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Goal: given x in R^n, find the closest 
vector in Span{u,v} to the vector x

…



Example: find the length of 2*[3;4]



You Try It!



Key insight:

Key insight:





https://textbooks.math.gatech.edu/ila/demos/
spans.html?v1=.3,0,1&captions=orthog&range=3

You Try It!

Hint: try an example! What is the set of vectors which 
are orthogonal to both e1 and e2 in R^4?

 

https://textbooks.math.gatech.edu/ila/demos/spans.html?v1=.3,0,1&captions=orthog&range=3
https://textbooks.math.gatech.edu/ila/demos/spans.html?v1=.3,0,1&captions=orthog&range=3
https://textbooks.math.gatech.edu/ila/demos/spans.html?v1=.3,0,1&captions=orthog&range=3


Hint: use (4.)

(4.) says:



Idea: the dimension of Row A is equal to the number 
of pivots of A, which is the dimension of the column 
space of A.



https://textbooks.math.gatech.edu/ila/demos/
projection.html?
u1=1,0,0&u2=0,1.1,-.2&vec=-1.1,2,1.5&range=3&mo
de=decomp&closed

Find the orthogonal decomposition of x=[2;1;3]

https://textbooks.math.gatech.edu/ila/demos/
projection.html?
u1=1,0,0&u2=0,1,0&vec=-1.1,2,1.5&range=3&mode=
decomp&closed

https://textbooks.math.gatech.edu/ila/demos/projection.html?u1=1,0,0&u2=0,1.1,-.2&vec=-1.1,2,1.5&range=3&mode=decomp&closed
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https://textbooks.math.gatech.edu/ila/demos/projection.html?u1=1,0,0&u2=0,1.1,-.2&vec=-1.1,2,1.5&range=3&mode=decomp&closed
https://textbooks.math.gatech.edu/ila/demos/projection.html?u1=1,0,0&u2=0,1.1,-.2&vec=-1.1,2,1.5&range=3&mode=decomp&closed
https://textbooks.math.gatech.edu/ila/demos/projection.html?u1=1,0,0&u2=0,1,0&vec=-1.1,2,1.5&range=3&mode=decomp&closed
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https://textbooks.math.gatech.edu/ila/demos/projection.html?u1=1,0,0&u2=0,1,0&vec=-1.1,2,1.5&range=3&mode=decomp&closed
https://textbooks.math.gatech.edu/ila/demos/projection.html?u1=1,0,0&u2=0,1,0&vec=-1.1,2,1.5&range=3&mode=decomp&closed
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(1) compute the orthogonal decomposition of x for the given subspace W

(2) find the distance from x to the subspace W



https://textbooks.math.gatech.edu/ila/demos/
projection.html?
u1=3,2&vec=-6,4&labels=u&closed&mode=distance

https://textbooks.math.gatech.edu/ila/demos/projection.html?u1=3,2&vec=-6,4&labels=u&closed&mode=distance
https://textbooks.math.gatech.edu/ila/demos/projection.html?u1=3,2&vec=-6,4&labels=u&closed&mode=distance
https://textbooks.math.gatech.edu/ila/demos/projection.html?u1=3,2&vec=-6,4&labels=u&closed&mode=distance
https://textbooks.math.gatech.edu/ila/demos/projection.html?u1=3,2&vec=-6,4&labels=u&closed&mode=distance


You Try It!

Fact:



Solution:

Fact:



Main idea:

How to compute?



https://textbooks.math.gatech.edu/ila/demos/
leastsquares.html?
v1=2,-1,0&v2=0,1,2&vec=1,0,-1&range=3

https://textbooks.math.gatech.edu/ila/demos/leastsquares.html?v1=2,-1,0&v2=0,1,2&vec=1,0,-1&range=3
https://textbooks.math.gatech.edu/ila/demos/leastsquares.html?v1=2,-1,0&v2=0,1,2&vec=1,0,-1&range=3
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https://textbooks.math.gatech.edu/ila/demos/leastsquares.html?v1=2,-1,0&v2=0,1,2&vec=1,0,-1&range=3


Key insight:

Note to self: this is the first 
example from the lecture.


