SAMPLE MATH 55 MIDTERM 1, SPRING 2018
(1) Mark each of the following questions true (T) or false (F'). Provide a sentence or
two justifying each answer.
(a) If x =y (mod m) then ax = ay (mod m). T
%=y k) = wml G) D wml alp) D wlaxey 5
ax ':0\; (W& VD

(b) If ax = ay (mod m) then x = y (mod m). F

3.9= 39 (weld) bt 2FY (e )
a-x &Y x #}

(c) The function f : Z — Z defined by f(x) = [ 3] is surjective. —l—
For eah ntopr  Z o dh Crdewain,
£az) =

(d) The set of integers and the set of even integers have the same cardinality. T

L;Uu)“m £:7 — Evan whopo i3S
_(: (x') = 2?(

(e) The positive real numbers are countable. F

We.  showed Al oo (niowval C_O\\—) iy %mwwv*\’&,

(f) Let R be the domain, and let P(z,y) be the statement y? = z. Determine the
truth value of the following statement:

Va3dy P(x,y).

Cweese X =-|. Them ﬁje'ﬂ{ 5.4 272=-—|



2 SAMPLE MATH 55 MIDTERM 1, SPRING 2018

(2) Prove that if m is a positive integer of the form 4k +3 for some non-negative integer
k, then m is not the sum of the squares of two integers.

(Wé Aid s W Lockars 6 )

_':sfj Show 4ok 1 n 38 am ‘mk?m,
*=0 or | %V\Mﬁ l{),

P o s el 0dd woeven .

| o-&a n= Q-Qc-k\ {y\ bed.

So = (2Ue) = UR+4l+l =( wd Y.
L€ f_vw) n = ?\I)L ,fg/\ p €7,

So R= @ = 4> =0 wma Y. @

o £ s pet, ¢/Lk7/\ o{{‘&m .(fM'M
LHk_+3 ,€6’\ J‘ova V\ov\w
s ot e sum Sc(WWo «96 +wo mfe%w
PLr Rssumae f’"
T M= A+l G, (o f‘: 7
Thom b Vewd AR, ankh =0 or | pgt Y
) M .
SD M——Ja-\—q\k = or | o o .
Rt Yl +3 =3 wmyd K. /
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(3) Prove that AUB = AN B. .
Nash do sk AUB < AOB o
hap < Avs

@Sw«o"" X€AUB.
Thm x & AUB.
So xd A ok x¢D.
Soe X€EA o) XEB

L) XGF“E-
Y Aup € B0B.

@ S\Af“‘sb xeTOE'
Thm  xex ot KED .
gb X¢ A— M X¢B .

- X4 pAUR.

Se X € AUB.

o B 0B < AUB .
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(4) Computation.
e Write the number 466 in base 9.

He=9-51+7
51 =9-5 + 6
S= 90 +5

Ay = (e,

Crade: 5.9 +6-3¢F = (v

e What is the sum of the first n entries of the sequence 1,3,9,27,81,...7

] [
QG+ q."+ ox1+ m'-3+...+ar = & —\3

r—\

\JLY‘-L 0\,=|)T‘=3-
51+\\

2
S Sum of ,{‘\rﬁ N enhriga  is

So 143478 o 3=

3,\
2

e Calculate (47'%0 + 25%) mod 23.
H7 we 3 =1 .
VY Mk 3 =2 -

Soogr 17+ w23 =
1L ot 23 = | F s 3.

e What is the contrapositive of the statement “If my cell phone rings, I disturb
the lecture.”

|-(: I &Mﬂ distwb +ona (;..u(-m.) M
o «{\"“V"* Aoesid rivg .
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(5) Prove that if p is prime, the only solutions of 22 = 1 (mod p) are integers x such
that z =1 (mod p) or x = —1 (mod p).

We Jenos fuom Lectae T thod

(u:m_ ,GMM Fradon a4 albe amd J‘J\ @) =t “|°)>
whdn we vl waiey Bedet

=1 (ma @ =
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6,\ (x-V) or @\ (xx 1.

obo XE\ (‘M"a‘ @ l X;—_\ (vwnL P.) I
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(6) Show that if @ and b are positive integers, then ab = ged(a, b) - lem(a, b).

b | .
mr‘\-k_ &R = QJ| . ’F""! ‘HM. q)ruw._ ,{o\d“"l gahon
" \! t

L:q’)ﬂ‘... «M
R Jeoo e, Lo A € Zzo.

min (k, 20) i, (K, L)
“Thon eneed 3ul (a b = 0

0o o W

max (&\ )Qh max UO-«,QM)

fom (a8 = o o
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