Python: List/Dictionary
Comprehension

1405 Instructor: Ruiging (Sam) Cao



List Comprehension

* An iterable is any data object that can be iterated over (i.e.,
returned one at a time, or looped over with a for orwhile loop)

e.g., list, dict, str, tuple, set

applying an R4EERle]gl to each element of an existing liElezlel{z

* List comprehension ienerates a new listin a concise way b

Iy expression for Y in iterable if condition]

> The “1f condition” partis optional




lterable vs. Non-lterable

* An iterable type is any data object that can be iterated over (i.e.,
returned one at a time, or looped over with a for orwhile loop)

e.g., list,dict, str, tuple, set
»Non-scalars are not necessarily iterable, though a lot of them are

* Anon-iterable type is the opposite of an iterable type
»All scalars in Python are technically non-iterable

» Strings are a bit ambiguous: a string represent an atomic, indivisible
value (e.g., in the database context it satisfies TNF), but a string in
Python is technically non-scalar (characters) and iterable as well



Exercises: List Comprehension

1.

2.

Create a new list that equals element-wise sum of two lists 111
and 112 of the same length (Basic)

Create a new list that consists of integer elements from an
existing list 11 (Filter)

Turn a list 11 of integers into 5-digit zip codes of string type with
Os in the beginning to fill space (hint: use f-string :05) (Function)

Create a Boolean mask for whether each elementin a list 11 of
Integers is even (True) or odd (False) (Condition)

Flatten a nested list 11, i.e., combine the elements of the nested
list 11 (which are themselves lists) into a large list (Nested)



Exercises: List Comprehension (Basic)

(Basic) Create a new list that equals element-wise sum of two lists
111 and 112 of the same length

new 1li= [1i1[j]+1i2[j] for j in range(len(1lil))]




Exercises: List Comprehension (Filter)

(Filter) Create a new list that consists of integer elements from an
existing list 11

new li= [x for x in 1li if type(x)==int]




Exercises: List Comprehension (Function)

(Function) Turn a list 11 of integers into 5-digit zip codes of string
type with Os in the beginning to fill space (hint: use f-string :05)

new 1li= [f'{x:05}"' for x in 1i]




Exercise: List Comprehension (Condition)

(Condition) Create a Boolean mask for whether each element in a
list 11 of integers is even (True) or odd (False)

new li= [True if x%2==0 else False for x in 1li]




Exercises: List Comprehension (Nested)

(Nested) Flatten a nested list 11, i.e., combine the elements of the
nested list 11 (which are themselves lists) into a large list

new 1li= [x for sublist in 1i for x in sublist]




Mapping: Element-Wise Transformation

* Similar to list comprehension, mapping is another common
way to apply element-wise transformation to an iterable

JECES e dmap (function, iterable)

 Example: Turn all elements in a list 11 into strings

list(map(str,1i))




Mapping: Element-Wise Transformation

* Similar to list comprehension, mapping is another common
way to apply element-wise transformation to an iterable

JECESalEYdmap (function, iterablel,iterable2)

* Example: adding numeric elements of two equal-length lists
list(map(lambda a,b: a+b, [1,2,3], [-1,-2,-3]))




Exercises: Mapping

(Mapping) Create a Boolean mask for whether each elementin a list
liis greaterthan 5




Exercises: Mapping

(Mapping) Create a Boolean mask for whether each elementin a list
liis greaterthan 5

list(map(lambda x: True if x>5 else False, 1li))




Dictionary Comprehension

* Very similar to list comprehension, generates a new dictionary by
oplying LCVEIRAZINEEY(IGEEI s to each element of an existing

VhieeYdl{ key expr:value expr for X in itrb if cond}

> The “1f cond” partis optional




Exercises: Dictionary Comprehension

1. Create a dictionary that maps each element in the list 11 into 1
plus that element (Basic)

2. Create a dictionary that maps only integer item in an existing list
11 into 1 plus that element (Filter)

3. Create a dictionary that maps unique values of the list 11 to
their number of occurrences (hint: use set()) (Function)

4. Create a dictionary that maps eachitemin alist 11 to a Boolean
mask for whether it is integer (True) or not (False) (Condition)

5. Create a dictionary using the list of keys and the list of values
corresponding to each key (hint: use zip()) (Zipping)



Exercise: Dict Comprehension (Basic)

(Basic) Create a dictionary that maps each element in the list 11
Into 1 plus that element

new dict= {x:x+1 for x in 1i}




Exercise: Dict Comprehension (Filter)

(Filter) Create a dictionary that maps only integer item in an existing
list 11 into 1 plus that element

new dict= {x:x+1 for x in 1i if type(x)==int}




Exercises: Dict Comprehension (Function)

(Function) Create a dictionary that maps unique values of the list 11
to their number of occurrences (hint: use set())

new_dict= {x:1li.count(x) for x in set(1li)}




Exercise: Dict Comprehension (Condition)

(Condition) Create a dictionary that maps eachiteminalistlitoa
Boolean mask for whether it is integer (True) or not (False)

new dict= {x:type(x)==int for x in 1i}




Exercise: Dict Comprehension (Zipping)

* (Zipping) Create a dictionary using the list of keys and the list of
values corresponding to each key (hint: use zip())

new dict = dict(zip(keys,values))

instead of

new dict

{keys[i]:values[i] for i in range(len(keys))}




