Math 3336 Test 1 Review Questions

How to study: Study

book to all odd numbered problems.
Here I provide some examples for you. This is not a complete list, studying only these examples

is not enough!

i

the class notes, review homework and quiz problems, and try to do as
many exercises as you can from the textbook. Note that an

1. Determine whether this proposition is a tautology: ((p = —q) A q) = —p.

swers are provided at the back of the

e ?ro;fgs\in‘on T2 o dauwmlogy. —
S

2. Construct a truth table for the following proposition: (p@q) < (pVvaq).
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3. Determine whether the proposition is TRUE or FALSE.

\ = = T -
If1+1=29r1+1=3,then2+2=3and2+2=14 \;Ci\gQ,

True Ta\se

4. Write the inverse, converse and contrapositive for the foPllowing statement.
C‘\_’
\I_co_ﬂe_io_%lgigwhenever Ltﬁe_;:g_ig_g_oing to be a quiz.
L] i .
1§; ?\'4\\#’\%&”\ Cga 1-(; —\-\\@@e < 60“\% ’\TD \De Q %U“"'SL )
% Qn\& \ 5 < ‘*\’\QX\ X corae YO clase . |

‘\? \\m\?\\"\@‘) q— 1\\\\'@(gg/; ‘kﬂ\ \5 ~dy = (&\

% So\lows Scom Ny ‘_\_&? Yhexe Ve, mak 60\ 0N ‘s be
T when : ¢ ok

9 gw\h@;euz‘f‘B a %w‘é\,-‘v\\er\ X do nSY come

YO Q\Q&Q.
Convecse (%e F\
TI0 T come YO c\asae  ‘hen Mhece s %D‘\Y\Q
5o be a C(Sui“é\.
CO\\‘SWQ \3@5\ v-\ﬁ\ﬁ = <"\ c%—a 1 FB {
IO T &6 wol come Yo class Athen Yrere s
“ﬁ_’\f 60\“% Yo be a %ui‘é\.

Page 2 of 12



5. Suppose P(x,y) is a predicate and the domain for the variables x and y is {1,2,3}.
Suppose P(1,3), P(2,1), P(2,2), P(2,3), P(3,1),and P(3,2) are true and if false
otherwise. Determine wh{e_tber the following statements are true.

a. VyP(xy) \vrue X=2

b. Vx3y P(x,y) Tyue.

N \ \ 2 \ 5—\

\ L \ i \ i
7 \ T \ i \ 3

&5"(“:‘?-

6. Suppose the variable x represents students and y represents courses, and:
U(y): y is an upper-level course B(x): x is a full-time student
M(y): y is a math course T(x,y): student x is taking course y
F(x): x is a freshman
Write the statement using these predicates and any needed quantifiers.
Mark is taking Math 3336.
All students are freshmen.

b.
c. Every freshman is a full-time student.
d. No math course is upper-level.

a

D T (Mack Matl 2226)
By ¥y £

S Ny (=)
8 Ny (M =TV
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7. Express the negation of each statement so that all negation symbols immediately precede
predicates.

a. 3x3y(Q(x,)=>Q(,x))
b. Ix3IyP(x,y) AVxVyQ(x,y)

q} i (3)(3\‘ (@(xob“" @(\;“B
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8. Suppose you wish to prove a theorem of the form “if p then q”.
a. Ifyou give a direct proof, what do you assume and what do you prove?
b. If'you give a proof by contraposition, what do you assume and what do you
prove?
c. If you give a proof by contradiction, what do you assume and what do you prove?

a) Nesume P =howo 9s -

) Neeurme 7 % show ™ i@

c:\) R%gume % (\"\%\ g\r\,m,o ’\7\f\§$
\\eac\f\;h Xv(‘.‘D ON CD(\AV\\Q &QXY\'Q“ ;
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9. Consider the following theorem: “If x and y are odd integers,then x + y is even”.
a. Give a direct proof of this theorem.
b. Give a proof by contradiction.

a> Vs k% O ek 1 s OAA \n’k&e&ex&_
\hen == PR “or some \r\%e&ex \4__)
il Lor some lr\%aaer i

ond N
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Then wy = s
}u‘ K s even.
- 6,

®> Su’fﬁobe' il 21‘”,\}:2?—?’)&)’}'

xx\ = 2m+ |.

ﬂeﬂ (Zh—rD + (27 +\3‘=2m+ﬁ ‘
Hence 2(‘4+£+U —=2n;‘+l
;V@“ — odd

Cbn’gwm il ohon .

%ere-@re X'\—\{ “& ocyen .
Q.E.D,
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10. Consider the following theorem: “If x is an odd integer,then x + 2 is odd.”
a. Give a direct proof of this theorem.
b. Give a proof by contraposition.
c. Give a proof by contradiction.

61> | et w=2b+t
Then x+2 = 2%l A2 = ZQ\L* \B A\
ek v ol DD

l>> 8 g w4l = Zk_ ﬁen x=2L-2
“ppo -

Q. E. D.

@Lucj’\ s even,

C‘/> Suﬂs@e e Ocjo/ [ou”f X+2 (e even,
i =l gl s =2

Hepeer | 2l 10 =l g

Therefore o (L+1-£) =-4
A ®
ceven OQH

Contcdicton.
I
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11. Prove that the following is true for all positive integers n: n is even if and only if 3n* +
8 is even. Y P

= S : : e T =
—s YL nis even \’V\f\@n AN R s enen,
Olrvest Praoss !
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12. Prove that the equation 2x? + y? = 14 has no positive integer solutions. Q E ; D
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13. On the island of knights and knaves you encounter two people, A and B. Person A says
“B is a knave.” Person B says “At least one of us is a knight.” Determine whether each
person is a knight or a knave.

i

mﬁm_ | L nowse
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15. Suppose A = {x, y} and B = {x, {x}}. Mark the statement TRUE or FALSE.

o xcB Salse

b. BEPB) \rue_
c. i1€A-BFalce
d |PA)] =4 False

\rue

A== 4y
DO = |4 &, 43 A3 At -

T T

16. Determine if the given set is a power set of some set.

a. {@,{a}}
b. {0,{a},{9,a}}

a} qES Power set &% &QS
\3} WO \KQS\{QS\‘\QS\QE\ e _)\mPO&%{b\e

e, IS @ Power

17. Find the cardinality of the following sets. O ‘Q 2l

a. P(A),where A = P({1,2})
b. {x|x € Nand 4x*> — 8 = 0}

R AL =\ P h2d) = 2 -1
| DO\ = 20 =16

b))  Ue-g-=0
o =2 No f\a’\uxa\ hum\DQ,r &O\u’\hbn&ﬁ
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18.

b

c.

Determine whether the set is finite or infinite. If the set is finite, find its size.

% {1,3,57...).
e P(A),whereA = P({1,2}).

1‘(\%‘(\{3&& )_\
WAL= 2Pen LS
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