Mathematics 300 Test 1 Name:  Key
Show your work to get credit. B
The problems are worth 10 points each.

1. Define the following:
(a) The integer n is even.
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(b) The integer n is odd. ¥t :'Eﬁ-ﬂ ’%’”‘” Syme  1udesa., <

(c) The integer « divides the integer b (in symbols a | b).
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(d) For integers a,b,n the o is congruent to b modulo n. (in symbols a = b (mod 7).}

n | ta=i)

‘P‘, ) %
iﬁm AShwma 1) 1y oM. Theu

n =24 Cor Some 1u bamay
Ty 3,

jfﬁ%*é e o (2‘5)
(n2ei) =3 = O80T

=g lg*)
=R
where L=giel 15 @9 1o bagae Uy Clasud

Pouyos f1eg, TWis  Show s
4 ‘{(m‘3<f-pi')-?) .
whie iy Tl Ao Fiw, hon ol
Nir) =3 (wed F)



Mathematics 300 Test 1
Show your work to get credit.
The problems are worth 10 points each.

1. Define the following:
(a) The integer n is even.

Nz 2q | for some \integer

(b) The integer n is odd.

n = QGL‘Fl SoOmne.

(¢c) The integer d
b = Ca

(d) For integers a,b,n the a is c:(guent 0 b mgdulo n. (in symbols a = b(mod n).)
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2. Prove or give a counterexample: If n is even, then (n® + 11) = 3 (mod 8). %

ASSMV\»& N S

_[L‘f'\ m

[t}

29 , For <cowne intbege 1 /L LB

N4l -3

L1

3
(2 + 11 -3 sebsbdation
%q/’ﬁ + %

%(,13 + \7

%(,ﬂz:) \,Lacne. ?:-,- :L%-f\ S~ LN in*‘fg!r L.>7

21 in for A

1)

(A

AR

C(oSu—v. FNPV“es
TL\(» % K@z—t l‘)" 3\ L7 ‘“—r. 0(¢£ ac d“‘,,dfs

3
o (WD 3Gd 8) L ke b ok

u»grw-# bo modls

-

22

,<
[

€ven /D(JJ



3. (a) Make truth tables for 7 — (P — (}) and =P A Q.
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(b) Are P -+ (P — @) and ~P A @ logically equivalent? Explain your answer.
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4. Let P be the statement “If the number a is positive, then the equation f(z) = a has a solation”.
{2) What is the converse of this statement?
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(b) What is the contrapositive of this statement?
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(¢) What is the negation of this statement?
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5. What is the negation of the statement “Every even number is the sum of two prime numbers”?
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6. (a) Write {z € Z : (2z+1)(»—4) = 0} inroster notation. iéf} S
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(b) {x€Q: (2z+ 1)(x ~ 4) = 0} in roster notation.
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(¢} Write {—2,-1,0,1,2,..., 101,102} in set builder notation. ?.M & ’y . ""‘?' .ﬁiﬁ" 102 -2’




3. (a) Make truth tables for P — (P = @) and ~P A Q.
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(b) Are P — (P — Q) and —P A Q logically equivalent? Explain your answer.
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4. Let P be the statement “If the number a is positive, then the equation f(z) = a has a solution”.
(a) What is the converse of this statement?
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(c) What is the negation of this statement?
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5. What is the negation of the statement “Every even number is the sum of two prime numbers”?
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(c) Write {—2,—1,0,1,2,...,101,102} in set builder notation.
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then r =t (mod m).
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8. Prove: If a = b(mod n) and = = y (mod n), then a - z = b — y {mod n).
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7. Prove the transitive law for congruence. That is prove: If r = s(mod m) and s = t (mod m),
then r = ¢ (mod m).
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8. Prove: If a = b(mod n) and z = y (mod n), then a — z = b — y (mod n).
ASsome  wZb (med n)  and X2y (mod n) inen g (61
and n | ()(-\1‘) o So,  thert et i(\l“c,grq ‘3 0 N 7 Suﬁh Phot
. (OL'Q': PY\ and (X’\,\ = Clﬂ . Bg’ ﬂ\gﬂbma
L= pntb
X = qn k-\, ;50
k=X = Pnfb ~(‘\n“{3
= ‘on -rln Ho-\{
TN lp - Flb-y)  ana

(o_-xﬁs(bu\,\; V\(P-c\\ (//20 ;

N, W o ‘ |
) heee ¢ 5 on ‘n}"ﬂéc' bY clorore {/mPe{r\T.{

There | -
o5 by de?xmhoM‘X)E(b-y\ (mod Y

oy N (g . (b -y



4. Prove or give a counterexample: If z = y (mod n), then 2? = y* (mod n).
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9. Prove or give a counterexample: If z =
Proaf
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y (mod n), then 2? = 2 (mod n).
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10. Find all Pythagorean triples of the form m, m+3, m+6. /
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