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Abstract Linear Algebra — Part 23

Recall: linear map or linear operator ,{1 v%\/\/
Lix+y) = L(x) + Lly)
Lxx) = 2 L(x)

Definition: et \/, W be two [F —vector spaces. (same F for both)

For k-. \/ﬁ\/\/ | /: \/%\A/ linear maps, we define:
ke L.V —W | (l(hé)()() = k(x) + £(x)
(aven heF)  Xd V=W, (ML) (x) = AL (x)

V/(_\W

!

V/M\*W

Result:  With +,- from above, the set i(V,\,J) = i[ \/ﬁ\/\/ | \ineav}

forms an [F =vector space.

Z2evo vector oe i(V,W) is given by the zero map O(X) = Oy for all xe'V.

Example: \/ with inner product < ) > and ONB (9.1,87',..- p €,,,>.

zero vector in \//

U= Span(e,,e;,..., € y)

Orthogonal projection onto (L : proj,: V—V
-4 linear map

Pyoju'l' : V% v

linear map
N> €, <e,,, X>

Addition: proj, + proj it = idy

Subtraction: PYOju— proj L = iolv -~ Z'PVOJU(L reflection

Composifion: /k\\ /I\J
A linear \/ linear \A/

W

ke 2(0, V), Le2(Vv,W) = [f-ke 24, W)

Example: pyoj“o pvoju = pvoju ) pvoj“o proj,t = ©

/\26»'0 vector in i(V,V)



