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Key Points

1) Create and use lists and arrays as examples of data
structures.

2) Use the For all together and For all in order
statements with lists.

Page 2

COSC 123 - Dr. Ramon Lawrence

Managing Multiple Objects

Programs need to be able to deal with lots of data without
becoming tedious to write.

A data structure holds and manages a group of objects using
one variable name.

Alice has two data structures: lists and arrays.
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Creating a List

A list is created in Alice by using the create new variable
button then check make a List box. Then, you can add
items to your list by clicking on the new item button.

£3 Create New Local Variable. =
Name: g agons
W C number
Boolean
 Ovject
.. |E]
Values: vimkoa [Ust [v]
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Lists

A list is a linear data structure whose size can grow.

A list has methods that allow you to:
eretrieve an item at a particular index in the list
¢add an item to the front, end, or middle of the list

eremove an item from the list

edetermine the size (number of items in the list)
List methods List functions

—_— p—

Insect <tem> al beginning of workdnmy st method.dr sgons

insert <gem> at end of workdmy fist method.dr agons.

Insat caem> o posiion dnde> of vk s mothod 3008

st tem from list s st ompty

Fandom em from kst st containg b
ihiemfromst >

siro of bst
st index of ¥

i tast index of ¥
remove all o from worlamy first method dragons.
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List Example
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» In this example there are ten objects in a
list.

»For all together moves all objects in
the list at the same time.

worid.my first methed #opssmes
List object __|

] o (e ). a1 [
school o <

For all
together —¢
statement
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Lists
For all together and in order

The For all together statement performs the operations
on all objects at the same time.

The For all in order statement performs the operations
one at a time in the order the objects are in the list.
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List Structure

COSC 123 - Dr. Ramon Lawrence

Demonstration Exercise
Lists

Use SchoolOfFish.a2w.

Tasks:
#Add a new fish to the school.
+Make a fish disappear from the school with 50% probability
every loop iteration.

= Start off by making first fish in list disappear then try to make any fish in
the list disappear.

= Note: Make an object disappear by setting its opacity to 0%.

#Add a shark that swims into the school and eats a random fish
in the list every time it swims into the school.

Page 8

Alist is a flexible linear data structure as you can add entries
any where in the list and the list can grow to any size.

This flexibility is achieved by linking each entry together. The
downside to this flexibility is that it is less efficient to get to any
particular element in the list as you must traverse the list.

Start of list End of list
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Arrays

An array is a fixed size linear data structure that stores multiple
items. The size of the array is determined when it is created.

An element in an array can be accessed directly by its index
without visiting other items. The For all together and For
all in order statements cannot be applied to arrays.
Access each element in an array using an Loop instead.

Array with 6 elements:

Page 10

Page 9
COSC 123 - Dr. Ramon Lawrence
* | hamsters = [ nampstor1, hampster2, hampster3, hampstera, hampsters, hampsters |,
ovi| currentHamster = <None>
SLoon 5 o e 0 w
currentHamster set value 1o item index from hamsters more...
currentHamster move up 1 meter -~ more..
currentHamster move down — 1meter  more..
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Demonstration Exercise
Arrays

Use hamster.a2w.

Tasks:

+Add two more hamsters to the array.

#Make all hamsters jump up in order.

#Make the hamsters jump up in reverse order.
+Make every second hamster jump.

#Make a random hamster jump. Make it so a mouse click on a
hamster will whack it. Keep score.
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Lists
For all together and For all in order

Question: What will this code do?
= T |

s Levery O em_from_dragons logethar

move up Smelers  maere—

move down - 5 meters — mare—

v em_from_dragens ot atime.
move up - Smeters  mere_

move down 5 meters  mere_

A) Move each dragon up/down separately then move each
dragon up/down together.

B) Move each dragon up/down together then move each dragon
up/down separately.

C) Move each dragon up/down together only.
D) Move each dragon up/down separately only. Page 13
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List Index

Question: Given the list below at what index is "A"?
DFGXABC

A) 4

B) 5

c)6
D)7
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List Insert

Question: Given the list below what is the result if insert Z at
index 27

DFGXABC
AZDFGXABC
B)DZFGXABC

C)DFZGXABC
DDDFGZXABC
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Arrays versus List

Question: Your program must store 10000 objects. You will
never have more than 10000 objects, and you need the ability to
get a particular object quickly.

What should you use an array or a list?

A) Array
B) List
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Exercises
Lists and Arrays

Exercise #1: Soldier March
#Create a group of 12 soldiers in three rows of four.

+Make them all move forward, turn left half a turn, then move
forward again at the same time.

#Make each row of soldiers do the actions above in turn.

Exercise #2: Pick an object - Create a world with five objects.
& Allow the user to click on the objects.

#The order the objects are clicked are the order they should be
put into an array.

¢ After the objects are put in an array, print out the contents of
the array.

#Bonus: Instead of printing, line the objects up in the order they
were picked. Page 17
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Conclusion

Lists and arrays are data structures that hold and manage a
group of objects using one variable name.

The elements stored in lists and arrays can be accessed using
a numeric index, which starts at 0.

When performing list operations, list elements are shifted to
make room for new items or to close the gap after a removal.

An array is generally more efficient than a list, but it has a fixed
size.
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Objectives

Key terms: data structure, list, array

Alice skills:
#Create and use lists and arrays.

#Use list methods and For all together and For all in
order.

<+Importing and exporting objects.
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