These are optional problems for Math 215, which may be turned in on Wed.,
Apr. 12, with Homework #9.

1. Let S: R?® — R* and T : R* — R? be linear transformations given by

- 1+ 279
S To = o1+ 32, and

T Ty — I3
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T i) :<$1—2$2+l’3>.
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Find a matrix A such that (7o S)(v) = Av for any v € R3.

2. Find bases for Im(7T" o S) and Ker(T o S), where T and S are as above. Is
T o S injective? Is T o S surjective?

3 a.) Show that

1 1 1 1 2 1
B=|1|,l1|,{0o)andB=(0],[1],[2
1 0 0 1 2 2

are both bases of R®. Find the change of basis matrix for the change B — B'.
That is, find a matrix C such that C[v]z = [v]g for any v € R3.
b.) Let
4
v=| —3

-2 5

Write v as a coordinate vector using the basis B'.

4. Define a linear transformation F : R?® — R?, in terms of the standard
ordered basis of R?, by

T 3I1 - 21‘2
F ) = T+ T3
T3 X1 —f- T —I— T3



Find the matrix associated with F' in terms of the basis B in problem 3
above. That is, find a matrix A such that [F(v)]s = A[v]s for any v € R3,



