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#	List	comprehension
squares	=	[x**2	for	x	in	range(10)	if	x	%	2	==	0]

#	Dict	comprehension
prices	=	{"apple":	40,	"mango":	80}
discounted	=	{k:	v	*	0.9	for	k,	v	in	prices.items()}

#	Nested	comprehension	(flatten	a	matrix)
matrix	=	[[1,	2],	[3,	4]]
flat	=	[x	for	row	in	matrix	for	x	in	row]

#	Set	comprehension
unique_lens	=	{len(w)	for	w	in	["data",	"ai",	"ml",	"sql"]}
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f(lr=0.01)

def	train_model(data,	epochs=10,	*args,	lr=0.01,	**kwargs):
				#	data										->	positional	(required)
				#	epochs=10					->	default/keyword	argument
				#	*args									->	extra	positional	args,	collected	as	a	tuple
				#	lr=0.01							->	keyword-only	argument	(after	*args)
				#	**kwargs						->	extra	keyword	args,	collected	as	a	dict
				print(data,	epochs,	args,	lr,	kwargs)

train_model("dataset",	20,	"extra1",	"extra2",	lr=0.05,	batch_size=32)
#	->	dataset	20	('extra1',	'extra2')	0.05	{'batch_size':	32}

#	Argument-order	rule	when	DEFINING	a	function:
#	positional	->	*args	->	keyword/default	->	**kwargs

#	Classic	gotcha:	mutable	default	argument
def	add_item(item,	bucket=[]):			#	BAD	-	list	is	created	ONCE,	shared	across	calls
				bucket.append(item)
				return	bucket

print(add_item(1))			#	[1]
print(add_item(2))			#	[1,	2]		<--	unexpected!

#	Fix:
def	add_item(item,	bucket=None):
				if	bucket	is	None:
								bucket	=	[]
				bucket.append(item)
				return	bucket
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this

class	Model:
				total_models	=	0																					#	class	variable	(shared)

				def	__init__(self,	name,	accuracy):
								self.name	=	name																	#	instance	variable
								self.accuracy	=	accuracy
								Model.total_models	+=	1

				def	__repr__(self):																		#	for	developers	/	debugging
								return	f"Model({self.name!r},	acc={self.accuracy})"

				def	__str__(self):																			#	for	end	users	/	print()
								return	f"{self.name}	->	{self.accuracy*100:.1f}%	accurate"

				def	__eq__(self,	other):
								return	self.accuracy	==	other.accuracy

				@classmethod
				def	from_dict(cls,	d):															#	alternate	constructor
								return	cls(d["name"],	d["accuracy"])

				@staticmethod
				def	is_valid(accuracy):														#	no	self/cls	needed
								return	0	<=	accuracy	<=	1

class	BoostedModel(Model):															#	inheritance
				def	__init__(self,	name,	accuracy,	n_estimators):
								super().__init__(name,	accuracy)		#	call	parent's	__init__
								self.n_estimators	=	n_estimators
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import	functools
import	time

def	timer(func):
				@functools.wraps(func)										#	preserves	func's	name/docstring
				def	wrapper(*args,	**kwargs):
								start	=	time.time()
								result	=	func(*args,	**kwargs)
								print(f"{func.__name__}	took	{time.time()-start:.4f}s")
								return	result
				return	wrapper

@timer																														#	equivalent	to:	train	=	timer(train)
def	train(data):
				time.sleep(1)
				return	"model	trained"

train(data=[1,	2,	3])

@functools.lru_cache @app.route
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__iter__ __next__
yield

#	Iterator	protocol:	needs	__iter__	and	__next__
class	Counter:
				def	__init__(self,	limit):
								self.i,	self.limit	=	0,	limit
				def	__iter__(self):
								return	self
				def	__next__(self):
								if	self.i	>=	self.limit:
												raise	StopIteration
								self.i	+=	1
								return	self.i

#	Generator	function	--	same	behaviour,	far	less	code
def	counter(limit):
				i	=	1
				while	i	<=	limit:
								yield	i										#	pauses	here,	resumes	on	next	call
								i	+=	1

#	Generator	expression	(lazy	version	of	list	comprehension)
squares_gen	=	(x**2	for	x	in	range(1_000_000))			#	no	memory	used	yet
squares_list	=	[x**2	for	x	in	range(1_000_000)]		#	entire	list	in	memory	NOW
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class	InvalidAccuracyError(Exception):					#	custom	exception
				pass

def	validate(accuracy):
				if	not	(0	<=	accuracy	<=	1):
								raise	InvalidAccuracyError(f"Got	{accuracy},	must	be	in	[0,1]")
				return	True

try:
				validate(1.5)
except	InvalidAccuracyError	as	e:
				print("Validation	failed:",	e)
except	(ValueError,	TypeError)	as	e:							#	multiple	exception	types
				print("Bad	input:",	e)
else:
				print("All	good,	no	exception	raised")		#	runs	only	if	NO	exception
finally:
				print("Cleanup	/	logging	always	runs")		#	runs	no	matter	what
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#	'with'	=	context	manager	->	auto-closes	the	file	even	if	an	error	occurs
with	open("data.csv",	"r")	as	f:
				for	line	in	f:														#	reads	line-by-line,	memory	efficient
								process(line)

#	Without	'with',	you'd	have	to	manually	do:
f	=	open("data.csv",	"r")
try:
				data	=	f.read()
finally:
				f.close()																			#	easy	to	forget	->	file	handle	/	memory	leak

#	Common	modes:	'r'	read,	'w'	write(overwrite),	'a'	append,	'rb'/'wb'	binary
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