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1. (10 points) Let

3 0 0
A=14 2 3
-4 0 -1

Find (if exists) an invertible matrix C and a diagonal matrix D such that D = C~1AC. Also,
find the eigenvalues of A0,

(1) The eigenvalue of A are . (2) Is A diagonalizable?( Yes / No )

If A diagonalizable, C= D= , and A100=
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2. (10 points) Let

-1 0 -2
A=15 3 1
2 0 3

(a) Is A diagonalizable? ( Yes / No ) .

why?
(b) Is A orthogonal diagonalizable? ( Yes / No ) .

why?
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3. (15 points) Use Gram-Schmidt process to find an orthonormal basis for the subspace W of R*
spanned by the columns of A and then use it to find the QR-factorization of A, where

11 1
A 0 1 -1
1 0 0
0 -1 1

Answer




B —ARIEACEL HihZ - Page 5 of 10 04/10/2025

4. (15 points) Let the sequence ag, ay, ... given by ag = 0,a; = 1, and a, = ax_1 + 2a,_o for k > 2.
(1) Find the matrix A that can be used to generate this sequence. (2) Estimate({&&t) ay for
large k.

Answer: A = a, =
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5. (10 points) Find the projection of [-1, 3, 2] on the subspace W = sp([1,1,0],[1,0,1]) in R3.
Answer:

1. the projection = .2 the Wt =
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6. (15 points) Let ¢ be a vector in R? with coordinate vector [3, 1, 6] relative to a ordered orthog-
onal basis ([2, 3, 6], [3, -6, 2], [6, 2, -3]) of R3. Find ||7|.

Answer: ||7|| =
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7. (10 points) Let A is an n X n invertible matrix and if A is an eigenvalue of A with ¥ as a
corresponding eigenvector. Prove that (a) A # 0 and (b) 1/) is an eigenvalue of A~! with ¥ as
a corresponding eigenvector.
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8. (15 points) Prove the statement if true; otherwise, modify it to make it true. (¥18955RH » #8
AUERIE)*** RE¥iEE > IR Amill—ER LD ¥+

(a) True  False If A is an eigenvalue of a matrix A, then X is an eigenvalue of a matrix
A + ¢l for all scalars c.

(b) True  False Every nonzero vector in R™ is in some orthonormal basis for R”™.

(c) True  False Given W is a subspace of R". The intersection of W and W+ is empty.
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9. (10 points) Prove that similar square matrices have the same eigenvalues with the same alge-

braic multiplicities.

k! , A , MTHRSARERE
Question: m @ E @ B B H E Q Total
Points: 10 10 15 15 10 15 10 15 10 110

Score:




