CSCl 204: Data Structures &
Algorithms

Abstract Data Type

What's in common?

In both cases, we (the application programs) just wanted

to use the pre-built class (Date or GradeBook).

We don’t care how Date or GradeBook was
implemented.

We are not supposed to visit or change the
implementation of Date or GradeBook classes.

Using ADT makes our lives much easier!
We don’t need to re-invent the wheels!

Information Hiding

« ADTs can be viewed as black boxes:

« functionality is provided through an interface.

« Matrix in the coming lab!

« implementation details are hidden inside the
box.
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Consider some examples ...

¢ The Date class we saw in CSCI 203

—d = Date()
— tomorrow = d.next_day() gives a new date
— d.is_week_day() gives True of False

* A GradeBook class

— b = GradeBook(student_list, course_list)
— print(b.get_grade(‘Sam Brown’, ‘CSCI 204’))

Abstract Data Type
« An abstract data type (ADT) is a collection of data and a
set of operations on the data.
« An ADT has the following features.

« Information Hiding: It hides implementation details
from the users. That is, it presents what the ADT does,
not how it does.

« It provides an interface that other programs can use
to access the functionality of the ADT.

Types of Operations

« ADT operations can be grouped into four
categories:

« constructors — creates the ADT
« accessors — gets information

« mutators — changes information
« iterators — navigates through it
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inic_ ( selr )i
Create an empry Bag "

add(sels , item ):
""" Adds an item to the Bag. What if it doas mot £1t?

pass

remove (self , item ):

we® removes an item from the bag and recurns it.

What to do Af its not in there ? return None ? Exception ? "~
pass

concains (self , item
wn= checks if an item i3 in the bag , returns True or False "=

pass

iterator ( selif ):
Wen returns an iterator for the kag "*"
pass
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tom bag_base import Bag

ttems = ['hello’, ‘world', 123, Trus,
my_bag = Bag()

print('Test bag_bass ...')

# The followings test bag_base
s :
bag, add ()
print('added .. ', x)

print('Test contains ...’
‘Tes

‘How are you?', 234, 567]

)
+ my_bag.contains(“hella™) True : '

my_bag.contains (True) True :

my_bag.contains (False) Fal
myﬂ:agmunmma(sslh T

True :
"Test my_bag.contains (567%) False :

for x in items:
mybag, remove(x)
printl'Removing ..., x)

print('Count of items in the bag :

, my_bag.contains('hellc'))
N contains (Trus))
, My_bag.contains(False))
my_bag.containa(567) )
. my_gag.contama(ss?sn

e

', lenimy_bag))
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