MAT 5320
AUTUMN '05

Exam 1 MME:
Due: Thursday, Oct 27, at 5:00 pm. STUDENT ID #:

You must work alone. You may use the text, other books, your notes, etc. and your instructor; you may not consult another
person in any way. Answer all questions completely.

¢l. TRUE and/or FALSE. There are 5 questions at 2 points each. Circle your answer.

1. TRUEOr FALSE.

2. TRUE Or FALSE.

3. TRUE Or FALSE.

4. TRUE or FALSE.

5. TRUE or FALSE.

The set of all complex-valued polynomials on the interfall, +1] is a subspace of
Cc|—1, +1], the space of continuous complex-valued functiong-eh +1].

Letn € Z™. Everyn-dimensional vector space has a basis containing the zero wector

If A= {x1,22,...,2,} C X islinearly independent and ¢ V(A), then it follows that the
setd, = {x, 21,29, ...,2,} is linearly independent.

Let X be a finite dimensional vector space. Zebe the collection of linearly independent
subsets of; let S be the collection of spanning subsetsdfThenZ NS # (.

The set of linear transformatioig X, X) is a subspace of the space of linear functiodéfs

¢ll. PROBLEMS. There are 6 problems a0 points each.

1. Sety = {[1,0,1,0],[1,1,1,0],[3,2,1,0],[1,2,3,0]} C R%.

(a) Demonstrate that is linearly dependent.
(b) Prove thab(Y) = R3.

2. Determine which of the following are linear transformations.

(@) The mapping? : R* — R2 given by R([x1, 72, 23, 24]) = [21 + T2, 23 + 24].

(b) The mapplngﬁ :R3 = R3 given byS([.’L‘l, X2, 31‘3]) = [1'27.1‘37.’171].
(c) The mapping’ : R? — R! given byT([z,y]) = = tan(y).

3. Suppose that the linear transformatipnR? — R? is given byo([z, y, 2]) = [22, 7 — 2, 2z].

(@) Finda([1,0,0]),¢([0,1,0]), andg([0,0,1]).
(b) Find the range spac®(¢) and the rank(¢).
(c) Find the null spaceét(¢) and the nullityv(¢).
(d) DetermineR(¢) N N(p).

4. Prove:

Theorem. Let F be a field anch € ZT. ThenF™ is a vector space.

5. Prove:

Theorem. LetT € L(X,Y). ThenT is injective if and only iDt(T") = {0}.

6. Prove:

Theorem. Let X be a vector space with a subspake for eachi € 7 for some index seéf. Then the intersection
X = ﬂ X, is a subspace oX.

i€L

EC: Give the author, the play, the act, and the scene for the audio clip on the web site.



