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Hello world
print("Hello world!")
29} Hello world

msg = "Hello world!"
print(msg)

-2 (EXIH 2te| H4r)
first_name = 'albert’
last_name = 'einstein’

full_name = f"{first_name} {last_name}"
print(full_name)

BIAE A

bikes = ['trek', 'redline', 'giant']
2|AEO| X il 24

first_bike = bikes[0]

2|AEQ| ofx[at 24

last_bike = bikes[-1]

BlAE £35(517]

for bike in bikes:
print(bike)

2|AE 24 7t

bikes = []
bikes.append('trek")
bikes.append('redline")
bikes.append('giant")

XA 2|AE MY
squares = []

for x in range(1, 11):
squares.append(x**2)

2|AE LYE

squares = [x**2 for x in range(1, 11)]
2|AE £ajo|A

finishers = ['sam', 'bob', 'ada', 'bea']
first_two = finishers[:2]

BJAE EA}

copy_of_bikes = bikes[:]

2| AEQ} HI|OIX|EH &

Ay

o

5
dimensions = (1920, 1080)
resolutions = ('720p', '1080p', '4K")

Z2 XS HAESIT J0]| S| SEFRILIC

X == 42 ==
X 1= 42 HEES
X > 42 i3
X >= 42 O] At
X < 42 oj ot
X <= 42 0|3}

2lAEQ} X7 HIAE(R4 Ej 0f%)

"trek' in bikes
"surly’ not in bikes

galel gt g

game_active = True
can_edit = False

CIa3Hif HAE

if age >= 18:
print("You can vote!")

If-elif-else 2

if age < 4:
ticket_price = 0
elif age < 18:
ticket_price = 10
elif age < 65:
ticket_price = 40
else:
ticket_price = 15

HAUZ= YES Aloje] HZE

Lict,

CHESH ML 2]
alien = {'color': 'green', 'points': 5}
Zholl B2
print(f"The alien's color is {alien['color']}.")
M22 71-2t ¥ 7}
alien['x_position'] = @
712t 4 T =2/}
fav_numbers = {'eric': 7, 'ever': 4, ‘erin': 47}
for name, number in fav_numbers.items():
print(f"{name} loves {number}.™)
Tl 7| =slst7|
fav_numbers = {'eric': 7, 'ever': 4, ‘erin': 47}
for name in fav_numbers.keys():
print(f"{name} loves a number.")
T 2 =&l5|
fav_numbers = {'eric': 7, 'ever': 4, 'erin': 47}

for number in fav_numbers.values():
print(f"{number} is a favorite.")

IZ2 TN AZKIOIA 2= USLICE ALEAL U2 2 ZAIEZ N
.

w2

name = input("What's your name? ")
print(f"Hello, {name}!")

A 23

age
age

input("How old are you? ")
int(age)

input("What's the value of pi? ")
float(pi)

pi
pi



SaAL HHD} O HEE HESI0 OfEA| SXBH=A| Holsiich SahAo

Meel= gEE £40)2t R21, S2A0l £3h= efE HME2E FEUCH Xt
A

A BeHAL 22 AN SAT} HMES ASEILIC

Z2IM0A TS QIALICE pathlib 20|E2{2|S AIRSHH It
I ZGE O 27 CIE & QALICH HAZS HMol5lH read_text()Q write_
O S I===

current_value = 1

while current_value <= 5:
print(current_value)
current_value += 1

ABRIZL B2 AES MEfS + 7| BHE7|

msg =
while msg != 'quit':
msg = input("What's your message? ")
if msg != 'quit':
print(msg)

def greet_user():
uNCEASE O|AFDE F A"
print("Hello!")

greet_user()

Qla= Mgt

def greet_user(username):
mHOIBLE| OIAFZE FA|MM
print(f"Hello, {username}!")

greet_user('jesse")

o7 712 2k

def make_pizza(topping="'pineapple'):
meEmo| SHLp Qe mAR"
print(f"Have a {topping} pizza!")

make_pizza()
make_pizza('mushroom")

2k Hist
def add_numbers(x, y):

ms A7t &S HEET

=

return x +y

sum = add_numbers(3, 5)
print(sum)

. eleoll EE

dog S2HA M4

class Dog:
nONE LEH S SaA

def __init__(self, name):
nidog A 7|8
self.name = name

def sit(self):
nunop [

print(f"{self.name} is sitting.")
my_dog = Dog('Peso")
print(f"{my_dog.name} is a great dog!")

my_dog.sit()

Acl

I

class SARDog(Dog):
mERZ A DA

def __init__(self, name):
"""sardog Z7|3}t
super().__init__(name)

def search(self):
mungpg|

print(f"{self.name} is searching.")
my_dog = SARDog('Willie')
print(f"{my_dog.name} is a search dog.")

my_dog.sit()
my_dog.search()

A AIZES LM BHES0 E1
M. o[ ofo|c|ofet L+a40|
ENE 250l|l= st ZS o 7k

ny 2&=x 7]

read_text() HAEE oY ZEHIX MFE SiELIct O3 CS 0] HIAES 3
o Feletu oh= Aol ZilstH ELICh

from pathlib import Path

path = Path('siddhartha.txt")
contents = path.read_text()
lines = contents.splitlines()

for line in lines:
print(line)

ool M7|

path = Path('journal.txt"')

msg = "I love programming.")
path.write_text(msg)

Sh= HERILICE oll2{7t Loie

FES try E'E or01| Sk 01|E17} AUo{tE I MRS F=+= except

LIck try 20| 43l it Mgzt Ac

olle] 7Hx|

prompt = "How many tickets do you need? "
num_tickets = input(prompt)

try:

num_tickets = int(num_tickets)
except ValueError:

print("Please try again.")
else:

print("Your tickets are printing.")
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Yol 240U ck 2LASE NS5 B
Tolise| 75 2t 7|
AEQNE T2T2H219| SR

= CHESE ALEstH

MAf o] =71 & 7H O]

02 FEELCE 2[AE0|

users = ['val', 'bob', 'mia', 'ron', 'ned']

A i 24
first_user = users[0]
£ 24

users[1]

second_user
Opx[et 24

newest_user = users[-1]

users[@] = 'valerie'
users[1] = 'robert’
users[-2] = 'ronald’

EIEN=QNEHU/EES

w2t 7|E 2| AES
2l 245 Foret

LIEtHCHE 2 2 & =

2|AE ofx|ato)] 24 F7t
users.append('amy"')
Hl 2| AES AJRISH= Y

users = []

users.append('amy"')
users.append('val")
users.append('bob")
users.append('mia")

Hst= X0l 24 Al
users.insert(@, 'joe')
users.insert(3, 'bea')

2IAEOA M7 4~ UASLICE ZtS 0IZ3l 24

Sh= X I 242 HHELIC

2UXIE olS3H 24 Atx|
del users[-1]
U2 0|3sH 24 MA

users.remove('mia")

2lAEIM H7HSE QAE CIE SEof AL
pop()= AFSELICH

pop()2 7|2XOo=Z 2|AEQ| OIX[2t QA
= QUL

Opx|at 4 JALH7|

most_recent_user = users.pop()
print(most_recent_user)

R e 24 A7

first_user = users.pop(0)
print(first_user)

2|AE9| Zo| 9!

num_users = len(users)
print(f"We have {num_users} users.")

sort() HMEE 2|AEQ| =ME F715| HAZLICE sorted()

o Ah=E TS0 FHola= Helf 2|AEE HHYX| SAELICt,

users.sort()

B|AES FH5| AmBl =M Bich2 HEH

users.sort(reverse=True)
2|AES A2 FH

print(sorted(users))
print(sorted(users, reverse=True))

BIAE 24 HT7|

users.reverse()

A 24 &%

for user in users:
print(user)

x| 2400 212t HAIXIE S35t & Exo| HAIX] &

for user in users:
print(f"\nWelcome, {user}!")
print("We're so glad you joined!™)

print("\nWelcome, we're glad to see you all!")

00ilA 10007kX| &%

for number in range(1001):
print(number)



10{lA1 100077kX| &2

for number in range(1, 1001): BQ|o| £X} = ) for dimension in dimensions:
print(number) EIRIS R SH= 200[DE TjO/MS 0= 5 print(dimension)
104 HELTIR|S] RIS BIAER Mo IELICE HS0ll= 2IAE Rt 23] 2 . 52 gojuy)|
=1

numbers = list(range(1, 1_000_001)) {8 for RLE AZotHIS. dimensions = (800, 600)

2| AE WZ= 2|AE| NEE gt print(dimensions)
£ MM 2AEE MMBILICE

dimensions = (1200, 900)

2t CIO|E2 0|20{AI 2|AENA 2 74K| S5t Z2IE AEsl HiE 2lAE MY print(dimensions)

L{ch squares = []

for x in range(1, 11):
square = x*x2

Z|A 2t 3|

ages = [93, 99, 66, 17, 85, 1, 35, 82, 2, 77] squares.append(square) 2

= mi HH =20| ElLCt Do
youngest = min(ages) AAE LIZE ALRE| HB4 BIAE A o ‘—Ex||’*l71||°|; ik olm_
x x C)o = -Ei =2 T Mg
Al &t 271 squares = [x**2 for x in range(1, 11)] Ae.
ages = [93, 99, 66, 17, 85, 1, 35, 82, 2, 77] =nE AI=s) HEX} 2|AE MM
oldest = max(ages) BJAE MM QA =3
= - names = ['kai', 'abe', 'ada', 'gus', 'zoe']
& 73| dogs = []
ages = [93, 99, 66, 17, 85, 1, 35, 82, 2, 77] upper_nanes = [] COESEREE WHINE )
total_years = sum(ages) for name in names: dogs.append("hootz")

dogs.append('peso")
dogs.append('goblin")

upper_names.append(name. upper())

Z|AE LHEE ALZSH CHEXL 2|AE MY

glAEQ| B & _ _ names = ['kai', 'abe', 'ada', 'gus', 'zoe'] for dog in dogs:
Al AE0IM 2240 print(f"Hello {dog}!")
e upper_names = [name.upper() for name in names] print("I love these dogs!")

22 M |2 oXEt 2

=== = o4~

W) QIIAS Mestn, 2

print("\nThese were my first two dogs:")
old_dogs = dogs[:2]

JI=M0| ZQEH |t for old_dog in old_dogs:

print(old_dog)

S Ml 7He| £2tolA

finishers = ['kai', 'abe', 'ada', 'gus', 'zoe'] oM B7|H 710|E2 [M2M2.

first_three = finishers[:3] M= T8 1| 7hS AL del dogs[@]

570 M He] &2tolA $2 707} Ol5HE MAS. dogs . remove("peso’)
print(dogs)

middle_three = finishers[1:4] £ ofLtE MM T2 2t 225 JEXF H0|7| stMIR.

Opx[a} Ml 7He] &2tolA

last_three = finishers[-3:]

= M= X Hn 224000 AlEfell OFX[2f 2400M ELE=

YHS ASoHX| 1 Hes| HeE A6 |2 6

oH=

LHE0| E20i= BtEELUC)

—T= [

dimensions = (800, 600)

finishers = ['kai', 'abe', 'ada', 'gus', 'zoe']
copy_of_finishers = finishers[:]
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alien_@ = {'color': 'green', 'points': 5}

ol e mi= JMU2| oIS X1 HEE J|E iES o

717} HML2(0]l ZEAtisHA| 222 ofl247t LOofELICt,

ol Lk A

get() HMER AEE 4= ASLICE 0] HIME:
£ YU27|X| 41 il NoneS HEEFRILIC. SHAMUZ|0f 717F EXliSHK| 4= [ Ak
g 7= = XY

E= 7|71 ZXisHX| = = ofl

7\of HEE 2t 77|

HA
alien_0 = {'color': 'green', 'points': 5}
print(alien_0['color'])
print(alien_0[ 'points'])

getO2=2 %t 7IM27|

alien_@ = {'color': 'green'}
alien_color = alien_0.get('color")
alien_points = alien_0.get('points', @)

alien_speed = alien_0.get('speed")

print(alien_color)
print(alien_points)
print(alien_speed)

AFEIQ| H=22|7} 5i2toh= & HAMUR|0f 712t 4
SLCh 7|1E =MU2l0l| 7|2t WE M=z F71e ti= =4
S 2ol 7IE &£ = M S AIFstH Lk

O] LAIS ARSoH Bl HAHH2|= AR

[oHAl 713t 4
Lf2IS 2HE 4 QUgLct

= == T

712t 29}

alien_@ = {'color': 'green', 'points': 5}
alien_0['x'] =0
alien_@0['y'] = 25
alien_0[ "speed'] =

Sl EMLzl2 AR

alien_ 0 = {}
alien_0['color'] = 'green’
alien_0[ 'points'] =

W U= SR 01 CiSol iz

SMzlel 2t =3
alien_0 = {'color': 'green', 'points': 5}

print(alien_0)

# QA|IQlo| Mztup M4 HA
alien_0['color'] = 'yellow'
alien_0[ 'points'] =
print(alien_0)

EIMUZI0IN Bsh= 712t WS M7 e = ASLICE del 7I9IE TS0l HAMU
MH EL|CE OfFA 5t 7], T2t A

2| 0|FS X1, 1 Ch30i| thaZ 2tof 7IS
2El 20| AtKIELICE

7| 2t % A

alien_ @ = {'color"':
print(alien_0)

'green’, 'points': 5}

del alien_O[ 'points']
print(alien_0)

CIMH2] oK & LEE pythontutor.comOiA] AldtsH EAIS.

SMUElE 712k & TR, 7] DA, 2 B M| 7EK] gAeZ &3
Lich

SMUElE 71-2F Q0| FIHE £ME MEEILICH FILE &A%t CE &
3|t M= sorted() &S ALSSIAIR.

7|-2t & x| =31517|

# AFHS0| E0t5t= A0 A&

fav_languages = {
‘jen': 'python’,
‘sarah': 'c',
‘edward': ‘'ruby’,
'phil': 'python’,
}

# AbZ 0|23t £0I5H= 210 &
for name, language in fav_languages.items():
print(f"{name}: {language}")

7| 2313171
# M2ZAO 27IS A 012 B

for name in fav_languages.keys():
print(name)

# MEHE 010 R &
for language in fav_languages.values():
print(language)

OE 7|E "9&o= #3[5}7|

for name in sorted(fav_languages.keys(),
reverse=True):
language = fav_languages[name]
print(f"{name}: {language}")

ElML2| Zo] &tel

num_responses = len(fav_languages)

ENU2ISS 2lAE0| MFshE Al ZEY U= LEUC 01E SOt 2
Lict,

2|AE0 SIMU2] ME

# Hl 2|AER A2}
users = []
# M22 AFZAE d4sl 2|AE0 27t
new_user = {
'last': 'fermi',
‘first': ‘'enrico’,



'username': 'efermi’,

}

users.append(new_user)

# & CHE AMBALE Mdsl 2|AE0 F7t
new_user = {

'last': 'curie',

'first': 'marie’,

‘username’: 'mcurie’,

}

users.append(new_user)

# 2t AFR2t0| e &3
print("User summary:")
for user_dict in users:
for k, v in user_dict.items():
print(f"{k}: {v}")
print("\n")

append ()= MX| 9t ZIH EIMLIE|SS BIAER QIS £ QUELCH

# AF22t 2|AE HO|
# 2t Ar82h= HAMUE|E 2
users = [
{
‘last': 'fermi’,
'first': 'enrico’,
'username': ‘efermi’,

})

{
‘last': 'curie’,
‘first': 'marie’,
'username': ‘'mcurie’,

})

# Zb ABAR| YH &
print("User summary:")
for user_dict in users:
for k, v in user_dict.items():
print(f"{k}: {v}")
print("\n")

SMLE] Lol 2|AEE AESHH 7| SHLtol| 0421 7H2

EML2oll 2[AE ME

# Zb AL CH3H o2 7kZ] 0{E A2
fav_languages = {
'jen": ['python', 'ruby'],
'sarah': ['c'],

‘edward': ['ruby', 'go'],
'phil': ['python', 'haskell'],

# RE S =Y
for name, langs in fav_languages.items():
print(f"{name}: ")
for lang in langs:
print(f"- {lang}")

2] otofl CHE EMUEIE MEE = USLICE o[ AL 2t 7|9t HEE|
L ZF Sk EIUE2|Iu

MU0l HMUE] A

users = {

‘aeinstein': {
‘first': 'albert’,
‘last': 'einstein’,
'location': 'princeton’,
Iis

‘mcurie': {
‘first': 'marie’,
'last': 'curie’,
'location': 'paris’,

}J

for username, user_dict in users.items():
full_name = f"{user_dict['first']} "
full_name += user_dict['last']

location = user_dict['location']
print(f"\nUsername: {username}")

print(f"\tFull name: {full_name.title()}")
print(f"\tLocation: {location.title()}")

k K|LER|A = EehKl=

ArEsH Clo|HE of T

|:|> x.|xre+ 5’|—7w'( MIo |
;‘:,OH‘”R,

A5 EMLEI0E 2 4 3

2OE MEsH =AL2] M
squares = {}

for x in range(5):
squares[x] = x*x2

EIMUE] LHE AL

squares = {x:x**2 for x in range(5)}

zip()22 HML{2| 4

group_1l = ['kai', 'abe', 'ada', 'gus', 'zoe']
group_2 = ['jen', 'eva', 'dan', 'isa', 'meg']

pairings = {name:name_2
for name, name_2 in zip(group_1, group_2)}

HI2t Hl0|EZ AIASH= HMUEIE i e o

£

for alien_num in range(1_000_000):
new_alien = {
‘color': 'green’,

'points': 5,
x"': 20 * alien_num,
'y': 0

aliens.append(new_alien)

# Z|AEO| HHZ 2AQl MAIHIL A=2| =l
num_aliens = len(aliens)

print("Number of aliens created:")
print(num_aliens)



Hlm AKX}

if 21} while I Cheet Sheet Bt if 2ole ofe] 71| 5%

>>> age < 21 4ol et ChELIC, elif
True olL|ct,

>>> age <= 21

True
;>i €L > & if age >= 18:
alse print("You're old enough to vote!")
>>> age >= 21 if-else 2
False age = 17
if age >= 18:
print("You're old enough to vote!")
else:

St True2 o . )
LIct print("You can't vote yet.")
S= ofLt= Hroll 22 2EEILICE 5 12| Zto] S o ‘ .

if-elif-else &

HE ALSEILICE and2 o2 =71 M3
= HAE} O|=3t (2 SEGIK| QECHH AL2 SSE st & 7 o age = 12
_ >>> age_0 = 22
X| ERIStMIL.
>>> age_1 = 18 if age < 4:
>>> car = 'bmw' >>> age_@ >= 21 and age_1 >= 21 price = @
>>> car == 'bmw' False elif age < 18:
True price = 25
>>> age_1 = 23 else:
>>> car = 'audi' >>> age_0 >= 21 and age_1 >= 21 price = 490

>> car == "bmw'
False

H|mgt o cHAZX} 2A|
>>> car = 'Audi’

>>> car.lower() == 'audi’
True

HISYM =2
>>> topping = 'mushrooms’

>>> topping != 'anchovies'
True

KA 2L HIAER EXIE 2t HIAER} HIFILC

SUY HISUE M2
>>> age = 18

>>> age == 18
True

>>> age != 18
False

True
orZ of2| =4 3

>>> age_0 = 22
>>> age_1 = 18

>>> age_0 >= 21 or age_1 >= 21

True

>>> age_0 = 18

>>> age_0 >= 21 or age_1 >= 21

False

game_active = True
is_valid = True
can_edit = False

print(f"Your cost is ${price}.")

20| 2| AE| Exfsh=X] &l

>> players = ['al', 'bea', 'cyn', ‘'dale']

>>> 'al' in players
True

>> ‘eric' in players

False

= 7He] Zto| E|AE| Extish=X] &l

>»> 'al' in players and ‘'cyn' in players
%ol 2|AE| ZEXHSIX| =X 2l

banned_users = ["ann', 'chad', 'dee']
user = ‘erin’



if user not in banned_users:
print("You can play!")

2|AET} H|o| U=X| B2l

gl 2|AE= if 20N False2 HIHELICH

players = []

if players:
for player in players:
print(f"Player: {player.title()}")
else:
print("We have no players yet!")

input() &

AMEEUC %Ik W=

name = input("What's your name? ")
print(f"Hello, {name}.")

int()2 2XIES A= Hat

age = input("How old are you? ")
age = int(age)
if age >= 18:

print("\nYou can vote!")
else:

print("\nSorry, you can't vote yet.")
float )& AKZsH =&t 2t 27|

tip = input("How much do you want to tip? ")
tip = float(tip)
print(f"Tipped ${tip}.")

571K Mi7|

current_number = 1

while current_number <= 5:
print(current_number)
current_number += 1

ABAPL & AFS MEfS + 7| BHS7|

prompt = "\nTell me something, and I'11 "
prompt += "repeat it back to you."
prompt += "\nEnter 'quit' to end the program.

message =
while message != 'quit':
message = input(prompt)
if message != 'quit':
print(message)

2 Yszo| 3E2 Algs 21 528

prompt = "\nTell me something, and I'1l "
prompt += "repeat it back to you."
prompt += "\nEnter 'quit' to end the program. "
active = True
while active:

message = input(prompt)

if message == 'quit':
active = False
else:
print(message)

breakE ALEsH 2= Z2

prompt = "\nWhat cities have you visited?"
prompt += "\nEnter 'quit' when you're done. "
while True:
city = input(prompt)
if city == 'quit':
break
else:
print(f"I've been to {city}!")

Algtao| HIAE ofC|EfS T2 02 QoA AR}
22 0| OC|EZ Z2aUS XSt 2= UX|TE AL
oflAf sHor E.”—IEP.

oo Ro= D break 21 continue 22 ARRE £ USLICE OIE S
ZIAEL} HIMLE|S 23lot=s for RIE break® ZRE 4 JUALICEL 2|AE

Lt HMHZIE £5/8 I continue 22 ARSsH UE QAS 711 E £ UBL|

ct.

B2I0|M continue AR

banned_users = ['eve', 'fred', 'gary', 'helen']

prompt = "\nAdd a player to your team."
prompt += "\nEnter 'quit' when you're done. "
players = []
while True:
player = input(prompt)
if player == 'quit':
break
elif player in banned_users:
print(f"{player} is banned!")
continue
else:
players.append(player)

print("\nYour team:")

for player in players:
print(player)

A2 B4 BIESH wE REE M) SR S

while 2Z0ll= 227t F2I5| AlSHZ|X| L== 2k
=

—_= OO - =
H (ctrl)+(C)E =21 BXIE 2 JUBLICL
Fe 2o
while True:

name = input("\nWho are you? ")
print(f"Nice to meet you, {name}!™)

remove() HIM== 2IAENM £ S MAHGHKIZE, SILIE MHSHH
HELCL £ U2 2F H7{ot2H while Rt &7 ALZSIMIL.

HISS 2|AENM TU0IE 2F HA

pets = ['dog', 'cat', 'dog', 'fish', 'cat’,
'rabbit', 'cat']

print(pets)

while 'cat' in pets:
pets.remove('cat"')

print(pets)



x| 21 full_name = f"{first} {last}"

def describe_pet(animal, name): return full_name.title()

ML ES HE AT
print(f"\nI have a {animal}.") musician = get_full_name('jimi', 'hendrix')
print(f"Its name is {name}.") print(musician)
Sl 2| Hist

describe_pet('hamster', "harry')

describe_pet('dog’, 'willie') def build_person(first, last):

AR YEE e MLz wE
7|9E 2l person = {'first': first, 'last': last}

def describe_pet(animal, name): return person

ML EE HE A
print(f"\nI have a {animal}.")
print(f"Its name is {name}.")

musician = build_person('jimi', 'hendrix')
print(musician)

oo
o >
10

SMeol 2t Zehsk= ElMHz| Hist
describe_pet(animal="hamster', name='harry')
describe_pet(name='willie', animal="dog"')

2
(1l
4>

In o

def build_person(first, last, age=None):
ARl HHE YL gAMLl g
person = {'first': first, 'last': last}
if age:

person['age'] = age

£

n =
S
fun
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0
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def greet_user(): o 7| glo| ARREILICE B4 HolollM 7|
rThEsh QAR AT HIEA| 7| 240] Qi DH7HE4S CHRO MOk R&ts|
print("Hello!")

return person

musician = build_person('jimi', 'hendrix', 27)

print(musician)
greet_user() def describe_pet(name, animal='dog'):
"UHIEE HE BAMT musician = build_person('janis', 'joplin')
print(f"\nI have a {animal}.") print(musician)

print(f"Its name is {name}.")

describe_pet('harry', 'hamster')

describe_pet(‘willie) Of71Af AZHBH Oi&l B FHX2t 0240 BIE E4E pythontutor.com0flA Al
olA 3t 7} Ft NoneS ArSSHH i Qls= SMo| ELICE At EMI.
def greet_user(username): def describe_pet(animé}, name=None) :
nnChA S OIARRE FA[" THEMES HE FAM
print(f"\nI have a {animal}.")

print(f"Hello, {username}!") :
if name:

greet_user('jesse’) print(f"Its name is {name}.")

greet_user('diana")
greet_user('brandon')

describe_pet('hamster', 'harry')
describe_pet('snake')

def greet_users(names):
"EE O|of| A HrESh QIANE &t
for name in names:
msg = f"Hello, {name}!"
print(msg)

Qlofi= R| 2ot 7|9 2

opue B4 3E0| X

Lict.

2t SiLt Hist usernames = ["hannah', 'ty', 'margot']
greet_users(usernames)

def get_full_name(first, last):
ne | 2 A AHS g
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ChS oilfl= 22 2|AES Saof Mol EHELICE W Bl 2l AEE AL &
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def print_models(unprinted, printed):
TRHg 32 Y
while unprinted:
current_model = unprinted.pop()
print(f"Printing {current_model}")
printed.append(current_model)

# 23512 92 HA=E A5t £

unprinted = ['phone case', 'pendant', 'ring']
printed = []
print_models(unprinted, printed)

print(f"\nUnprinted: {unprinted}")
print(f"Printed: {printed}")

w7t B AES S| ZstA| LR

CHS oilXl= O|F ofixIQt ZX[2t print_models()E S5 &= 2|AEE 1
CHELICt,

def print_models(unprinted, printed):
"rRYg DR EY
while unprinted:
current_model = unprinted.pop()
print(f"Printing {current_model}")
printed.append(current_model)

# 22| U2 HA=E MYstn 23

original = ['phone case', 'pendant', 'ring']
printed = []

print_models(original[:], printed)
print(f"\nOriginal: {original}")
print(f"Printed: {printed}")

+ QHIRRS OHA 2| e ol

2015271 2 —1‘— 2 Of7HEA0l= 2
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Ol 7

def make_pizza(size, *toppings):
e Rp 2@
print(f"\nMaking a {size} pizza.")

print("Toppings:")
for topping in toppings:
print(f"- {topping}")

# ETO| MZ2 CHE M| 72| m|A}

make_pizza('small', 'pepperoni')

make_pizza('large', 'bacon bits', 'pineapple")

make_pizza('medium', ‘mushrooms’, 'peppers’,
‘onions', ‘'extra cheese')

7I9E 2l 3

def build_profile(first, last, *xuser_info):
ARG YA E] AT
user_info[ 'first'] = first
user_info['last'] = last

return user_info
# 4EIt M2 O & ARBA}

user_0 = build_profile('albert', 'einstein’,
location="princeton")

user_1 = build_profile('marie', 'curie',
location="paris', field="chemistry")

print(user_0)

print(user_1)

AR O ZEXILICE AR = 2

IR 2t 7| Q10| O]
20| ofalistA| & ALIct U

2= Ex o Mgstz,

O|Z7| 3tH Z=T30| & 25
101| KA.

pizza.py
def make_pizza(size, *toppings):
e b Za@)nn

print(f"\nMaking a {size} pizza.")
print("Toppings:")
for topping in toppings:

print(f"- {topping}")

2E A URE

making_pizzas.py 2E2| ZE S4= H|Ql T2 IO ARZE 4 USLICE
import pizza

pizza.make_pizza('medium', 'pepperoni')
pizza.make_pizza('small', 'bacon', 'pineapple')
S 3 U=E

Z2OM0j| M UZESH BlBF ARBE 4= JUELICE

from pizza import make_pizza
make_pizza('medium', 'pepperoni')
make_pizza('small', 'bacon', 'pineapple')
2S00 g3 2o

import pizza as p

p.make_pizza('medium', ‘pepperoni')
p.make_pizza('small', 'bacon', 'pineapple')
ol 28 2o

from pizza import make_pizza as mp

mp('medium’', 'pepperoni')

mp('small', 'bacon', 'pineapple')

2EQ| BE §i URE

== OIE—171I SHX| OINIR. 0| SE=2 2lafi ofl27F Lo{d 4 USLICE CHE AL
2ol ZE2 &8 4 Urk= ALt 7[Hsl FAIL.

from pizza import *

make_pizza('medium', 'pepperoni')

make_pizza('small', 'bacon', 'pineapple')
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Car SaiA

class Car:
nESIE EHEHS ZEA

def __init__(self, make, model, year):
R 2|
self.make = make
self.model = model
self.year = year

i :Loato 7EHE|_1 E} |
self.fuel_capacity = 15
self.fuel_level = 0

def fill_tank(self):
munoLzy I Quun

self.fuel_level = self.fuel_capacity
print("Fuel tank is full.")

def drive(self):
mmo s Al 0] M
print("The car is moving.")
SHAM QUAEIA MY
my_car = Car('audi', 'a4', 2021)
=4 2ol 2
print(my_car.make)

print(my_car.model)
print(my_car.year)

HAME S5
my_car.fill_tank()
my_car.drive()
0f2] QAUARA MM

my_car = Car('audi', 'a4', 2024)
my_old_car = Car('subaru', ‘outback', 2018)
my_truck = Car('toyota', 'tacoma', 2020)
my_old_truck = Car('ford', 'ranger', 1999)

A4 EH 2

my_new_car = Car('audi', 'a4', 2024)
my_new_car.fuel_level = 5
242 +H5= HME
def update_fuel_level(self, new_level):
mZ o3 ofp o] B
if new_level <= self.fuel_capacity:
self.fuel_level = new_level

else:
print("The tank can't hold that much!")

£4 U2 S I= HIME
def add_fuel(self, amount):
gy @ g guun

if (self.fuel_level + amount
<= self.fuel_capacity):
self.fuel_level += amount
print("Added fuel.")
else:
print("The tank won't hold that much.")

ool A=

ABRIZ 4 A 22 ot:ucr
Rt ol itk
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2A0= XHRE )\HE—E- LY0|Lt HIMEE FHe
oLt HIMES HolZE = USLICE

CIE SAS S5 ti= SHA Folo| 25 2ol R2 Z2HA 0|

SAE O MiEslst= SAE TS 45 0[Z.iLICE Ct

£ Jd&sks 2HAs RE SAL £4ut EHI)d EE XSz H&E

RpA ZajAo| init__() HIME

class ElectricCar(Car):
me | A

def __init__(self, make, model, year):
mnz 7| 2p 27|
super().__init__(make, model, year)

# 27|02t siHot= &M
# H{E{2|= keh T
self.battery_size = 40

# 2AUY2 % T
self.charge_level
Al Z2iA o] HME F7t

class ElectricCar(Car):
——AH2F-

I
(S

def charge(self):

uuu%l_%uuu

self.charge_level = 100
print("The vehicle is fully charged.")

A HMESL 22 HIME 2F AL
my_ecar = ElectricCar('nissan', 'leaf', 2024)

my_ecar.charge()
my_ecar.drive()

sflote 4~ 10| B, w2= 1 CiFdo|

=71 Elsi= ELIC A=t

22 HME 2Hz0|=

class ElectricCar(Car):
_AHEE_
o

def fill_tank(self):
meoE AR A"
print("This car has no fuel tank!")

Aol & of




e 20 24

oL} HHgo= BH

AS of THEO! AS

Battery SafA

class Battery:
ez 7| 2bo| BYEE] "

def __init__(self, size=85):
TOHNE S| AA 7|3
# 222 kh, U2 % £t

self.size = size
self.charge_level = @

def get_range(self):
"2 Al ket
if self.size == 40:
return 150
elif self.size == 65:
return 225

OIABIAS £Mo3 AL

class ElectricCar(Car):
o AHBE__
(=2 |

def __init__(self, make, model, year):
B P U -1
super().__init__(make, model, year)
# 7|20 2 siEste £4
self.battery = Battery()
def charge(self):
i gp
self.battery.charge_level = 100
print("The vehicle is fully charged.")

OIAEIA AR
my_ecar = ElectricCar('nissan', 'leaf', 2024)
my_ecar.charge()

print(my_ecar.battery.get_range())
my_ecar.drive()

A midol| YEt 7|52 LMlsiAl FIteeE oiUo| HRLICEL 2272 o}

0| X|LIX|AH| STshxl= 2 ofoH SHAS ZE2 Mot o2l =T
olM A= Esh= Al ESLICH

SHAS miedofl M

ek apot M|z
class Car:
“ASAE BHSHE FHA
--snip—

class Battery:
iz 7| 2bo| HYEE] "
V-
(=2 |

class ElectricCar(Car):
g DA
A2k

DE0M SA =E

from car import Car, ElectricCar

my_beetle = Car('volkswagen', 'beetle', 2021)
my_beetle.fill_tank()
my_beetle.drive()

my_leaf = ElectricCar('nissan', 'leaf', 2024)
my_leaf.charge()

my_leaf.drive()

BE x| YEE

import car

my_beetle = car.Car(

‘volkswagen', 'beetle', 2021)
my_beetle.fill_tank()
my_beetle.drive()

my_leaf = car.ElectricCar('nissan', 'leaf’,
2024)

my_leaf.charge()

my_leaf.drive()

BE0IM ZE Z2A UAZE
(Z)=2 0|7 5kx| LD, 2 S=QIX|TH U0t FMIR.)
from car import *

my_beetle = Car('volkswagen', 'beetle', 2021)
my_leaf = ElectricCar('nissan', 'leaf', 2024)

CHE2 HIE7IE e
Of| [ RIL I

HIE{7} 2

from car import Car, ElectricCar

# 2SS A 2|AE MY
gas_fleet = []
electric_fleet = []

# Yt 2-5 2t 250CH, 7|2} 5e0cH

for _ in range(250):
car = Car('ford', 'escape', 2024)
gas_fleet.append(car)

for _ in range(500):
ecar = ElectricCar('nissan', 'leaf', 2024)
electric_fleet.append(ecar)

#* =Rt 2

for car in gas_fleet:
car.fill_tank()

for ecar in electric_fleet:
ecar.charge()

print(f"Gas cars: {len(gas_fleet)}")
print(f"Electric cars: {len(electric_fleet)}")

self H=0]| CHol 2= AHO| HELICE self Ha= STAM MEE RIS
7127 = =YLt

self Has Heot RS S LR OCOIME ASE 4 | i1 47
oF HRULICE self B AAHE Soll S5 ZE HAME XSz HEE
LICt. o mi20i| chE=el HIME HolollA selfE A Hm oi7iHr2 Folgi
Ch. selfol| HZEE Hap= S2A OT|OIME AISE 4~ USHICH

__init__() HME= CHE HMES} DREIZIXZ S2AN Loh= :
__init__(Q0lM SEaF H2 SAM AAHAS AZ BHS mjioiC] M%ﬁ

SEECHE ZLCEL A42 __init__()0] OF CHE 0|22 MAH T HIME

SO=2 SELX| 1, M7t HEE| YYE[X| = 4~ USLICL
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0 mfelof| Ho[ES 7SS = ASLICE T
‘RAI'_ ofelofl 7|=5HH ARBARE ChS0l =203
=5H EMI SHX| g0t ELCt melofli= MAEE 220|101 2| AE
M= MEE 4 ASLICH

ol %5—; mjsi 01“‘1 éi%*?_lxl oll2] HAIX|Z L&

TS glonint Bixf ST mele] P28 X

0{OF tLICE read_text() HAEE= Ot =

ol SHHoll 217

from pathlib import Path

path = Path('siddhartha.txt")
contents = path.read_text()

print(contents)

3l 2 Edot= Al E2
lines() HAMEE MA o= 2a|gt & QBL|CH

from pathlib import Path

path = Path('siddhartha.txt")
contents = path.read_text()

lines = contents.splitlines()

for line in lines:
print(line)

b= write_text() HMES AZEILICE 0] HIAME

1IR Ek°'01| W& F7ig = B 7| & 2H=E

=

2 M= UELICE oY ZHIXE CF 2{2H split

[
[

=

=

ool 715

from pathlib import Path

path = Path("programming.txt")
msg = "I love programming!"
path.write_text(msg)

oz & 7|15

from pathlib import Path
path = Path("programming.txt")

msg = "I love programming!"
msg += "\nI love making games."
path.write_text(msg)

ntoj| ojoiE0|7|

from pathlib import Path

path = Path("programming.txt")
contents = path.read_text()

contents += "\nI love programming!"
contents += "\nI love making games."
path.write_text(contents)

pathlib 2E2 m! &*%*
A5 Afgsks St I

At Z2E A5 oo
LIt Et Z2= ZFES| RE

Z20| HEHAIS ASotx|et oho|M F=ofl=

i 22

path = Path("text_files/alice.txt")

i 3=

path = Path("/Users/eric/text_files/alice.txt")
ZE0|M ot o[t F=

>>> path = Path("text_files/alice.txt")
>>> path.name

'alice.txt’

F2 M

base_path = Path("/Users/eric/text_files")
file_path = base_path / "alice.txt"

nto| Exhsk=x| &l

>>> path = Path("text_files/alice.txt")
>>> path.exists()

True

mt Ete &l

>>> path. sufiix
"Ltxt!

ootE|H try—except 2222 0|QIE X{2|EiLICH

|=512, except E52 1 ZEJH EF 02 Lo

ZeroDivisionError 02 2|
try:
print(5/0)
except ZeroDivisionError:
print("You can't divide by zero!")

FileNotFoundError 62| X2
from pathlib import Path

path = Path("siddhartha.txt")

try:
contents = path.read_text()

except FileNotFoundError:
msg = f"Can’t find file: {path.name}."
print(msg)

"*Oilkl o™ o7t LoidX| Oj2| L7|= oESLICE Y
B try Ehdstn ol2{7t LojLtA FMIL. ERfojAlS HH
oE oIS X‘|E|0HOF S x| & 4~ QBLICEH docs.python.org/3/library/
exceptions.htmlOfA 02| Z|IAEE 0{EE= HE E5LICE

try SS0ll= ofl21E Uz gEHe=
AlTHSHES mf AlSH 3Er =

else 28 A2

print("Enter two numbers. I'll divide them.")

input("First number: ")
input("Second number: ")

< X
n



try:

result = int(x) / int(y)
except ZeroDivisionError:

print("You can't divide by zero!")
else:

print(result)

AR 2t ofgt &5 wx|

CtS oilxiloll except S=0| QICtH Z222 AIZAPE 022 Livd & [ &
=2 oLt X2t oIS XMoo= LB ARUEL|C

T b MO e ChASE

A Ab7|

print("Enter two numbers. I'll divide them.")

print("Enter 'q' to quit.")
while True:
x = input("\nFirst number: ")
if x == 'q":
break

y = input(“"Second number: ")

ify="q":
break

try:

result = int(x) / int(y)
except ZeroDivisionError:

print("You can't divide by zero!")
else:

print(result)

o 27| Aot M= HIAESITHH FHolLt =2 ol 22 LR
OfLIX| S2SLICE SX|2h Z=2H0| ARSAt 0|t mhdo] =X 2
20lofl w2t SEeICtH ofl2)7h Lol 7540l ASLIEL
AREXt0lA O Ofl24E MEEX|= 042120 ZFatiof BiLICh Mo k= At
HE ALBAI} Lolof she AR AT, Sl I Hol7k= Al O 22 U= U

SLICE, ZHO| Z 0|2 HOLF LefFHOF EX| BEIE 4 QU 2 LIk

o217t Lol W= ALSXio|A| EIstx| 2o A
except 2= Qt0f| pass = MAH ElL|CH,

E20M pass 2 A2
from pathlib import Path

except

f_names = ['alice.txt', 'siddhartha.txt',

'moby_dick.txt', 'little_women.txt']
for f_name in f_names:
# ZOtLH mio| Zo| &
path = Path(f_name)
try:
contents = path.read_text()
except FileNotFoundError:
pass
else:
lines = contents.splitlines()
msg = f"{f_name} has {len(lines)}"
msg += " lines."
print(msg)

olel XMz| 2= T2
L}, Bl except 222 '2E’ 0|2
7|2E QIEZEXNE o2{20| Yoto

try 252 Mo} sh=0 o™ 01|2|% FHxIsHok &
Exception2 MAM|L. 0|27 5HH CHE
20 Alhol| JHUE 4~ USLICE

M| oML,

Hl except E52
try:

# AE
except:

pass

CHAl Exceptiong MM,
try:
# 3L

except Exception:
pass

olle| 3

try:
# AC

except Exception as e:
print(e, type(e))

json 2ES ARSSHH Mo HlojEf ARE &A| oo 7(1
SLICE JSON Co[E A2 moM Mo ofaz Ch2

Tt Ho[HE SRY += AUASLICEL

o2l XM2l= M Ho[HE AREE o S SQELC ti=

ERGHEA| SRISHs o= Heig AlRtiLICH

foh

=4S Hlo|E7t

json.dumps ()2 E|0JE] XZEF

from pathlib import Path
import json

numbers = [2, 3, 5, 7, 11, 13]

path = Path("numbers.json")
contents = json.dumps(numbers)
path.write_text(contents)

json.loads()2 HIO[E £2{27|

from pathlib import Path
import json

path = Path("numbers.json")
contents = path.read_text()
numbers = json.loads(contents)

print(numbers)
HIo|E{7} Exlish=X] 2l

from pathlib import Path
import json
path = Path("numbers.json")
try:
contents = path.read_text()
except FileNotFoundError:
msg = f"Can't find file: {path}"
print(msg)
else:

numbers = json.loads(contents)

print(numbers)
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pytest 20|E2{2|= TE HAE.
5 BHS0] 0] 2t0|22{2|E AF8sH =4
£ Ar8sta, &=roll Cist HIAE 71|0IA§ 'F_PEI—IEL
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full_names.py
def get_full_name(first, last):
A Hpgp

full_name = f"{first} {last}"
return full_name.title()

a4 A8

from full_names import get_full_name

janis = get_full_name('janis', 'joplin')
print(janis)

bob = get_full_name('bob',
print(bob)

"dylan')

pip& pytest Ax|
$ python -m pip install --user pytest

CHe| HIAE SHpaE
E|AES S92 URESHN HIAE AHO|AS PHSLICH pytestE= test = AR
of= SI4E D AIBHSHLICE CH21t 20| test_full_names.pyS ZHEM|L.

= HIAE #o]A

from full_names import get_full_name

def test_first_last():
"""Janis Joplin Z& O|Z EHAE"""
full_name = get_full_name('janis',

'joplin')
assert full_name == 'Janis Joplin'
E|AE A3H
pytest HHS MRS pytest7t test 2 AZlol= MY RF MIAMFILICE

pytest= EHIAE 70| A0 ZEtE HAES D= HTSH|CE
test_full_names.py CtS0f| U= & Stt= EIAE siL7F STRHCHS SS21L
Ch CHS2 0.01= SQt EIAE SILIE AlgH3iT MZSHCh= SSRiLch

$ pytest

============= test session starts =============
platform darwin -- Python 3.11.0, pytest-7.1.2

rootdir: /.../testing_your_code

collected 1 item

test_full_names.py . [100%]
============== ] passed in 0.01s ==============

EIAE0]| Amisk= A

SEol| F2o| AN
A= ZX7H Al sHok BLCk

TN

get_full_name()0| £Zt 0|2 XE|SI==

Moz 7= S5I8 Yhwd Lk

def get_full_name(first, middle, last):
Al HpEp

full_name = f"{first} {middle} {last}"
return full_name.title()

g4 A8

from full_names import get_full_name

YL SR o7 M= 2=

john = get_full_name('john', 'lee', 'hooker")
print(john)

david = get_full_name('david', 'lee', 'roth')
print(david)

============= test session starts =============

test_full_names_failing.py F [100%]

====—==—=————————— FAILURES

_______________ test_first_last ____

> full_name = get_full_name('janis',
‘joplin')

E TypeError: get_full_name() missing 1

required positional argument: 'last’
=========== short test summary info ===========
FAILED test_full_names.py::test_first_last...
============== 1 failed in 0.04s ==============

HIAET} HlisHH CHA| HIAES SHfl=S F=5 +Foliof ELICEL M22 2
St SIS HAES +FotH o ELCh A7t CHiE WAooz HHE e
Lck.

Clg ZE= &4 0|52 SHE A2t

def get_full_name(first, last, middle="'"):
A HEgE

if middle:

full_name = f"{first} {middle} {last}"
else:

full_name = f"{first} {last}"

return full_name.title()

O|X| HIAES CHA| STIEiLICE #2fi 7|50 & SABiths SelLct

============= test session starts =============
test_full_names.py .
Es————————BIlnasscdinEANISEE=E=SsssEssns

HIAE 0|20 T EHIAE:

Z715l2H HIAE o]
0f2{ 7| mel= =22|otH &

57 0jg HAE
get_full_name()0| OIS} M2 WS 0} T SHBI= 2 SHQIHASLICL O
Ofi= 52t OIS B H2ISHX| SHOIBAICE



from full_names import get_full_name

def test_first_last():
"""Janis Joplin Z& O|E EAE"""
full_name = get_full_name('janis',
'joplin')
assert full_name == 'Janis Joplin'
def test_middle():
"""David Lee Roth Z2 0| EAE"""
full_name = get_full_name('david’,
'roth', 'lee')
assert full_name == 'David Lee Roth'

HAE AlH

test_full_names.py Ch20i| U= & S = HIAE S 17 S0RHICH= S=Q1L|
ct.

$ pytest

============= test session starts =============
collected 2 items

test_full_names.py ..
============== 2 passed in 0.01S ==============

assert

a==b,a !=b &l

assert a ==
assert a l=b

x7} True@lX| FalseQIx| &l

assert x
assert not x

Oto|Eli7t 2| AE0| ZxHsH=X] &l

assert my_item in my_list
assert my_item not in my_list

HIAE ARIET} AHX|H EH|IAE mMA0| of2f JH= LI 4

UASLICE o= ohd

ST HIAESIT A2 T QSLICH 0| o= HAES I 0|22 MtsHH

k.

$ pytest test_names_function.py

ZHA HAEE

F2 NS HlAEsiEE 34

BIAEQF HIZBILCE

HAESH SafA

class Account():
N E - IR

def __init__(self, balance=0):

uuuijl 7~|_|'°_|H g’é‘“““

self.balance = balance

def deposit(self, amount):

[RTRTNGY = RURTET)
= =]

self.balance += amount

def withdraw(self, amount):

=R
=20

self.balance -= amount

HIAE #O|A MM
N M HAEES S IHX| 27| ZHo2 AR 4~ UEXIFE] SQIBILICE Ok
1} 20| test_accountant.pyS ZHEM|S.

from account import Account

def test_initial_balance():
| Ao g
account = Account()
assert account.balance == 0

def test_deposit():
oI B AE""

account = Account()
account.deposit(100)
assert account.balance == 100
E|AE AlSH
$ pytest

============= test session starts =============
collected 2 items
test_account.py ..
============== 2 passed in 0.01s ==============

Haix| ot 7 &

B=

Z21|C} HAET} Alnfst
= 50|H, 7|E HIAES Satet WX

SHX[2t 271 REx|7 HHHRACHH HAE
7 Z2HE xttof 7|59 weks
SHEtLCt

31'.: 704—?—01|

e U A B S Y T R M) 5

A2 Fol5HH TIA RO HESt Z40| HAE &tAZ MEtE/L|CH

[yt

2 QABAS THS0{0f & 7} BELICE HAKME A
o

oH—f F RS0 ELCk

0f2] HIAEM| ZAX AL

acc ABIAE 0f2] 7HX| HIAE|M AISE 4 USLICH

import pytest
from account import Account

@pytest.fixture

def account():
account = Account()
return account

def test_initial_balance(account):
|z g

assert account.balance == 0

def test_deposit(account):
U AR
account.deposit(100)
assert account.balance == 100

def test_withdrawal(account):
g & & ot
account.deposit(1_000)
account.withdraw(100)

assert account.balance == 900

HAE &3

============= test session starts =============
collected 3 items

test_account.py ...
==—————=——=———"31passed inf0:01sf ===—==—======—=

pytestoll= Eil*E
|_||:|. iﬁllE(}"

HIAE7} SHLILE AjstH SX|

$ pytest -x

O|Fof| M3 E|AETH CPA] A3H
$ pytest --last-failed



Ilo|AIY Cheet Sheet

oo Adg gts [EH AR8ste Z2del=m
=1 XAE S2l= 25t YEULC) mo|

RIS =2 Xalsioz m2aslns A

pipE OIE3HA mo|AYd A

$ python -m pip install --user pygame

S A 3

import sys
import pygame

class AlienInvasion:
"AYE MAHAHCR #E|ots A"
def __init__(self):
pygame.init()
self.clock = pygame.time.Clock()
self.screen = pygame.display.set_mode(
(1200, 800))
pygame.display.set_caption(
"Alien Invasion")

def run_game(self):
while True:
for event in pygame.event.get():
if event.type == pygame.QUIT:
sys.exit()

pygame.display.flip()
self.clock.tick(60)
if __name__ == '__main__":
# 7Y QAAHAE MYstn AAS L
ai = AlienInvasion()
ai.run_game()

QLo AYS ete

2z 27| 43

S 3l 3715 Yolohs ®ES EsLint

IOII

display.set_mode()

screen_dim = (1500, 1000)
self.screen = pygame.display.set_mode(
screen_dim)

.J i =M RS ZI0 2 JIXI RE52 AIZEILICE 2 2L
O fill() HME= XIS MZ= 51 JZLICH CiE
RAE J2[7| Foj| P‘ HX 0] HIM=E S&sHof BiLICh
def __init__(self):
AW
self.bg_color = (225, 225, 225)

def run_game(self):
while True:

for event in pygame.event.get():
——AHEF-

self.screen.fill(self.bg_color)
pygame.display.flip()

Yol ZxSh= 22| ZHIE HX| 20| Of'-l &

FELICE oA S A AIY Z2folofl Hel &
ASLICE mo|AIKoll= 1Y ANME T2 | A she

SpHO| rect 2|

SIH 283jl= o|0| ZEXHotH SEHE rect X0l & H2E 4 AFLIC

self.screen_rect = self.screen.get_rect()

31H 3 27|

rect Zixofli= LS 712|7|= center £40| UAELICL

screen_center = self.screen_rect.center

rect Zixe| R8st &M

rect ZX0l= ZRI| XIS LORHT ATH&Q! SIx| S TR 1f R85
£90] B0| UBLICKIOPAIY A0 f L £40] UBLIC Takate 2ish
self ot MeiiesLicy)

#IEHCE ZAStE xty &
screen_rect.left, screen_rect.right
screen_rect.top, screen_rect.bottom
screen_rect.centerx, screen_rect.centery
screen_rect.width, screen_rect.height

E I
# RS

screen_rect.center
screen_rect.size

rect Zix|| AN

rect ZiXIE XMSEH S £= USLICL oS S0 &2 rect ZHIE UED
MZS oI5 A1 QtoflM Eteto=z &£ 4 QUELICE Rect() EHAE recte] 2
& AT RN AH, 1|, =0|8 EELICE draw.rect() S St 24|, A
Z, rectE BHESLICE 0] Bf= 0Tl rectE FO{RI A= ZIHLCH
bullet_rect = pygame.Rect(100, 100, 3, 15)

color = (100, 100, 100)

pygame.draw.rect(screen, color, bullet_rect)

oIEIHEI 2%I0|= 0|0|X|ILICE HIEH(.bmp
IX|2t jpg, png, gif DUE ALSEE 4= QLEL

ojojx| 2¢

ship = pygame.image.load('images/ship.bmp")
O|O|X|0flA rect ZHx|| AtA

ship_rect = ship.get_rect()
o|a|x| x| x|IE

rectE AtE5HH 3tH 2| O{C|E 0|0|XIZ HiX[E 4~ UBLICL CFS Zes 2F
MO| midbottomz} SFHO| midbottomS YLX|A|7|= HHOoZ QFME 31HO)
SIEH S0l BHRIEHLIC

ship_rect.midbottom = screen_rect.midbottom

StHol| olo|x| 22|7|

0|0|X|Z E22AAM HiXISH CH2O0l= blit() HIMEER 3fHoll 22ILIC blit()
HIMEE 31 Z4KQ| HiM=0|H Q1~2 0|0|X| ZX||2t rectE BHSLICE

# SHHO| @4 HA|
screen.blit(ship, ship_rect)

o|o|x| gt
transform 2E2 0[0|X|Z 3H5t7LE 27|12 I E 52 &S &t 4 Q&L ct

rotated_image = pygame.transform.rotate(
ship.image, 45)
blitme() HIME
M 22 A Axl= i SHAZ AMEILICE J2|0 BE SHE HRE St
Holl 22/= blitme() HM=EE HO|BILICE
def blitme(self):

mS QIR0 SEAM mA|M
self.screen.blit(self.image, self.rect)



E{LIC 0] OHIES

for event in pygame.event.get():
if event.type == pygame.KEYDOWN:

if event.key == pygame.K_RIGHT:
ship_rect.x += 1

elif event.key == pygame.K_LEFT:
ship_rect.x -=1

elif event.key == pygame.K_SPACE:
ship.fire_bullet()

elif event.key == pygame.K_q:
sys.exit()

7101 £2 WS o WS

AIEXIZL 7101lM &2 H[H KEYUP O[HIET} Ao{EfL|Ch,

for event in pygame.event.get():
if event.type == pygame.KEYUP:
if event.key == pygame.K_RIGHT:
ship.moving_right = False

A2l RN = AIY XA7E 22

fAQILICE J2{82 AUS XSz
1, 02 71X AYS 22 AN

HE2E 2HS 4 USLICH

0{2120] ZIF AYE TS W= mo[AIY 27 F2t R ZUC THo[AHY =

2dEo] %nnomg pygame.org/, M ET0|Xl= pygame.org/docs/RILILt.

SMOIA 715 R85t HES Rect() S2HALL sprite BE 22 220U £
=2 Ho[x| 4EolM 2alo] 7t BES 3ot 2MS.

IO AH| &2 OfHl
2Lk

L= OFRAJ ZE0|7Lt HES +21 E = O|HIES

OFRA HE| HtS

for event in pygame.event.get():
if event.type == pygame.MOUSEBUTTONDOWN :
ship.fire_bullet()

0p2A HX| 57|
0fRA 2x|l= 722 gietELich

mouse_pos = pygame.mouse.get_pos()

HIE Z2 ZiHIS S=2l6iH ILOiI 2ES3HOF BfLICE rect.collidepoint() A
= ect 2x|et A 0 TrueS HrekeiLICt

if button_rect.collidepoint(mouse_pos):
start_game()

oA £707|

pygame.mouse.set_visible(False)

jo|AIRloli Bl 2
7t QLI 282 |__
Z7}El0] UBLICh

'E Group Sz{A

= 7HX| 71s0|

5 448
OS50l MEE A= BteA| SpriteS ofshof giLiCt
from pygame.sprite import Sprite, Group
class Bullet(Sprite):

def draw_bullet(self):

def update(self):

bullets = Group()

new_bullet = Bullet()
bullets.add(new_bullet)

& «3[517|

sprites() HIMEE 38 QAE 25 HetBhLCt

for bullet in bullets.sprites():
bullet.draw_bullet()

JE0|M update() S=

JE0|M update()E S&oIH AISCE IE9| 2E 240f
=3I},

|A update)E &

bullets.update()
SN 24 HH

CHA| SEoIA| 22 247t AUCHH AXEHAM Hi=Z2|f Kb GHIE 2olof
Lk

]

bullets.remove(bullet)

Ayt I S5
spritecollideany() Sl= ZXt IES Q2 B, X7t O @4 &
StLtet ZAX|H TrueS HratEiLCH

if pygame.sprite.spritecollideany(ship, aliens):
ships_left -= 1
O Alo|e] £
sprite.groupcollide() &= Q2 = et E2I = JHE BESLICH
0| &= S8t LAEQ| HEE o= I:UHI-‘IEIE greteiLict S22 =
50| 555 RASS AXEX| ZF-ILICH
collisions = pygame.sprite.groupcollide(
bullets, aliens, True, True)

score += len(collisions) #* alien_point_value
A Aol M Crtet Zxo=

St oIS =24/0]0{0i|A|

ML He 58

HIAIX| ZA|
}9 A= HAX], HIAE Mz HiZAMS Mot |ct ZE= ZFHS| 7|2 2
= AM25IH 37|= 482 HEILICE font.render() &4= HIAIXIE 0|0|X|2
35k, 0|9 HEE rect KIS 7EMSLICE O3 CHS O[0|XIE S1H S0

NS

h:l r_EI

msg = "Play again?"
msg_color = (100, 100, 100)
bg_color = (230, 230, 230)

f = pygame.font.SysFont(None, 48)

msg_image = f.render(msg, True, msg_color,
bg_color)

msg_image_rect = msg_image.get_rect()

msg_image_rect.center = screen_rect.center

screen.blit(msg_image, msg_image_rect)



Matplotlib Cheet Sheet

ololE Alztsk= HI0EIE MF|Mo= melsty|
Matplotlib 2t0|E2{2[= e H0|HE Ao
Matplotiib& OFF FIRLICE CHS OMISES o2 2 &

Matplotlib O|=0l= 0421 7tX| 20|E2{2|7} WEIYX|2 4= MatplotlibS

HZ5h= HEHO|=2, MatplotibS & Ofai5IH 021 2to|=22{2|E E8Xe= At

pipE 0I83HM Matplotlib Mx|
$ python -m pip install --user matplotlib

EM Jefz
fig Zixl= x| 22, =2l Ys J2i=
StLtILIC T2lof 22zt B stufat "XHOI-EIE}E o|ZA &7 [&hct.

import matplotlib.pyplot as plt

x_values = [0, 1, 2, 3, 4, 5]
squares = [0, 1, 4, 9, 16, 25]

fig, ax = plt.subplots()
ax.plot(x_values, squares)

plt.show()

AT

scatter()= x2t y 2|AEE BRSLICE s=10 Q1= 2t Ho| 3712 KIFRILICE
import matplotlib.pyplot as plt

x_values = list(range(1000))
squares = [x**2 for x in x_values]

fig, ax = plt.subplots()
ax.scatter(x_values, squares, s=10)

plt.show()

2HMO|H axes I20| EAIE 2=

JHm chosst Al
st

SLCEL 72l 2E QA4S MR &Y

LHZHEl AEL AL
MatplotibS HX|oHH Cifet AEtI0| Bl ExIELICE T & Z9| ZE= 05
= 0|8 4 AELICEL DS RHS7| Tofl HIEA] AEIUSE XIF5Hof BiLCh

import matplotlib.pyplot as plt

x_values = list(range(1000))
squares = [x**2 for x in x_values]

plt.style.use( ' seaborn-vo_8")
fig, ax = plt.subplots()
ax.scatter(x_values, squares, s=10)

plt.show()
ARS8 4~ = AERY Stol
Ar8E ZE AERI2 E{O|E MIN0A Sl 7EsBILICE

>>> import matplotlib.pyplot as plt
>> plt.style.available
['Solarize_Light2', '_classic_test_patch',

M= XIS, OIS E £71, & 37| K1Y

ot
2
rir

import matplotlib.pyplot as plt

x_values = list(range(1000))
squares = [x**2 for x in x_values]

# A Al AEtYUD J2{Z H|0|E
plt.style.use('seaborn-v@_8")

fig, ax = plt.subplots()
ax.scatter(x_values, squares, s=10)

# =1t % 0|2 H A|H

ax.set_title('Square Numbers', fontsize=24)
ax.set_xlabel('Value', fontsize=14)
ax.set_ylabel('Square of Value', fontsize=14)

# % HiE, =2 0182 37| A|¥
ax.axis([0, 1100, 0, 1_100_000])
ax.tick_params(axis="both', labelsize=14)

plt.show()

Zy

Z2{WE oy ZoIEC| EX = HPE*i Azts HMEIMo=Z L= T2[o]
CIMEQILICE CI0|E] ZRIEQ| MZ2 ¢ QIE XJH5ta, }RSE 2222 cmap

QU2 XIFRfLICt

ax.scatter(x_values, squares, c=squares,
cmap=plt.cm.Blues, s=10)

Jei=ol= E‘-% IOIEVP ZetELICE O FE= X Hmet ox|ef ZRIES

import matplotlib.pyplot as plt

x_values = list(range(1000))
squares = [x**2 for x in x_values]

fig, ax = plt.subplots()
ax.scatter(x_values, squares, c=squares,
cmap=plt.cm.Blues, s=10)

ax.scatter(x_values[0], squares[@], c='green',
5=100)

ax.scatter(x_values[-1], squares[-1], c="red',
$=100)

ax.set_title('Square Numbers', fontsize=24)
__AHEF__
o

£ HAH
Jimo| £2 XIEA MYE 4+ oH 2

= 2 =0l g2all 871 ‘E;*u.:.'—llif.

5| Mol A= THsEiLICh CF2

ax.get_xaxis().set_visible(False)
ax.get_yaxis().set_visible(False)

a2 37| 43
figsize QI+E Sl 37|12 XIFE 4 JUELICE dpi Q= SHRULICE AR
E{9| SHMESE DECHH 0| Q4= M2t figsize Q142 AEGEHE ElLICH
fig, ax = plt.subplots(figsize=(10, 6),

dpi=128)
JeH= xEE

Matplotib H{0= XZ& HE0| UX[SE plt.show() CHAI plt.savefig()2
AI231H A2t AnfE MAE 4 QMSLICE bbox_inches Ql&= T2 F2|9|
SUS = mff ALSFILICE

plt.savefig('squares.png’, bbox_inches="tight")

I3 sttoll 22i=E Hoh= TtE 'EE o+ UASUICEL TE 042 JHE AZSHH
=2

GIOJE| Ato]e] 2A|7F Ea{ELICt. oS S0 & H|0[E &g Alo]e] SZtof M2

g 4 USHCE




T 7He| Hlojg Jaj=

CHS oMl ax.scatterOE F ¥ SEaHA 22 J2lol| ME4=2t MxE 224
ZZ J2lLct

import matplotlib.pyplot as plt
x_values = list(range(11))

squares = [x**2 for x in x_values]
cubes = [x*#*3 for x in x_values]

plt.style.use("'seaborn-v@_8")
fig, ax = plt.subplots()

ax.scatter(x_values, squares, c='blue', s=10)
ax.scatter(x_values, cubes, c='red', s=10)

plt.show()

HlolE] &g Atole] 34 Hst7|

=

fill_between() HIME= = ClO[E T Ato|Q] 3Ztof| MS ZBiLct of &
£E X o 2IAE SlLL y 2t 2|AE = IS HHSL|CH ESH facecolors Saf
Mg XIg6tD, 2421 alpha Qe AZ0| EHEE X|IFSHL|CH
ax.fill_between(x_values, cubes, squares,

facecolor="blue', alpha=0.25)

=MoL AlZo| 2EE ClolE e e Emet AZIS x 2= ARZEiLCt
IoPHO| datetime 2ES AKZsH 0[21 CIO[EIE €7 CHE 4 AUSLICH

Sixf Gmt &tol

datetime.now() = SR ML AZFS LIEILE= datetime ZHAIS BHtRiL|CE
from datetime import datetime as dt

today = dt.now()

date_string = today.strftime('%m/%d/%Y")
print(date_string)

E3 gut

Hoks Emet AIZES LIEHLE datetime ZHHE PHE = USLICE Q1= E,
2 U &ME LD AL 2 X, Z2E Qs SHYULICH

from datetime import datetime as dt

new_years = dt(2023, 1, 1)

fall_equinox = dt(year=2023, month=9, day=22)

et AlZH SA

strptime() 4= 2XIH0IA datetime ZHHIS Ml stritime() DA
E& B2 datetime Z4H|0IA SAISHE 2XIHS HELICE CHS F=E &X|
SIH WIS fl6t= Ao TAIE 4 UBSLICH

%A & 0| (Monday &)

%B 0|5 (January &)

an RAZ LIERH € (01 ~ 12)
% A2 LtERH L (01 ~ 31)
%Y 4l Ze| xzrel E (2021)

%y 5 A2 A @ (21)

%H 24K ZH FAo AlZH (@0 ~ 23)
%1 12A|ZF FAQ| A|ZF (01 ~ 12)
% AM, PM

M- F (00 ~ 59)

%S 2 (00 ~ 61)

EXIES datetime 2|2 HEt

new_years = dt.strptime('1/1/2023", '%m/%d/%Y")

ue o

datetime ZiH|E EAIE= et

ny_string = new_years.strftime('%B %d, %Y')
print(ny_string)

E|7 7|2 =

Chg FE= gt 2| AES BhST J0f tiSsh= &2 712 2|AES BHSLICH

J7 oS 31 7Ie2 JsEz Jalm, U S EE AIE SAoR HAR

Lick

from datetime import datetime as dt

import matplotlib.pyplot as plt
from matplotlib import dates as mdates

dates = [
dt(2023, 6, 21), dt(2023, 6, 22),
dt(2023, 6, 23), dt(2023, 6, 24),
1

highs = [56, 57, 57, 64]

plt.style.use( ' seaborn-vo_8")
fig, ax = plt.subplots()
ax.plot(dates, highs, c='red")

ax.set_title("Daily High Temps", fontsize=24)
ax.set_ylabel("Temp (F)", fontsize=16)
X_axis = ax.get_xaxis()
x_axis.set_major_formatter(
mdates.DateFormatter('%B %d %Y')

)
fig.autofmt_xdate()

plt.show()

o
LIC} plt.subplots() 2= figure Zix|et = FE= Bieteict 2t =
= M2 CHE Je2fz=el HZFLCE A Hulet £ Hil Q4= J3of dE it

& IS XYL

import matplotlib.pyplot as plt
x_values = list(range(11))
squares = [x**2 for x in x_values]
cubes = [x#*3 for x in x_values]

fig, axs = plt.subplots(2, 1, sharex=True)

axs[0].scatter(x_values, squares)
axs[0].set_title('Squares"')

axs[1].scatter(x_values, cubes, c='red")
axs[1].set_title('Cubes")

plt.show()
yE3R
y £ ZR5t2H sharey=True QI+ ARSBILICH

import matplotlib.pyplot as plt
x_values = list(range(11))
squares = [x**2 for x in x_values]

cubes = [x**3 for x in x_values]

plt.style.use('seaborn-v@_8")
fig, axs = plt.subplots(1l, 2, sharey=True)

axs[0].scatter(x_values, squares)
axs[0].set_title('Squares"')

axs[1].scatter(x_values, cubes, c="red")
axs[1].set_title('Cubes"')

plt.show()

matplotlib.org/0fl Matplotiib Z42{2|2f 247 UELICE ofid|, @A Al

Xp7toles & HEs EMR.




update_layout() HIME A2

PlOtly Cheet Sheet BN ERE R INPOU R MPC RN Cis Z=t update_layout() HIMEE MA EE 2719t x 50| £3 018E
Afole| 4242 RisRteLI,

M=t = o|E % F7t
N import plotly.express as px

Hlo]E| AlZtsh= HI0|EIE FAMXo=z meltsty| &7 ':'“:E ] = Lok x_values = list(range(11))
HOIEE O AlZNMoZ i3 UA ESIEIL
SOz AjZtste 2800z AKREt miE o

Ct. Ploty= 24 import plotly.express as px squares = [x**2 for x in x_values]
HELICE
o= = # H|0|E] o title = "Square Numbers"
]

>|D

b

e J
uo re

Plotly Express= & & £9o| I=2 7|2

7} Hlo[E{2t = ofSRICtT TEtSHHE AEL

3101 SILICH x_values = list(range(11)) labels = {'x': 'Value', 'y': 'Square of Value'}

squares = [x*x2 for x in x_values]
fig = px.scatter(

# O[O[E] AlZt3t x=x_values,
s AR3taio! Tl Bfoj=aialt We st it title = "Square Numbers" y=squares,
Bl st = & == labels = {'x': 'Value', 'y': 'Square of Value'}
)
pipZ OI23HA| Plotly A% .
L fig = px.scatter(x=x_values, y=squares, )
$ python -m pip install --user plotly title=title, labels=labels) fig.update_layout(
$ python -m pip install --user pandas fig. show() title_font_size=30,
xaxis_title_font_size=24,
Ci Cest ALSAL o xaxis_dtick=1,
Plotly Express 758t 2 FE2 MM A5E 4 U=2 MAISIELICE xaxis_tickfont_size=16,
0 0| B0l Z2hyt JedELIc 71EAel Jel C}S FC 5t eHo| S22 ANt AINIE| AREH 4 QU=X| BASHS ofAlJLIC yaxis_title_font_size=24,
g CfEo] Ol 24 i, i TR ClOlE] HBlol ks 2lAELT, yaxis_tickfont_size=16,
)
EM Jefm import plotly.express as px
Plotly= Jal= mlg A2 12 AHIASZE TES MMl giloa =xt fig. show()

x_values = list(range(11))
squares = [x*x2 for x in x_values]

SILICH XHASRE T =7t SE6tH HateMo| JHUA =715 HML.

import plotly.express as px

R ST LTS B . Plotly 2AH= AIBHT & alslof QUL BHXIEH LR Hrhsict 2L of
# O|0|E| &9 ‘ labels = {'x': 'Value', 'y': 'Square of Value'} CIof 547} QU=X| 37 ofsS 25 UALICH plotly.com/python/plotly-
KIS = TSR . expressOIAf 21R 428 BAIR. 0 HOIX| RIS B RBEIIC T2m h
squares = [x**2 for x in x_values] fig = px.scatter(

x=x_values, AF Af8shs J2E EME SHOEMIS.

# O|0|E| A|Zt3} y=squares, LS plotly.com/python-api- referenceoil)d utOIW API 7'.;.
fig = px.line(x=x_values, y=squares) title=title, EM2. 0] HO|X|0IA PlotlyZ OIS 4 Q=
el LELSALE D ELICL Y35 22518 3401 4 4 e °_|T7r 2% s,

size=squares,
color=squares,
opacity=0.5,

AEEZ T2 s line()2 scatter()2 HIRE ELICL 0[21 2Al0| Plotly width=1200, PlotlyollAf Al2tstol] Mg
Express®] S#AIxI0| ZRQILICH AEIUS AIExoZ XIHs| FHof|, ofe T2 height=800, ofEILIct,
I} lolEfR} 71 & ol22I=X| WEd Zoke & USLICE )

Blo} AR
fig = px.scatter(x=x_values, y=squares) fig. show() import plotly.express as px
ot Jaj=

# H[O|E| Y9

fig = px.bar(x=x_values, y=squares) s = TsHAiEE D)

update HIMES MM IJHZE ©f M5 48 + USLICE of
update_layout()0fl= 0f2f 7kX| A S0 AELICE




squares = [x**2 for x in x_values]

# O[O|E{ AlZt3t

title = "Square Numbers"

labels = {'x': 'Value', 'y': 'Square of Value'}

fig = px.scatter(x=x_values, y=squares,
title=title, labels=labels,
template="plotly_dark")

fig. show()

ALgEl = QU= Hiot 2= &9l
>>> import plotly.io as pio

>>> pio.templates
Templates configuration

Default template: 'plotly’
Available templates:
['ggplot2', 'seaborn',...,
'ygridoff', 'gridon', 'none']

PlotlyollA] EzflojAZt J2iZz gts 4 L= H|0|E EFRILICE 71E2| Plotly

Express J2{Z0f| E0|AS FIt&E 4 UELICE J2HEE FIt5t2{H graph_
objects ZE2 AMaHoF SHLICt

fig.add_trace() AF2

import plotly.express as px
import plotly.graph_objects as go

days = list(range(1, 10))
highs = [60, 63, 68, 70, 68, 70, 66, 62, 64]
lows = [51, 54, 53, 57, 54, 56, 52, 53, 49]

# A 2A 7|2 QZ2 AR
fig = px.line(x=days, y=lows)

# 21 7|12 EojA 27}

new_trace = go.Scatter(x=days, y=highs,
mode="1lines")

fig.add_trace(new_trace)

fig. show()

0f2f 7He| =it = SiLIE ZR5H 2HS0{of & o
subplots BES AFZEH|CE

UASUCE O mf

Il MEER F7t

subplots 2ES AKZsIEH M BE JfoE Zets O3S oL ch O3
CHS add_trace() HIMEE MA] Fx| 220 H|0|EIS F7HiLICE

J2fI= 2= graph_objects ZEE DHS0{0F SHLCH

from plotly.subplots import make_subplots
import plotly.graph_objects as go

x_values = list(range(11))
squares = [x**2 for x in x_values]
cubes = [x#*3 for x in x_values]

Z2 3Rote MEEZ & 7
= make_subplots(rows=1, cols=2,
shared_yaxes=True)

=~

# Mg Jd2fZ2 AR

squares_trace = go.Scatter(x=x_values,
y=squares)

fig.add_trace(squares_trace, row=1, col=1)

# NA& Eo|A 7t
cubes_trace = go.Scatter(x=x_values, y=cubes)
fig.add_trace(cubes_trace, row=1, col=2)

title = "Squares and Cubes"
fig.update_layout(title_text=title)

fig. show()

Plotly Express EAE 212 0= plotly.com/python/styling-plotly-
expressOA| Plotly Express IO AEIM 7I0[=E SOMIRL. 0| EA0l=
2= ol AEtITt FAIS X|Hoh= B0 25 ASLICE T Ch20il= moM a2
ZZX(plotly.com/python/reference/index)=2 H{EMR. 0| EA0ll= HA
g 4= U= A T} ofixIZE S0 ASLICE
plotly.com/python/creating-and-updating-figures2| ‘OHZ! HEHAZO{
& EXIX| OMR. O] 2M0IM AJlioh= 20l AU=sHXZH AlZto] =5 Z
4= QUR|ZE U 2U=5HX|H Poh= MES W 2A| BtS £ UELICH
MEERS ASSICHH plotly.com/python/subplots
plotly.com/python/graph-objectsOfiA Z12Hz ZHxlof|

AL,

=t =S LEHl= 2

Plotlyoil= X|= 23 =71E FHo| QJUSLICE ol =
QIE ZEI2 7KDL X|= flof AZ=E Q0|2 O 4 USLICH

scattergeo E}
CHe == S0loA 7H 127t =2 XS M| 7HE LE= X|=@luct =21
E 2lojl 0IRAS 221 2H IR|Qt 87| A 0|S0] LIEFLICE

impo

# (2
peak

rt plotly.express as px

B, 4dx) g4
_coords = [
(63.069, -151.0063),
(60.5671, -140.4055),
(46.8529, -121.7604),

noog

# YA 9IE, FE, OIZE 2AE 4y

lats
lons

[pc[0@] for pc in peak_coords]
[pc[1] for pc in peak_coords]

peak_names = [

]

"Denali”,
"Mt Logan",
"Mt Rainier"

elevations = [20_000, 18_000, 14_000]

# A= 27|35}

titl

e = "Selected High Peaks"

fig = px.scatter_geo(

lat=lats,

lon=1lons,

title=title,
projection="natural earth",
text=peak_names,
size=elevations,
scope="north america"”,

# =24 43
fig.update_layout(titlefont_size=24)
fig.update_traces(

textposition="middle right",
textfont_size=18,

fig. show()



from django.contrib import admin

Django Cheet Sheet Diango Z2HE0| Ho[El= 2

sEiLC) from .models import Topic

admin.site.register(Topic)

28 ol

Django= IO|Me2 Cstdd ZM0IX|E S W AE5I= ) of=Z2|70|A ZC{ofl models.py IS BHS0{ OfZ2|AH|0|MOIM ARE BHIS

DjangoE At8slH SHOIX|0A MEsk= CIOIE B3RS Holgt et __str__() MA=E DiangoZt O] 22| H|O[E ZHIE LA E

O|EIE O'2H| AFZEX| ZFELCt SISX| XPgEiLc. ANEXI= ¢ Ho[X|2 S35 ZRMES AIREH|CH Z2ME SH0|X[= ¢l
Diango= X2 ZIR2MEMOL O}L|2t S840F Ho| AFSXIZt AFSSHE CHE MO|E from django.db import models 7t glo| ShestA BFEoi= ElLich HolX|ofl= URL, &, BiE3l0| ZRE|C)

2H 90| D= A ol |
= 2H Qlo| Bt 4= QUELICH DEME URL 9ZA

class Topic(models.Model):
YA A7 Bl D QU= FA Z2NEQ| 0f|2lQl urls.py IU2 ZF 0fZ2(AHI0|MofA] AFZSt= urls.py It
Uo| YXIE KIFBILICE
text = models.CharField(max_length=200)
date_added = models.DateTimeField(
auto_now_add=True)

Django= 7H& 2+30] AX[sHA 2l T2HE|Af

from django.contrib import admin
22|A7|= Al EELICE tHE22] HEO0l= 042{=20 40 ACk 7} from django.urls import path, include

Feick,

def __str__(self): LrllpeitEErne =

Thak EHA MM U Self. text path('admin/', admin.site.urls),
$ python —-m venv 11_env path('', include('learning_logs.urls')),
ol EhMst 1
Z 43t (mac0Set 2l5A)
DES AZ35H| fleie Z2MEQ| settings.py IH! INSTALLED_APPS 2| Of=2|7|0}M URL

$ source 11_env/bin/activate AE0] of=2|A0|NS E715H0} BHLIC)

ofZz|A|0|Me .py i Dj 7} of=2|AH|0|M2] e
87 B3} (E2) H;E 7 I;_I urls.py M2 Django?} OHZ2|AH|0|H2| URLO] O At
INSTALLED_APPS = [ SEX| XIFELICE o] IU2 ofE2|A01M SCjof ZIF BHS0{0f SiLICE
> 11_env\Scripts\activate # L Of=2|# 0| ) i
0 q , from django.urls import path
2N 2140l Django x| learning_logs',
(1l_env)$ pip install Django . = from . import views

# 7|2 Django OHE2[#|0|4M

'django.contrib.admin’, app_name = *learning_logs’

] urlpatterns = [
M Z2HEE AZSHD H0|E{H|0|AS A : H|o[E{H|0]A D020 # ZH0|7|
M ZEHE 20| LiEHH HOIEIS MEoi7| SieM HOIEMIOIAS S8aH0F BLIC path(*", views.index, name='index’),
S RUS M= PISYI IE RUS AT O B O HOIE Masor
CHS B0o] ofx|ate] B 9IX| oM. s ZIckst 2 o=y
$ django-admin startproject 11_project . $ python manage.py makemigrations learning_logs He @M EE FE6 H2t2A 0] Hlo|EE EUn, 25 HESIS ASE
H|O[E{H|O| A AHA $ python manage.py migrate LICk & &= views.pyol| MERILICE CH22| § &= O|0|EE AMSSIX| 84
. om el=a|o| htmlS AFRsH E00[X[2 22 |c}

$ python manage.py migrate FOSA MM 201 FEAC index.htmlS Aol SHOIX| 4 IE
z2se 1| AR ZRHE HAHES 2aIE 4 s AR} AR from django.shortcuts import render
0| HHOIE A3SH ChSEE|= http://localhost:8000/0A Z2HES & $ python manage.py createsuperuser def index(request):
4 Bt cuss wnsts =0 Em0[R"
$ python manage runserver = return render(request,

py ge.py DjangoQ| &2|xt Ho|X[N RHS SEEr 4~ U1, 02 YAIR TEHEQ| ¢ 'learning_logs/index.html")
A OHE2IAI0IM AN O[EIE Of &7 H2lE 4= UA| BiLICh OIE flsiMe OHEEHIOI*WI admin.py

oS 2%5H0F SHLICE http://localhost:8000/admin/OfAl ZtZ2|X} HO|X|
£ SRISIMIR. 0| flehME FHFA ARZXE AEe =2 230150 BiLICE

Django Z2XMIE= 5Lt 02| ofEz|AlojMez FAELICE

$ python manage.py startapp learning_logs



AL

oz

u=3l

=3
HIES2 If0[X| AELICE BMIEXE2 htmit HEX F=9| SafRlLct HES
TEE o|Ma} HIXGI|RE THo|NEHS Z=f6IX|= (U ch Z2HE 232

-py Thoi| ZH&sHoF SHR|2H LR 2AI2 HES F=0f M= 7| O ZEreiLch
BHEA
o &

)

D2HE ZEC0] templates/ EI:-I% 2. templates/ ZC 2tof o=z
Flo|Mat Z2 0|59 BHIE S Ool| HiEX oS XMERILICE sts
21 =ho|X| HIES d=2= learnlng_logs/templatesllearning_logs/
index.htmlL|C

<p>Learning Log</p>

<p>Learning Log helps you keep track of your
learning, for any topic you're learning
about.</p>

SHolxle| 24 F 20| Ho[x|7t B=EU

[eey=|

H|0|X|E 2=H EH0X|

Ch. 2Ho|X|2| 2
T2 Hehet 2917

$EH%E%NHMMﬂﬂ SESOE AEol= A oLt o] HIES
5t =52 7HE /o[ X|oflA HIO|EIZ AHSLICE
<p>
<a href="{% url 'learning_logs:index"' %}">
Learning Log
</a>
</p>

{% block content %}{% endblock content %}
XAl HIZS

RiA| BIZ3lS =) BT {% extends %}E AIBSHM B HS3l0| BXE A
A3ttt J2|n 22 HES0M Holst 220 SoiZ ZHES XY

{% extends 'learning_logs/base.html’ %}
{% block content %}

<p>
Learning Log helps you keep track
of your learning, for any topic you're
learning about.

</p>

{% endblock content %}

oo Fe=

HE Zuy : o= oMt

o
Cf 20| FHsi02 3

7= 2Ug Higoz M2 pug

£ S 29 Ajole] ¢S LiekLick
BI=A| HOJEI#0IA Dlol2folo0] B zucr

2zH 7| el
class Entry(models.Model):
"EH | St 21 R
topic = models.ForeignKey(Topic,
on_delete=models.CASCADE)
text = models.TextField()
date_added = models.DateTimeField(
auto_now_add=True)

def __str__(self):
return f"{self.text[:50]}..."

zaHE Ho|X| RS A ALKl 45

t= CIOIES ZAlsHof BiLCh

URL O{7HH

URLOII= 2 C|0|E{H[0]AS| 0fFH 0|0l FZaH0F SH=X| LIEHLIE TH7HH
7t SOIUUICE O URL HEI2 £ FHO| IDE topic_id Di7iH0l et
Lk

urlpatterns = [
N }-T S
# Thd o] AM| O]
path('topics/<int:topic_id>/', views.topic,
name="topic'),

]
FOllA ClOlE] AL2

F= URL D{7HH~Z AtEsH C|OIE{H|0 A0 M SHE TIOIEIE 7HMELICE O] off
M2l He= mo[Xoll EAIZ HO[E7F Z3E context HMU2IE HIESI0 2
LICE AtEE 2RSS A ESHOF BiLICh

def topic(request, topic_id):
"UUZEA ofLteb 10 AEE FFE EFE HEAM
topic = Topic.objects.get(id=topic_id)
entries = topic.entry_set.order_by(
'-date_added")
context = {
"topic': topic,
‘entries': entries,
}
return render(request,
'learning_logs/topic.html', context)

HES0|M HIolE] AL

7 &7t context E'AMEI% Saff 2tH C0|ES HIZ2U0|M AKRE 4 UL
Tk O] Co|Els = B4 Soff HTBNICL MBS ML= 05 FLSE B
AltLct

HEH Ha OE9 M242 THE SELC OS oFoIM= date ZE7}

date Z4x|2| SAlS X|&st, linebreaks ZEl= 2¢t HICiof| ALZELICE

{% extends 'learning_logs/base.html' %}
{% block content %}
<p>Topic: {{ topic }}</p>

<p>Entries:</p>
<ul>
{% for entry in entries %}
<li>
<p>
{{ entry.date_added|date:'M d, Y H:i' }}
</p>

<p>
{{ entry.text|linebreaks }}

</p>

</1i>
{% empty %}

<li>There are no entries yet.</li>
{% endfor %}
</ul>

{% endblock content %}

D2MES HAM=O o7t 9= AXE 2QICHH $§ python manage.py
runserver oz MHE ARG 2MI2.

E
TE ofMIE HAES [f REFHLIC

oM Z2ME H0|HE FEE + ASLICE 0] 7152 H2IE 2EAL
=

RPN
$ python manage.py shell
Z2ME f|o|Ejofl E2

>>> from learning_logs.models import Topic
>>> Topic.objects.all()
[<Topic: Chess>, <Topic: Rock Climbing>]



>>> topic = Topic.objects.get(id=1)
>>> topic.text
'Chess’

>>> topic.entry_set.all()
<QuerySet [<Entry: In the opening phase...>]>

2 OofZ2|H 0|42 ALZAL AEE Sall ARZAI} ClolElS
7| Ect. ol ol Soll= 7i21R! Clo|E= AT %

Ct. Diango= &2 AtEsl ALZXI2| Clofg] 2 & 4

ALEXL AEE M ofZ2|A0ldS Sall XM2IFLICH ALK A
£, 27921, 270 LICE Django= 0|2 ZAE 2 4!

account OHZE|AH|0|M

OfEz|7l0|MS PHEH TRMEO| settings.py TS| INSTALLED_APPS Al
0l ‘accounts'E BIEA| R7ISIMIR.

$ python manage.py startapp accounts
account URL

Ci2at 20| Z2HEQ| yrls.py DS 2
2A O[S ALBEL 4 USLICE

HafioF Z2HE0|A account OfZ

from django.contrib import admin
from django.urls import path, include

urlpatterns = [
path('admin/', admin.site.urls),
path('accounts/', include('accounts.urls')),
path('', include('learning_logs.urls')),

1

URL Ee|

ALEXIOIA 2721, 270k, S2 7|52 MB35k BiLICt users ofE2|H0[M
Zr0f| urls.py TIUS A2 E‘._F_HIR.

from django.urls import path, include
from . import views

app_name = 'accounts’
urlpatterns = [
# 7|2 o= url ZgH
path('', include(
'django.contrib.auth.urls")),

# S2 Ho|3|

path('register/', views.register,
name="'register'),

2791 J7t 7|2xog NS=Z! ofx|2k 221 HIES2 2 ohS0{of Sl
Ch Ch2 HEX2 Hast 2721 Zo|H 7|2l o2 HAXIE MSEfLch
accounts/ 20 2t0f| templates/ ECE 2tE1, 1 2t0f| registration/ &
CIE MENR. CHS FEE login.html IUZ HZEGIMR. 2= accounts/
templates/registration/login.htm10|0{OF &fL|C}

{% csrf_token %} Ei1= Z0i| XI5 0|R0{X|= SAS oH&LICE {{ form.
as_div }} A= 7|2 27901 2 XSt JAloZ HA[RILICE

ro

{% extends "learning_logs/base.html" %}
{% block content %}

{% if form.errors %}

<p>
Your username and password didn't match.
Please try again.

</p>

{% endif %}

<form action="{% url 'users:login’
method="post" %}">

{% csrf token %}
{{ form.as_div }}
<button name="submit">Log in</button>

</form>

{% endblock content %}
settings.py2| 2701 2|C[HE MY
0| ME2 AI2AP} 2701238t [ Django?} AF2AIE OC|2 EYHX| XSt

LOGOUT_REDIRECT_URL = 'learning_logs:index'

Sixi 23901 el ZA|

base.html HZ2IS AHsHAl AR SR 2101 AlefQIX| LiEff 2391
ot 270k Ho|X| B2E HAlZ 5 USLICE Diango= 2= HEX0AM AL
At HHE ABE 4= JELICE 0] RIESIE 0] ZX|IE ArSEiLICh

EIZ210{M user.is_authenticatedZ &2I5H ALKt 2101 AMEfof U= =
BIXE HAIS 4 Q&LICE {{ user.username }} Z2ME|S AMRsH 21015t
AIBRIE StFSLICE 2T0I5HK| 42 MEXtf7l= S5 Ho|X|Lt 27221 o]
X| 237+ HeiLch.

<p>
<a href="{% url 'learning_logs:index' %}">
Learning Log

</a>

{% if user.is_authenticated %}
Hello, {{ user.username }}.
<a href="{% url 'accounts:logout' %}">
Log out
</a>
{% else %}
<a href="{% url 'accounts:register' %}">
Register
</a> -
<a href="{% url 'accounts:login' %}">
Log in
</a>
{% endif %}

</p>

{% block content %}{% endblock content %}
2R E
Django= 271012 7ISE HMIZ5HK|EE AIRAPF 2T1016H= 22 2IF otes=

7| £&LICt settings.pyOfl LOGOUT_REDIRECT _URL AEE F7tot= & WX|
O,

{% if user.is_authenticated %}
<form action="{% url 'accounts:logout' %}"
method="post'>

{% csrf_token %}
<button name='submit'>Log out</button>

</form>
{% endif %}

register §
register Hi= HO|XIE M2 & 0 I 52
2 AMz[aHoF Bk
S=0f 4351H AtZxk= 2¢l6t S0|X|2 2|ClMEELCE F0| RESHK|
2ot XMASH of2f HIAIXIE 274l S HOIX|S ChAl EAIRILICE

g

HAlSIL, 2=H

S’Jcﬂ

==
=

from django.shortcuts import render, redirect

from django.contrib.auth import login

from django.contrib.auth.forms import \
UserCreationForm

def register(request):
nALRRp EE

if request.method != 'POST':
#Hl S5 & BAl
form = UserCreationForm()



# 22 E F A2
= UserCreationForm(
data=request.P0OST)

if form.is_valid():
new_user = form.save()
# 21921, EHO|ZZ Z|C[HE
login(request, new_user)
return redirect(
'learning_logs:index")
#H Z, L= Q85IA U2 E HA|
context = {'form': form}
return render(request,
'registration/register.html’, context)

o=l
Eol==

DEIZ(Mode lForm}S AL25}

b QlELICE 230 Y= o

218 Baslst RLIC o RE

=]
T

o
1, FZ0f|lA POST HIO|EE o™

django-bootstraps= EEAEY Fl0|H2|E AIRsH Z2HES HX|H T
ZLICh o ofE2|AH(0|M2 H[O|X|2| Z 240 AEIUS XSt 2~ = EiOIS
NSELICh o Xidgh g2
EML.

2 django-bootstrap5.readthedocs.io/E &

plaform.shoiiAl= Z2MES MA| Mol FASH QIESIo| HEE 2E ARZO|
ALE8H 4 A 2hSLICE plaform.shies £& 7 7|7t MSELICh

6}24'1‘ plaform.sh F&s =75 Mx[5t0, IS Mx5H Z2HE 02

o10r L o XIM[SH LHE2 https://platform.sh/market

register HES

CHS register.html HIE3IS Cha

E

i

;
£
il
c
il

{% extends 'learning_logs/base.html' %}

{% block content %}

<form action="{% url 'accounts:register’
method="post"' %}">

{% csrf_token %}
{{ form.as_div }}

<button name='submit'>Register</button>
</form>

{% endblock content %}

AREAPL Bt== HO[E &
= pdg= 7 QIABAS

. AbSAtet 21 HZE|0{of St
U= EETL U0j0F BiLTh

Friet ARt A

S FE0M Zled2loll U= HI0IEIZ ARSAIRt 2 HZstH

user RES YEESIT HO[E] 20| 2l2f 7|= FIFElL|Ch

HHS +YolH Hlo|E{H|0|AS Oto|T2f|ofMatok LTt 7[ZE2] QI
Zg ALK} IDE MEsHof LT

ElLICt OIS 2ol

ElAQL A

from django.db import models
from django.contrib.auth.models import User

class Topic(models.Model):
ne LR AT BT Qi Z At

text = models.CharField(max_length=200)
date_added = models.DateTimeField(
auto_now_add=True)

owner = models.ForeignKey(User,
on_delete=models.CASCADE)

def __str__(self):
return self.text
Szl Ar2xte] clolE] #z2|
Fol 23 ZH|oll= user £40| USELICE 0] 82 Sl AR H0|EHE 7t

2 4 UABLCE OIS filter() HIME= SR AREXI0IA| £ok= HIO[EZE 7H
SLIC,

1§

il

topics = Topic.objects.filter(

owner=request.user)
BIQISIX| 42 ARZXIL| HZ MGt
UL Ho|X|l= SEE ASXIZ A8E 4 QUELICh 0 H0|X= @login_
required H|F20|E{2 ESELICE 0| HIZH0[EIE ALES Hi= 2IQI5HK| ¢
2 ABXIE Atso2 XAst Ho|X|2 2|CIMERILICE CFS Z=E views.py
IH Of|Rf| LI

from django.contrib.auth.decorators import \
login_required
__AHEE__
o

@login_required
def topic(request, topic_id):

"UUEA StLteb 0 HEE ¥FE EF EAM
2|C|HE URL &3

@login_required H|Z0|ElE 2I2I5IX| 42 ALRAIE 212! H|0|X|Z 2|
CIAESIL|Ct CFS $2 ZR2MEQ| settings.py MU0 F=7tsH 2121 H0[X|
£ XI-EiIch

LOGIN_URL = "accounts:login’

BH| =2 27|

212 M{0|X|= URL OW7HtHZE HIEFO 2 O|0|EIE 7HESLICt SIx ARRAPL 2
e Clo|Ee] ARKIQIX| St0lety, DX QACHH 404 0f2HE 2o £+ JUEL
Ct. CIS OIXIE EAIR.

from django.http import Http404
——AHEF-

@login_required

def topic(request, topic_id):
"M StLteb 0 HEE Y¥EE 25
topic = Topics.objects.get(id=topic_id)
if topic.owner != request.user:

raise Http404
——AH -

g e

AGTILICE At

27| H|0[EtE XI5 Diango= AFEXIC| H|O[EIS ARSsl =
EXk= 0|5 21 H0o[EE e o ASLICL

Z7| HiolE7t U= =

instance OW7HEH4-Z Salf 2| X7| H|0|E{S XJATILICH
form = EntryForm(instance=entry)

XEst7| Zofl clole] =3

commit=False Q142 At2sf HIOIE{S Co[EfHlo|A0 7|25t7] Fof #zg

4 it

new_topic = form.save(commit=False)
new_topic.owner = request.user
new_topic.save()

Q&LICE Django 2XM

docs.djangoproject.com/0A] Django 2ME =
= O XiM[otHME ARZAt Z13t=0[L] & %'01EA1IR.




7l Cheet Sheet
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oolciofg Alsh =
AIg312 T2 JHetxtetol

git-scm.com/0ilA Oi2122| HFE0| St= 2X| Tid
2t 7 ofl 0] o|o| HX|=|0] A=K ZRISIMIL.

$ git --version
git version 2.30.1 (Apple Git-130)

£0{ editor AEES
=2{ZLch

oE MF SRl

$ git config --list

ArE%}0IE HH

$ git config --global user.name "eric"
o|H/Y &F

$ git config --global user.email
"eric@example.com"

olicie 23

$ git config --global core.editor "nano"

.gitignore mUS ”.J%

o, SR gL
)
Eof 24

__pycache__/
my_venv/

S o FA

.DS_Store
secret_key.txt

S3 SERle| o FA|
*.pyc

&7l 20 .gitoll MTELCE o] EHE

$ git init
Initialized empty Git repository in
my_project/.git/

ig0] T gici2t: F7|xo=
20| it MU= RLEZGH=X]

el Sl

$ git status

On branch main

No commits yet

Untracked files:
.gitignore
hello.py

fLIC} .gitignoreo] 7=
0| B |t

.gitignoreol| gi= T 7}
$ git add .

opd et 9t

$ git add hello.py

-am 2= FIIE TUS 2F FHUSHHM 3 HAXIE 7IEE

5f7 | Zof| 2hat HEHE SfRlstMIR).

HAIX[2F Sl 72!

$ git commit -am "Started project, everything
works."

2 files changed, 7 insertions(+)

create mode 100644 .gitignore

create mode 100644 hello.py

folotH Z=HE 0[S &7 o

$ git log

commit dc2ebd6... (HEAD -> main)

Author: Eric Matthes <eric@example.com>

Date: Feb 27 11:27:07 2023 -0900
Greets user.

commit bf55851...

THASE Ao 27 3ol

$ git log --oneline
dc2ebd6 (HEAD -> main) Greets uer.
bf55851 Started project, everything works.

2x|o| 32 A= =7

checkout main

SIE MA0FR2 MHGIX| QUSLICE https://mytory.net/archives/10078,
https://velog.io/@jhyeom1545/git-9-HEAD-checkout-fetch-pulle| 2
2 oside.

$ git checkout HEAD"

O|F 7{5l B2 E C}2 g

$ git checkout HEAD~1

O Y% 750l &2

$ git checkout HEAD™*
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$ git checkout HEAD~3
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$ git checkout -b new_branch_name
Switched to a new branch 'new_branch_name'

$ git branch

main

* new_branch_name
CH2 22X|2 0|5

$ git checkout main
Switched to branch 'main’

HE LS "t

$ git merge new_branch_name
Updating b9aedbb. .5e5130a
Fast-forward

hello.py | 5 +++++

1 file changed, 5 insertions(+)

HZHR| M|
$ git branch -D new_branch_name

Deleted branch new_branch_name
(was 5e5130a).

Oix|2 73S 22 BEHX|2 0|S
$ git branch new_branch_name

$ git reset --hard HEAD~1
$ git checkout new_branch_name

AME Z2METE SEGIH X2 HElZ S0t 77[0fl M CAl AlRFeh 4~ ACh=
7l BT #2|of st F St
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$ git checkout .

E3 7{3l 0|F2| HE LIE 2F MA

$ git reset --hard b9aedbb

O {50l A|ZlSHE MER2 B2ix] MY

$ git checkout -b branch_name b9aedbb

-

Opx|2 7 0|2 2] W LhE YAl XiF

$ git stash
Saved working directory and index state
WIP on main: f6f39a6...

| HEE L ol

$ git stash list
stash@{0}: WIP on main: f6f39a6...
stash@{1}: WIP on main: f6f39a6...

Z|Z LAl KTl HY LI XE
$ git stash pop

S YAl MTe| HY LHE X
$ git stash pop --index 1
Al KZ 0= Alx|

$ git stash clear
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OtX|2} 7451 0|$2| HA LIS 25 EA|(diffE difference?] 2AXRILICH
$ git diff

Tp SlLtof|lM OFx|a} 745! 0]Fe| WA LIS EA|

$ git diff hello.py

E3 73 0|22 BiZ LIS FA|

$ git diff HEAD~2
$ git diff HEAD™
$ git diff fab2cdd

£ 7{5 Ao|e| A LI S0l
$ git diff fab2cdd 7c@a5d8
Tt SHtollM 5 7Ex] 7430 H| @

$ git diff fab2cdd 7c@a5d8 hello.py

SZfet miofch #53IstMIL. of
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$ git clone
https://github.com/ehmatthes/pcc_3e.git/
Cloning into 'pcc_3e'...

Resolving deltas: 100% (1503/1503), done.
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HA Zls=o] Bl MEAS BHS0{0f SfLICE

$ git remote add origin
https://github.com/username/hello_repo.git

$ git push -u origin main

Enumerating objects: 10, done.

To https://github.com/username/hello_repo.git

* [new branch] main -> main

Branch 'main' set up to track remote branch
‘main' from 'origin'.

Z|2 HE LIES 2518 MELA0| FA|

$

git push origin branch_name

5|2 Z2HEO)
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‘Compare & pull requestS
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git pull origin main HZOZ 0| HZA LIRS CiA| Of2i2e| 2& 0|9l =2
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