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import	numpy	as	np

a	=	np.array([1,	2,	3])																	#	1D	array	from	list
z	=	np.zeros((3,	4))																				#	3x4	array	of	zeros
o	=	np.ones((2,	2))																					#	2x2	array	of	ones
r	=	np.arange(0,	10,	2)																	#	[0,	2,	4,	6,	8]	--	like	range()
lin	=	np.linspace(0,	1,	5)														#	5	evenly	spaced	values	0	to	1
rand	=	np.random.rand(3,	3)													#	3x3	random	floats	[0,1)

a	=	np.array([[1,	2,	3],
														[4,	5,	6]])								#	shape	(2,3)
b	=	np.array([10,	20,	30])							#	shape			(3,)

print(a	+	b)
#	[[11	22	33]
#		[14	25	36]]
#	b	is	"stretched"	across	each	row	--	no	actual	copy	is	made	(memory	efficient)

#	Broadcasting	rule:	compare	shapes	from	the	RIGHT.
#	Dimensions	are	compatible	if	equal,	OR	one	of	them	is	1.
#	(2,3)	vs	(3,)		->		(2,3)	vs	(1,3)		->	compatible	->	result	(2,3)

col	=	np.array([[1],	[2],	[3]])		#	shape	(3,1)
row	=	np.array([10,	20,	30])					#	shape	(3,)
print(col	+	row)																	#	->	broadcasts	to	(3,3)	grid
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a	=	np.array([1,	2,	3,	4])
print(a	*	2)										#	[2	4	6	8]		--	no	explicit	loop	needed
print(a	>	2)											#	[False	False		True		True]	--	boolean	mask
print(a[a	>	2])									#	[3	4]					--	boolean	indexing	/	filtering
print(np.where(a	>	2,	"high",	"low"))			#	conditional	vectorized	replace

→ →

m	=	np.array([[1,	2,	3],
														[4,	5,	6]])							#	shape	(2,3)

print(m.sum())										#	21										--	sum	of	ALL	elements
print(m.sum(axis=0))				#	[5	7	9]					--	sum	DOWN	each	column	(collapses	rows)
print(m.sum(axis=1))				#	[6	15]						--	sum	ACROSS	each	row	(collapses	columns)

print(m.reshape(3,	2))		#	reshapes	to	3	rows	x	2	cols	(same	6	elements)
print(m.reshape(-1))				#	flattens	to	1D:	[1	2	3	4	5	6]
print(m.T)															#	transpose	->	shape	(3,2)
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import	pandas	as	pd

s	=	pd.Series([10,	20,	30],	index=["a",	"b",	"c"])			#	1D,	labeled
df	=	pd.DataFrame({
				"name":	["Amit",	"Neha",	"Ravi"],
				"score":	[85,	92,	78]
})																																																					#	2D,	labeled	rows+cols

df	=	pd.DataFrame({"score":	[85,	92,	78]},	index=["a",	"b",	"c"])

df.loc["b"]											#	label-based	->	row	with	index	label	"b"
df.loc["a":"b"]								#	label	slicing	->	INCLUSIVE	of	"b"

df.iloc[1]													#	position-based	->	2nd	row	(0-indexed)
df.iloc[0:2]												#	position	slicing	->	EXCLUSIVE	of	index	2	(like	Python)

df.loc[df["score"]	>	80]					#	loc	also	supports	boolean	condition	filtering
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df	=	pd.DataFrame({
				"dept":	["Sales",	"Sales",	"Tech",	"Tech",	"Tech"],
				"salary":	[50000,	55000,	70000,	72000,	68000],
				"bonus":	[2000,	2500,	3000,	3200,	2800]
})

#	Single	aggregation
df.groupby("dept")["salary"].mean()
#	dept
#	Sales				52500.0
#	Tech					70000.0

#	Multiple	aggregations	at	once
df.groupby("dept").agg(
				avg_salary=("salary",	"mean"),
				max_bonus=("bonus",	"max"),
				count=("salary",	"size")
)

#	Group	+	transform	(keeps	original	row	count,	e.g.	for	feature	engineering)
df["dept_avg_salary"]	=	df.groupby("dept")["salary"].transform("mean")
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orders	=	pd.DataFrame({"order_id":	[1,	2,	3],	"cust_id":	[101,	102,	104]})
customers	=	pd.DataFrame({"cust_id":	[101,	102,	103],	"name":	["A",	"B",	"C"]})

pd.merge(orders,	customers,	on="cust_id",	how="inner")			#	only	matching	cust_id	(2,103	
dropped...	wait)
#	INNER	->	only	cust_id	present	in	BOTH	(101,	102)

pd.merge(orders,	customers,	on="cust_id",	how="left")				#	all	rows	from	orders,	NaN	if	
no	match	(104	->	NaN)
pd.merge(orders,	customers,	on="cust_id",	how="right")			#	all	rows	from	customers
pd.merge(orders,	customers,	on="cust_id",	how="outer")			#	all	rows	from	both,	NaN	where	
missing

#	.join()	--	shortcut	for	merging	on	INDEX	instead	of	a	column
orders.set_index("cust_id").join(customers.set_index("cust_id"),	how="left")

#	concat	--	stacks	DataFrames,	no	key-matching	logic	at	all
pd.concat([orders,	orders],	axis=0)			#	stack	rows	(like	UNION)
pd.concat([orders,	customers],	axis=1)		#	stack	columns	side	by	side
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df	=	pd.DataFrame({
				"dept":	["Sales",	"Sales",	"Tech",	"Tech"],
				"gender":	["M",	"F",	"M",	"F"],
				"salary":	[50000,	55000,	70000,	72000]
})

pd.pivot_table(df,	values="salary",	index="dept",
																columns="gender",	aggfunc="mean")
#									F								M
#	dept
#	Sales		55000.0		50000.0
#	Tech			72000.0		70000.0

pd.pivot_table(df,	values="salary",	index="dept",	aggfunc=["mean",	"count"])

df.groupby(["dept","gender"])
["salary"].mean().unstack()
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df.isna().sum()																	#	count	missing	values	per	column
df.dropna()																					#	drop	rows	with	ANY	NaN
df.dropna(subset=["salary"])				#	drop	rows	only	if	'salary'	is	NaN
df.dropna(thresh=3)													#	keep	rows	with	at	least	3	non-NaN	values

df["salary"].fillna(df["salary"].mean())					#	impute	with	mean
df["dept"].fillna(df["dept"].mode()[0])						#	impute	categorical	with	mode
df.fillna(method="ffill")																					#	forward-fill	(carry	last	value)
df.interpolate()																														#	linear	interpolation	for	numeric	gaps
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s	=	pd.Series([1,	2,	3])
s.map(lambda	x:	x	*	2)													#	Series	only	--	element-wise

df	=	pd.DataFrame({"a":	[1,	2],	"b":	[3,	4]})
df["a"].apply(lambda	x:	x	*	2)						#	element-wise	on	ONE	column	(Series)
df.apply(lambda	col:	col.sum())					#	applies	a	function	along	an	axis	(per	column/row)
df.apply(lambda	row:	row["a"]	+	row["b"],	axis=1)			#	row-wise,	axis=1

df.applymap(lambda	x:	x	*	2)								#	element-wise	on	EVERY	cell	of	the	DataFrame
#	(Pandas	2.1+:	use	df.map	instead,	applymap	is	deprecated)

df['a']	*	2
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df["date"]	=	pd.to_datetime(df["date"])					#	parse	strings	into	datetime64

df["year"]	=	df["date"].dt.year
df["month"]	=	df["date"].dt.month
df["weekday"]	=	df["date"].dt.day_name()					#	'Monday',	'Tuesday'...

df.set_index("date",	inplace=True)
df.resample("M").mean()																							#	monthly	aggregation	(like	groupby	for	
time)

(df["end_date"]	-	df["start_date"]).dt.days			#	difference	between	dates	->	int	days
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