Exercise (Week 13)
November 29, 2024

1. B3 vy,...,v, & V & %2 orthonormal basis.

(a) B u,weV X u=avi+---+ayv, & wW=byvi+---+b,v,. #PF

(w,w) =a1by +---+apb, = Z(u,vi)<w,vi>.
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2. & R* ¥ 4§ dot product. £ W =Span((2,—1,-2,4),(-2,1,-5,5),(—1,3,7,11))
(a) 41* Gram-Schmidt Process 43 3| W } - % orthogonal basis, ¥ #-2_ # ~
% R* th- % orthogonal basis o & B T WL - ‘& basis.
(b) #F#v=(-45-50,525) 8= v=u+w> 2? ueWt weW: > ¥ fvi

i W 112 Wt 0 orthogonal projection.

3. % & Py(R) } & inner product #_& 3

(f,8) = f(1)g(1) +£(0)g(0) + f(—1)g(—1), V[, g € Aa(R).

(a) 4%t B(R) + x%,1,x i’ basis, §/* Gram-Schmidt Process 35 3] P,(R)

e— % orthonormal basis (?Eﬁ—fi\» BB X2, 1,x cFviE B s 112 [ EJRT — ] 3E) o
(b) # & (x+1)% & Span(x?,1) + 5 orthogonal projection.
4. . R® ¢ ¥ g dot product. £ W ={(x,y,2) :x+3y—2z=0} "2 v=(2,1,3).
(a) 3L A R E W=N(A), »%2 W ¢ = orthogonal basis I F v & W h
orthogonal projection.

(b) 41* N(A)T = Col(A!) F 41 W' - ‘& basis ¥ 3P g basis frg ¥ £ W
TG E:x+3y—2z=07% Wk k. fI* B¢ g2 fgk P(2,1,3) AT G
E i 8.



