Extra HW Solutions

Prob. 1:
X 2y -3z 2 -3 2|3

Dy |= y =y|1l|+z| O |.Sothebasisis, |1, O |. The choice of the basis is not unique but it
z z 0 1 0|1

will be always 2 dimensional

1 2 -3
-1
i) | -1|=-11|-1 0 | Hence, the vector is expressed as[ J
-1 0 1
Prob. 2:

Testing the linearity,

T (@M, +bM,)=aM, +bM , -1
aT (M,)+bT (M,)=aM, —al +bM , —bl
They are not equal = not linear
i) T(@M,+bM,)=aM,J +bM,J =aT (M,)+bT (M,) - linear transformation

|f|\/|=[a b}thenT(M):{o a+2b}
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0 x,
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The rank is 2 since we have two basis matrices, 0 ol'lo 1

Prob. 3:

)T (t2) = (L-t)2t = 2t — 212

0 1 0
i) T (1) =(1-t)(0)=0=|0 T@)=(@1-t)=|-1 T@Y)=2t-2t2=| 2
0 0 )

01 0

= TransformationMatrix =|0 -1 2
0O 0 -2



Prob. 4:

1) Check the book.
i) The normalization condition ; ¢ +k? =1

- s c 2k
The orthogonality condition ; ——= 0=k =
e NN 2
C2
c’+ —1:>c—+—and K=+ o
4 J5 J5
120\t =2
Therefore, the matrix A could be either , \/25 ‘/E or \/Zg \/f
NN RN

Prob. 5:

a) v,v,=2+1-3=0= orthogonal

b) The vectors are orthogonal already - enough to normalize them,
~(213) du. - 11,-1)

u, = anda,u, =
N7 R N

c)

Orthogonalprojection = (u,.x )u, + (u,.x )u,
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Notice that the vector (0,1,1) is orthogonal to one of the basis vectors (v2), therefore, the projection has no
component in this direction
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