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Linear Algebra — Final Exam Review

True or False?

. If v1 and v3 are linearly independent e-vectors of A, then they correspond to different e-values.

A € R is an eigenvalue of A if and only if there is a nonzero solution to (A — AI)Z = 0.

To find the eigenvectors of A, we reduce the matrix A to row echelon form.

Any invertible matrix is diagonalizable.

Two matrices that have the same eigenvalues (with same multiplicities) should be similar.

If A (square matrix) is diagonalizable and invertible, then (choose the right answer)

Its inverse is diagonalizable and is invertible

Its inverse is diagonalizable and could be invertible

Its inverse could be diagonalizable and is invertible

Its inverse could be diagonalizable and could be invertible

We need more information to determine this

Some Proofs

. Suppose a square matrix A is such that its square is zero. Find all eigenvalues of A.

. We say that a matrix M is idempotent if M™ = M for all positive integers n. Let A and B

be two similar matrices. Show that if one of those matrices is idempotent, then the other is.

. Let A be an n X n matrix with determinant 5 . What is the determinant of —A4 ?

Let A be an orthogonal 2 x 2 matrix. Show that ||AZ|| = ||Z]| for all vectors ¥ in R2. Is this
result generalizable (for any n x n matrix)?



2 Some Proofs

1. Suppose a square matrix A is such that its square is zero. Find all eigenvalues of A.

2. We say that a matrix M is idempotent if M™ = M for all positive integers n. Let A and B
be two similar matrices. Show that if one of those matrices is idempotent, then the other is.

3. Let A be an n X n matrix with determinant 5. What is the determinant of —A 7

4. Let A be an orthogonal 2 x 2 matrix. Show that || AZ| = ||Z|| for all vectors & in R2. Is this
result generalizable (for any n X n matrix)?

2

(1) Ae My, st A= L
o vl cahetes  AA - % o5 some X0
1 (

(@ ) 6 :%(A&B:AQ%’

@)
7RI Xy XY
Y

PV

e \Cinoge ! @?/: 6 =) P‘]ﬂfz {F—‘ g €M”'
=) .. — Am‘: ﬂ'
?%/ LQ&‘ @ b& \'okO/VV'lDO;}CAY < @V\ = {Z; %‘4\ S N} &v\a&

- o nd (6 are Swmtlac),
3€M af Cgo A V\J



W} ERET) = PAF

@ M) ww")wwvz
A wmes

PA(MPHW <WM"

g‘fp\ MQ f\OM F
Thwa A s
F\ = f \m:rw

2 Wk AC M OV RIS Fad |- ALY

2 A:EZ ij | =S

A - Efi :{l s (AL (DD ) =9

oclhh v

S e 4 sl g
Aok e k] = (cO)TS =S
A_\ C\w (AL TE N v
FAL = GOV E ) g e

(Qg s Moddix 6 oAV Jeroe Tte 2Xack
o f o0t , SO Wf} e LeoV
W can do~o

r\)uwmlae(



3. We say that a matrix M is idempotent if M™ = M for all positive integers n. Let A and B be two
similar matrices. Show that if one of those matrices is idempotent, then the other is.
4. Let A be an n x m matrix with determinant 5. What is the determinant of — A?

5. Let A be an orthogonal 2 x 2 matrix. Show that || AZ|| = ||Z|| for all vectors Z in R?. Is this
result generalizable (for any n x n matrix)?
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4. Let A be an orthogonal 2 x 2 matrix. Show that ||AZ|| = ||#]| for all vectors & in R2. Is this
result generalizable (for any n x n matri\()"
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1. If v] and v3 are linearly independent e-vectors of A, then they correspond to different e-values.
2. X € R is an eigenvalue of A if and only if there is a nonzero solution to (A — AI)Z = 0.

To find the eigenvectors of A, we reduce the matrix A to row echelon form.

Any invertible matrix is diagonalizable.

Two matrices that have the same eigenvalues (with same multiplicities) should be similar.
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If A (square matrix) is diagonalizable and invertible, then (choose the right answer)

e Its inverse is diagonalizable and is invertible

e Its inverse is diagonalizable and could be invertible

e Its inverse could be diagonalizable and is invertible

e Its inverse could be diagonalizable and could be invertible

e We need more information to determine this
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5. Two matrices that have the same eigenvalues (with same multiplicities) should be similar.
6. If A (square matrix) is diagonalizable and invertible, then (choose the right answer)

A v Its inverse is diagonalizable and is invertible

(5 ., Its inverse is diagonalizable and could be invertible

C_ . Its inverse could be diagonalizable and is invertible

D - Its inverse could be diagonalizable and could be invertible

e , We need more information to determine this
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6. If A (square matrix) is diagonalizable and invertible, then (choose the right answer)

A v+ Its inverse is diagonalizable and is invertible . — (
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