NAME: K’VLG

MATH 230 MIDTERM #1
February 7, 2014

INSTRUCTIONS: This is a closed book, closed notes exam. You are not to
provide or receive help from any outside source during the exam,

e You may NOT use a calculator.

e Show all of your work.

Question | Points | Score
1 20
2 20
3 20
4 20
5 20
6 10
7 20
8 20
Total: 150
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1. True or False (Just answer true or false, you don’t need to explain your
answer).

(a) [2 points] T C A if and only if T € 24.
True , by Jﬁ{whn .
(b) [2 points] There is no = such that z C {z}.
Fase |, X=¢

(¢) [2 points] If z is a real number and z? < 0, then z is a perfect
number.

T rut (WMM ‘twﬂu he. NJ mw{]/fv- X g.r;;‘t.'ggf;gg k?(-o)

(d) [2 points] Two right triangles that have hypotenuses of the same
length have the same area.

FAtse ( C@M Py 6.
(e) [2 points] Jz,Vy,zy = 0.
TrUuE (X:O\
(f) [2 points] Vz,Jy,zy = 0.
TruE , (4=9)
(2) 2 points] N € 2Z.

TRUE  heeasn wWEZ.

(1) [2 points] {2} € [{1), 2}, {3}). |
Frre (i8¢ 194,15,88).

(i) 12 points] If A and B are sets then 24 C 25.
Fhise s e b ACH

/

(j) [2 points] A negation of the statement “There is a natural number
that is prime and even” can be phrased as “All natural numbers that
are prime are odd”.

vm—

 RUE



Math 230 Midterm #1 Page 3 of 11

2. For the following pairs of statements A, B, write a if the statement “If
A, then B” is true, write b if the statement “If B, then A” is true, write
¢ if the statement ” A if and only if B is true”, and write d if none of the
statements are true. You should write all that apply. Note that in the
following, « and y are integers.

(a) [5 points| A: zy =0. B: x=0and y = 0.

b

(b) 5 points] A: Lines [; and [y are parallel. B: Lines ; and Iy are
perpendicular.

d

(c) [b points] A: Joe is a grandfather. B: Joe is male.

q

(d) [5 points] A: z < 0 B: z3 < 0.

G b, ¢
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3. Proofs:

(a) [10 points] Let & be an integer. Prove that x is odd if and only if
there is an integer b such that z = 2b — 1.

Cm?\ M X he odd.
Thn F aed st x=dard,

Tl‘*““!}jrm{ K = Q’\(C‘L -%a) -4
g‘f‘“"/ﬁe a+| € ‘Zj M il)‘::c{ﬂ_
TL-LA ¥ =2h~| . W; (s Juj“ g {/«Le«mllﬁj

(.4:7 MQ v = 2b-) ﬁww Qe m}%@, b,

hen 2(b-N+1 e

XK= da+ | M o€ 7 (&:L‘*i}.

%Xmoﬂ,
X
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(b) [ points] For real numbers ¢ and b, prove that if 0 < a < b, then
a? < b

/W am and >0 bq e /’“”’7”’”&’4 " %%M
M\@?;m L)
LC‘M@) < ng> SO Lczab.
Sine %>& ond b0 H@m L)'Z;,@lg(

S CL?MC alg mﬂ C(,L‘ < L’Z

@Mj Hy WN f&j‘] 91 ‘e |
wAL WM IL Qié.e)ﬂza

(c) [5 points] Let A, B and C be sets satisfying A C B and B C C.
Prove that A C C.

j{l& xe A /54%@ AER = xeB.

Xg-g and REC so  x e C

Thofoe A S C.
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4. Find counterexamples to disprove the following statements:

(a) [5 points] If a, b and ¢ are positive integers with a|(bc), then alb or

alc.
ARE bt 642 wd (43
AG 5:2} B3 ad ozl i3 o

(b) [5 points] Two right triangles have the same area if and only if the
lengths of their hypotenuses are the same.

|t 0=-2 ad b1
052:1( and b=

<o al\,b‘: W/;W{é' a‘i'l'j%

(d) [5 points] Let A and B be sets. Then (AU B) -~ B = A.

. o \,25 T 3,' ~
1 1f é:;;ﬁ “H"f/’“ K/f} U@”m i/?/gt) {?/ 5 ff}

p=312
S (fup)-b A



ﬁ[{whf Pw@?‘c Cour 4 - 'x:T. {'jw/n (xf\\j\-‘,[yzt-ﬂj)::(TAj;}v(TwnJ)
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5. Boolean Algebra

(a) [ points] Prove or disprove the following Boolean expression iden-
tity:

“&;MMMWWWMTMM
Sinee J()MTW Sxaffw.cm1 H\aj 08

Ty ving) =T
Cene 2 - x = F Yhan ()‘"‘jﬂv(xn '73}:. (Fd‘\j)v‘:p”l\”‘!:}j:pv;:ﬁ
(b) [5 points] Besides the classic Boolean operations A,V, =, —, 4, we :
have others, an example of one is the “nand” operation denoted by
A. We define zAy to be —~(z A y). Construct a truth table for A.

E)

—

X W\Xglfjhﬂﬂ XA
- . e
1] T \ 1) F F
TP F T :
I B s
Eolod F ] | T
v VF T T
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(c) [5 points] Prove or disprove that A is commutative.

(d) [5 points] Prove or disprove that A is associative.

l’[j;qu (_X»;\hj)fi% - X;\‘[ji%)

X | 2 1 XXE\\ SEERLE: AT X /\""(j-m”
T T T\ F _- T L e
S L I N W VA

5 A M VAL S S
/:ji ’ iw H_j:_m \ } ; ] / ¥

/};ﬂ T i ;; i - ¥
R R
C | T - - e

0
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6. In my comic book library I have 15 Daredevil paperbacks, 12 Spider-man
paperbacks and 3 Batman paperbacks

(a) [5 points] In how many different ways can these trade paperbacks
be arranged on a bookshelf?

1Stz 3230

(b) [5 points] In how many different ways can these trade paperbacks
be arranged on a bookshelf if all the books of the same character are

grouped together?
A e A AT
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7. Write out the following sets by listing their elements between curly braces.
(a) [5 points] {z € N: 2 <10 and 3|z}.

IR

\}f,f@

\ |

‘i —2, 2]
\% ' !
P —

(c) [5 points] {z € Z : 10}z and x|100}.

f h
';Ggﬁ'zoj 5Oj-m502100/~—!oo
/

e
(d) [5 points] {z:x C{1,2,3,4,5} and jz] < 1}.

{mzﬁ, 12 73, 34, 555?
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8 Let Ax B=1{(1,2),(1,3),(1,7),(2,2),(2,3), (2,7),(6,2),(6,3),(6,7)}.
a oints| What is A .
(a) [5 points] What is AU B? %}:i‘/%(fﬁ

B=%7,3,%

Auw}:{),z/g/gﬁf

(b) [5 points] What is AN BY
AhR= 2]

(¢) [6 points] What is A — BY?

A-f= il}@g

(d) [5 points] What is AAB?

Aapz @-p)u(h-4)
- i),{oi U?%ﬁ’i
= 1,3,6,7]



