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Python

>>> import requests
>>> response = requests.get("https://api.github.com")

*Tesgonse  is am obyect Pt coduins e nesulds of yow  venuesh

B ebddes

: S‘\'(ﬂ'us cade ! He shws of Youe retues-l-
Python

if response.status_code == 200:
print("Success!")

elif response.status_code == 404:
print("Not Found.")

LP Aso if 901 use respouse in a Bpolean context it evaluaks o'
L True if shhs cat less Hha Yoo
L> F«ie it O'Hu‘wfse

* fuise b shaus()

raise_error.py

Python
import requests
from requests.exceptions import HTTPError
URLS = ["https://api.github.com", "https://api.github.com/invalid"] f‘MSeS o Hﬂ PE("‘O(‘ Fﬁ/ Shhs
for url in URLS:
trys Codes behwean Hop aw)  60O-

response = requests.get(url)

response. raise_for_status()
except HTTPError as http_err:

print(f"HTTP error occurred: {http_err}")
except Exception as err:

print(f"Other error occurred: {err}")
else:

print("Success!")
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Ly W respouses content 5 ba}e_s

. Fext ()

)'3 +\4€, /‘C.Spmse Ca»n‘e»i as 0 g]'r.'ng

b TF s Senalize) TSON couleut.

: . ) Son()
L a,whmuhcqlha Converks res ponse object mh a n)&m dn‘c‘h‘ov-aw,__

b retums g c).‘c,l-:om,u?_ Yike ob;ect ,a\\m:uj «aa«;b acess heess by ka&.

b "\Lu)ers are Case insensibve  So Yo Com  Cilcess Hen  voithout worryiny ebout

CA‘)H'.' )?%qﬂ'u'an

ﬂxh): ny QA&/\;._S‘]'NW& (Yrermetens

'W\a\ws ‘aowr CDET quues}' Customizable.
'@ E M.S"'D C)-‘i' Lub’s re,yas:-\wua_ Search API ‘}b ]Ooh %r fo'ul‘lf‘ ﬂ‘"wn f‘&‘ao”s‘.'

Python search_popular_repos.py

import requests

Gou cuy prs> P acamg

response = requests.get( ether as o Ochime.,
https://api.github.com/search/repositories", é(’) O a¢ a bs+ ol
params={'q": "language:python", "sort": "stars", "order": "desc"},
tuples.

)

json_response = response.json()

popular_repositories = json_response["items"]

for repo in popular_repositories[:3]:
print(f"Name: {repo['name'l}")
print(f"Description: {repo['description']}")
print(f"Stars: {repol'stargazers_count']}\n")



Cushmizing Request Headers

Python text_matches.py

import requests

response = requests.get(
"https://api.github.com/search/repositories",
params={"q": '"real python"'},
headers={"Accept": "application/vnd.github.text-match+json"},
)

json_response = response.json()
first_repository = json_response["items"][0]
print(first_repository["text_matches"][0] ["matches"])

cThe  "Auegt" eader Yells e serves what  conhent Ty pes our

applic ation Can kanﬂc.

Brangle of Usivg Oter HTTP mea’

Python

>>> import requests

>>> requests.get("https://httpbin.org/get")

<Response [200]>

>>> requests.post("https://httpbin.org/post", data={"key": "value"})
<Response [200]>

>>> requests.put("https://httpbin.org/put", data={"key": "value"})
<Response [200]>

>>> requests.delete("https://httpbin.org/delete")

<Response [200]>

>>> requests.head("https://httpbin.org/get")

<Response [200]>

>>> requests.patch("https://httpbin.org/patch", data={"key": "value"})
<Response [200]>

>>> requests.options("https://httpbin.org/get")

<Response [200]>

Python can lse  be passel

b Fyples
>>> import requests df””—_———’—— as by e

>>> requests.post("https://httpbin.org/post", data={"key": "value"})
<Response [200]>

Python

>>> response = requests.post("https://httpbin.org/post", json={"key": "value"}
>>> json_response = response.json()

>>> json_response["data"]

'{"key": "value"}'

>>> json_response["headers"] ["Content-Type"]

'application/json'



_I"SWO‘H‘?S JP/‘(PW‘(J 2"34 g/&f‘

*You can view e Pr‘cYune)IZe;Lues‘i‘ object by, accessing  -request on a

]Zes‘:onse oLjecﬂ' -'
Python

>>> import requests
>>> response = requests.post("https://httpbin.org/post", json={"key":"value"})

>>> response.request
<PreparedRequest [POST]>

>>> response.request.headers["Content-Type"]
'application/json'

>>> response.request.url
'https://httpbin.org/post’

>>> response.request.body
b’ {"key" . "value"} 1

Wse Auteu bcation

Ei \AS:‘U auth Quuneter to  pass credeatals’

Python

>>> import requests

>>> response = requests.get(
"https://httpbin.org/basic-auth/user/passwd",
auth=("user", "passwd")

>>> response.status_code

200

>>> response.request.headers["Authorization"]
'Basic dXNlcjpwYXNzd2Q="'

‘@ CV'f‘t‘)'ivlb qQ gu!oclas; 010 H“A‘H\&Se par 'J'B'l!h Lacg) cwﬂeanuHan:

Python
Python custom_token_auth. py X
>>> import requests
from requests.auth import AuthBase >>> from custom_token_auth import TokenAuth
class TokenAuth(AuthBase): >>> token = '"<YOUR_GITHUB_PA_TOKEN>"
"""Implements a token authentication scheme.""" >>> response = requests.get(

"https://api.github.com/user",

def __init__ (self, token):
auth=TokenAuth (token)

self.token = token

def __call__(self, request):

"""Attach an API token to the Authorization header.""" >>> response.status_code
request.headers["Authorization"] = f"Bearer {self.token}" 200
return request >>> response.request.headers["Authorization"]

'Bearer ghp_b...Tx'
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.@t (va;,).',,b Four OUim Cerhilete bundle !

Python

>>> import requests

>>> requests.get(
"https://internal-api.company.com",
verify="/path/to/company-ca.pem"
)
<Response [200]>

——

‘L_ Mprove (Per{lorm anll_

- Set lLeguest Titeons

. BVB" c)tgbuH‘ vuw,es]‘s will wait .'m}c(l:nd-l\} ow He Mespouse | su you should

Q\sz.s S‘)eczp-} o Fimeont Juration.

Python

>>> requests.get("https://api.github.com", timeout=1)
<Response [200]>

>>> requests.get("https://api.github.com", timeout=0.01)
Traceback (most recent call last):

requests.exceptions.ConnectTimeout
Ly HTTPSConnectionPool(host='api.github.com', port=443):
Ly Max retries exceeded with url: / (Caused by ConnectTimeoutError(...))
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has eskebliched o cownection.

B

Python timeout_catcher.py

import requests <econ)s

from requests.exceptions import Timeout
try: lj/wh

response = requests.get("https://api.github.com", timeout=(3.05, 5))
except Timeout:

print("The request timed out")
else:

print("The request did not time out")

- Pewse Couwnechipns Wit Session Obiecks.

: SéSSfows are \4.543 ‘)‘0 (yers.‘s]‘ pw«r\efl’u\s across (C,\g_f:es,

'@ lA,s:'nJ Sane  auleakicabion acress  multiple requests!

Python persist_info_with_session.py

import requests
from custom_token_auth import TokenAuth

TOKEN = "<YOUR_GITHUB_PA_TOKEN>"

with requests.Session() as session:
session.auth = TokenAuth(TOKEN)

first_response = session.get("https://api.github.com/user™)
second_response = session.get("https://api.github.com/user™)

print(first_response.headers)
print(second_response.json())

- Q)" : f‘ta/'l-r G)Qrp-nmame csq)\‘itu;‘-buh‘ow Is fars:shm} Conmections.
b Lines USiwg @ Jession, ooy Comnechoms Oire kept in o Comnection pool-
b Lhen Your agp wan b commeck fo Hhe Sane Semer ayuin 5 i#°11 Teuse e Comnechiom

mJ‘LCf 'H-m CSHH:‘SL:-:, a hew Oome.
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Python retry_twice.py

import requests
from requests.adapters import HTTPAdapter
from requests.exceptions import RetryError

from urllib3.util.retry import Retry Fimes b
Haw Mot
retry_strategy = Retry( S_ +r%-
total=2, €—
status_forcelist=[420, 500, 502, 503, 504] & What Sfetus cols } retry, f-

)
github_adapter = HTTPAdapter(max_retries=retry_strategy)

with requests.Session() as session:
session.mount("https://api.github.com", github_adapter)
try:
response = session.get("https://api.github.com/")
except RetryError as err:
print(f"Error: {err}")
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W Eeou):na, a,\u) wﬂkvzi\ 63\/ l:,"es Tvx ‘Pﬂ‘;d'_{ﬂ'

'(-iﬁl_‘i ore  Plain text Lies Yoot use delimeters ‘l'u creske teular Joutu.

L Jebmebees gre olten comma, tub (\8), colon, gemicolon , und moce

’ M'Siﬂj lsv l‘.BNm;_ !

csv

name,department,birthday month
John Smith,Accounting,November
Erica Meyers,IT,March

Here’s code to read it:

Python
D

import csv

with open('employee_birthday.csv') as csv_file:
csv_reader = csv.reader(csv_file, delimiter=',")
line_count = @
for row in csv_reader:
if line_count == 0:
print(f'Column names are {", ".join(row)}')
line_count += 1

else: )
print(f'\t{row[@]} works in the {row[1]} department, and was born m %Mutﬁz‘% >
line_count += 1 ’
print(f'Processed {line_count} lines.')

This results in the following output:

Shell

Column names are name, department, birthday month

John Smith works in the Accounting department, and was born in November.
Erica Meyers works in the IT department, and was born in March.

Processed 3 lines.

‘@ g%m& (’Xum'\e \0\4‘]' (‘(aﬁ(nj Csv o ()i(ﬂ‘.‘ona.‘af

csv

name,department,birthday month
John Smith,Accounting,November
Erica Meyers,IT,March

Here’s the code to read it in as a dictionary this time: ° T\dt P: “S}— Il“’& OP H‘ CSV i S
o ussured b e e dickmamy

import csv

with open('employee_birthday.csv', mode='r') as csv_file:
csv_reader = csv.DictReader(csv_file) ) .F'- J # .
e s (eys |, unless  specibiel othersise.
for row in csv_reader:
if line_count == 0:
print(f'Column names are {", ".join(row)}")
line_count += 1
print(f'\t{row["name"]} works in the {row["department"]} department, a
line_count += 1
print(f'Processed {line_count} lines.')

This results in the same output as before:

Shell

Column names are name, department, birthday month
John Smith works in the Accounting department, and was born in November.
Erica Meyers works in the IT department, and was born in March.
Processed 3 lines.
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+ Jelimeter

) I’Luohdaa,r ¢ Specities He hamcter usd b swrowsd Felds Mot contuin the delimeter
harcker. Defualt ;s Aouble quotes.

- cscq‘»ednar! S pechies char used H escape e debimeter Jaumcl-cr, in Case

l{luo’m aven’t used.

\,\i:hy,LC%V Files wih csv

import csv

with open(‘'employee_file.csv', mode='w') as employee_file:
employee_writer = csvwriter(employee_file, delimiter=',', quotechar="", quoting=csv.QUOTE_MINIMAL)

employee_writerwriterow(['John Smith', 'Accounting’, ‘November'])
employee_writerwriterow(['Erica Meyers', 'IT', 'March'])

\)

quoking purameter |

()

Csv.QUOTE_MTNIMAL | hon .weteronl]  only guoks Betds it tiop Conbain Jelincler o
:Luokdur

}]

Csv. QUOTE. AL Hen werkerowl) Uil quote  wW folds

]

Csv- QUOTE _ Nonwumegc , then .werkerow () quites all Belde coatan bext all Mumerse fields coneeted o Ploats.

L

esv. QUOTE_WON E ‘ Hen ,h.,-l-l,‘..,,,3 f{_lldl‘d, delineter escqc) by, spectlied eﬁ&«f«a‘mr.

B’}iﬁ (v e ef'am Cjicﬁawali_

Python

import csv

with open('employee_file2.csv', mode='w') as csv_file:
fieldnames = ['emp_name', 'dept', 'birth_month'
writer = csv.DictWriter(csv_file, fieldnames=fieldnames)

writer.writeheader()
writer.writerow({'emp_name': 'John Smith', 'dept': 'Accounting', 'bir
writer.writerow({'emp_name': 'Erica Meyers', ‘dept': 'IT', ‘'birth_mon



(PWsML CSV witn  Qandus

csv

Name,Hire Date,Salary,Sick Days remaining
Graham Chapman,©3/15/14,50000.00, 10

John Cleese,06/01/15,65000.00,8

Eric Idle,05/12/14,45000.00,10

Terry Jones,11/01/13,70000.00,3

Terry Gilliam,08/12/14,48000.00,7
Michael Palin,05/23/13,66000.00,8

Python
import pandas

df = pandas. read_csv('hrdata.csv', index_col='Name')
print(df)

Now the Name field is our DataF rame index:

Shell B3]
Hire Date Salary Sick Days remaining

Name

Graham Chapman ©03/15/14 50000.0 10

John Cleese 06/01/15 65000.0 8

Eric Idle 05/12/14 45000.0 10

Terry Jones 11/01/13 70000.0 Bl

Terry Gilliam @8/12/14 48000.0 7

Michael Palin  05/23/13 66000.0 8

< tow dtazqg.'nD Hoe Oute lo Dake ‘gwu. Ch"‘nj

Python

import pandas
df = pandas.read_csv('hrdata.csv', index_col='Name', parse_dates=['Hire Date'l)
print(df)

Notice the difference in the output:

Shell

Hire Date Salary Sick Days remaining
Name
Graham Chapman 2014-03-15 50000.0 10
John Cleese 2015-06-01 65000.0 8
Eric Idle 2014-05-12 45000.0 10
Terry Jones 2013-11-01 70000.0 3
Terry Gilliam 2014-08-12 48000.0 7
Michael Palin 2013-05-23 66000.0 8

‘ (')ftma:w; Colunm  Numes

Python

import pandas
df = pandas.read_csv('hrdata.csv',

index_col="'Employee',

parse_dates=['Hired'],

» .

header-0, €&~ 7iggece LY row of csv speityioy Glimn numes )

names=['Employee', 'Hired','Salary', 'Sick Days'l) &=— NE&W cﬂlM’l nurses
print(df)

Notice that, since the column names changed, the columns specified in the index_coland
parse_dates optional parameters must also be changed. This now results in the following

output:

Shell (Em]
Hired Salary Sick Days LD

Employee

Graham Chapman 2014-03-15 50000.0 10

John Cleese 2015-06-01 65000.0 8

Eric Idle 2014-05-12 45000.0 10

Terry Jones 2013-11-01 70000.0 3

Terry Gilliam 2014-08-12 48000.0 7

Michael Palin 2013-05-23 66000.0 8

’1:) wiile e (Csv Pvm, tw c}.,hpmme-‘
(‘Jp {-o_cs\/ (I m-;.csv')]
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. Sar"'d() r‘a}wms h  New Soth )75+ P.-.,n. 'ch ck—nods o{‘— a.wc? 7)'emble,w:}kaul- m,).'ﬁn,:uj .»-:5:.“1.

© .Soct()  medifies o st im Plaoe awd Joes not relurn w value,

Socked ()

Python

>>> numbers = [6, 9, 3, 1]

>>> numbers_sorted = sorted(numbers)
>>> numbers_sorted

[1, 3, 6, 9]

>>> numbers

[6, 9, 3, 1]

* Soeted () petvrns o ik  bd pou can cost o otber s Fetbles !
Python

>>> numbers_tuple = (6, 9, 3, 1)

>>> numbers_set = {5, 10, 1, 0}

>>> numbers_tuple_sorted = sorted(numbers_tuple)
>>> numbers_set_sorted = sorted(numbers_set)
>>> numbers_tuple_sorted

[1, 3, 6, 9]

>>> numbers_set_sorted

[0, 1, 5, 10]

>>> tuple(numbers_tuple_sorted)

(1, 3, 6, 9)

>>> set(numbers_set_sorted)

{0, 1, 10, 5}

] N )
* Sorked() on §1Lr,'n95- * Sorted) with sp! 1O o gonb vedds
Python
Python
. " " >>> string_value = "I like to sort"
i v anr el >>> sorted_string = sorted(string_value.split())
>>> sorted(string_number_value)
[*1', '2', '3', '4', '5'] >>> sorted_string

['I', 'like', 'sort', 'to'l]
>>> string_value = "I like to sort"
>>> sorted(string_value)
[0 0, 00, 0 0, 050, 07, 049, A0, "0, ‘@7, %@, ¢, 787, &%, ")
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1
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* petums ecror if Yoy “{"'0"7* o Sent non- whpum}:\e Jdutz.

b Bows o T\”.Er»ar

© Sort Shebiliby, | When YoM Sort equal values ““‘3,“ rehain Posir orihinal prder in He ovkput.

ls not rullxa o limidabeon L L 39“) b )

’@; Shorter Stemes sonted fest i “ideakscal
Python

>S> SortEd([“aaa“, ”ab”, nau])
[Ial’ |aaa|' Iabl]

* Oc J() fuchion retums o Chancters wnicade.
Lp [E:\J O(‘J C”b“) feturns qg

‘ CVS)'OMIZ?@ SorfedC) i th keyvo»J aw‘bumo«;/r-’

“(lerse = True h Sock im descending  orler

* (roumat Uke}" ( ey = len)
L’ Cxpecks e Gmd’:‘m h ke ycsseJ b it (‘p\wkon MusT only ke oue cumnmd-)

b Roction 15 wsa) do dedeomine he resultn, oder

L P) cshp. lower o ' . emncil,
You can d tu}, ste Soct Shrimgs Case jasensitin fmpwyens
Ruact™
é lpo-'wsqj
Python i
>>> def reverse_word(word): Python
return word[::-1] . .
>>> words = ["cookie", "banana", "donut", "pizza"]
>>> words = ["cookie", "banana", "donut", "pizza"] >>> sorted(words, key=lambda word: word[::-1])
['banana', 'pizza', 'cookie', 'donut'l]

>>> sorted(words, key=reverse_word)
['banana', 'pizza', 'cookie', 'donut']



Ocdering Vuluess with . sortl)

_Soct() s mehod of  |isk o luss
b so W cuv only be used on lssks

. S0t peturs Wove

.Sod’() ma(}i#-'zs hs‘l’ in flhle

Python

>>> tuple_val = (5, 1, 3, 5)
>>> tuple_val.sort()
Traceback (most recent call last):

AttributeError: 'tuple' object has no attribute 'sort'
>>> values_to_sort = list(tuple_val)

>>> returned_from_sort = values_to_sort.sort()

>>> print(returned_from_sort)

None

>>> print(values_to_sort)
I, 8, 5, 5l

4 "3_0\4 Chv ysg -Hw Same n&i’wa altnnul‘s s $0‘+‘JC>
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‘k Ru(‘.‘kdﬂ‘*l P@Jmmm,‘ma) ) Pt?-“‘gn:la)hem a,m] How to use i

’ A Juee ‘PIMC“‘:'On is a funchon whose outest vulue followss Solely, Lom il input values vithot

iy obscamble <ide effect,

» 10, ‘[:uxc*.'Onhl preorammms G progrum Congists geimanly, of Hhe evelugtion of pure Lunckions.

b Computntion @roceeds L‘a, nested o~ Compesed Rachion calls vithout chanes o state or mububle Jutn.

© Tv\ @bﬂaw CV‘M?‘H’H]D S aw ob‘)‘ed.

¢ jn aa,'“wn , functions are ;Bv_s’t~cluss Citizens.

L”I\MS means fovchons have same chaructenshes as  vulnes like s+"'"ﬁs ond numbers.

L» of <uth Vehavior !

Python

Python

>>> def func():

>>> def func(): print("I am function func()!")

print("I am function func()!")

>>> print(“cat", func, 42)

=22 FIe() cat <function func at @x7f81b4d29bf8> 42

I am function func()!

>>> objects = ["cat", func, 42]
>>> another_name = func

jects[1
>>> another_name() = ob;!e [1]
I am function func()! <function func at 0x7f81b4d29bf8>

>>> objects[1]()
I am function func()!
>>> d = {"cat": 1, func: 2, 42: 3}

>>> d[func]
2

L" &mc,{-,'gy, Composhion ! &ws.'nj fonchion (ner retvm value) h omethes Quechion)

Python

>>> def inner():
print("I am function inner()!")

>>> def outer(function):
function()

>>> outer(inner)
I am function inner()!

° gonekh&s he ‘R&uch‘m Le,,g p«sng im is refemdd o as a callback becuwse a “call back'

‘}0 e e Runclrow ¢opm Mi#‘} e ouler funchion’s  bLehavior.
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Python
>>> def outer():
def inner():
print("I am function inner()!")

# Function outer() returns function inner()
return inner

>>> function = outer()

>>> function

<function outer.<locals>.inner at @x7f18bc85faf0>
>>> function()

I am function inner()!

>>> outer() ()
I am function inner()!

" Debruny Bronsy s (lanbi) fmchions

G oo e
CVIM[ ’ 4o VO O Cxpression
g‘}nw . sﬂl';:r“n% whidh rq,““}s
Python \[ * He lundda Luchion’e
redum valye

lambda <parameter_list>: <expression>

@ %S:‘ﬁn‘.ﬁj lumbda P‘W"{Tw‘ “'0 variube (C‘(,“""“u"l' H pormal &q&h&h d&ﬂ)

Python

>>> def reverse(s):
return s[::-1]

>>> reverse("I am a string")
‘gnirts a ma I'

e ]
>>> reverse = lambda s: s[::-1] & wi
" gt S
>>> reverse("I am a string") ,\A,._'ls sl
'‘gnirts a ma I' ) o
9)0

@ k&q;”ﬁ el c"'“""g lunbda funchion -

Pyth . 1D
e, W
>>> (lambda x1, x2, x3: (x1 + x2 + x3) / 3)(9, 6, 6)

Z
70 j Seo() pructice

>>> (lambda x1, x2, x3: (x1 + x2 + x3) / 3)(1.4, 1.1, 0.5)
1.0

@ Yoo) use cuse of lumbde Limchon

Python

>>> animals = ["ferret", "vole", "dog", "gecko"]
>>> sorted(animals, key=lambda s: -len(s))
['ferret', 'gecko', 'vole', 'dog'l]
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Python
>>> (lambda x: "even" if x % 2 == 0@ else "odd")(2)
'even'
>>> (lambda x: "even" if x % 2 == 0@ else "odd")(3)
'odd'

Rf/‘l‘“ﬂl:nj Yugle, bist | od dick Fon lambja fochion !

Python

>>> (lambda x: (x, X *x 2, X *x 3))(3)
(3, 9, 27)

>>> (lambda x: [x, x ** 2, x sk 3])(3)
[3, 9, 271

>>> (lambda x: {1: x, 2: X **x 2, 3: x *x* 3})(3)
{1: 3, 2: 9, 3: 27}

s L f Wou use 4 lanbdu fumdon in  on 'psfn'nj s You Musct expleidly enclose it jn purentheses,

_ﬂﬂ)‘}i'lp Frackon B an Ttemble with map() !

'W‘p'l ym‘P(') You Lan q”hg w R‘..d-,'on ‘I'D each elemewt i an I'I'&MMC 1w furn.
\a "Cl'bﬂ'”j an l.‘}f,l‘hh/' ﬂﬁ‘l’ ‘al-eus H¢ nfsuHs.

19 allwwj ‘PDf‘ CO’ICfSC, COJC )xﬂﬂuu l“) Cav Jﬂu #c f"“ Op o evl-'cl, 'OOP,

Python
1)
's‘a-h}‘ﬁx : map(<f>, <iterable>)

l" retums itepwbor Hhat ‘Qie.l(,s 'Hw_ resulls of upplyins fonction <> o ek element of <iterablea.

Python
F Python
L]
—X ] >>> iterator = map(reverse, animals)
>>> animals = ["cat", "dog", "hedgehog", "gecko"] : s
. >>> for animal in iterator:
>>> map(reverse, animals) int(animal)
<map object at 0x7fd3558cbef0> I
tac
god
gohegdeh

12 okceg
° 6V‘»C"L)>er ﬂ'\a()() returns o Magp a)ajefj'
7 >>> iterator = map(reverse, animals)
>>> list(iterator)
whidh s twn i'}'en;,]-pr \oT a 135‘,'- ['tac', 'god', 'gohegdeh', 'okceg'l
'SP m Ccan 5& des:ch owhpwt [1he Hhig



'@ Usine  Mgp b comvet dutn hypes  instead of logp -

Python

>>> "+",join(map(str, [1, 2, 3, 4, 51))
'1+2+3+4+5"

- g‘qn{'h)f Qor Cmn:nj Map Wit mulkible itembles’

Python

map(<f>, <iterablei>, <iterable:>, ..., <iterable,>)

\9 A?F\:es (‘P’ ']'D '}h( &\OMM‘}S n eqdh <‘a‘l‘¢rhb|€_;? n @Mhnél 04““) rehnens H‘CN“”

——

Kt ve,l)! Phe  resulls.

Python
-
>>> def add_three(a, b, c):

return a + b + ¢

- 1\’0463 I‘l')S ifhpohhul'

>>> list(map(add_three, [1, 2, 31, [10, 20, 30], [100, 200, 300]))
[111, 222, 333]

‘zau Pass as Mmg
Wt ecables ay Your anction

map (£, [1, 2, 3], [10, 20, 30], [100, 200, 3001])

'{‘Mkl S 'mr.ds.

[£(1, 10, 100), £(2, 20, 200), £(3, 30, 300)]

[111, 222, 333]

. Some concept Using lhml»doxi

Python

>>> list(
map (
lambda a, b, c: a +b + c,
[1, 2, 3, 4],
[10, 20, 30, 40],
[100, 200, 300, 4001,
. )
vae )
[111, 222, 333, 444]



Sc\ec,{-:n‘c) elements pmn, an  iterable with Dlier()

Python

- S\én,}nx: filter(<f>, <iterable>)

) @
Python

>>> list(filter(lambda x: x > 1ee, [1, 111, 2, 222, 3, 333]))

[111, 222, 333]
Python
>>> animals = ["cat", "Cat", "CAT", "dog", "Dog", "DOG", "emu", "Emu", "EM

>>> def all_caps(s):
return s.isupper()

>>> list(filter(all_caps, animals))
['CAT', 'DOG', 'EMU']

>>> list(filter(lambda s: s.isupper(), animals))
['CAT', 'DOG', 'EMU']

.@ EMOVM) ermphy, Stemgs (G""P"‘} 5{'""'35 Gre ‘P&‘S% in Vg'ﬂaov’)

Python

S>> animals_and_empty_stI”ingS = [IIII' "Cat", ”dog”, IIII' IIII]

>>> list(filter(lambda s: s, animals_and_empty_strings))
['cat', 'dog']

RCJWOMj O ikmblc L & Slnalc Walue wilh  reduce )

“teduee (D is o lonacr Lwi”- o

b have do 7 Feom Lumctools imgort  reduce

Python

‘ S'bﬂhx . reduce(<f>, <iterable>)

Python
]:V >>> def f(x, y):
.
—X return x +y

>>> from functools import reduce
>>> reduce(f, [1, 2, 3, 4, 5])
15

This call to reduce() produces the result 15 from the list [1, 2, 3, 4, 5] asfollows:
1+ 2
£(1, 2) = 3
{ 3+ 3
£(3, =

& 10 + 5
£(10, 5) = 15

reducel(f, [1, 2, 3,4, 5])



.@ WUsing redue 4o Fin)  max !

Python

>>> max([23, 49, 6, 32])
49

>>> def greater(x, y):
ooo return x if x > y else y

>>> from functools import reduce
>>> reduce(greater, [23, 49, 6, 32])
49

’ C%llinb reduceC) Wit o kel value!

Python

,
> S\a“hx * reduce(<f>, <iterable>, <initializer>)

B

Python

>>> def f(x, y):
return x + vy

>>> from functools import reduce
>>> reduce(f, [1, 2, 3, 4, 5], 100) # (100 + 1 + 2 + 3 + 4 + 5)
115

>>> # Using lambda:
>>> reduce(lambda x, y: x + vy, [1, 2, 3, 4, 5], 100)
115

Consider this diagram to better understand the sequence of function calls that Python goes

through when you call reduce() with an initializer:

100 + 1
"4

£(100, 1) = 101

V 101 + 2
£(101, 2) = 103
| 103 + 3
£(103, 3) = 106
{ 106 + 4
£(106, 4) = 110
| 110 + 5

£(110, 5) = 115

reduce(f, [1, 2, 3, 4, 5], 100)



%L\)\Mn bhouse o st Comprehension i ﬁ’v}v\wn

LT congretenson  in Bolon is w dol Hr Creating s by iembing over on ibecable an)

op kenally apglying @ Condition .

: ﬁ ]ﬁ_‘l‘ Conzrehe,ns:on Coan be -Q-skr ‘an o Por )wp

b ]_‘_Si' Conprehensions Create ]23'}5.

-3 Ways b hwnshon, Lisk Pyhon
1 k- loaps g Map () 3. st Comprehensions

Python Syntax
- g\a.w.l_w( ' new_list = [expression for member in iterable]
Can be We member ibself , eall b a no’t\u),
or _omy valil _ewpression ‘“uI- ccums a  volue,

‘RS )ist comprehension
Python

>>> squares = [number * number for number in range(10)]

>>> squares
[0, 1, 4, 9, 16, 25, 36, 49, 64, 81]

Python

>>> prices = [1.09, 23.56, 57.84, 4.56, 6.78]
>>> TAX_RATE = .08
>>> def get_price_with_tax(price):

return price x (1 + TAX_RATE)

>>> final_prices = [get_price_with_tax(price) for price in prices]

>>> final_prices
[1.1772000000000002, 25.4448, 62.467200000000005, 4.9248, 7.322400000000001]



Python Syntax

. NON COM?I(/‘II‘ S‘}VV}""X ’ new_list = [expression for member in iterable if conditionall

B

* Syqniay

Python

>>> sentence = (
"The rocket, who was named Ted, came back "
e "from Mars because he missed his friends."
<)
>>> def is_consonant(letter):
vowels = "aeiou"

return letter.isalpha() and letter.lower() not in vowels

>>> [char for char in sentence if is_consonant(char)]

['t', 'h', 'r', 'c', 'k', 't', 'w', 'h', 'w',
'TY, 'd', 'c', 'm', 'b', 'c', 'k', 'f', 'r', 'm',
'c', 's', 'h', 'm', 's', 's', 'd', 'h', 's', 'f',

ﬁur C)nw/lblnj a Menber value

Python Syntax

s', 'n',
M,
e,

‘m', 'd',
rt, 's', 'b',
', 'd', 's']

MS"‘CM’ o'P p.l’ren'uj ik ouf?

new_list = [true_expr if conditional else false_expr for member in iterablel]

Python

>>> original_prices = [1.25, -9.45, 10.22, 3.78, -5.92, 1.16]

>>> [price if price > @ else @ for price in original_prices]

[1.25, 0, 10.22, 3.78, 0, 1.16]

Python

>>> def get_price(price):
return price if price > @ else @

>>> [get_price(price) for price in original_prices]
[1.25, 0, 10.22, 3.78, 0, 1.16]

E""‘”":“.b (Dupl:c—,k; Wwilh Seb au) D.‘c#’awﬂ:

.p[ Set Cﬂralm’s.‘o‘z 15 et e st Comprehensvn but uses Curly brces

L

B

output contums vo Juphcwhs

Python

>>> quote =

"life, uh, finds a way"

>>> {char for char in quote if char in "aeiou"}

{lal, lel’ IUI, |i|}



° D-'da'mavr Co»:pmlqus:ans Are similay , You 5us+ need c}d-‘mc a ke\}'-

Python

>>> {number: number * number for number in range(10)}
{0: o, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36, 7: 49, 8: 64, 9: 81}

. uS.‘V):) w"‘lm‘s WCN:"'OV 'l'° QSS:SV. Valyes v list Cotwpre hewsion .

Python

>>> import random
>>> def get_weather_data():

return random.randrange(90, 110) u“o‘;‘,‘f,.,w

>>> [temp for _ in range(20) if (temp := get_weather_data()) >= 100]
[107, 102, 109, 104, 107, 109, 108, 101, 104]

@ Cr'ecrhnj éiC+Iaﬂaﬁ|/), Va nested Comprehension !

Python

>>> cities = ["Austin", "Tacoma", "Topeka", "Sacramento", "Charlotte"]
>>> {city: [@ for _ in range(7)] for city in cities}

{
'Austin': [0, 0, 0, 0, 0, 0, 0],
'Tacoma': [0, 0, @0, 0, 0, 0, 0],
'Topeka': [0, 0, 0, 0, 0, 0, O],
'Sacramento': [0, @0, 0, 0, 0, 0, 0],
'Charlotte': [0, 0, 0, 0, 0, 0, 0]

}

@ Cf‘eqhnj Moty V.a nesfa) (amymhcns:o»f

Python

>>> [[number for number in range(5)] for _ in range(6)]

[

e, 1, 2, 3, 41,
e, 1, 2, 3, 4],
e, 1, 2, 3, 41,
e, 1, 2, 3, 41,
e, 1, 2, 3, 4],
[0, 1, 2, 3, 4]



« Wher He size of o list \aeamcs @mble_rhu‘hc ) its oftten ‘lelrful b use o gener_r,‘l-w inclead of

|:st Comprehension » python.

! yenerabr  Joesa't Create o Swale | laeye dnde Shuchie Menory, bt instead teturmc on iherwble.

L f 5mem}or uses li—i’é C‘Mh , Meaning  Your code onmly calculates values when %‘3,"' expvchy neguest.

L? 9%(‘@"—05 are q)ﬂmlly iside Pa"t"%e.ces.

L; @ Python

>>> sum(number * number for number in range(1_000_000_000))
333333332833333333500000000



Tze‘”,"'l& g Cow#"ue’()

% H«w 1o use éemen«.bwl) n 023“0”

‘ (p_@vlﬂ,}”' ‘p\mc}‘fons arc a  Specal Kind of ‘ch#on 'Hna‘l‘ retuen o M.

b wou can logp over Yhese objrek Lhe sk, bt thecuos db mok shre i contenk memory.

.@ Peading i lowge .csu Lles!

Python
Python

def csv_reader(file_name):
for row in open(file_name, "r'"):
yield row

csv_gen = (row for row in open(file_name))

'MS"‘b 'aiﬁw Wl resulF n a ﬁevnem,-‘w object

“Using rehurs il mesalt in e Lk Ime of e Ple only.

"@ Gencre&iwj 1bu.le Seyuence ond ‘]rs!':u) it i Gasole!

Python Python
>>> gen = infinite_sequence()
def infinite_sequence(): >>> next(gen)
0
num = 0 >>> next(gen)
while True: C
. >>> next(gen)
yield num 2
num += 1 >>> next(gen)

3

° Gfl’le"ﬂb" Qﬁﬂ‘lt)n!‘ USe -.2‘;51.1 ingtea) of pedamm

L \3'.{,1) mdicates Lhee a valve s Sent back o He caller | bt unlihe reham , Yyou dot enit Ho  Riackion.
\9 Lngted Yhe gjﬁ? 010 ‘l'\.e Rmd;‘m. s alueys remembered.



* Gcneml—m Cow,rdw»s:au vs list Comprehension .

Python Python

>>> import sys

>>> nums_squared_lc = [num++2 for num in range(5)] >>> nums_squared_lc = [i *x 2 for i in range(10000)]

>>> nums_squared_gc = (numxx2 for num in range(5)) >>> sys.getsizeof(nums_squared_lc)

87624
‘J/ >>> nums_squared_gc = (i *x 2 for i in range(10000))

>>> print(sys.getsizeof(nums_squared_gc))

Python 120

>>> nums_squared_1lc J,

[0, 1, 4, 9, 16]

>>> nums_squared_gc \isk Comprehemioy S USually Reter Pan

—_

<generator object <genexpr> at 0x107fbbc78>
Gemecsdo Comprehention it menamy. 1s ot an

issye.

Wnkersheting the  Fothon i) Statemest

‘ \A)\“h "&6‘4 eall special nethols o Yo aeuemhf ; Such as hcxi'(),-]-lg code witin He Luechion is exected
up h yield.

b Then W exocuton is suspended but the late of Wt funchiom is Saved

Python
-@ >>> def multi_yield():
yield_str = "This will print the first string"

yield yield_str
yield_str = "This will print the second string"
yield yield_str

>>> multi_obj = multi_yield()
>>> print(next(multi_obj))

This will print the first string
>>> print(next(multi_obj))

This will print the second string
>>> print(next(multi_obj)) bcc“ﬂz ﬁelﬂe(’lh‘s
Traceback (most recent call last): @_ \So \,,e_
File "<stdin>", line 1, in <module> C [~ 2] a he
StopIteration }_d 3
e'x‘u“"s ,‘,L,a‘]"’
o



us:wj ﬂﬂu«nm’ Gewemfvr m(’Msz{

‘L‘—(‘;)W mm) &— 1 tohe ‘H»c Value 'HM-'J‘ s Y.‘el()ee)

@ .send()

Python

pal_gen = infinite_palindromes()
for i in pal_gen:
digits = len(str(i))
pal_gen.send(10 %k (digits)) —— Lr:nas execulion L“d;' nh Hu 5""""""” and assigns l,ﬂ,,;,b,;.s

h (.

°T\.:5 3 & Coroubine , 0F & genershor Lunckn jabo whidh Wou Can  puass data.

"Hmaw() , albus yoo b Hoow errors!

Python

pal_gen = infinite_palindromes ()
for i in pal_gen:
print(i)
digits = len(str(i))
if digits ==
pal_gen.throw(ValueError("We don't like large palindromes"))
pal_gen.send(10 ** (digits))

Python

11
111
1111
10101
Traceback (most recent call last):
File "advanced_gen.py", line 47, in <module>
main()
File "advanced_gen.py", line 41, in main
pal_gen.throw(ValueError("We don't like large palindromes"))
File "advanced_gen.py", line 26, in infinite_palindromes
i = (yield num)
ValueError: We don't like large palindromes



@ -CIOSeC) , laises, o g‘bf Aterution Ia)lotoc Yyou b shp He Gencmdor !

Python Python
11

pal_gen = infinite_palindromes() 111

for i in pal_gen: 1111
print(i) rotot

. . Traceback (most recent call last):
dlgltS = len(Str(l)) File "advanced_gen.py", line 46, in <module>
if digits == 5: main()
pal gen.close() File "advanced_gen.py", line 42, in main
- . pal_gen.send(10 sk (digits))

pal_gen.send(10 ** (digits)) StopIteration

@ Bm‘w»‘nj (D' @p&l:u vith  Gevestors!

g‘l'whm) el Y CSV p&

Csv

permalink, company, numEmps, category,city,state, fundedDate, raisedAmt, raisedCurre
digg,Digg,60,web,San Francisco,CA,1-Dec-06,8500000,USD,b

digg,Digg,60,web,San Francisco,CA,1-0ct-05,2800000,USD,a

facebook, Facebook, 450,web,Palo Alto,CA,1-Sep-04,500000,USD,angel

facebook, Facebook, 450,web,Palo Alto,CA,1-May-05,12700000,USD, a
photobucket,Photobucket, 60,web,Palo Alto,CA,1-Mar-05,3000000,USD, a

P: p(/ l:"l& ‘ Python

—

file_name = "techcrunch.csv"
lines = (line for line in open(file_name))
list_line = (s.rstrip().split(",") for s in lines)
cols = next(list_line)
company_dicts = (dict(zip(cols, data)) for data in list_line)
funding = (
int(company_dict["raisedAmt"])
for company_dict in company_dicts
if company_dict["round"] == "a"
)
total_series_a = sum(funding)
print(f"Total series A fundraising: ${total_series_al}")
Br‘(,ukéwn 5

Line 2 reads in each line of the file.

Line 3 splits each line into values and puts the values into a list.

Line 4 uses next () to store the column names in a list.

Line 5 creates dictionaries and unites them with a zip() call:

o The keys are the column names cols from line 4.

o The values are the rows in list form, created in line 3.

e Line 6 gets each company’s series A funding amounts. It also filters out any other
raised amount.

Line 11 begins the iteration process by calling sum() to get the total amount of series A
funding found in the CSV.



