

>>> x.exists()

False

# create fake_file.txt in the parent 
folder

>>> x = Path(“../fake_file.txt”)

>>> x.exists()

True

Note: Examples online may use os.path for this type of 
functionality but this is outdated

# create new childfolder/subfolder called 
“test” containing  fake_file2.txt  

>>> x = Path(“test/fake_file.txt”)

>>> x.exists()

True

if Path(“file.txt”).exists():

print(“file exists”)

else:

print(“file doesn’t exist”)



https://gsbrodal.github.io/ipsa



Writing good code!



Code is generally very buggy…



Code is generally very buggy…

https://gsbrodal.github.io/ipsa
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What are the steps to achieving this? 

https://gsbrodal.github.io/ipsa
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Systematic Testing



https://gsbrodal.github.io/ipsa
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Overview of testing

https://gsbrodal.github.io/ipsa



Common Practical Issues



Indexing

What is [7,3,5][[1,2,3][1]]?
a) 1

b) 2

c) 3

d) 5

e) 7



Indexing

What is [7,3,5][[1,2,3][1]]?
a) 1

b) 2

c) 3

d) 5 # [1,2,3][1] == 2; [7,3,5][2] == 5

e) 7



Aliasing/Copying
a = [[3,5],[7,11]]
b = a
c = a[:]
a[0][1] = 4
c[1] = b[0]

What is c?

a) [[3,5],[7,11]]

b) [[3,5],[3,5]]

c) [[3,4],[3,5]]

d) [[3,4],[3,4]]



Aliasing/Copying
a = [[3,5],[7,11]]
b = a
c = a[:]
a[0][1] = 4
c[1] = b[0]

What is c?

a) [[3,5],[7,11]]

b) [[3,5],[3,5]]

c) [[3,4],[3,5]]

d) [[3,4],[3,4]]

a = [[3,5],[7,11]]

● Creates a nested list a with two inner lists: [3,5] and [7,11]

b = a

● Creates a reference to the same list - b and a point to the exact same object in 
memory

● This is called a shallow copy, or more accurately, just creating another reference

c = a[:]

● Creates a shallow copy of list a
● The outer list is copied, but the inner lists are still references to the same objects
● This is different from b = a because c is a new list object

a[0][1] = 4

● Changes the second element of the first inner list from 5 to 4
● Because both b and c contain references to the same inner lists, this change 

affects all three variables

c[1] = b[0]

● Takes the first inner list of b ([3,4]) and assigns it to the second position of c



Objects 1

class A:
def f(self):

print(“Af”)
self.g()

def g(self):
print(“Ag”)

class B(A)
def g(self):

print(“Bg”)

b = B()
b.f()
?

What does b.f() print?

a) AttributeError
b) Af Ag
c) Af Bg
d) None
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self.g()
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class B(A)
def g(self):
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b = B()
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What does b.f() print?

a) AttributeError
b) Af Ag
c) Af Bg
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Objects 2

class MyClass:
x = 2
def get(self):

self.x += 1
 return MyClass.x + self.x

c = MyClass()
c.get()
?

What does c.get() return?

a) 4
b) 5
c) 6
d) UnboundLocalError
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x = 2
def get(self):
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c = MyClass()
c.get()
?
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b) 5
c) 6
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