1. {12 points)
Let U = {n € N | n < 20} be the universal set. Define subsets of U as follows.

A={aclU: a* <16}

B={belU: b=1{mod 3)}
C={celU: 10|c}

In parts {a) - (I}, determine the set by listing its elements between braces.

(a) A

N1, 2,2, 8
(b) B :
Bty ¥, 0 v e, \ad

(¢} C

C= { \o, :;vo\

(d) AUB

A %‘{‘:1;3:"\;"‘,\0, \3 \,\o,\"\i

(e) ANB
Ao, 4y
(f) B

B-(2,3,5,6,8,9,11,12, 14,1513 18 20}




2. (4 points)
Let A ={1,2} and B = {}. Determine the following sets by listing their elements between braces.

(a) Ax B

Ar &= %\\,qﬁ) Y qfﬂi

(b) P(A) x P(B)

PN= 19, 0t 1y, Al
Pile): ¢, o4

J

T« 2@ {8, ), (e, ), (Ld 4) (0 o), 15l ¢), LT, p)
LA, 6y, (A, )




3. (9 points)
Let n € Z.

(a) State the definition of the phrase: n is even.

Ar\ in\-o.sn_r 0 \s _wen '\\f n= 2Kk S’Qr Soma M‘\-Q,SU .

3

{b) Prove: If n is even, then n° is even.

?f‘aas\' Aosume Wel neZ » avta, Woke 0= Ak, K e,
Thee 0= ()¥= 8K7= 2(MK7). Stae MK® €2, we

k-’\.o\a} »\'\MJJ( V‘\": [ Q.VQf\.

(¢) Prove: If n® is even, then n is even.

?roa&; W ?rmﬂt—. 3("‘% Cbﬂ'\(t-m\ec>1‘\‘_?~'¢_.
Posume. Yk w1 odd. Ten ns e\ , e T,
go \{\%: ki\@r\)'}’: % K%—\- D\\f;l y b \ kw:“m$ ’Q“-.'»'Lnkg \-r\‘mg\e.)

= 2043y b v 3) + \,

e L\\(?’-\- bk '+ 3k ¢ we kaow ek V\% b obd.
2




4. (6 points)
Let z ¢ R.

(a) State the definition of the phrase: z is a rational number.

P\ ("Ldu\ V\.U-M\JQ( A S ‘W, o m\'\'.onm\ V\M,M\a{r

el ewst oo € 2 Suwh Jeak

(b) Prove: /2 is an irrational number.

?_f_?}__\" S‘*Wa.\-ﬂ— . 'S(o -’3(\»_ c_ohs'f“*-“s / -‘(\'\Alr 3 \T;: s a F&&-Cbno—\ number
Ty abe Z S Pk ?’\Y;: = o—\f-;_ M‘-‘«(mbuﬂf’ We  OSsuwi

S{\'\UJT g}c [} (“H’)N-LJLA} M v Q.r\& Vb hoeve wo (mmon
&C}r’w) ol(‘«o.r Wn ~\ oand \,

%
Nou.) A= oi"-; ; %o 2\0%:: 0:5' %L{Wf‘l— (L% [CIIN N4
6.3 ‘\\NL, ?ft\elova ?ro\a\s.m, O\ Q*Ug-"‘ U\)f'i\‘L o= Q\LQJ ke Z,
> . ard o W=z ULP= 2(2k?) . P )7
T~ Ab?’= 2K)7= Bk o _
> tn | ek follws ek b B wea. We weve esdad

o ookrmdickion e wWo  ewe ?rwq,& Wk o ok b
\\kvu._ o (Dammon \‘mo\‘w 0‘( 2 | \OW]( J{‘\ij ) u),q‘erwus &\0

DS u.b‘omu‘{"\-l oy,



5. (6 poixlts).
Let a,b € Z, with a # 0.

{a) State the definition of the phrase: a divides b.

oo ‘\r\*a_%{-, a,b with az0, o« divides o maaag

\0'-1 oK —Lx S bana In\uau K.

(b) Prove: If 3|ab, then 3]a or 3|b.

?(oo&fx e 55‘&/‘&‘ 5‘,\ W_.Mr"&n‘w) ’\'\-t- ‘SM Ay

1t ab =20 \\Mod\?:\) o 0z 0 bned2) or bSOLMOd-s).
We _&Mg\os o~ pr ook \,v& Lbf\\'ra-?bb'\\-(\m“

Aome Yoak 0730 (mod®) and b7 0 (med). Thn
t\)ﬂ{kow\ \ngs ol 3;1.«\:.{»»\1\—-\ l Yre we Yhree oues.

G\ oz \ (medd) b\ {mod)
— y |

Ten aosOW 2 Umeds)  ce &b g0 (med D),
Case & a2\ Lmedd) V3 2lmodn).

I

Then oo 2 Q)Y \MM}\"‘J\ 3 A Kmodﬁ’:\l Yo b 70 Lm&%\,
C.G-\LB 9\?.2.@“0()\5\ \ vz ;’\LMaa‘\%‘)

ﬂ"_}\\ Qu\() '{%\\.}\EL\ = \\.W""(L%\ { %o 0\4\9 ?.O Lw\,,arXB\_

@



6. (6 points)
Let a,b,m € Z, with m > 2.

(a) State the definition of the phrase: a is congruent to b modulo m.

]

For “m\-a:bqr_-, q\\oJ A \,\,'\\(k S

0. W U)/\Sfu«-tnsf l(o v Moé«u\.\.o 44" PALAY M

m\c\—\o.

(b} Prove: For every integer n, n® = 4n (mod 3).

Peooks. WL considue Ywpar canas. et we Z..

C_&._,_ﬂ A E O makd)
Ten 123 072 0 med) | and W 3HIYVE O (med3)
e N2 Ha (modd).
(o2 oz \ (mod ™)
Than 0?3 Vs Limeds) and Ha = 10) 2 42 L ned?)

to N3 Ya med ).
(a3 wz A (madd)
Tan w0 2@)72 8 22 (modd) | and Haz HEIZBza(mad?)

S0 \!\? 2 Ya o (k??\ .
n




7. {7 points}

Choose one of the following. If you attempt both, clearly indicate which one vou would like me to
grade.

(a) Prove: For all sets A and B,
B={B- A)U(ANB).

{b) Prove: For every positive integer n,

L+54+9+- -+ (4n - 3) = 20* —n.

Pﬂmsr ostm.\}
Lt be ®. s ke b e N oor B¢ A
IF Le b, ¥ e AaD o0 e (8-8uhnB),

T bg A, Xa be B-k a0 be BN U (AAR).
Hooe B e lB-Mulhn 8. |

Nod | \ek Ce 2-B) v (NARB), %9 C e B-A or
Ce Nad. T. afvg e we kaow el ce B

R (B-N) v (Aa®) ¢ S

gf‘a ok o Le)

Foe Y \oane 5,\-.,?, obowve  Yhak UWL)-3 ‘-\} ond,

N A
For X indwdkive “A’G..( hoswmt. Xk 'er St K6 IN
Pk 1rSg da--n Me-s) t -k T

¥}

T S T LUV S - U S P ;Y4 amamgtion

Ae® +Bk ¢\

1

-~ A I A
2ALKYN) - AWEY)



