MATH 13 EXAM #1 NAME: \ed

[4)

Use both sides of the provided blank sheets of paper for your work. Throughout this exam, it is essential
to show details of your work to support your logic and ultimately your answer. Merely stating the
final answer will result in no credit. Follow the same format guideline and mathematical rigor that was
illustrated in the lecture for the proofs.

1. If Vis a vector space, prove that 0@ V= 0. (Justify all steps as illustrated in the lecture)

2. Given S= {ﬁl,...,ﬁk} < V a vector space. If at least one vector in S can be written as a linear
combination of the rest of the vectors in S, then prove that S is a linearly dependent set.

3. Given Vis a vector space, B={V,,...,v,} is abasis of Vand S ={i,,...,i,,} <V . Prove that if
m>n, then S is a linearly dependent set.

4. Given A . Provethat N(A) is a subspace of RO (fill-in the blank and then prove).

5. Given dim(V)=n (Vis a vector space). If B={V,,...,v,} is linearly independent, then prove that B

is a basis of V.

6. State the definition of each of the followings:
a. Subspace of a vector space
b. A linearly independent set of vectors
c. A spanning set of a vector space V

S @kl GO O SO
7. Given A={2 0 0 1 2| isrowequivalentto B={0 0 1 0 4
(0SS ) OO0
a. Find a basis for row space of A
b. Find a basis for column space of A
c. Find a basis for N(A)
d. Find the Rank of A
e. Find the nullity of A
I L0 =
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8. Find a basis for span<(0|,| -6, 3 |,|] -9 |r. Given: RR
=2 L3 D e 0050
2(|-6]]| 2 ||-10
4 -9 -10 OFROEEI)

9. Prove S={2+x+x2,x—x2,6+x+5x2} is or is not a basis of P, .

=i 1
10. Given S = {[3}[ . J} . If possible, write v =[ 2:| as a linear combination of vectors in S.

11. (Extra credit) Given A ,B, . Prove thatif BAX =X, VX eR", then A and B are inverses of each

other.
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