MATH 211 Test #3 & December 5, 2019

K&Y Score:_'QO

Name: |

R. Hammack

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

1. (12 points) This problem concerns the following statement.
P: There is a number n € Z for which m|n for every m € Z.

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

__I:\_’__‘_{_@, —ﬂm_lé a nvwmbht neZ Lor which
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(b) Write the statement P in symbolic form. €. =23 =~ &wndl ‘(‘EV\ e m \ﬂ .
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(c) Form the negation ~ P of your answ.er from (b), and simplify.
m(ﬂné?,‘ VMGZJ .W\‘“) =
L‘dnel} dme Z W‘{'“

(d) Write the negation ~ P as an English sentence.
(The sentence may use mathematical symbols.)
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2. (2 points) Complete the first and last lines of each of the following proof outlines.

a wymbed weZ

Proposition: If P, then Q.
Proof: (Direct)

Suppose

Therefore Q

Praposition: If P, then (.
Proof: (Contrapositive)
~o

Suppose

Therefore

Propesition: If P, then Q.
Proof: (Contradiction)
~J

eAnC

Suppose

Therefore




3. (12 points) Let a,b€ Z and n € N,
Prove: If e = b (mod n), then ab = b2 (mod n).

P\roo'f (_D\(QC") .
Su%’oS—L a=b (modk VI)) which meams Y\‘(Q'—b),
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4. (12 points) Suppose a,b,c € Z. Prove: If atbe, then afb and afec.
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Puf c=al means be = a(ﬁé)J which means a(be,
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ww& A el e cane that a%éc‘ &

[Use direct proof.]

[Use contrapositive.]




5. (12 points) Prove: If 4|(a? + b%), then a and b are not both odd. [Use contradiction.]
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6. (12 points) Suppose a,b,c € Z. Prove: If alb and a|(b+ c), then a|c.

Prost  (Direct) Suppose alb  wnd a((h-&-c)
Then b=ak awl h+e = o XL for R LEZ.
Thus hzak omt b = al-c

The restuve ak = a.ﬁ-&) and conSegven‘Hg
0 = al—ak = a (4-k)

Than C=am Fn m=AL-& & Z.
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7. (14 points) Suppose n € Z. Prove: n? + 3 is odd if and only if n + 2 is even.

’P‘(oo'F:
Cﬁ) I& n%3 s athJ Thew n+z2 s even .,

(cam%upos[-h}w& Suppase N+ 2 s net even,
Thus N+2 i oJMj so n+z=2k+ 1 v keZ
omd Thus Nz 2k-1. Thereture. ) '
W3 = (2k=1) 3 = k3 JK+1 +3

= k% 4k +4 = 2 (2k*=2zk +2)
Mc«e_ n>+3 s even so otk 1S net odd,

(é) TH n+2 05 even y then W3 is odd,
C'D\'vecfr’) Suapfosg,. + 2 \S EVEV\J S
Nn+72 = lh &)Y‘ Sowiz_ l&e ‘Zj S n=2k-2,

2
Con Se(bvew“'\g hi-l—?) = (zk-z) 4+~ 3
= Yk*-gk +4 +3
= Yk gk +6 +1
= g\(zkz_tfk 4-3)+-l,
Se N33 =2k +l Hor \o'-—-j?.kz-‘(lwz eZ
Therqcur@_ N°+3 & odd, 2



8. (12 points) Prove or Disprove: There is a set X for which N € X and N cX.

TRUVE

9. (12 points) Prove or Disprove: For all a,b € Z, if a|b and bla then a =1b.

This s FALSE |

Heve is o Cauawmmpu:
lel a=a ank b= -2,

The afb 15 af-2, which 15 due

Also bla s “l/;"\j which 15 T/

However, oL % b,



