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F.tt
iven a subspace V of R

IF cdeno
that are orthogonal to V

Example let V be the line spanned by

vi

ily
should be a plane how can we find it



is the normal vectorto xtly 32 0

so Vt is theplace try 32 0

Not linear algebraic and hard to see
how this

example generalizes

let's continue to write Vtas a span
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span

so span

Ker 1 2 33



Def the transpose of a vector or a matrix

change its rows into columns and

columns into rows we write

Ator it for a transpose

for a vector i

IT vi Va

for a matrix A w̅ in

At

columnsbeomerous

that is Vt her w̅ in our

previous example
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Xz α 43 34
xy β X2 α β

f l 1 11
span 711
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leastSquares
Consider an inconsistent problem

Ax ̅ 5 that is there is no
solution



5 not in int

1mA
Ax ̅ xi̅nVclosestvectorin

int to 5

So no solution here inconsistent

how can we get as close as possible

project 5 onto int and solve for x ̅

process A'x I is inconsistent

project 5 onto in A

points A x ̅ for some x ̅

find x ̅ which is called the

least squares slutin

we can use the transpose to compute this



The the least squeus solutions to

Ax ̅ 5 are the solution

to ATAx ̅ AT5

Corollary If Ker A 0 hand cols
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obviouslycan't be done

whats the best we can do

y mxtb
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A x ̅ 5



inconsistent multiply through by AT
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AT A x ̅ AT 5
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fitafadraticfineti.at0,271 1,07,12,01 3,0
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