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MATH200 = MIDTERM 2

PEYAM RYAN TABRIZIAN

Name:

Instructions: Welcome to Midterm 2! You have 50 minutes to take this
exam, for a total of 100 points. Do not open the exam until you’re in-
structed to do so. Remember that you are not only graded on the cor-
rectness of your answer, but also on the clarity and completeness of your
proofs. Write in complete sentences whenever you can. If you need to con-
tinue your work on the back of the page, clearly indicate so, or else your
work will be discarded. Good luck, and may cardinality be with youl! :)

Honor Code: I promise not to communicate or collaborate with anyone
during the exam, and I will not use any books or notes or cheat sheets or

personal electronic devices (including calculators).

Signature:

["] Tonight is the deadline to switch to the Pass/Fail option. Please check
this box if you’re debating on whether to take this class Pass-Fail, and you
would like me to look at your exam first and give you a rough estimate on
how you’re doing. Please be honest, as I cannot speed-grade 60 exams!

1 20
2 30
3 25
4 25
Total 100

Date: Friday, November 18, 2016.
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1. (20 points, 4 pts each; SEcdsg - - .

Label the following statements as TRUE (T) or FALSE (F). Any
correct answer gives you 2 points, and any incorrect answer gives
you 0 points. You do NOT get negative points for an incorrect an-
swer, and you do NOT need to justify your answers.

@ @ (A-B)UB=A

( ¥) m (P(A))° =P (A°) (Here P means Power Set)

{ T, ©If you toss a (fair) coin 4 times, the probability that at least one
- head occurs is %%.

o

T (d) An B could be countable, even if A and B are uncountable.

(:l E ! (e) The general solution of the difference equation upy2+%u, = 0
is

(e) 'T-l.f
~

u, = Acosd(3n) + B cosd(3n). A 3 ccgbiN) }
+ B3Vcm(n) |
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2. (30 pointsM—Find all sequences u, which

satisfy the difference equation:

Uny2 = 2Upt1 + 8u.,
Up — 1
U = —8

Whire As Unse ~2 Ungy ~ §UNSC

1"*—-2 Fr—F =0

AUR
(r- 4)({“ +J.): Q (FetTon our on WE TNE £(abnrlic Ep)
= =2, 4
of N
GEN Seb UN = A("l) 4 & q
o Ue= Atb= = bsde

y ~
(o Pu= A +(1=A) 4

An D= —24 +4(1-4) = =22 +4-4A= —€A+4 =7F

- — A = ~1I2 = A=2

o A=2  am bL=1-A=1-2=~1

™ ~]
HEvCE On = 2 (=) + (=04
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3 f (25 points)

' = pigns Show that if f + A — Bis one-to-one and
S and T are subsets of A, then

f(80T) = f(S)n f(T)

@ (pese ¥ € AlsoT)
mew ¥ =4(X) , WNERE X €SNT (€0 xS an xeT)
so ((¥= 40D wame X< £) 2o (v= 40 wuene e )
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4

jiida Fix a function f : R —

e

R an ne a ao ~onR
g~y f(z) = fy)

Show that ~ is an equivalence relation.

(b) (10 points, & - 8KGive an example of a function f such that
[0] (the equivalence class of () is uncountable. In your exam-
ple, say what [0] is and say why it’s uncountable. You may use
any facts covered in lecture/book/HW.
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