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1. Let P be the setof all peoplewho have ever lived. Pleasefill in Table1 with yes/noanswersidentifying the
propertiesof variousrelationsonP � P. Here‘brother’ meansfull brother, i.e.,samemotherandfather;‘sibling’
meansfull sibling, i.e.,samemotherandfather.

xRy Reflexive? Symmetric? Transitive? EquivalenceRelation?

x is y’s brother
x is y’s sibling
x is y’s oldersibling
x andy havesamelastname

Table1: Propertiesof varioushumanrelations

2. Show thatthefollowing setsarecountable:

(a) Thesetof naturalnumberswhich eitheronemoreor threemorethana multipleof 7.

(b) Thesetof all pairsof integers
�
z1 � z2 ����� � � .

3. (a) Show thata � 1 	�
 2 andb � 1 �

 2 areirrational.

(b) Show thata 	 b andab arerational.

(c) Show thata � b anda � b areirrational.

4. Show how thepreviousproblemallowsyou to concludethatthesumandproductof two irrationalnumbersare
sometimesrational,sometimesirrational.

5. Show that thefunction f : ����� definedby f
�
x � � 1 � 1

x
is an injection. Why is it not a surjection?Find a

left inversefor f .

6. Show thatif X is afinite setandg : X � X is asurjectionthenit mustalsobeaninjection.

7. Show that
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8. Provethat
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� 1 for all n ��� . (Hint: it is sometimeseasierto provemorethanwhat

is requested;this is theinventor’s paradox.)

9. Why canthediagonalmethodnot beusedto show that � is uncountable?

10. Let S bethesetof functionswhich map � to � .

(a) Usethediagonalmethodto show thatS is uncountable.

(b) It seemsreasonablethatthesetof computerprogramsis countable;afterall, computerprogramsarestored
in files, andthe setof files is countablebecauseeachfile canbe associatedwith a (possiblyvery large)
numberencodingthefile in binary. Show thatthis meansthattherearefunctions f : � � � which cannot
becomputedby any computerprogram.


