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1. (5 points) Given ¥ =[-1,1,2], ¥ = [4,2,—1] and @ = [5,7,4].
Is W € sp(u, v)? ( Yes / No) .

If so, write 1 in the linear combination of ¥ and %:

2. (5 points) Given two vectors ¥ = [z,2,—1,1] and @ = [1,6,—2,y]. Find all 2,y € R so that

(a)

(b) ¥, @ are perpendicular.

, U are parallel.

<
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3. (10 points) (a) Find the inverse of the matrix A, if it exists, and (b) express the inverse matrix as a product of
1 2
2 3

Answer: (a) A7! = (b)

elementary matrices. A =

4. (10 points) Describe all possible values for the unknowns z; so that the matrix equation is valid.

I A
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5. (10 points) Find all values of r for which A and B are commutes.

100 101
A=10 2 o/,B=1]0 1 0
00 r 10 2

Answer: r =

6. (10 points) Let a, b and c be scalar such that abc # 0. Prove that the plane ax + by +cz = 0 is a subspace of R3.
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7. (10 points) Assume the the matrix A can be row reduces to H, please answer the following questions.

2 4 5 5 8 7 12 00 -1 0
e -2 -4 -3 3 8 0 H= 0010 0 O
2 4 7 6 10 -1 0001 2 0
1 2 4 7 13 2 0000 0 1

(a) the rank of matrix A, is

(b) a basis for the row space of A is

(c) a basis for the column space of A is

(d) a basis for the nullspace of A is
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8. (10 points) Use the previous question (BI—#E), let @1 = [2,-2,2,1], d2 = [4,—4,4,2],d3 = [5,-3,7,4], T4 =
[5,3,6,7], @5 = [8,8,10,13], d = [7,0,—1, 2
(a) Is {@4, @2, @3} a linear independent set? ( Yes / No ) .
(b) Is {@1, @2} a linear independent set?? ( Yes / No ) .
(c) Is {d4, @5} a linear independent set?? ( Yes / No ) .
(d) Is {d@1, @5, @6} a linear independent set? ( Yes / No ) .
(e) Is {@2, d4, @5} a linear independent set? ( Yes / No ) .

p.s. RofeE/)\VEE D FMIER ! !
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9. (15 points) Suppose the complete solution to the equation

4 2 -2 0
AZ = |2 is Z= |0l +r| 1| +s
5 0 1

(a) The dimension of the row space of A =

(b) What is the matrix A? Answer: A =

(¢) Find all possible b so that AZ = b can be solved. Answer: b =
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10. (10 points) Prove that if A® is invertible, then A2 is invertible.

11. (10 points) Let W and W5 be two subspace of R™. Prove that their intersection Wi N W5 is also a subspace.
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12. (10 points) Prove or disprove (JR5&) the following statement.

(a) Let ¥, W be column vectors in R” and let A be an n x n matrix. If AT and AW are linearly independent,
then ¥ and @ are linearly independent

(b) Let ¥, w be column vectors in R” and let A be an n x n matrix. If ¥ and i are linearly independent, then
AV and AW are linearly independent

Bk 5. UTHREASRE
Question: 1 2 3 4 5 6 7 8 9 10 11 12 Total
Points: 5 5 10 10 10 10 10 10 15 10 10 10 115

Score:




