Math 346 Test 3A
May 18, 2016
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Name: J HEVO f‘j ) MITFE {

Note that both sides of each page may have printed material.

Instructions:

1

Read the instructions.
Panic!!l Kidding, don’t panic! | repeat, do NOT panic!

Complete all problems in the actual test. Bonus problems are, of course, optional. And they will
only be counted if all other problems are attempted.

Show ALL your work to receive full credit. You will get 0 credit for simply writing down the
answers.

Write neatly so that | am able to follow your sequence of steps and box your answers.

Read through the exam and complete the problems that are easy (for you) first!

Scientific calculators are needed, but you are NOT allowed to use notes, or other aids—
including, but not limited to, divine intervention/inspiration, the internet, telepathy, knowledge
osmosis, the smart kid that may be sitting beside you or that friend you might be thinking of
texting.

In fact, cell phones should be out of sight!

Use the correct notation and write what you mean! x? and x2 are not the same thing, for
example, and | will grade accordingly.

10. Other than that, have fun and good luck!

JHEVON:

STUDENT:

Jhevon chill! You make this
class too hard. My GPAIH




1. Consider the matrix 4 = ( 3 4 )

-1 =27
(a) (10 points) Find the eigenvalues and corresponding eigenvectors of 4.
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(b) (10 points) Find an invertible matrix P and a diagonal matrix D such that D = P7AP.
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2. (10 points) Using problem 1, solve the following system for the functions y, (£) and y, (),
subject to the initial conditions y;(0) = 1 and y,(0) = 2.
{J’1'(t) 3y1(t) + 4y, (D) }
y2'(t) —y1 () — 2y, (t)
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3. LetD:P, = P, be the differentiation operator D(p) =p'(x). 1) (2’3) (%);
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(a) (15 points) Find | D]E where B = {2,2 — 3x,2 — 3x + 8x%} = {(0 e 1) 2
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(b) (10 points) Use part (a) to compute D(6 — 6x + 24x?2). 0 /B “
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\{c) (15 points) Compute [D(6 — 6x + 24x%)],
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4. (a) (10 points) Prove thatif T;: U = V and T,: V — W are linear transformations of vector
spaces, then the composition 75 o T7: U — W is also a linear transformation.
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(b} (10 points) Prove that the property of being an isomorphism is transitive. That is, prove that
if U,V and W are vector spaces, and U is isomorphic to I/ and V is isomorphic to W, then U is

isomorphic to W. pJ\'\-L e ne_Eﬂe
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Bonus Problems:

1. Recall that a function f: A — B is one-to-one if and only if f(x) = f(y) = x =y.Also f is
called onto if and only if for every b € B, there exists an a € A such that f(a) = b. Prove the
following:

(a) (10 points) Let f: A — B and g: B — C be one-to-one functions. Prove that g o f is one-to- o{
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(b) (10 points) Let f: A — B and g: B — C be onto functions. Prove that g o f is onto.
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Note: to properly prove prohlem 4 part (b), you would have had to use the above two facts. If not, go
back to 4(b) and try again.



You made it to the end of Math 3467??
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You're awesomef
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