
 

 

Mr. Hansel 

Robotics (7th and 8th period) 

Week 1 
 

Instructions:  If you are receiving this packet, I am assuming you don’t have access to the Internet which will 

unfortunately makes a class focused on technology not quite so fun.  These are the rest of the notes we started tackling 

in class up to the last test.  We will continue along with more review and practice and a lead in to dictionaries to march 

towards the finish of Chapter 3.  Do the 2 program assignments that are in the packet.  If you do not have safe and 

reliable access to the internet, then handwrite what you would type for each step and I will check it manually. 

Otherwise, you should be on Google Classroom and doing this through trinket.io as we have done in class.  If able, try to 

get within WiFi range at either the school or McDonald’s to submit pictures of the answers to my e-mail address.  If that 

is not feasible, turn in this packet at the designated turn-in time to the school.  At present, that time is 7-9 AM Monday 

morning, but that is subject to change as the plan develops. 



CHAPTER 3 – ORGANIZING DATA
LISTS, TUPLES, DICTIONARIES, AND THE OTHER KITCHEN SINK



SEQUENCING

• An often underrated thing in life and around us is the fact that things are 
sequenced one after the other.  Whether events from day to day or a list or 
items you need to buy from the store we sequence information.

• Strings are sequences of characters that we’ve been dealing with

• Tuples and lists can contain pretty much anything you want and can be a 
sequence of strings, integers, Booleans, and they can all be mixed together



MUTABILITY

• Tuples are immutable and can’t be changed once assigned, like 
characters in a string, for example.  A “list” of chemicals to make a 
propane combustion reaction in chemistry would be (sort of) 
immutable, you need all the ingredients or the whole thing fails.

• Lists are mutable and you can add and remove objects from the list 
as needed.  For example, going to the store and buying things, I 
could scratch items off my list.

• This makes lists the far more versatile of the two, and in my 
opinion, the much desirable one to use.



LISTS

• Lists can be used to keep track of items by their order, 
especially when you know you want to make changes to 
the list (either changing the order or completely 
changing the items on the list).  You can have repeat 
entries on a list.

• Lists are created with square brackets [ ] or through the 
list function, list(argument), where the argument is the 
thing you want to make into a list.  (Generally, I ignore 
the function.  There may be a rare use here or there.)

• We saw examples of lists when we used the split 
function earlier.



LIST EXAMPLES



LIST INDEX

• Just like strings, you can use an index to call a specific item in a list (rather 
than just one character).

• Remember, indexes start at 0 and negative values work too!



INDEX EXAMPLES



LISTS OF LISTS

• What makes these data structures so versatile, is 
you can nest them within one another.  You can 
have a list of lists.  (Imagine me stapling several 
grocery shopping lists together, each one is a list, 
but it is also a grouping of lists in one “group”.)

• You can call item from a list within a list by using 
double indexes, see example.



LIST EXAMPLES



CHANGING AN ITEM IN A LIST

• Unlike strings, you can change a specific item in 
a list because lists are mutable.



SLICING LISTS

• And, they can be sliced too, much like strings.

• Remember, it’s the format list_variable[start:stop_before:count_by]



APPEND()

• Add an item to the back of a list with the append list method

• A list method is a string function but for a list instead basically.  
They behave in the same manner with the format 
list.method(argument)



COMBINE LISTS

• Merging lists with the extend list method or += (like the math 
operand and assignment)

• Append specifically adds the items as a new list at the end of the 
list.  Extend adds the items into one combined superlist and not as 
it’s own sub-list.



INSERT()

• Insert() works like append(), but you can put the item anywhere in 
the list.

• Insert takes two arguments.  The index of insertion, and then the 
item to be inserted.  This means 0 inserts at the beginning and any 
number of the length or greater inserts at the end.



DELETE AN ITEM

• Delete is a statement, not a list method, and is called by typing 
del list[index]

• This specifically removes whatever item at a specific location 
no matter what it is.



DELETE AN ITEM… AGAIN?

• The remove list method, .remove(), lets you remove an item by its 
specific value.  Very useful if you know exactly what to remove, but 
not sure where it may be in any given list.



POP AN ITEM

• The .pop() list method takes the item at the index of the argument, 
removes it from the list, but reports the item that just got moved 
back.

• Useful if you want to do work through the stack (a series of items 
to be done in a specific order).

• Using pop on the first item in a list via a loop, does “First In, First 
Out”, whereas using pop on the last item in a list via a loop does 
“Last In, First Out”



LIFO VS. FIFO

• LIFO – The last item needs to be the first 
removed. (Think a stack of boxes when 
moving.)

• FIFO – The first item put in is the first item 
to be removed. (Think milk at a grocery 
store, or going through a What-a-burger 
drive-thru.)



EXAMPLE

• The first one ends on an empty list because I did .pop() on the list 
three times, once per element.  I did not do pop that many times 
on the second list.  Thus, some items remained.



IS THIS LIFO OR FIFO?



LAST IN, FIRST OUT



FIND AN ENTRY INDEX

• You can use the .index() list method to say “Look for this” and the 
program will tell you the index where it found it.

• It will only find the first index in the list that the item appears.



TEST TO SEE IF SOMETHING IS THERE

• The statement “in” is how you test to see if something is in the list 
or not at least one time.  It will only respond with either “True” or 
“False”.



LEN()

• len() tells you how long a list is (how many items are in that list).  
Remember, len() on a string tells you how many characters are in 
that string though, which is slightly different from len() for a list.



COUNT()

• Count lets you count how many times something appears in a list



REMEMBER, JOIN AND SPLIT ARE THINGS

• Join let’s you join items together into a single coherent string. Split 
let’s you separate items in a single string into a list of the items.  
Both require a separator (usually a comma, slash, or space).



SORT() VS. SORTED()

• sort() is a list method that sorts the list as it is in place list.sort()

• sorted() is a general function that makes a copy of the list that is 
sorted written new_list = sorted(list)

• Numbers get sorted numerically

• Strings get sorted numerically by number placement, then 
alphabetically with ALL capital letters coming before any lower 
case letters

• The argument reverse=True can be used to reverse sort



EXAMPLES



DICTIONARIES

• Dictionaries are sort of like lists, but the order doesn’t matter!  
This also leads to them being mutable so adding, deleting, and 
changing entries are all on the table.

• Since order doesn’t matter, you cannot use indices to designate an 
entry.  So how do you find an entry?  By using a key which behaves 
like the index instead.

• Keys let you locate a certain value, just like in a regular dictionary 
you need to know the word to figure out what it means.



DICTIONARIES

• Dictionaries are written with { } as seen in the example below:

• I like to do my variable and the open curly brace on the first line, 
and then put each thing on its own line.  At the end, I put the close 
curly brace on a line by itself to show the end of the dictionary.



KEY-VALUE PAIR

• Dictionaries use a colon to separate keys from values to create key-
value pairs.

• The thing before the colon is a key that you can use as a reference
to look up the related values after the colon.  If I looked in my 
saber dictionary for Altria, the computer would spit back out the 
integer 9.

• Each key-value pair should be separated by a comma.  You’ll even 
notice I put one right before the end of the dictionary, which 
surprisingly doesn’t cause a problem even if it’s not needed.



RETRIEVING AN ITEM

• Keys are often strings, like in my example, but technically they can 
be any immutable data type.

• Values to my knowledge, can mostly be anything.  In the example 
we have a list, string, and integer value.

• Let’s say I know the key I want to pull to see a specific value.  In my 
example, I know I want to see the list  under the key ‘Okita’.  I type 
the dictionary name in and type the key just like I would an index 
to see the value.  Since I have a list, I can even use a regular index 
after that to ping a specific item in the list.



ADDING AND CHANGING

• The most important thing, is knowing how to add or change items 
in your dictionary.

• Refer to the item by its key in the dictionary, like you would if 
calling it, and if it exists, it will overwrite what was there.  If it 
didn’t exist, it will make a new entry with that exact key-value pair.

• For this reason, all keys must be unique.  You can only use each key 
once.



.UPDATE()

• Remember how we could extend a list with extend?  Well let’s say I 
have two dictionaries I want to combine together.

• We use the method dictionary.update(argument) where the 
argument is the 2nd dictionary we want to add in to the first.

• What happens if you have a duplicate key? It overwrites the first
entry, much like a list would.



DELETE ONE THING

• What if you want to take an item out of a dictionary?  You can 
delete it with del, just like we did before. Instead of typing the 
index, you type the key in to completely remove the entire entry.  
Order doesn’t matter in a dictionary, so you don’t even have to 
worry about things not being where they should anymore.



DELETE EVERYTHING!

• What if you want to take every item out of a dictionary?  I just 
recommend starting over by reassigning { } to the same name, but 
you can also use clear() with no argument.



IN TESTING

• I’ve been playing around with these examples so much, that I 
forgot who was in there.  Let me write some in statements to test 
if certain Sabers are in my dictionary or not.

• Notice how it didn’t find Photon Ray. in only look at keys 
specifically to let you know if a certain key is there or not.  More 
complex code is required to evaluate the values.



SEE EVERYTHING!

• To see all keys in a dictionary, use the method .keys()

• To see all values in a dictionary, use the method .values()

• To see all key-value pairs in a dictionary, use the method .items()

• .items() is a bit unique as it returns the key-value pairs as tuples, 
which are basically immutable lists in regular parentheses.  Their 
immutability also means I don’t like to use them very often.



COPYING THE DICTIONARY

• Like we learned with lists, if I change something somewhere in the 
code that the dictionary points to, the dictionary will be changed 
as well and I may not want that to be the case!

• You can make a duplicate copy of your dictionary that won’t be
altered by those changes by using .copy() to a new variable.



Descent Inventory Program 

This assignment is a little less step by step than some previous assignments.  I want to see who really has 
a better grasp on what they read about in the notes about dictionaries.  Create a program in Trinket that 
does all of the following to help me track different character inventories in a board game I like. 

Make a dictionary using the heroes as keys and a list of their starting equipment as the values.  The 
heroes and their equipment are below. 

Syndrael - Iron Longsword, Wooden Shield 

Grisban - Chipped Greataxe 

Leoric - Arcane Bolt 

Jain - Yew Shortbow 

 

They receive a total gold of 200 that no one hero owns and should be tracked seperately. 

 

Upon completing a quest, the heroes find a Leather Armor they give to Jain.  Add it to her inventory. 
They also received 75 extra gold pieces from the quest. 

 

On the road, Grisban dies a horrible death!  Delete him from the dictionary entirely. 

 

The heroes take it upon themselves to recruit a healer named Avric.  He starts with an Iron Mace and 
Wooden Shield so add him to the dictionary. 

 

The party stops in town to spend their newfound money to gear up. They buy: 

Chainmail for Syndrael costing 150 gold 

Immolation for Leoric costing 150 gold 

Leoric sells his Arcane Bolt gaining the party back 25 gold 

and a Heavy Cloak for Jain costing 75 gold 

 

Some of their inventory is getting messy.  Go through and sort their individual inventories by calling the 
individual lists in the dictionary and sorting them appropriately. 

 



Finally, print out the inventories and final gold count that the party has left. 



Chapter 3 Review Sheet – Pre-Dictionary 

1. Create a list of school years that you were in intermediate school (5th and 6th grade for those of you like me that 
didn’t have intermediate like that.  Create a second list of years that you were in middle school (7th and 8th 
grade). 

 
2. Using a single index on the appropriate list, print the year you started the 6th grade. 

 
3. Combine those two lists together into one list of lists with a name of your choosing. 

 
4. Using double index on your master list created in step 3, print the year you started the 8th grade. 

 
5. Make a list called favorites and include your favorite teacher, favorite food, and favorite game/show all in lower 

case and in that order. 
 

6. Using list commands and indexes, capitalize the name of your favorite game/show like a title. 
 

7. Using list commands and indexes, make the list show the name of your favorite teacher all upper case. 
 

8. Using list commands, append your favorite animal to the list. 
 

9. You ate your favorite food for lunch and do not have it any more.  Go ahead and remove it from the list. 
 

10. Use index to find the index of your least favorite of the things still on the list. 
 

11. Using the index you just found out, delete that item from your list.  Print your list now.  (You haven’t had to print 
it once since you made it.) 
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