Math 220 Practice for Exam 1

1. Consider the statement: For all integers mn and n, if m is even and n is even , then
m + n is divisible by 4.  fale . for Kaple , fakee M= 2 and =Y. Tty fn = 6.
(a) Write the converse of this statement.

For ol infgees ook, if mrn @ doirble & ¢, e,
m s and. n "N ewven.

Folie. Couteecamph:  Mm=1, 023 | mpn =4

(b) Write the contrapositive of this statement.
for all infegess m sl 1, 1w i ok Ve by 4, feo
m godd o n  odd .
Fﬂ’!e, (ﬂv. wz.pdl}-fvt o e;u,vyavd“ o bt O’fdﬂ»v—/ J7 5 Jo i
i e since fle omyined Stodtact 16 frlre. 788 ot Crmnferpanple
shows flst 715 fnle: m=2, n=9. )

(c) Write the negation of this statement.

Thet exi 4 infger mad n such o mii arn sd N G even
ad  mmm i3 vef diviie b ¢

True. [For(xq»r/e, m=17, n:‘f-)

(d) [5] Which of the above four statements (the proposition, its converse (a), its
contrapositive (b), its negation (c)) are true? (You need not justify your answer. )
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2. Consider the statement: For all real numbers = and y, if zy is rational, then z is (/E (A,

raional. 1:/\\ gv
(a) Write the converse of this statement. p - .
FN‘ &l\ No{ V\\Mm‘q@ ¥ M‘j} \\ \:\F</
IF x5 o, hn 3y & eohind
3
¢S R
X % &
~— \’f’ //‘1,\
(b) Write the contrapositive of this statement. \\‘\ ‘F\
A =
{'-N all M Nuwnly v ound (j) \\\

x5 deeshvnd Hen vy B oAbl

(c) Write the negation of this statement.
Thaee oxldt o] Nk X pclh 3 such Haod-
b 5 Cedoal ~h X 1S Mrhu ok - /\c\f o

(d) Which of the above four statements (the proposition, its converse ( a), its contra-
positive (b), its negation (c)) are true? (You need not justify your answer.)
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3. Prove that for all integers m and n, if m and n are both odd, then m + n is even.
Is the converse true?

fam{\: M”’lm’(nbeoﬂ((liﬂ 72\_0«,171:2L,L/~”(
1= 24H] for sone intger b od L. 1 Bllou -

min = (2t) +(2U+1)
= A&yl 2

= 2(k+Li+1),
whith 11 ern. []

ﬂ‘-c"“’m"ﬁ‘#rﬁ*f '(g’“'//l“vl?lzﬂmoﬂﬂ(’\, /1‘[“\'/'”“:%,
#han m wd N are botf sdol.

Ta i fake. /}Owr/(rexw/c 7 m=2, a2,
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4. Prove that for all integers n, n is divisible by 3 if, and only if, n? is divisible by 3.
Use hook 431 n {0 wek MKV b4 3 Ly iE, T 3kt
]CMA PRl o N3t ‘?}( S'w'- \\H—f%zy(\c )
) v all ¢ WV\ b n U dvinble b}_} Hew n* 8 J\wrnh\cba?:
Prw\c U’:" n be on M{ﬂﬂf et § Avable \,.‘2 so n= 3k fr fome
O bllas 48~ n* = (3™ S PR 3 (3K )

wk{cu (S dwsible 1,7 3

1

e | ke L on- IS digsible ‘“‘J 3, Hen 0y ol.v.”.nlfc.l.a 3.
& 4 ¢ S
szfr We'll prove e Wuf"?ﬂfﬁ Lo, well pave et £ ol
w\{ca\u} w, [% n oS e N divitihle (n?j 3 Han n* 18 NoT
L\;J\l\hk L.k
Lf+ n be o l/\{(%Q(,H,\H' 5 not 4
L= 3k e o 3T fr tome e ke (b ® )
= BEH) = Gkrplkd | = 3(3‘&*2\,_) ; l)
3 (\oa é&).

\\I\S{L{C L}(‘) 3) §o

C”‘Kl n= 3kl Thes n:
So n’- ek dnipdle b\l

(3c2) = i+ ek H

-
X s et L. Then D
- = 3(2mﬁk+l)+f)

So r\)— [\.( net d(\/‘}l‘\'\ﬁ bLj 3 ("j G\.




5. Prove there do not exist integers m and n for which 9m + 51n = 2.
Prcf L7 Condendychrom :

Lroame. Jid= pe: ool 1are :h;bgm for ehvel, i #Sin = 2.,
Nofe foap- Tt Sin = 3(Bmt+(7n), 6 D #Sin 2
dinirble by 3. /%Dwevtr, 2 & ag~ diaarlle b, 3. Thieir
O Conjrnd)cfron - Wﬁ’c,#«czfoﬂo}édwb‘/k ol v
e whth GmF Gl =2, []
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6. Prove by induction that for each positive integer n,

PO): 246410+ + (dn+2) = 2(n+1)

Pt
[ We chck Hat Pl1) ¢ a: Gban n=1l, He |efrsite of s
eqrapd 1 246 2§ (ehee £0+22¢C). The ryH- Side
of e Guapom 12 2(111)*= 2-2%= 242 p. G PU) & Fue.

2. ASSone fat tr somee /o.n%lze /i m, Plm) cHue,
Hot i, 2+61 bt F (fwmri) = 2(mm)% wWe
with %o prve flot~ Antr) 16 pue, Ko K, we wikhto
prove fost~ LR 0 F ot (F ) 42) 21 () 1) E
Fict we rewnfe Jpe (et ;,a/e,;'mu(,b e ferm Coreaporly fotn
246 #lot -+ (flan) 1)

= 260 £+ (bnp2) 7 (fw)p2)

W
g(j 1& Il\lqu“ﬁ h fo/ﬂe-f/_s))

2+6tfo F-u F($mt2) = Z(M?"/)z'.
So it exprecion w ol Fh

2(mte) > ({lmt1) +2)
= 2 (m* wri1) + ($m+¥#2)
= 2m™t $m+2 f fmtb
= Zmzt m + §
= 2(m*# ‘{md-‘f)
= Z(m/-Z_)L |
= X ([mﬁ)H)l.
ﬁffwﬁ? 73;1 ’,’»,,Z’:;Z o Dilnsbel Inluchon, 5
ot Pl 15 Frae for el pesitice B,




7. Prove by induction that for all integers n > 1, 3 divides n® + 2n.
Aol ef Fbr) befte fensd fo 3 diide 1t 2a.

b B6) » @ 4 B2= jhpe 2 whih 15 dile by d.
So PU) ir ﬂe

x. Affw/b’rq"ﬂvfm oflzfl»c i m, 3 dude m3 F2um,
Hap- &, m3+2u = 31<ﬁ« Sowne “infger k.

Wt wonf Jo we 01 o prowe ot~ /J/mf/) L e, r
Hat 3 dvidu /mf/)ff 2m+y ). e

Nefe et
(m+!)3+2[n~+l) =] _Q'__ f-?m F Innt) +z»\1-z

S(mPt2m )+ (3n*+3ms 3)
= 2F + 3(m"+m +l)
wivch £ dntrble 63 3. So Plwntr) i Hue.

[ Alloor Hod P(r) 17 fane for <l poli fve l’\—)%rcr n. O




