Quick Review :

COY(‘»\MU\\“‘!O o generalization ot “size”
¢« Alows ws ¥0 reason awowt [ compare

indinive oetS
Use inyeckions ’suf:)ed-\ons insYedd ok #
of elements.

Strateqies +o show | A = |R)
Consivvet o \o‘so'cd'ion

o injections

Consivuckr +w
Constwek Two SUrjectioms

9 is countable i it i5 eitwer Linike or
| s\ = 1N\
2 E—-noU%\\ Yo
S is oncountale 1+ ¥ is no¥ countawle .
Conn VY& s\owwn Uu,i\mo d\iaﬂona\i%q’ﬂm:
- Prove it usinra contradichon

(V) You assume i¥s enumerable

(zy Co noyvvey “mgl"hihto Hat (06\}

Aidwy cownt.

present anm injectin 3 =[N
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Some Sets W hose Car(lina\ihes Yow
Sow\d Know:

~ Counyable: 4 ) N ) Z , Q
- Unww"qkilc ' "R ) d:

- Power Seis
I+ S is Tinite
Finwe
- 78 S v infinyte * Coumtable ,
rhen 'P(s) is unhcowntalole .
- B S\'Yins
- The st ¥ ot Hna¥e S‘\*rimas
Dot o countnlle alphabet is
countable
— Replact (-I"‘mii-e' with i:\-f-itnik,
o ‘co\m-’m\o\e o\\?\na\oe’( Wita'a |
Yav\le alp\-\abc‘l", Hren

'.\,hln ﬁcs) 'S

' Un oUW
o Untﬁuv‘\'ﬂ\otc »
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ComYu"rab'l\H'n - Cown e wvire a

progvam fat execuies anA %'\V"‘ tn?

- No! # oF Funchrony 1o UV\LOUV\W\O‘Q,
wwle # o pregqvams is countable

~ Ex: TetdHaly (P, ») ¥ vncomp vtoble .

L> Common Stvat fo show that P
i5 un compuialole iy o uvve P
o solve Tedsyr Halt.

Tdeca: Try ¥ build & function that
1naduees o condvadichion .

)
Turing (®: OP\OoSH-'e A whal v(
doeS .
Tng L. Turing ( Tuving)
€ TesyHal¥(P, P): duces @
yun foreve( caamadigtth

e\se
ho\t .
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:N =N, k6 F: 7¢f[6:R—>N
Aree,um @ -\'ho& Mis s countable .

is not v the envntrahion | 5o

J F is wot covnteble .
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Unioms and Interseckions 2h &\

gy

Decide & the Go\\owiha expvessions ave
evt\ner “A—\wmﬁ': C.ow\-\'u\olc h Gomg Hwe s
Cowntalole N “A\wa%'; Uﬂwuv\'\v\o\c oV

NG ometines Uncowmtable. Provide prost /

examyp\es .

(> AN 3' whgre A s countable and
 is uncountaole .

A\wagy; Countoble; as
AnNg S A
and A is> coumtuble .

)
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e

(o) AUR | wWweve A i countable and B
15 uncovniaulole .

A\Wauﬁs Uncouh-\'n\o\e) as

RS AUB
avd B is vncdunfable ,
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«“) m S(: , wwve A v a countale\e

LEA
set ot indices omfl S‘- 16 uncowmtalbl\e
or al (.

Sometimes. IS S+ R Ve  Hen
# b unwwtlle. Tf S <[4, 00

Vi, Han @ i £mphy and Fhurefore

)

(owtule
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loa v 2

_g—

Cowmting Cartesian Products

(&) The Caviesion Produck o€ fwo sets A,
B
Ax ©:= fla,v)\acA,beB ]
Prove that if A and ® ave coumitable,
Yen AX B is comtalele.
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(v For o\ positive integers " 2 2, prove
et Hhe sedt
A XA, X ---xA“
1 comYable whuen A;' is countable
or all 1€ ¢ SN,

AIXAIX e AT EC*UA“W,%>\(§¢EA£E

Tdea: Induckion on 0.

Base: Al v fg s comable by \mc\r‘:\'3

ToE Assume A ¥ XAk comtable

= [A, ol i Tl "‘AJ" Ao
|

B xAK-\\
\ ]

\
Cownavle |ﬂ3

pavk  (Q)
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() Consider d cowmtable colleckion o€
countaoW sets B‘ . By - . Undev

whoak condiims is B X B, x - a
comtubvle set 7 Provide ?voo-('.

Condv A3 mosk %n'\’rcl'a yMany
g. fgn Con have morc than
L

one element .

Ax§13. A= (0D )eerd

B, =§v,13
B ¢ N,Z3%
55" {"")‘3
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Hello World \ZA ¥ 3

Derevmine ¥ the F§ollowing tasks afe

compvivole . Provide either a pvegvem of

a proot of unco mpv fabiliry .

() A pvedram hat takes n a progvam
P ond an wpu¥ X and determines
whatney  P(x) prinds “Helo World '

Uncomputalole . Consider The
&\\ow'mo ProgYam

det Q(P):
run P while sufpﬂSSihj fvin"r
Strotements
prind “Helle Worid "

wWe can imp\cmu* Test Halt as \otlow:

des Tesy Malk (P, »D
£ Heloworld (@,[F, %)) .

yeturn Trve
redurn False .
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L\v) A P(O%fam at +akes in a P("%VGW\
P and an i«-l-cscr K and dAerer mines

whetrer  Pooprinty “Hells Werld " ‘oefore
e Kiw ling of P b execvired .

Uncemputable. We can implement
(uvl- (d) vSih3 s .

det HelloWorld (P, x)

Lor kK € P:
£ Hello World ¥ (P, x,kD:
vetura rve.

vetvra Falge .
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(D A pPregram Hhatr takKes [n A pro% ram
P and an iﬂ'\-ujcr K, ond determines
whether P oprinty “Hellg Wovld " wwun
e Firs? K lines ave exected .

Compuinble. Just execvte fhe fived
K lines.,
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