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Theorem: A countoble hondf coumtable  cefe s countuble.

P&‘F: Lo_"’ {AHAJ_\...} be o H'J- cpuv\“hHL gds) e AE s aamJ‘a“z b ech i=1,3, ...
Our Tal i 4o show That the  union ‘Ua.A‘ s combable. Lef

An= {“nu"-nx a‘h]\'”}

L
;L,J.Ai = {am %y Gan Ap) By a3, For xe UA;, x € Ay for some n,s0 x= a, Frame kel

TT\!ISI ‘HL uhign.  is Umlfl'ﬂ,“{<

Theorem: Lot A b coontable. Then A" = A x Ax..xA is coontable.

n times

Mf When LEIN A=A is countuble.
sllﬂ)osﬂ- 'H‘oj- Ak is ceun“'ﬂue. No‘l‘f. ‘H\od' AMl :av\i\\‘l' dF
("\ ‘3\ = ((oy 00,0,y o), lmj
where % & Akawl ye A

For & j:;xo.o' Xe € Ak\ {[x,‘tﬂ\ 135 A} is countable (L‘.S«Jﬁ've_ uhq\. A}
Nfl_&v ﬂ\a.‘{' AM = xgkk HLL)A {“‘ 'j\] = {-l’ﬁﬂ\\ xeA“, 36 A}. So
Ak+l S o Cawfhue, unjon of wn‘l’n\.j;ll. mﬁ‘ u\o{ henlt s wun‘lhue Ly '“ne,

Fvev.’ous Yheorem.
Cora“anji Q is cnun‘l'a(uc.
Podt: Q= {lab)]acZ LeZ, Lz} <& ZxZ.
So Qi ot mst covrtable. Bt N< @, so
Q is h0+ 'F'm'.{‘&, hmcc ﬂ' MI'ST L‘- muv&'u]:le
An o_J_geLra:r_ wmber 1 an elmert %, € R such that
Qo t aX, + By + .t a ¥t |=0
for some a,, an & Z (ritell zevo).

Theorem:  The. St:,' & a“ alﬂzl:mir_ mlmbus s mn‘l‘«lde.
= "low muuj )')a'ﬁnmk[r or—az gfven. olﬁr&’ (d" m{"n. rao":)



Nofahon: Let {0,3% = 0,13 x {6,13x... = (ke hebof 0 wd 18] = {4 N> {o,}}.

TLJ"LM: {0, l}m is mcoun‘*‘a“&

Bt SuH:osa {0} 5 counhable. {037 = {Xu\xx\ X33--- 8, where
RIS TR TN S
Ko = Yo Yoy Xay - o

X3 = Xy Xgy Xy

whoe x;= {o13.

DeFire NER A AN L+ AR S TE R % and y n j«m.-J, Yo # Xy = {0,10\ {xu}.
Then yé {0,11%, y#x For all <o Ny snce o kas one demedt of Y differs from ewry ¥,
ﬂvs, gis 2t in {X.,x,, ], so we have o  contradiction and {.Oll]‘ is ot countable.

Remark: The same. n.raumf' afpl.‘:s fo  decimal nrmm‘l'a‘l‘mzs F R

Other big o

The pouer set & the st A s fle sdFall sbsds & A, dendted P(A) o 2%

Theorem: T A i ke, 1P(A)] = 2

Theorem® For ang sty A <2 2% A st biechie wth P(A). (Tn fic, there s ro swreckn)

Praf': Sufpau $ A PA) is o :uvje:"‘.m. Construct B €A, ie. B € P(A) such thot
B# 5’[&\ {‘DV any aéA.

Let B= {aehl aﬁ‘f(n\] TF Bis m fhe i’mﬂgo{: £, then 3 xeh
sich ot f(x) = B.

I xeB, x g £(x) > x¢B, which is o eombradliction.
T x ¢ B) X € B) N’lr‘olm is n/_ro o cﬂi‘mJ-b‘/)am

Thes, ; xeA sch b (N =B, 0 15 rd sojectie.



