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Content	

•  Vectors	
•  Matrices	



Vectors	
•  Points	in	some	finite-dimensional	space	
•  Example:	
–  heights,	weights,	and	ages	of	people	
–  three	dimensional	vector	(python	list)	

•  height_weight_age	=	[70,	#	inches,	
	 	 	 				 					170,	#	pounds,	
	 	 	 	 					40	]	#	years		

–  4	exam	grades	of	students	in	a	class	
–  4-dimensional	vector	

•  grades	=	[95,	#	exam1	
	 	 	80,	#	exam2	
	 	 	75,	#	exam3	
	 	 	62	]	#	exam4		

	



Vector	opera8ons	

•  Python	lists	are	not	vectors,		
so	let’s	implement	

•  Add	two	vectors	
[1,	2]	+	[2,	1]		
=	[1+2,	2+1]
=	[3,	3]	



Vector	opera8ons	



Vector	opera8ons	



Vector	opera8ons	



Vector	opera8ons	



Vector	opera8ons	

•  Distance	b/w	two	
vectors	



Vectors	opera8ons	

•  Using	lists	as	vectors	is	great	for	exposi8on	
but	terrible	for	performance.		

•  In	produc8on	code,	you	would	want	to	use	
the	NumPy	library,	which	includes	a	high-
performance	array	class	with	all	sorts	of	
arithme8c	opera8ons	included.		



Matrices	

•  Two	dimensional	
•  Lists	of	lists	in	python	



Matrix	opera8ons	
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Matrix	ops	

•  heights,	weights,	and	ages	of	1,000	people	
– 1,	000	×	3	matrix	



Matrix	ops	

•  Binary	rela8ons	



Matrix	ops	



Read	more	

•  Linear	Algebra,	from	UC	Davis		
– hcps://www.math.ucdavis.edu/~linear/	

•  Linear	Algebra,	from	Saint	Michael’s	College		
– hcp://joshua.smcvt.edu/linearalgebra/	

	


