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A. Morrow Math 214 Quiz 9 — 5.5-6-2 (First Part) Spring 2008

This quiz is closed book. Answer the following questions NEATLY. Show all necessary work
directly on the quiz. Answers without supporting work shown will receive no credit.

Complete the definitions (#1-2):

1) An inner product on a vector space V is a function that associates a real number (u, v) with
each pair of vectors u and v in V in such a way that the following axioms are satisfied for all
vectors u, v, and z in V and all scalars k: (1 point each)

2 AWNY* (v, up

b X UAN 2T = LB+ E

o (R, vy = RE<u Wy

o ANV %0 and v Vy=0 only ¢ (-0

2) Two vectors u and v in an inner product space are called orthogonal if (bl ,\/> z O
(3 points)

3) Complete the statement of the Dimension Theorem for Matrices: (3 points)

If A is a matrix with n columns, then an K(A ) + ool \*ﬁy (A) = N

4) Consider the following set of vectors: vi=(1, 0, 3,4, 5), va=(5,2,-3,1, 0),v3 = (-2, 1, 0, 0, 3).
of the vectors that forms a basis for the space spanned by the vectors, write
at you would row reduce. DO NOT REDUCE IT! (3 points)

Vs -2
SONR, o 2 |
NZENS 3 30
¢ 1 0

L5 ° 3

b) Would your goal be to find the row space, column Co\ Umn SPQC,Q

space, or nullspace for the matrix you just wrote? (1 pt)

5) Let (p, q@) = p(0)q(0) + p(1)q(1) be an inner product on P,. Let p = x, and q = 1. Find the
following: (2 points each)

2) (p,q) b) |qll ’ngﬂih’ ®
= O | ¥ o\

‘ fre ]
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10 1 0
6) Forthe matrix A=|0 1 -1 0/, find the following: (3 points each)

0 0 0 1
a) Basis for the row space c¢) Basis for the nullspace
) X YB > -k
(1,0,1,0) X2 My -t
-~ 4 ®
(O)\) \)Ov) LEER

(OIO)O) ‘)

b) Basis for the column space | }L(‘— \ ) \ ) | ) OBVK{
- O

}[‘q ) [01 ) LOI
O O |

d) Nullity(A) = l (1pt) e) Rank(A) = 5 (1 pt)

7) Prove: If v is a vector in a real inner product space, then (0, v) = 0. (6 points)

Given: V VeC+or \0 teq\ 1Qner Dm\)d E@U‘C&

e A
Prove: <O)\/> ° 0.

Proof: —

Ov =0
(BIY= <OV Iy =0LIN7 = O

Bonus: Worth 3 extra points for a correct answer. No partial credit.
8) Define W-.
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