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Course Outline: 

- List and Dictionary
- Functions
- Modules

Requirements: 

- Variables
- Conditional statements
- Loops



LIST AND DICTIONARY



The list is a versatile datatype available in Python which can be written as a list of comma-
separated values (items) between square brackets.

CREATING A LIST

-5 -4 -3 -2 -1

0 1 2 3 4Index

Negative Index

banana orange kiwi mangoapple

mylist = ["apple", "banana", "orange", "kiwi", "mango"]

Each element of the list can be accessed by using a unique index.



Accessing Values in Lists

mylist = ["apple", "banana", "orange", "kiwi", "mango"]

print(mylist[3])             # kiwi
print(mylist[0])             # apple

print(mylist[-1])            # mango
print(mylist[-2])            # kiwi

mylist = ["apple", "banana", "orange", "kiwi", "mango"]
print(mylist[1:-1])    #["banana", "orange", "kiwi"]

Range of Indexes



LIST MODIFICATION
# Define a list first.
mylist = ['physics', 'chemistry', 1997, 2000]

# Change element
mylist[2] = 2001

# Delete an element.
del mylist[2]

# Append it
mylist.append(2005)



BASIC LIST OPERATIONS

Python Expression Results Description

len([1, 2, 3, 4]) 4 Length

[1, 2, 3] + [4, 5, 6] [1, 2, 3, 4, 5, 6] Concatenation

['Hi!'] * 4 ['Hi!', 'Hi!', 'Hi!', 'Hi!'] Repetition

3 in [1, 2, 3] TRUE Membership



Check whether a list is empty or not. Define a list as [1,2,3,4,5,6,7,8,9] 
(also test an empty list [ ] ). If the list is empty, print the string 'empty 
list’. If it is not then print the string 'list is not empty’.



# Define the input lists
list_test = [1,2,3,4,5,6,7,8,9]

if len(list_test) == 0:
    print(‘Empty list.’)
  else:
    print('The list is not empty.’)

SOLUTION



for member_of_the_list in Python_List:
   STATEMENTS

# Create a new list
list = [1, 2, 3]

# Iteration 1
for element in list:
    print(element)
    
# Iteration 2
for iter in range(len(list)):
    print(list[iter])

Loop through a list:



# Create a new list
list = [1, 2, 3]

# Iteration 1
for element in list:
    print(element)
    
# Iteration 2
for iter in range(len(list)):
    print(list[iter])



Calculate the average of a l ist ! Your input is 
[1,2,3,4,5,6,7,8,9].  The output should be 5.



SOLUTION

# Define the input list
list = [1,2,3,4,5,6,7,8,9]

sum_numbers = 0
for x in list:

   # Iterate over the list and add the numbers
   sum_numbers = sum_numbers + x

print(sum_numbers / len(list))



• A Python dictionary is a mapping of unique keys to values.

• Use {} curly brackets to construct the dictionary.

• Dictionaries are mutable, which means they can be changed.

• Dictionaries are unordered, so the order that the keys are added 
doesn't necessarily reflect the order.

dictionary_name = {key_1: value_1, key_2: value_2}

CREATING A DICTIONARY



Create a new dictionary:

released = {
"iphone" : 2007,
"iphone3G" : 2008,
"iphone3GS" : 2009,
"iphone4" : 2010,
"iphone4S" : 2011,
"iphone5" : 2012

}
print(released)



Add/delete a value:

# Add a new element
released["iphone5S"] = 2013
print(released)

# Delete a key and it’s value
del released["iphone"]
print(released)

# Get a value of a specified key

print(released[“iphone4S”])

Access a value:



#Print all key names in the dictionary:
for model in released:
    print(model)

#Print all values in the dictionary: 
for model in released:
    print(released[model])

Loop Through a Dictionary:

for keyword in Python_Dictionary:
   STATEMENTS



You are given a string (brontosaurus) and you want to 
count how many times each letter appears. 

You could create a dictionary with characters as keys and 
counters as the corresponding values. The first time you see 
a character, you would add an item to the dictionary. After 
that you would increment the value of an existing item.

Hint #1: Use the string as a sequence for the for loop.
Hint #2:  Create an empty dictionary: dictionary = {}



word = 'brontosaurus'
dictionary = {}

for character in word:
    if character not in dictionary:
        dictionary[character] = 1
    else:
        dictionary[character] = dictionary[character] + 1

print(dictionary)



FUNCTIONS



General Structure of Functions:

• A function is a block of organised and reusable code.

• Functions provide better modularity for your 
application and a high degree of code reusing.

def functionname(parameters):

# Your code in this function.
# Calculate variable expression.

   return expression

INPUT
parameters

OUTPUT
expression

Function



def circle_area(radius):
Area = 3.14 * (radius ** 2)
return Area

The following function takes a number as an input parameter 
(radius) and returns the output parameter (area of a circle).

CREATING A FUNCTION



result1 = circle_area(5)   
result2 = circle_area(10)  # Different input 

Once the basic structure of a function is finalised, you can 
execute the function by calling it from another function or 
directly from the Python prompt.

INPUT
parameters

OUTPUT
expression

Function

CALLING A FUNCTION



# Define your function
def circle_area(radius):

 Area = 3.14 * (radius ** 2)
   return Area

# Now you can call circle_area.
result = circle_area(5)

# Print the result
print(result)



FUNCTION PARAMETERS
You can use any number of arguments (including zero), however,  
the function must be called with the correct number of arguments.

def initialize_list():
my_list = [0] * 100
return my_list

def calculate_total_of3(a, b, c):
total = a + b + c
return total

result1 = initialize_list()
result2 = calculate_total_of3(5, 4.14, 2)



def my_function(a, b, c):
 # Function body

   return variable

result = my_function(a=5, b=4.13, c=2)

Keyword Arguments:

• You can also send arguments with the key = value syntax. 

• This way the order of the arguments does not matter.



def multiple(par):
a = 3.14 * par 
b = 100 * par   
c = “Hi.” * par 
return a, b, c

res1, res2, res3 = multiple(2)
results = multiple(2)  # Alternatively use a list 

FUNCTION RETURN

Only one return statement can be used at the same time, however, 
multiple variables can be returned. If no return statement used the 
function still returns a None!



Write a function named is_positive(n). The function tests 
whether the number is positive and returns the value True 
otherwise returns the value False. The parameter n is 
defined by the user.

INPUT
Number (n)

Is the number 
positive?

Function (is_positive)

Yes

No

OUTPUT
Boolean



# Define your function first
def is_positive(n):
    if n >= 0:
        return True
    else:
        return False

# Read the input number from keyboard
n = int(input(‘Type a number: ’))

# Now you can call your function.
result = is_positive(n)

# Print the result
print(result)



GLOBAL VS LOCAL VARIABLES

If a variable is defined outside of any function, it is 
assumed to be a global variable.

If a variable is defined anywhere within a function, it is 
assumed to be a local variable.



# This prints a line. No return here.
def test_function(): 
    print(s)

# Define a global variable
s = "I hate spam”

# Call the test_function.
test_function()

The code works because variable ’s’ was assigned 
outside of the function.



def test_function(): 
    s = "I hate spam”

test_function()
print(s)

   
Traceback (most recent call last):
  File "python", line 5, in <module>
NameError: name 's' is not defined
   

The variable ’s’ was assigned inside of a function. Hence, it 
was local. It will not be visible outside of the function.



If you define a variable within a function, return  the variable 
if you need it later.

def test_function(): 
    s = "I hate spam”
    return s

result = test_function()
print(result)



• A module allows you to logically 
organise your Python code.

• Grouping related code into a 
module makes the code easier to 
understand and use. 

• Simply, a module is a file 
consisting of Python code.

MODULES



def area(r):
   return 3.14 * (r ** 2)

def circumference(r):
return 2 * 3.14 * r

Write your function(s).

Safe your script as circle.py and start a new session.

CREATE  YOUR MODULE



# Now you can use the functions from circle.py
import circle

r=5

print(circle.area(r))
print(circle.circumference(r))

Import your custom functions.

Important! This file and circle.py have to be in the same folder.



# Now you can use the functions from circle.py
import circle as c

r=5

print(c.area(r))
print(c.circumference(r))

Use reference.

# Now you can use the functions from circle.py
from circle import area

r=5

print(area(r))

Import only one function. 



Write a Quadratic Equation Solver module.

Input: a = 1, b = 9, c = 6 
Solution: -8.27 and -0.72

For more information visit:

https://www.mathsisfun.com/quadratic-equation-solver.html

https://www.mathsisfun.com/quadratic-equation-solver.html


def solver(a,b,c):
  sol1 = ((-1*b) - (b**2 - 4*a*c)**(1/2)) / (2*a)
  sol2 = ((-1*b) + (b**2 - 4*a*c)**(1/2)) / (2*a)
  return sol1, sol2

import quadratic

print(quadratic.solver(1, 9, 6))

Module file: quadratic.py

Main file.



You have learned how to write a new module. However, you 
should always check the existing third party modules. Your task 
may be already implemented in someone else’s module.

Anaconda Python contains numerous third-party modules. See 
the complete list here: 

https://docs.continuum.io/anaconda/pkg-docs

 THIRD PARTY MODULES

https://docs.continuum.io/anaconda/pkg-docs


Solve the quadratic equation again.
• Understand the problem.
• Check existing modules (e.g. Numpy root function). 
• Check the documentation.

import numpy as np

print(np.roots([1, 9, 6]))



Numpy is able to solve your problem in two lines. 

import numpy as np # Existing library
import quadratic # your solution

print(quadratic.solver(1, 9, 6))
print(np.roots([1, 9, 6]))



Your input is: [4,6,2,3,4,6,8,9,3,4,5,6,7]

Calculate the average, variance and standard 
deviation. Use Numpy.



import numpy as np

a = [4,6,2,3,4,6,8,9,3,4,5,6,7]

print(np.mean(a))
print(np.var(a))
print(np.std(a))


