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If v is orthogonal to w, then their dot product is 0.
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Finally, we must normalize the vectors in {wl, wz}to get the desired orthonormal basis

{u,,u,}.
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T is a linear transformation, so
T(2b, +5b,) =2T(b, )+ 5T(b,)
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a) A is 4x5.

b) The dimension of Ker(7) is nullity(7).

rank(7") + nullity(7T) = n
3+ nullity(T) =5
nullity(7) =2

Answer: 2



7)

a)
The dimension of Range(7) is rank(7), which equals the number of pivot
positions in a row-echelon shape of 4 (which 4 is already in). Answer: 4.
1 2 4 5 0
0O 0 3 -1 0
A=
0 0 0 2 6
0 0 0 0 1
b)
nullity(7) = 1, since there is only one nonpivot column. Also:
rank(7") + nullity(7T) = n
4 4+ nullity(T) =5
nullity(7) =1
c)

Yes, T is onto, because each row has a pivot position.
Note: This means that Range(7) = Col(4) = the codomain, R*.

8)
If A is similar to B, then there exists an invertible matrix P such that A= P~'BP.
A’ = AA
= (P_IBP)(P"BP) for some invertible matrix P
= P"'BPP_'BP
1
= P"'BIBP
= P"'BBP
=P 'B°P
Therefore, A® is similar to B>.
9)
a) Let's call the standard matrix "4".
Method 1
7(1,0) = (1,2)
T(Oal) = (39'1)

A=[T(1,0) T(0,1)]=B —ﬂ



Method 2
List the components of 7(x,y) in rows and line up like terms:

x+3y
2x—y

The coefficients then make up A4:
1 3
A=
2 -1
The transition matrix from B'to B is:

1]

The transition matrix from B to B'1is:

o] 27"
14 3

b)

So, the matrix for 7 relative to B'is:

A=P'AP
1iI3 =271 371 2
T o50—4 12 -1l4 3
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_B 3l
|5 5
54 43



