	
PROCEDURAL PROGRAMMING
Python Workbook
27 challenges and 3 projects, in order, from your first line of code.
name = input("Who is this workbook for? ")
print(name)



	Name
	

	Class
	

	Teacher
	



	Look after this workbook.
Everything you write in here is a record of what you can do. Keep it — you will use it again when you tackle bigger programming problems later in the course.




How to use this workbook
Work through the units in order. Each one builds on the one before, so skipping ahead will make life harder than it needs to be.

	1
	Read the explanation and type in the example code yourself. Copying by hand is slower than pasting, and that is the point — you notice more.

	2
	Do the challenge. Do not move on until your program actually runs.

	3
	Take a screenshot of your code and its output, and paste it into the orange box.

	4
	Save the file with the name given, into your Python folder.

	5
	Tick the challenge off on the progress tracker over the page.



If you get stuck
Getting stuck is normal and it is not a sign that you are bad at this. Try these, in this order:
•  Read the error message. Python usually tells you the line number.
•  Check your brackets and quote marks. Most errors are one missing character.
•  Look back at an earlier challenge that did something similar.
•  Ask the person next to you.
•  Ask your teacher.

Get organised
Make these folders before you start. Saving as you go means you never lose an afternoon's work.
	Python/
    Unit 1 - Output and input/
    Unit 2 - Numbers/
    Unit 3 - Doing maths/
    Unit 4 - Strings/
    Unit 5 - Decisions/
    Unit 6 - Loops/
    Unit 7 - Loops inside loops/
    Unit 8 - Projects/



	One rule about file names
Save each program with the exact name given in the SAVE AS bar. When you come back in six weeks looking for the one that worked, you will be glad you did.




Progress tracker
Tick each challenge off as you finish it. Watching this fill up is the point.

	#
	Challenge
	✓
	#
	Challenge
	✓

	1
	Hello, screen
	
	15
	Superhero name generator
	

	2
	Ask and answer
	
	16
	Bigger or smaller
	

	3
	Two questions
	
	17
	Loyalty points
	

	4
	Adding two numbers
	
	18
	Film rating
	

	5
	The int() fix
	
	19
	Phone bill adviser
	

	6
	Working with decimals
	
	20
	Secret password
	

	7
	School trip cost
	
	21
	Magic 8 Ball
	

	8
	Room area calculator
	
	22
	Counting in fives
	

	9
	Sharing a prize
	
	23
	One times table
	

	10
	Sweets left over
	
	24
	Guess the number
	

	11
	Shortcut operators
	
	25
	Escape room
	

	12
	Splitting the bill
	
	26
	Every times table
	

	13
	How long have you lived?
	
	27
	Sandwich shop
	

	14
	String methods
	
	
	
	



	Project 1 — Going shopping
	Project 2 — Best value pizza
	Project 3 — Rock, paper, scissors

	☐
	☐
	☐




	UNIT 1 OF 8
Output and input
Getting words onto the screen, and answers back from the user.



	In this unit you will…
•  display text on the screen with print()
•  ask the user a question with input()
•  store an answer in a variable
•  join two pieces of text together



print() — putting something on the screen
The print() function displays whatever you put inside its brackets. Text has to be wrapped in quote marks.
	print("Hello World")



	OUTPUT
Hello World



	Watch for
Lower-case p. Brackets straight after the word. Quote marks around the text. Miss any one of those and Python will complain.



	CHALLENGE
1
	Hello, screen
	STARTER



Write a program that displays your name on one line and the name of your school on the next.

	SAVE AS
	hello_screen.py



	📷  Paste a screenshot of your code and its output here



input() — asking the user a question
The input() function displays a message and then waits. Nothing else happens until the user types something and presses Enter.
Whatever they type has to be stored, or it is thrown away. That is what the variable is for.
	name = input("Hi. What is your name? ")
print("Hello,", name)



	OUTPUT
Hi. What is your name? 
Priya
Hello, Priya



	What is a variable?
A variable is a named storage space in the computer's memory. Think of it as a labelled locker: name is the label, and Priya is what is inside. It holds one thing at a time.



	What is a string?
A string is text — letters, numbers and symbols. Anything inside quote marks is a string. By default, everything the user types at an input() is a string, even if it looks like a number.



	CHALLENGE
2
	Ask and answer
	STARTER



Write a program that asks the user for their name, then greets them by it.

	SAVE AS
	ask_and_answer.py



	📷  Paste a screenshot of your code and its output here



	CHALLENGE
3
	Two questions
	CORE



Write a program that asks the user two questions and uses both answers in what it displays.
•  Ask for their first name and store it.
•  Ask for their favourite subject and store it in a second variable.
•  Display a sentence that uses both, such as: Priya is best at Geography.

	Extension
Add a third question of your own, and work it into the same sentence.



	SAVE AS
	two_questions.py



	📷  Paste a screenshot of your code and its output here



	CHECKPOINT
You can now…
☐   display text on the screen using print()
☐   ask a question using input()
☐   store what the user types in a variable
☐   explain the difference between print() and input()




	UNIT 2 OF 8
Numbers
Why Python treats 7 and "7" as different things.



	In this unit you will…
•  see what goes wrong when you do maths on an input
•  convert text into a whole number with int()
•  work with decimals using float()
•  build a calculator that adds up real numbers



A problem to spot
Everything that comes back from input() is a string — text. Watch what happens if you try to add two of them together.
	first = input("Enter a number: ")
second = input("Enter another number: ")
print(first + second)



	CHALLENGE
4
	Adding two numbers
	STARTER



Type the code above in and run it. Enter 4 and then 5.

	What did the program display? Why do you think that happened?



	SAVE AS
	adding_numbers.py



	📷  Paste a screenshot of your code and its output here



int() — turning text into a whole number
Wrapping an input in int() tells Python to treat what was typed as a whole number instead of text.
	first = int(input("Enter a number: "))
second = int(input("Enter another number: "))
print(first + second)



	OUTPUT
Enter a number: 
4
Enter another number: 
5
9



	int stands for integer
An integer is a whole number — no decimal point. 7, 0 and -12 are integers. 7.5 is not.



	CHALLENGE
5
	The int() fix
	STARTER



Fix your program from Challenge 4 so that it adds the two numbers properly.

	SAVE AS
	int_fix.py



	📷  Paste a screenshot of your code and its output here



float() — when you need decimals
Some numbers are not whole. A price, a height, an average. For those, use float() instead of int().
	score1 = float(input("Test 1 score: "))
score2 = float(input("Test 2 score: "))
score3 = float(input("Test 3 score: "))
average = (score1 + score2 + score3) / 3
print("Your average is", average)



	CHALLENGE
6
	Working with decimals
	CORE



Build the average calculator above. Then test it with three scores that do not divide evenly, such as 7, 8 and 9.

	What answer did you get? What would have happened if you had used int() instead of float()?



	SAVE AS
	average_scores.py



	📷  Paste a screenshot of your code and its output here



	CHALLENGE
7
	School trip cost
	CORE



A school trip costs £14.50 per student for the coach and £8.25 each for entry.
•  Ask the user how many students are going.
•  Work out the total coach cost and the total entry cost.
•  Display the grand total, clearly labelled.

	Extension
Add a £30 fixed charge for the first aid kit and one staff lunch, and include it in the total.



	SAVE AS
	trip_cost.py



	📷  Paste a screenshot of your code and its output here



	CHECKPOINT
You can now…
☐   explain why input() gives you text, not a number
☐   use int() to work with whole numbers
☐   use float() to work with decimals
☐   choose the right one for a given problem




	UNIT 3 OF 8
Doing maths
Python is a very fast calculator, once you know the symbols.



	In this unit you will…
•  use +, -, * and / in your programs
•  find the remainder of a division with %
•  use the shortcut operators such as +=
•  write programs that solve real calculation problems



The operators
	Symbol
	What it does
	Example

	+
	add
	7 + 2 gives 9

	-
	subtract
	7 - 2 gives 5

	*
	multiply
	7 * 2 gives 14

	/
	divide
	7 / 2 gives 3.5

	//
	divide and throw away the remainder
	7 // 2 gives 3

	%
	give only the remainder
	7 % 2 gives 1



	CHALLENGE
8
	Room area calculator
	CORE



Priya is putting new flooring in her bedroom and needs to know its area.
•  Ask for the length of the room in metres.
•  Ask for the width.
•  Work out the area — length times width — and display it.

	Extension
Flooring costs £18.99 per square metre. Add the total cost to the output.



	SAVE AS
	room_area.py



	📷  Paste a screenshot of your code and its output here



	CHALLENGE
9
	Sharing a prize
	CORE



You have won £1000 and want to split it evenly with some friends.
•  Ask how many people are sharing it.
•  Divide 1000 by that number and display what each person gets.

Try it with 3 people. Then try it with 1000.0 instead of 1000 in your code, and look carefully at the answer.

	What was different?



	SAVE AS
	sharing_a_prize.py



	📷  Paste a screenshot of your code and its output here



Modulus — what is left over
When numbers do not divide evenly there is a remainder. The % symbol gives you just that remainder. 7 divided by 2 is 3 with 1 left over, so 7 % 2 gives 1.
	print(7 % 2)



	CHALLENGE
10
	Sweets left over
	CORE



A bag of sweets is being shared out in a tutor group.
•  Ask how many sweets there are and how many people are sharing them.
•  Display how many each person gets, using //
•  Display how many are left over, using %

	SAVE AS
	sweets_left_over.py



	📷  Paste a screenshot of your code and its output here



Shortcut operators
Adding to a variable is so common that Python has a shorthand for it. These two lines do exactly the same thing:
	count = count + 5
count += 5



	Shortcut
	Means the same as

	k += 5
	k = k + 5

	k -= 5
	k = k - 5

	k *= 5
	k = k * 5

	k /= 5
	k = k / 5

	k %= 5
	k = k % 5



	CHALLENGE
11
	Shortcut operators
	STARTER



Start with a variable set to 10. Using only shortcut operators, write four lines that add 5, multiply by 3, subtract 7 and then divide by 2. Print the value after each step.

	Predict the four answers before you run it, then write down what actually happened.



	SAVE AS
	shortcuts.py



	📷  Paste a screenshot of your code and its output here



	CHALLENGE
12
	Splitting the bill
	STRETCH



A group eats at a restaurant and wants to split the bill, including a tip.
•  Ask how much the bill came to.
•  Ask how many people are paying.
•  Ask what percentage tip they want to leave.
•  Work out the total with the tip added, then how much each person owes.

	Extension
Money should show two decimal places. Find out what round() does and use it to tidy your answer up.



	SAVE AS
	splitting_the_bill.py



	📷  Paste a screenshot of your code and its output here



	CHALLENGE
13
	How long have you lived?
	STRETCH



Work out roughly how long the user has been alive. Assume 365 days in a year.
•  Ask for the user's name and age.
•  Work out how many days that is, then how many hours (24 per day).
•  Go further: how many minutes (60 per hour) and how many seconds (60 per minute)?
•  Display all of it clearly, with the user's name in the output.

	SAVE AS
	how_long_alive.py



	📷  Paste a screenshot of your code and its output here



Comments — notes to your future self
A comment is a note in your code that Python ignores. Anything after a # on a line is a comment. Programmers use them so that the next person to read the code — often themselves, months later — can work out what it does.
	# work out the area of the room
area = length * width
print(area)   # display the answer



	Get into the habit now
From this point on, add a comment at the top of every program saying what it does. It costs ten seconds and it will save you far more than that.



	CHECKPOINT
You can now…
☐   use all six arithmetic operators
☐   explain what % does and when it is useful
☐   use shortcut operators such as +=
☐   add comments to explain your code




	UNIT 4 OF 8
Working with strings
Text can be changed, measured and joined together.



	In this unit you will…
•  change how text is capitalised using string methods
•  join strings and variables together with +
•  understand why spaces matter when you join text



String methods
A method is something a string can do to itself. You write it after the variable name, with a dot in between.
	name = input("Type your name: ")
print(name.lower())



	CHALLENGE
14
	String methods
	CORE



Build the program above. Then swap lower() for each of the other methods in turn, and record what each one does.

	Method
	What it does to your name

	lower()
	

	upper()
	

	title()
	

	swapcase()
	

	capitalize()
	



	SAVE AS
	string_methods.py



	📷  Paste a screenshot of your code and its output here



Concatenation — joining text together
Joining strings and variables together is called concatenation, and you do it with the + operator.
	name = "Jimmy"
print("Hello " + name + ", good to meet you!")



	OUTPUT
Hello Jimmy, good to meet you!



	Mind the gaps
Python joins strings exactly as you give them. "Hello"+name would produce HelloJimmy, with the words stuck together. Put the space inside the quote marks.



	CHALLENGE
15
	Superhero name generator
	CORE



Write a program that builds someone a superhero name out of their answers.
•  Ask for a colour, an animal and a favourite food.
•  Join them into a name and display it — for example: The Crimson Otter of Doom.
•  Use concatenation, and make sure the spacing comes out right.

	Extension
Use .title() so the name looks right even if the user types everything in lower case.



	SAVE AS
	superhero_name.py



	📷  Paste a screenshot of your code and its output here



	CHECKPOINT
You can now…
☐   use string methods such as upper() and title()
☐   join strings and variables together with +
☐   explain why spacing matters when concatenating




	UNIT 5 OF 8
Making decisions
Programs that do different things depending on what happens.



	In this unit you will…
•  test a condition with if
•  add alternatives with elif and else
•  use the comparison operators
•  combine tests with and, or and not



if — do something only when a test is true
Python checks whether something is true or false, and only runs the indented lines underneath if it is true.
	age = int(input("How old are you? "))
if age >= 16:
    print("You can leave school.")



	Indenting matters
The spaces at the start of the line are not decoration. They tell Python which lines belong inside the if. Your editor will usually indent for you — just be aware that it is doing it, and do not fight it.



	One equals or two?
A single = puts a value into a variable. A double == asks whether two things are equal. Mixing them up is the single most common mistake in this unit.



elif and else — the other possibilities
elif is short for else if. It gives Python another test to try if the first one was false. else is the catch-all: if nothing above was true, do this.
	score = int(input("Your score: "))
if score >= 80:
    print("Excellent")
elif score >= 50:
    print("Good effort")
else:
    print("Keep practising")



	Operator
	What it asks
	Example

	==
	are these two equal?
	name == "Gary"

	!=
	are these two different?
	name != "Gary"

	<
	less than
	income < 300

	>
	greater than
	income > 300

	<=
	less than or equal to
	income <= 300

	>=
	greater than or equal to
	income >= 300



	CHALLENGE
16
	Bigger or smaller
	STARTER



Ask the user for two numbers. Display which one is bigger — and say so if they are equal.

	SAVE AS
	bigger_or_smaller.py



	📷  Paste a screenshot of your code and its output here



	CHALLENGE
17
	Loyalty points
	CORE



A shop gives loyalty points based on how much a customer spends.
•  Spend over £10 and you get 50 points.
•  Spend over £20 and you get 150 points instead.
•  Spend less than £10 and you get none.
Write a program that asks how much was spent and tells the assistant how many points to award.

	Test it properly
Try £5, £15 and £25. Then try exactly £10 and exactly £20 — do those go the way you expected?



	SAVE AS
	loyalty_points.py



	📷  Paste a screenshot of your code and its output here



	CHALLENGE
18
	Film rating
	CORE



Write a program that asks the user to rate a film out of 10 and replies with a different message depending on the score.
•  3 or less: one message.
•  4 to 7 inclusive: a second message.
•  8 and above: a third message.
•  Make the messages ones somebody would actually enjoy reading.

	SAVE AS
	film_rating.py



	📷  Paste a screenshot of your code and its output here



	CHALLENGE
19
	Phone bill adviser
	STRETCH



A pay-as-you-go phone charges £0.35 per picture message, £0.10 per text and £2.50 for each 500MB of data.
•  Ask how many pictures, texts and blocks of data the user sends in a month.
•  Work out and display the total monthly bill.
•  If the total comes to more than £10, advise them that a contract would be cheaper.

	SAVE AS
	phone_bill.py



	📷  Paste a screenshot of your code and its output here



	CHALLENGE
20
	Secret password
	CORE



Write a program that asks for a password and only carries on if it is correct. If it is wrong, display a message and stop.

	Extension
Combine this with one of your earlier programs, so the password unlocks something worth unlocking.



	SAVE AS
	secret_password.py



	📷  Paste a screenshot of your code and its output here



Boolean: and, or, not
A Boolean value is one of only two things: True or False. It is named after George Boole, an English mathematician. You can join tests together with and, or and not.
	if age >= 13 and age <= 19:
    print("You are a teenager.")



	Keyword
	The whole test is true when…

	and
	both sides are true

	or
	at least one side is true

	not
	the thing after it is false



Random numbers
Python can pick a number at random, which is how games stay interesting. You have to import the random library first.
	import random
number = random.randint(1, 3)
print(number)



	CHALLENGE
21
	Magic 8 Ball
	STRETCH



Build a Magic 8 Ball that answers any question the user asks it.
•  Store three or more different answers in variables.
•  Ask the user to type a question.
•  Pick a random number and use if, elif and else to choose which answer to display.
•  Add comments explaining what each part does.

	Extension
Find out what random.choice() does. It can replace most of your if statements with a single line.



	SAVE AS
	magic_8_ball.py



	📷  Paste a screenshot of your code and its output here



	CHECKPOINT
You can now…
☐   write an if statement that tests a condition
☐   add alternatives using elif and else
☐   use all six comparison operators
☐   combine conditions with and and or
☐   explain why indenting matters in Python




	UNIT 6 OF 8
Loops
Getting the computer to repeat itself, so you do not have to.



	In this unit you will…
•  repeat a fixed number of times with a for loop
•  repeat until something happens with a while loop
•  use range() to control a counting loop
•  break out of a loop early



Two kinds of repeating
Sometimes you know how many times you want something to happen — that is a counting loop, and you use for. Sometimes you want it to keep going until something changes — that is a conditional loop, and you use while.

	for i in range(1, 6):
    print(i)



	OUTPUT
1
2
3
4
5



	range() takes up to three numbers
range(1, 6) counts from 1 up to but not including 6. Add a third number to change the step: range(0, 21, 5) counts 0, 5, 10, 15, 20.



	CHALLENGE
22
	Counting in fives
	STARTER



Write a loop that displays the numbers from 10 to 100 in steps of 5.

	SAVE AS
	counting_in_fives.py



	📷  Paste a screenshot of your code and its output here



	CHALLENGE
23
	One times table
	CORE



Ask the user which times table they want, then use a loop to display it from 1 to 12.

Your output should look something like: 7 times 3 = 21

	Extension
Let the user choose how far the table goes, as well as which one it is.



	SAVE AS
	one_times_table.py



	📷  Paste a screenshot of your code and its output here



while — repeat until something changes
A while loop keeps going for as long as its condition stays true. This one keeps asking until the user guesses correctly.
	import random

guess = ""
secret = random.randint(1, 10)
print("I am thinking of a number between 1 and 10.")

while guess != secret:
    guess = int(input("Guess the number: "))
    if guess != secret:
        print("Not quite. Try again.")

print("Got it!")



	Careful
If the condition never becomes false, the loop never stops. If your program hangs, that is usually why. The break command will get you out of a loop early.



	CHALLENGE
24
	Guess the number
	CORE



Build the guessing game above. Then improve it:
•  Tell the user whether their guess was too high or too low.
•  Count how many guesses they took and display the total at the end.

	Write down what each of these lines does: while, !=, and the line with break in it if you used one.



	SAVE AS
	guess_the_number.py



	📷  Paste a screenshot of your code and its output here



	CHALLENGE
25
	Escape room
	STRETCH



The player is trapped in a room and is given one random item to help them escape.
•  Store at least four possible items — a key, a rope, a torch, a crowbar.
•  Pick one at random and display a different message depending on which one came up.
•  Let the player try again if they want to, using a loop.

	SAVE AS
	escape_room.py



	📷  Paste a screenshot of your code and its output here



	CHECKPOINT
You can now…
☐   write a for loop that repeats a set number of times
☐   use range() with a start, an end and a step
☐   write a while loop that repeats until a condition changes
☐   explain the difference between the two kinds of loop




	UNIT 7 OF 8
Loops inside loops
One loop running inside another — and why that is so useful.



	In this unit you will…
•  understand what a nested loop is
•  trace what order the lines run in
•  use nested loops to work through every combination



Nested loops
A loop inside another loop is called a nested loop. The inner loop runs all the way through, every single time the outer loop goes round once.
	for i in range(1, 4):
    for j in range(1, 4):
        print(i, "x", j, "=", i * j)



	Trace it before you run it
The outer loop sets i to 1. The inner loop then runs with j as 1, 2 and 3. Only then does i become 2, and the inner loop starts over. Three times three is nine lines of output.



	CHALLENGE
26
	Every times table
	CORE



Use nested loops to display every times table from 1 to 12.
•  The outer loop chooses which table you are on.
•  The inner loop works through 1 to 12 for that table.
•  Print a heading before each table so the output is readable.
•  Add comments explaining what each loop is doing.

	Extension
Change it to produce the 1345 times table. Your maths teacher will be impressed, and it takes one number to change.



	SAVE AS
	every_times_table.py



	📷  Paste a screenshot of your code and its output here



Every combination
Nested loops are also how you work through every possible combination of a set of options. Using 0 for no and 1 for yes, this code lists every combination of two toppings.
	print("Cheese \tBacon")
for cheese in (0, 1):
    for bacon in (0, 1):
        print(cheese, "\t", bacon)



	What is \t?
It is a tab. It lines your output up into neat columns instead of letting everything run together.



	CHALLENGE
27
	Sandwich shop
	STRETCH



The school canteen lets students build their own sandwich from four fillings.

	Filling
	Price

	Bread
	£0.25

	Chicken
	£0.55

	Salad
	£0.12

	Mayo
	£0.24



Write a program that lists every possible combination of the four fillings and the price of each one.
•  Start with just two fillings and get that working.
•  Then add the third and fourth.
•  Display the total price alongside each combination.

	How many combinations are there altogether? How did you work that out?



	SAVE AS
	sandwich_shop.py



	📷  Paste a screenshot of your code and its output here



	CHECKPOINT
You can now…
☐   explain what a nested loop is
☐   trace the order lines run in inside a nested loop
☐   use nested loops to generate every combination
☐   work out how many combinations there will be




	UNIT 8 OF 8
Projects
Three bigger problems. No step-by-step instructions this time.



	In this unit you will…
•  plan a program before you start typing
•  combine inputs, variables, maths, decisions and loops
•  test your program properly and fix what breaks
•  explain your own code to somebody else



	Before you start typing
Write down the steps in plain English first. What does the program need to ask for? What does it need to work out? What does it need to display? Getting that clear on paper is quicker than getting it wrong three times in the editor.



	PROJECT
1
	Going shopping



Write a program that keeps track of a shopping trip and works out how much was spent.
•  Ask the user for the name and price of each item they buy.
•  Keep a running total.
•  Let them keep adding items until they say they are done — a loop will do this.
•  At the end, display how many items they bought and the total cost.

	Extension
Warn the user if the total goes over a budget they set at the start.



	SAVE AS
	going_shopping.py



	📷  Paste a screenshot of your code and its output here



	Explain how your program works, in your own words.





	PROJECT
2
	Best value pizza



Pizzas come in different shapes, sizes and prices. Which one actually gives you the most pizza for your money?

The area of a circle is 3.142 times the radius squared. The area of a rectangle is length times width.
•  Ask for the size and price of a round pizza, and work out its price per square centimetre.
•  Do the same for a rectangular one.
•  Display which is better value.
•  Remember the radius is half the width of the pizza.

	Extension
Compare three pizzas instead of two, and display them in order of value.



	SAVE AS
	best_value_pizza.py



	📷  Paste a screenshot of your code and its output here



	Explain how your program works, in your own words.





	PROJECT
3
	Rock, paper, scissors



Build the classic game, with the computer as your opponent. Rock beats scissors, scissors beat paper, paper beats rock, and two of the same is a draw.
•  Ask the player for their name, then for their choice.
•  Get the computer to choose at random.
•  Work out who won and say so.
•  Add comments throughout so it is clear what the code is doing.

	Extension
Ask how many rounds they want to play, between 3 and 10. Keep score and show the result at the end.



	Further extension
Check the user really did enter a number between 3 and 10, and give them a sensible error message if not.



	SAVE AS
	rock_paper_scissors.py



	📷  Paste a screenshot of your code and its output here



	Explain how your program works, in your own words.



	CHECKPOINT
You can now…
☐   plan a program in plain English before writing it
☐   combine everything from Units 1 to 7 in one program
☐   test a program and fix the problems you find
☐   explain your own code to somebody else




	YOU MADE IT
Look back at Challenge 1
When you started this workbook, getting one word onto the screen was the whole task. You have since written programs that make decisions, repeat themselves, pick random numbers and work through every combination of a problem. That is a real skill, and you built it one challenge at a time.



Where to go next
•  Go back to any challenge marked STRETCH that you did not finish.
•  Take one of your programs and improve it — better messages, better error checking, a nicer layout.
•  Try rewriting an early program using something you only learnt later on.
•  Show somebody at home one of your programs and explain how it works.
2

