MATH 211 Test #2 & November 16, 2017
/7, )
Name: /Qf OA Méﬂ R. Hammack Score / 00

Directions No calculators. Please put all phones, etc., away.

1. (4 points) Complete the following truth tables.

P QlPsq P QlP=qQ
T T| T T T[ T
T F| [ T F| £
FT| F FT| T
F F| + F F| T

. 2. (12 points) Complete the truth table to decide if PV (QAR) and (~QV ~R) = P are logically

equivalent.

P o k| (RAR) PV(RAR) ~Q ~R (~GQuR) (~Gv=R)DP
4 G T T e F = T

T T F F T E T T T

T F T F T T r T T

T F F F T T 7 T T

F T T T o r F F T

F T F F = FoT T E

F F T F F T F 1 =

F F F| F B T T ’

- So TE'S
Are they logically equivalent? Why or why not? .The\"' C Ol\! AMNS A-?L-u )

'ﬂ\ﬂa aw loa\caﬂ@ (EZUIVOL/'Q‘“-’L'

3. (6 points) Suppose the statement ~ ( S=(PVQV~ R)) is true.
Find the truth values of P,, R and §. (This can be done without a truth table.)

I+ thic s vaC Thaw S—-)(PVC? VNR) 5 Falat
whidh waams S is e ond PvvaR

Cidae . Now The o PVQRV~R canm he ffae
is F p(ﬂ 07,‘ /) & Wg ’Vﬁ MLM‘”- Thes:

p——

| _ -F R=T
S=T P—F/ Q r: K

J




4. (12 points) This problem concerns the following statement.
P There is & number n € Z for which m|n for every m € Z.

(a) Is the statement P true or false? Explain.

I+ 1S ’rrUe l;_p_cm there ﬁ G nwah—M n=0o

in Z for which m[n ﬁrew\,a m.
(m/O 'JQM W‘”’g # m)

(b) Write the statement P in symbolic form.
{ n ’

EfneZ/ vV meZ, m

(c) Form the negation ~ P of your answer from (b), and simplify.

~ (30 €Z VmeZL MIV\)= ‘v’weZN(VWIGZ, W\k"‘)
= VneZ ImeZ ()
=|Vne Z ImeZ, mﬂ

(d) Write the negation ~ P as an English sentence.
(The sentence may use mathematical symbols.)

For ame], Y\GZ; There f’xl;'{is Sowle i o
mél ‘Por L«Jl\l‘v‘\f\ W\—]LY\,

5. (6 points) Complete the first and last lines of each of the following proof outlines.

Proposition: If P, then Q. Proposition: If P, then Q. Proposition: If P, then Q.
Proof: (Direct) Proof: (Contradiction) Proof: (Contrapositive)
Suppose Suppose PA Q Suppose LQ_

Therefore _Q_ . [ ] Therefore CA M c Therefore ~ P . [ |




6. (15 péints) Let a,b € Z and n € N.
Prove: Ifa = b (inod n), then ab = b? (mod n).

Proof (Divect) Svppos.e, a=h (mod n),
This meams nﬁ”(d-—b)} So a-h = % —ﬁr Some ceZ
No w muH“l];lg heTh ¢ des @ b/ a5 followe
a-b = 4c¢
(0-b)h = %cb
ab ~p2 = 4(ch)
This Shews  ab -b*- ¢4 fiv k=ch cZ  so
abnseguenfﬁj 4 ( (ab-h?).

wore ab = bL (Mol ﬁ‘), &

[Use direct proof.)

7. (15 points) Suppose a,b,c € Z. Prove: If a}bc, then atb and afc. [Use contrapositive.)

Peook (COV\J\YO'uPdSt.’hO\e) {r\(z((m“;)/\(a{c))
Supgose i 7 avt frve fub afb and a6 gy )
T ale e el (2 eltvel
CASE T SuPPuS{ “{L Thea ‘Otdk for some ReZ.

l\/\wﬂ-qp(% both sides b-a ¢ Fv gﬂ} be = cke . Thew
be = a-lke) Fo ke €Z and That weang q‘bc.

CASE I Suppofe a{c_ W C:a,ﬁ ‘@/V Some N € Z,
Muﬂ*[p[; boTh ¢ doc [,3 b o ?,Uf be = alb. Then
he = a-(fh) omd Thed weams a{kc,

Trn ecfhec caue wﬁ(jml q_/écl

Thanfine af be




A (Codd) A (b odd))

8. (15 points) Prove: If 4|(a? + b?), then[f'z/a—nd b are not both odd. L) [Use contradiction.]

?\_(fiﬁ Su??oS‘Q —er'ﬂrv_ Salce of c:ovt""Y‘aLJ,Lﬁm\ "f’hmf‘
“H(«zurbl) bt &4 and b aw_  wTh 4.
Then a=2¢+1 wd h= 2L+t for Cjiéz.
Also aibt= Yk For somne kGZJ by dethaihjn
L divides. TThus:
9(— GLZ-l-bL:: L//Q
(2c+1) 5+ (24+1) 5 = Yk
Yelige+ | + 4A5+#+) = ¥R
Yeride + 4R +4d - 1R = L
\
|

2ct+2¢ +20%4 28 —2 k=
g\(c1+c+cjz+&-k)=
Ae  clcrd™d-kR € Z this shows That | iv @wen
V\l!'\lab\ s a ConﬁYoLoQ(cfhdhb 4

9. (15 points) Suppose a,b,c € Z. Prove: If a]b and a|(b+c), then a|c.
P\/oa-C (Di(ec;(-B SJPPOI{ M“O and] ﬂ‘(bfc),

This meows b=a R and btec= o0 fiy
Lo me /leaé_Z-

FVO\M b=ak ol b+c = CL/Q) w€ W
athQ:gJ\) S o ¢ = a,Q—ok‘Q } Al

C = a(ﬁ‘h) &nugw% we have
C= owm JCOV WI:/Q-I'( 62.



