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Q1]. . .[20 points] Define what it means for a function f : A — B to be surjective.
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Recall that (0, 1) denotes the interval {z € R|0 < z < 1}, and that Z* denotes the set of positive
integers. Give a detailed proof that no function

f:Z* - (0,1)

can be surjective. (This is the usual Cantor diagonalization argument that (0, 1) is uncountable).
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Q2]. .. [20 points] Prove that there is a bijection between the set Z and the set Z+.
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Prove that there is a bijection between the set Z*+ x Z* and the set Z*.
v\
G 3 S sy
LA (2 \ 3
‘ e ‘ - tadtc afes o \o'Cée,c,\‘m\h
(?. \\ Cz(),\ .
Z2tx2t 5 %
3 \)
4 ( Buk v hleer o \6\1\'% cae b prove dbb

( one Q I'LS\'S F(W"\ ’J\I\XS ?U SP"-GM .

prq = 4 J

See® Lk An = [(ea) e 2T
A\ = ‘{(‘.\\y ) A‘L = {Orl),(?'/l)}/ Ag :S_((,?))@Il)/@l‘)}

-—

Nola (A, = N & An  are A:\f),;ﬁ se¥s |
& U A = %+ ¥ Z+
f\ =\

Note (Bal =



Sm& {An\ - 0N = [%n\ = 3 \Ot\)umj

& —
Ar =25 0 Ba R
=) :\'oﬁ X A“—-—B %,\ S O\\G\‘Je,c}\fm .
}\)Du) AQ‘\TM F’_ N Zd- x'k& "‘H ’E‘&' ‘DD
A
F l A\t\ — 3«\ ° ?I\
o F s o oyedhen .
F surjete Gesemn o e EF | Finyedwe Fa) = F(b)
5 e By Boswwe a D F@) = fo) B ta some B,
D M g @ Reosome | D 0 sl deen Ag
o efAn ¢ 2927t & Fal- Fb)
- - - Swiea 3;‘0“/\ “wha s (“J‘C&\" 7) 3""0@’\ CQ\"’ ‘j"—‘o F‘* (.b)
A R e & F nTl See g,y

——

Metod @ £ .
g R S S A N A G O ‘“&j
! € C

N\ =

an ') ecion )

2% 2F FAN A MmN
2 (M ) = 273 lJ«L»MZn\—)%.

g fn) = glah) D 273" = 2 3Y

7

=) AL SLAdg\UD)M £ ™M % a Heon M < (\;:m\'f
058 2

= b sdeq by 2T B M)
= v 2 }9,(‘
3"\ 1&—"‘\ Sb

T ™
o3k ere~ D CMM"L‘J



Q3]. .. [24 points] Define what it means for the set A to be countable.
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Define what it means for the set A to be uncountable.
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Say whether each of the following sets is countable or not.

1. The set Z of all integers. C (sec 82 \ >

2. The set R of all real numbers. W Csee Q 1 3

3. | The set Q of all rational numbers. C_ ( see QY >

4. The set of all irrational numbers. A ( Sinte ({""“h‘;"lx v =R >

5. The set of all functions from {1} to R. <—>
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6. The set of all functions from R to {1}. ﬁ—) § 1'}) =) fnds D Conntbole 3 C
\Q. »

7. The set of all functions from {1,2,3} to Z. »__y 2T S Covrbu\\e ) C .
iy .

8. The set of all functions from Z to {1, 2, 3}. (A de Avu”j vl W )

. . 2 o
9. The set of all lines in the plane R2. (:a—»-f R % TP\ = \/\‘

10. The power set P(Z) of Z. M
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Q4]. .. [36 points] True or False. thougl 26,
M
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1. The composition of reflections in two intersecting lines is a rotation. T )’/z
2. The set of symmetries of a regular pentagon (5 sides) has 10 elements.
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3. The set of symmetries of a regular polygon with 1,000 sides is countable. T \ 2,080
(]
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4. The set of symmetries of a circle is countable.
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5. Perm({1,2,...,n}) has n" elements. & \on 0 eermenks

6. Perm(Z*) is countable. E ( see oo () )
7. (123)(245)(132) = (345). T (yust ook ! )

8. If m is reflection in some line, and R is a 90° counterclockwise rotation about a point O,
then mRm is a 90° counterclockwise rotation about the point m(0). [  Tiis o

Clockurie  orlon  alonk m(0)
9. (12)(23)(34)(45)(56)(67)(78) = (12345678) —- ( Trst Aot !)

10. (12)(23)(34)(45)(34)(23)(12) = (15). —— ( JM‘L de TH! )

11. The composition of reflections in the three sides of a triangle (taken in any order) is a

_rotation. F (ad\é\ ﬂ% Peflohions v Bmis  con  nover Yddow  rahhin \.>

12. The composition of reflections in the four sides of a rectangle (taken in any order) is a
translation.
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