
Goal: given x in R^n, find the closest 
vector in Span{u,v} to the vector x
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Example: find the length of 2*[3;4]

11(5)/1 length of 131
到 。(= t= 25

(3) has length
5

.

z() has length 10 -
(b /3) c--

11 に (37 に11 (67118= 回
8 E5 = 5

= Too = 10 Ʃ

与 - ÷= [出 1 - 1i7
=]
이

11C -間 1に 同 Mil

1( 1] 11 =的4 = 0T3



You Try It!
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If yo want to find all vectors X such that
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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?
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Hint: use (4.)
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Idea: the dimension of Row A is equal to the number 
of pivots of A, which is the dimension of the column 
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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&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
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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
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https://textbooks.math.gatech.edu/ila/demos/
projection.html?
u1=3,2&vec=-6,4&labels=u&closed&mode=distance
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You Try It!

Fact:
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Solution:

Fact:



Main idea:
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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
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Key insight:

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

https://textbooks.math.gatech.edu/ila/demos/
bestfit.html?
func=A*x%5E2+B*x+C&v1=-1,.5&v2=1,-1&v3=2,-.5&
v4=3,2&range=5
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https://textbooks.math.gatech.edu/ila/demos/
bestfit.html?func=A+B*cos(x)+C*sin(x)+D*cos(2*x)
+EE*sin(2*x)+F*cos(3*x)
+G*sin(3*x)&v1=-4,-1&v2=-3,0&v3=-2,-1.5&v4=-1,.5&
v5=0,1&v6=1,-1&v7=2,-.5&v8=3,2&v9=4,-1&range=5

https://textbooks.math.gatech.edu/ila/demos/bestfit.html?func=A+B*cos(x)+C*sin(x)+D*cos(2*x)+EE*sin(2*x)+F*cos(3*x)+G*sin(3*x)&v1=-4,-1&v2=-3,0&v3=-2,-1.5&v4=-1,.5&v5=0,1&v6=1,-1&v7=2,-.5&v8=3,2&v9=4,-1&range=5
https://textbooks.math.gatech.edu/ila/demos/bestfit.html?func=A+B*cos(x)+C*sin(x)+D*cos(2*x)+EE*sin(2*x)+F*cos(3*x)+G*sin(3*x)&v1=-4,-1&v2=-3,0&v3=-2,-1.5&v4=-1,.5&v5=0,1&v6=1,-1&v7=2,-.5&v8=3,2&v9=4,-1&range=5
https://textbooks.math.gatech.edu/ila/demos/bestfit.html?func=A+B*cos(x)+C*sin(x)+D*cos(2*x)+EE*sin(2*x)+F*cos(3*x)+G*sin(3*x)&v1=-4,-1&v2=-3,0&v3=-2,-1.5&v4=-1,.5&v5=0,1&v6=1,-1&v7=2,-.5&v8=3,2&v9=4,-1&range=5
https://textbooks.math.gatech.edu/ila/demos/bestfit.html?func=A+B*cos(x)+C*sin(x)+D*cos(2*x)+EE*sin(2*x)+F*cos(3*x)+G*sin(3*x)&v1=-4,-1&v2=-3,0&v3=-2,-1.5&v4=-1,.5&v5=0,1&v6=1,-1&v7=2,-.5&v8=3,2&v9=4,-1&range=5
https://textbooks.math.gatech.edu/ila/demos/bestfit.html?func=A+B*cos(x)+C*sin(x)+D*cos(2*x)+EE*sin(2*x)+F*cos(3*x)+G*sin(3*x)&v1=-4,-1&v2=-3,0&v3=-2,-1.5&v4=-1,.5&v5=0,1&v6=1,-1&v7=2,-.5&v8=3,2&v9=4,-1&range=5

