CS Bridge, Lecture 16

Dictionaries
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Today’s

guestions




How can I organize my data so it's easier to use?



Think/Share:

Store names of habitat animals and
their corresponding diet



elephant bear otter platypus

clams grass shrimp




Task - Relating data with each other

['elephant', ‘bear', ‘otter', ‘platypus']
['grass', ‘berries', ‘clams’, ‘shrimp']
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Task - Relating data with each other

['elephant', ‘bear', ‘otter', ‘platypus']

['grass', ‘berries', ‘clams’, ‘shrimp']
K_/ [hece pieces of information are
linked!

Can we ctore them co theyre
accociated with each other?



Dictionaries!



Dictionary
A container data type that
maps “keys” to their
associated “values”.




Anatomy of a Dictionary

name of dic = {}

name of dic = {'elephant': 'grass', 'bear': ‘berries’,

'otter': ‘clams’, 'platypus': ‘shrimp'}
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\’ Thic ic a dictionary literal




Anatomy of a Dictionary

name of dic = {'elephant': 'grass', 'bear': ‘berries’,
'otter': ‘clams’, 'platypus': ‘shrimp'}
K It ic eacier to vicualize it thic way:
dict
keys values
‘elephant’ > ‘grass’
‘bear’ > ‘berries'
‘otter’ > ‘clams’
‘platypus’ — shrimp’




Anatomy of a Dictionary dict

keys values
‘elephant’ > ‘grass’

‘bear’ > ‘berries’

‘otter’ > ‘clams’
‘platypus’ — ‘shrimp’

\Eack key can ctore one value




Anatomy of a Dictionary dict

keys values

>>> d[ ‘elephant’] ‘elephant’ R ‘grass
‘bear’ > ‘berries’

‘otter’ > ‘clams’

‘platypus’ — ‘shrimp’

\Eack key can ctore one value




Anatomy of a Dictionary - Get/Set

>>> d[ ‘elephant’]

(

TA[(’ opekation s
called ‘get”
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keys values
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Anatomy of a Dictionary - Get/Set dict

keys values

>>> d[ ‘elephant’] ‘elephant’ R ‘grass
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‘platypus’ — ‘shrimp’




Anatomy of a Dictionary - Get/Set dict

keys values

>>> d[ ‘elephant’] ‘elephant’ R ‘grass
‘bear’ > ‘berries’

‘otter’ > ‘clams’

‘platypus’ — ‘shrimp’




Anatomy of a Dictionary - Get/Set dict

keys values
>>> d[ ‘elephant’] ‘elephant’ R ‘grass
‘bear’ > ‘berries'
‘otter’ > ‘clams’
‘platypus’ — ‘shrimp’
>>> d[ ‘elephant’] = ‘leaves’

\ [hi¢c operation i<
called ‘cet”



Anatomy of a Dictionary - Get/Set dict

keys values
>>> d[ ‘elephant’] ‘elephant’ >
‘bear’ > ‘berries’
‘otter’ > ‘clams’
‘platypus’ — ‘shrimp’
>>> d[ ‘elephant’] = ‘leaves’

\ [hi¢c operation i<
called ‘cet”



Anatomy of a Dictionary - Get/Set dict

keys values
>>> d[ ‘elephant’] ‘elephant R
‘bear’ > ‘berries’
‘otter’ > ‘clams’
‘platypus’ — ‘shrimp’
>>> d[ ‘elephant’] = ‘leaves'’

>>> d[ ‘cat’]



Anatomy of a Dictionary - Get/Set

>>> d[ ‘elephant’]

>>> d[ ‘elephan
>>> d[ ‘cat’]

dict
keys values
‘elephant’ >
‘bear’ > ‘berries'
‘otter’ > ‘clams’
‘platypus’ — ‘shrimp’




Anatomy of a Dictionary - Get/Set dict

keys values
>>> d[ ‘elephant’] ‘elephant’ R
‘bear’ > ‘berries'
‘otter’ > ‘clams’
‘platypus’ — ‘shrimp’
>>> d[ ‘elephant’] = ‘leaves'’
>>> d[‘cat’] ‘get” errore if the key ic

&./

not in tA€ c(/ct



Dictionary - in

>>>‘elephant’

in d

dict
keys values
‘elephant’ >
‘bear’ > ‘berries’
‘otter’ > ‘clams’
‘platypus’ — ‘shrimp’




Dictionary - in

>>>‘elephant’

in d

dict
keys values
‘elephant’ >
‘bear’ > ‘berries’
‘otter’ > ‘clams’
‘platypus’ — ‘shrimp’




Dictionary - in

>>>‘elephant’ in d

>>>'cat’

not in d

dict
keys values
‘elephant’ >
‘bear’ > ‘berries’
‘otter’ > ‘clams’
‘platypus’ — ‘shrimp’




Dictionary - In dict

keys values

>>>‘elephant’ in d ‘elephant’ .
‘bear’ > ‘berries’
>>>'cat’ not in d ‘ . ‘ .
otter > clams
‘platypus’ — ‘shrimp’

Common pattern: Check if key ic precent. IF it is, do
comething. IF it ient, do comething elce.



Building a dictionary

>>> d = {}




Building a dictionary

>>> d = {} 4\

Create an empty dictionary




Building a dictionary

>>> d = {}

>>> d[ ‘elephant’] = ‘grass’
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Building a dictionary

>>> d = {}

>>> d[‘elephant’] = ‘grass’{-\

>>> d We can add keye ucing ‘cet”




Building a dictionary

>>> d = {‘elephant’: ‘grass’}




Types of Dictionaries

e So far, we've seen dictionaries mapping from strings to ints

o This is not the only type of dictionary!

o You can map from string/int/float to string/int/float...




Think/Share:

Store names of CS lecturers and their
ages



Accessing a Dictionary’s Keys

>>> d = {‘Buket’: 31, ‘Nick’: 28, ‘Baris’: 35}




Building a dictionary

>>> d = {‘Buket’: 31}

>>> d[ ‘Buket’] += 2




Building a dictionary
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™
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Building a dictionary
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>>> d[‘Buket’] += 2
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we can get/cet on the came line!

(come as df Buket'] = df Buket'] + 2)




Accessing a Dictionary’s Keys

>>> d = {‘Buket’: 31, ‘Nick’: 28, ‘Baris’: 35}
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Accessing a Dictionary’s Keys
>>> d = {‘Buket’: 31, ‘Nick’: 28, ‘Baris’: 35}

>>> d.keys ()

™

Iterable collection of all the keye.

Tterable meane it can be uced in foreach



Accessing a Dictionary’s Keys

>> d = {‘Buket’: 31, 'Nick': 28, 'Baris':35}
>>> list(d.keys()) <\

we are ucing lict() to convert d.keye() into a
lict



Accessing a Dictionary’s Values

>> d = {‘Buket’: 31, ‘Nick’: 28, ‘Baris’: 35}




Accessing a Dictionary’s Values

> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}

>>> list(d.values())




Accessing a Dictionary’s Values
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“~
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lict

>>> list(d.values())




Accessing a Dictionary’s Values

> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}

“~

we are ucing lict() to convert d.valuec() into a
lict

>>> list(d.values())




Looping over a Dictionary’s Keys

> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}
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Looping over a Dictionary’s Keys

> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}

>>> for name in d.keys():

we can uce foreach on the

print (name)

dictionary’e keye!



Looping over a Dictionary’s Values

> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}
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>>> for age in d.values():
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Looping over a Dictionary’s Values

> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}

>>> for age in d.values():

we can uce foreach on the

print (age)

c(ictionary ¢ valuee!



Looping over a Dictionary’s Keys and Values

> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}




Looping over a Dictionary’s Keys and Values

> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}
>>> for name, age in d.items():




Looping over a Dictionary’s Keys and Values

> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}

>>> for name, age in d.items():

iteme() givee ue key,

value pairs



Looping over a Dictionary’s Keys and Values

> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}
>>> for name, age in d.items():

print (name, ‘is’, age, ‘years old.*&*\\\

iteme() givee ue key,

value pairs



Looping over a Dictionary’s Keys and Values

>> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35} >>>
for name, age in d.items():

print (name, ‘is’, age, ‘years old.*&*\\\

iteme() givee ue key,

value pairs



Looping over a Dictionary’s Keys and Values
> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}

>>> for name, age in d.items():
print (name, ‘is’, age, ‘years old.’)

'\_ print() will automatically

concatenate arge ceparated by

commac!



Printing with sep=

> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}
>>> for name, age in d.items():

print (name, age, sep=‘: ')
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K_ cep ic an optional arqument like
end!



Printing with sep=
> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}

>>> for name, age in d.items():
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end!



Printing with sep=

> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}
>>> for name, age in d.items():
print (name, age, sep=‘: ')

K' the ceparating ctring will be
printed between the arquments

You page into ,bkiht[}



Printing with sep=
> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}

>>> for name, age in d.items():
print (name, age, sep=‘: ')

.

the default ic cep=""(incert cpace)



Getting a Sorted List of Keys

> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}
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Getting a Sorted List of Keys

> d = {‘Buket’: 31, 'Nick’: 28, ‘Baris’: 35}
>>> sorted(d.keys())

'\_ Cortea/[) returne a fict in

alphabetical order!



Getting a Sorted List of Keys

> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}
>>> sorted(d.keys())

>>> d
{'Buket': 31, 'Nick': 28, 'Baris': 35}




Getting a Sorted List of Keys

> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}
>>> sorted(d.keys())




Sorting a Dictionary’s Values

> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}




Sorting a Dictionary’s Values

> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}
>>> sorted(d.values())




Sorting a Dictionary’s Values

> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}
>>> sorted(d.values())




Sorting a Dictionary’s Values

> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}
>>> sorted(d.values())

'\, corted() returne a lict in

numerical order!



Retrieving Min/Max Values

> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}




Retrieving Min/Max Values

> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}
>>> min(d.values())
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Retrieving Min/Max Values

> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}
>>> min(d.values())

>>> max (d.values())

K_, returne the emallect element!
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Retrieving Min/Max Values

> d = {‘Buket’: 31, '‘Nick’: 28, ‘Baris’: 35}
>>> min(d.values())

'\_ returne the cmallect element!

>>> max (d.values())

'\__ returne the biggect element!



List & dictionary operations

_Lists Dictionaries

A new empty variable my_list=[] my_dict={}

A new variable with values my_list=[1, 2, 3] my_dict = {k1:v1, k2:v2, k3:v3}
Accessing an entry my_list[indx] my_dict[key]

Adding an item my_list.append(item) my_dict[key] = value

Changing the value of an item my_list[indx] = new_value my_dict[key] = new_value
Removing an item my_list.pop(indx) my_dict.pop(key)



What's next?



Nested Data Structures

e \We can nest data structures!
o Lists in lists
m grid/game board
o Lists in dicts
m animals to feeding times
o Dicts in dicts
m your phone’s contact book

o ...and so on!



How to organize data

Ice cream sales

June July August
2018 500 700 600
2019 550 750 700
2020 250 500 400

UNTV199 Introduction to Programming with Python



ice

How to organize

Ice cream sales

data

June July SIIZTELE
2018 ice?g? [0] ice7[8§) [1] ice6[8?[2]
2019 ices[i? [0] iceﬁ? [1] ice7[§)?[2]
2020 icez{;;) [0] iceS[(Z)? [1] iceig?[Z]

= [[500,700,600],

[550,750,700],

[250,500,400]1]

Example: June 2020 ice cream sales is accessed as ice [2] [0]

UNTV199 Introduction to Programming with Python




How to organize data

Ice cream sales

June July August

2018 500 700 600

2019 550 750 700

2020 250 500 400
ice = {2018: {'Jjune':500, 'july':700, 'august':600},
2019: {'june':500, 'july':700, 'august':600},
2020: {'june':500, 'july':700, 'august':600}}

Example: June 2020 ice cream sales is accessed as ice [2020] [ ' june']

UNTV199 Introduction to Programming with Python



Think/Share:

Implement a phone book using
dictionaries



