Math 234

Functions, Cardinality, and Infinite Sets Day 20
1. Fill in the blank:

Sets A and B have the same cardinality if and only if ‘HAer‘C exish  a @’\ "J"W‘

(:A—>B 'H\a"' 5 \one,'-h-onc and M+D§

2. Which of the following sets have the same cardinality? S—a lﬁiieél"."ﬂ
A={1,2,3} A ard C  have ‘Mw, Sema  card :'M“/
B ={2,4,6,...,400}
C=1{ijk}

M =1{2,4,6,...}

S =1{1,2,3,...,200}
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5 one- kozne a.d onto

3. Which of the sets in #2 are coum@?
In |. ﬁ"‘ U .'\{'.‘\ ‘.-l e—
A“ DC*; )-(?‘-I-eor \io.) 4 \
Came mrJl./mla.‘ly as Z.l’

4. Prove that the set of all square numbers is countable.
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5. Prove that Z is countable.

2= { .., -4 -3-2,-1 0 I
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6. Let QT be the set of all positive rational numbers. Is Q" countable? Why or why not?
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7. Is ZT x Z* countable? Why or why not? YeS |

Olm _7(‘;7'3 (1,33——7(1,0 S\'milar‘ 4 ‘*Lt ‘m-wiws
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8. Let S={xr € R|0<z<1}. Is S countable? Why or why not?

No. Proof by watradi cFion:
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9. Let M ={z € R|0 <z <0.1}. Show that M has the same cardinality as S from the previous

problem.

Define f: S>M "’7 'F(?‘ = ‘,)‘;‘

Since 'P IS oae-to-one  gnd on"‘p/ Hhis  shews
'H\a+ M has ‘H\J— Sam Cdrdin.l.'#/ as S.

10. Suppose A and B are countable sets. Is AU B countable?
\/e.S l Since A 35 covntable, Jen-te the elemests o
A AS 0, 6,,0y, ... . S}M.'lar‘” denote Hhe c/emonl'}
of B os b, be, bs, .

Dofne 1 Z"—>AuB by () = .

o FED), @), £, F9) . = $oy, by, 05, bz, 83 by, - §

Sine 'F 13 Sne-To-dae  and M‘l»o) AUB 1S cnu/\‘l'alolé-

11. Is the set of irrational numbers countable? Why or why not?

Noe. Proof by ceunterexam P e :

LQ'\' ®C demnte #\e ‘rratioaals. SJPP“Q' @C s cauntable.

Cine @R is ceuntable, by the previsus preblem R=QRuQ¢ s camtoble.
Bt ths is & contradiction since [R is uncountadle.

Therebee Q° k.  noF countable.
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