MATH 346/Spring 2005 FINAL EXAM

NAME: o 7
Instructions: 'L\ -t [

a. There are sixteen problems on this test. All of them are re-
quired.

b. All questions are equally weighted. The Final Exam grade ac-
counts for 25% of the total grade of the course.

b. Justify vour answers for all the problems below in order to get
full eredit.

c. If a wrong answer is given without any justification or explana-
tion then no credit will be given for that question.

(1) Suppose the variable z represents people, and F'(x) : x is friendly,
T(x): xistall, A(z) : = is angry. Write the following statements
using the above predicates and any needed quantifiers.

(a) some tall angry people are friendly
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(b) if a person is friendly, then that person is not angry
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(2) Let the sequence {a,} be defined recursively as
a, = a>_, +2; ag = 0. Find the term a3 of the sequence.
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(3) A communication channel can transmit two types of signals.
One signal takes one microsecond and the other signal takes two

microseconds to be transmitted. How many different messages
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made of these two types of signals can be transmitted in 50
microseconds if a signal is started right after another is finished?
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(5) Represent the number U.Tl?lTlTl - as a fraction. Hint: use a

geometrlc sum ; .//l }
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(6) Determine whether the two propositions p — (¢ — r) and S-Crs. %

B (g A r) are equivalent <
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(7) Let f(n) = L%J be a function from N to M. Answer the following

two questions by giving either a proof or a counter example.
(a) is f one to one?

Lty =500 = ©

(b) is f onto
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(8) How many ways are there to choose 12 cookies if there are 5
varieties, including chocolate chips if at least four chocolate chip
cookies must be chosen?
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(9) How many four letter words can be made using the letters
{a,b,ec,d,e, f,g,h} if the words must consist of different let-
ters? (a word here is just a string of characters, meaning that
it need not be meaningful)
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(10) Prove that the sum of two even integers is even.
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(12) How many students must be in class to guarantee that at least
five were born on the same day of the week?
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(13) How many bit strings of length 10 have at least two zeroes in
them?
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(14) Use mathematical induction to prove that n! > 2"~! whenever
n is a positive integer. -

Boase Case : m=1 =43 2 L yd42L.
k’i

Tnd . \’jf SwpPose Fcseme KLkt > 2
“Tnd . E’if;? we mied dp- chow Yok QCH)E' - 1

Buk (Kﬁ-o" — (KTDK!,:
K 24 1:;{_}(+1)32 ¥ Ly Yhe nd, \fjf KiZ 2

et
se- (K0, k| > 2, 25 ’?_K/ e, ! > S

—_

T Sﬂ'k o W S }?J;L_L ?ﬁlml?ﬂ c—f madh. nd, i’{v&‘ \i{l"lg'r-) ! 2 Zh_ll,

(15) Give a combinatorial proof that
(™) = Yr—o (™) (}) where r does not exceed m and does

not exceed n.
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(16) Use the method of the generating function to find the so ution m
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