
Chapter	4.	Numpy



What	is	NumPy?

• a	package	focus	on	using	arrays	for	computation
• significantly	more	efficient	(less	time-consuming)
• great	to	handle	large	datasets
• easy	to	use,	avoid	writing	loops
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Outlines
• 4.1	NumPy ndarray:	A	Multidimensional	Array	Object	
▫ Creating ndarray:	N-D	array	object
▫ Data	types
▫ Arithmetic	
▫ Indexing	&	slicing

• 4.2	Universal	Functions:	Fast	Element-Wise	Array	Functions
▫ ufunc – a	function	that	performs	element-wise	operations	(a	series	of	
functions)

• 4.3	Array-Oriented	Programming	with	Arrays	

3



4.1	Creating	a	new	array

• Random	numbers:	np.random.rand(3,2)
• Zeros:	zeros(3);	zeros((2,3));	zeros_like()
• Ones:	ones(2);	ones_like()
• Empty:	empty((2,3)),empty_like()
• eye,identify
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4.1	Arithmetic	with	NumPy arrays

• Enable	batch	operations	– vectorization
• Equal-size	arrays
• arr *	arr
• arr – arr
• 1/arr
• arr **	0.2
• arr2	>	arr

• operations	between	differently	sized	arrays	à broadcasting	– Append.	
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4.1	Basic	indexing	and	slicing

• assign	values	
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4.1	Basic	indexing	and	slicing
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Similarities	&	differences	(Python	&	MATLAB)



Similarities	&	differences	(Python	&	MATLAB)
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4.2	Universal	functions	– ufunc

• simple	element-wise	ufuncs – unary	ufuncs
▫ np.sqrt()
▫ exp()
• operations	that	take	two	arrays	and	return	a	single	array		– binary
ufuncs
▫ maximum(x,y)
▫ add()
• returns	to	multiple	arrays
▫ mod
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4.3	Array-oriented	programming

• matrices	multiplication
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4.3	Array-oriented	programming
• meshgrid for	matrices	with	different	size
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meshgrid for	1x10	and	1x5
àtwo	5	x	10	matrices

xs:	1	x	10
arr2:	1	x	5



4.3	Array-oriented	programming
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meshgrid for	1x5	and	1x10
àtwo	10x5	matrices



4.3	Math	&	Stat	methods

• calling	the	array	instance

• use	NumPy function
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4.6	Pseudorandom	number	generation	– p118

• np.random.normal(size=(4,4))
• np.random.randn(4,4)

16https://stackoverflow.com/questions/21738383/python-difference-between-randn-and-normal


