MATH 211 Test #2

L #2 November 10:,2015
Name: ejd"M& R. Hammack Score lO()

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

1. Short Answer:

(a) Give at least one statement that is logically equivalent to P = Q.
PA~Q = (C A~ ) ang of thue is s Hficient
~PV G
(b) State DeMorgan's Laws.

~(PAQR) = ~PV~O

2. Write a truth table to decide if P =~ @Q and (~ P) V (~ Q) are logically equivalent.
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- Suppose ihe statement (R A S) = P) & (@A ~ () is true. Find the truth values of R, S and P.
(This can be done without a truth table.) o’
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Becamas QA~Q is FALSE, Thun (RAS)=D P s
M.Lw&a Thae means RAS s TEVE awd P
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4. This problem concerns the following statement.
P: Given any € R, there exists an element y € R for which zy = 1.

(a) Is the statement P true or false? Explain.
This is DQ.OAL hee amae ¥ = oéfR bt Thew s no elemenf
ye R Hfor whick~ xy=o 3 =

(b} Write the statement P in symbolic form.

kaeleggé/R, xy = T

(c) Form the negation ~ P of your answer frorﬁ (b), and simplify.
~(YxeR FgelR xy = | )
- AxeR~(TyelR, xy = )

- JxER, vcu]e(zfv(q—-\)
:|3x6ﬂ2 Vgeﬂzxgif}

(d) Write the negation ~  as an English sentence.
(The sentence may use mathematical symbols. )
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5. A geometric sequence with ratio = is a sequence of numbers for which any term is r times the

previous term. If the first term of the sequence is a, then the sequence is a,ar,ar?, ar®,art,ar’ . ...
Write an algorithm whose input is three numbers e,r € K, and n € N, and whose output is the first

n terms of the geometric sequence with first term a and ratio r.
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6. Prove: If a is an even integer, then a® is even. [Direct proof may be easiest.]

Proot (direct) Svppose « is even.
This meoms az=2b for seme be Z.
Then o= (2b)F = 46% = 2(2b°),

So 6(1‘—'1/?_) whare k-?ZéEéZ.

Thenefnse " s even 2

r



7. Prove: If a is an odd integer, then a” + 3a + 5 is odd. [Direct proof may be easiest.)

Proof  (direct)
SUPPOS'Q a s odd.
Thws a = 2k +\ for some ReZ

Thon G +3&4 +5 = [kt Yor 2@k} + 5
= uh*iqk + 1 + 6k +3 S

= Yp* +9R + bR + 9
=t lok + & + 1

- g (2k*~ 5k +4) +1.

The cbove hows  a®13ad +§5 = .2!9. + |
A V= 2kRP+ Sk + 4

T‘am.e,ecru_ 6Zi3a + 5 S 0dd. &

8. Suppose n € Z. Prove: If3{n2 then 3{n. [Contrapositive may be easiest.|

?_‘:?ﬁ_p (C'ron‘}\ru(z o5 vee )

4

Soppose 3|V\.
This weams n=3d, uwhew o€ 7.

Thew 0 =Ga)" = 9a% = 3(3a%)



9. Prove: Ifn e Z, then 41 (n* + 2). [Contradiction may be easiest.|
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CASEI SUF\’)USZ NN s evéan, T-L-(/VL V):Zk F‘C«V Sovne ‘Q&*Z,
Thon N2tz = 4b bocomes (2RY+2 =4l ohidh s
L/}Ez'f' l = yé: T]’bezvx 2: ,7/6 - ?//2,2; Fncj‘bv;',t_j} OQ:L/(I)-ICZ)‘
Divding by 2 we get 1= 2(b=k2)  Ahich meams oot
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Thew Y\7'4*1 = 4b
(2k+) + 2 = 4b

HRredk+1 +2 =LL/fl;_2 _yh —‘/k?"

1 =
| = 2(2b-2 -2k ~2k?)
Thofne | is even, ehida s o contradi chinm 7

10. Suppose a,b,c€ Z and n € N.  Prove: Ifa=b (mod n) and @ = ¢ (mod n), then ¢ = b (mod n).
E'_fﬂ" (Divec!r\ Suﬂgos—f! 4= h (mod n) wd (AE=C CMoan)
Thic weams V\I(ﬂ-—b) awwl n‘(at-C). veZ
Tn ovn  we 84} |a-b :_nlg_l o ‘a—C:V\ﬂ) )kaJ =
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