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(35 points) Consider the linear transformation
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Problem 1.

(a) (15 points) Find a basis for the image of f, that is for Im(f)
Hint: Find a 2 X 2 matriz A such that f(X) = AX for all X € R?, and find a basis for

R(A), the range of A.
(b) (20 points) For the basis B of R? given by

o= foef]. o}

find a 2 x 2 matrix Ag such that
[£(X)]s = As[X]p for all X € R2.
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Problem 2. (30 points)
(a) (20 points) Construct an orthonormal basis of R? from the vectors

o[ o]

V={(z,9) eR?® | y*=2%

(b) (10 points) Is the set

a subspace of R?? Justify your answer.
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Problem 3. (25 points)
(a) (15 points) Assume that A is an invertible n x n matrix. Describe the kernel
(nullspace) of its inverse A~

N(A™.
(b) (10 points) Does there exist a 3 x 3 matrix A such that

dim(R(A)) = 2 and dim(N(A)) = 2?

Justify your answer.
Hint: Use the rank-nullity Theorem.
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Problem 4.

(10 points) Let A be an n x n matrix, and let S be an invertible n x n
matrix. Show that

N(A) = N(SA).

Hint: Show separately that N(A) C N(SA) (by considering some z € N(A) and showing
that we have also that z € N'(SA)) and that N (SA) C N(A) (by arguing similarly as in the
previous case).
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