Key

MTH 207. Exam I

Fall 2012

Instructions

o Write your name and ID.

— NAME:
— ID:

ANY ATTEMPT in cheating or using external sources such as notes, cell phones and
graphic calculators will result in being expelled from the room, getting an automatic
zero and further disciplinary actions.

You have 75 minutes to finish this exam.

There are 4 problems in this exam (check that you have 12 pages). The exam is out
of 100 but there are 5 BONUS points, so the maximum achievable score is 105. Leave
the bonus problems to the END.

Show all your work (to get partial credit).



Problem I
L. (6%) If you know that the proposition p — q is false, what is the truth value of
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Problem II

Prove the following. Name the type of proof you are using.

(a) (12%) Show that n? — 2 is never divisible by 3 for n € N
(Hint: go through all the possibilities, n = 3k, 3k + 1 or 3k + 2, for k € N)
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(b) (12%) Show that /3 is irrational
he shli e !
S*‘ﬁ\‘“"" '\Fé v m\émai
: Whare W & N oo

o bnodichan

== —
S T S N ¢ T R C’& >
(P —) Prow  wo S LFUQ& 3

Yrom O
Fhoam— W\l;’tjkrt)re"d_( ) o (SHLM
L ks ol



(¢) (12%) Show that
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(d) (+5%) Bonus: show that 5 — 4n — 1 is divisible by 16. - L
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Problem III

Prove the following set relations (you cannot use Venn Diagrams)
(a) (8%) (ANBNC)=AUBUC
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(b) (8%) (AcC B) & (BC A)
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Problem IV

Let f: S — T denote a function.
(a) (6%)Which of the following statements mean that the function is one to one?

For any 8,3, € S

(i) If f(s1) = f(s2) then 8, = 3
(ii) If 51 = 89, then f(s1) = f(s2)
(iif) If 5; # s34 then f(s1) # f(s2)



(b) (12%) Let P denote the set of positive integers. Let f : P x P —» P be given by
f(m,n) = 3™7. Show that this function is one to one but not onto
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