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CGeneral directions: Read each problemcarefully and do exactly
what is requested. Show all your work neatly. Use conplete
sentences and use notation correctly. Make your argunents and
proofs as conplete as possible. Renenber that what is illegible
or inconprehensible is worthless.

1. (15 pts.) Suppose matrices A, B, and C are as given bel ow
O 0 0 0O -2 1 0 01 4 [
A= [@-2 0 8@ B= 01 10 C= 02 310
0O 0 1-7 0 -2 1 0 01 2 0
g1 1 0 -2 10
Then
B+ C-=
AB =
c =

2. (10 pts.) A club has 75 nenbers. Show how to do the
conput ation that answers each of the follow ng questions.

(a) How many ways are there to choose ten nenbers of the club to
serve on an executive commttee?

(b) How many ways are there to choose a president, vice
president, secretary, and treasurer of the club?
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3. (15 pts.) (a) Suppose f is a function defined recursively
by f(0) =1 and f(n+l) = f(n) + 3 for n =0,1,2,3,.... Then

f(1l) =
f(2) =
f(3) =
f(4) =
(b) Gve arecursive definition of the sequence {a,}, where
n=1223,.. if a, =5n + 1. [Be very careful of the

quantification used in the induction step.]

Basis Step:
| nducti on St ep:

(c) Gve arecursive definition of the set S of positive
integers that are nultiples of 4.

Basi s Step:

| nducti on St ep:

4 s.) Let {a,} be defined by the formula a, = 3n + 2 for
n 2,3,.... Define the sequence {b,} recursively by b, =5 and
b1 b, + 3 for n=1,2,3,.... Gve a proof by induction that
a, = b, for n=1,23,....
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5. (15 pts.) Label each of the follow ng assertions with "true"
or "false". Be sure to wite out the entire word.

(a) The set of all subsets of the natural nunbers is not
count abl e.

(b) The nunber of functions froma set with 8 elenents to a set
with 15 elenents is C(15,8).

(c) The coeffient of x%®%® in the expansion of (x + y)® is the
nunber of 3-pernutations of an 8 el ement set.

(d) There is a one-to-one correspondence between the real
nunbers in the interval (-200,200) and the real nunbers in the
interval (0,1).

(e) The total nunber of ways to assign truth values to five
true-fal se problens by using the letters T and F is given by the
sum bel ow.

5
Y (5, k)
k=1

6. (10 pts.) VWhat is the m nimum nunber of students required in
your Discrete Mathematics class to be sure that at |east 4 have
bi rt hdays occurring in the same nonth this year? Explain.
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7. (10 pts.) The follow ng proposition represents an invalid
argunment form [g O(p - q] - p.

(a) Wiat is the name of the popular fallacy given by the
proposition above?

(b) Wy is reasoning using this argunment form deened invalid?

8. (15 pts.) The followng is a valid argunent:

"Frodo, a student in this class, knows how to wite prograns
in JAVA. Everyone who knows how to wite prograns in JAVA can
get a high-paying job. Therefore, sonmeone in this class can get
a high-paying job."

The validity of the argunment can be seen easily by
synbol i zi ng the argunent using propositional functions and
gquantifiers as foll ows:

Def i ne propositional functions as foll ows:

c(x) "X Isin this class"
] (x) "X knows how to wite programs in JAVA'
h( x) "X can get a high-paying job"
Then the argunent translates into this:
c( Frodo)
j (Frodo)

(0x) (j (x) - h(x))
0 () (c(x) Oh(x))

In the proof of validity which foll ows provide the
justification(s) for each step. |In doing this you should
explicitly cite rules of inference and quantification,
hypot heses, and precedi ng steps by nunber.

1. (X)(j(x) - h(x)) Justification:

2 ] (Frodo) - h(Frodo) Justification:
3 j (Frodo) Justification:
4. h( Fr odo) Justification:
5 c( Frodo) Justification:
6 c( Frodo) Oh( Fr odo) Justification:
7 (IX) (c(x) Oh(x)) Justification:



