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1Q) Sw‘)‘?ase a,a a, € [o,17. Prove that

o’ 40777

for some o<i¥g <n, (ai-aa‘[si?.

({ilfl_‘ Use i eonkole, nInCu \e,, Otnc\ - h:“ — )
pigeenhele princip v

@) et «eR. Prove that
¥neZ', ImcZ, T keZ,
o <Mm<n A [mx_klgiT.

(Hint . Let Q.= 1o —|tx] and use <Po\rl- @) )
QI” et e R\ @ Prore that 'FOY‘ l\n‘?o‘m’l?elt;‘ h‘wxr\%

Pairs of inﬁaers (m,k) we hae
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SWWOSQ there are Ohlg 'P'o‘nﬂ;bla mmma such t‘Do\(rs'.
U k), -y (g k) - Since. o @, Min %[m‘-o{—k"“ISiSSE#—o-
So 190»" Some neZ+, 1 < Min ‘{[m\-o(_k{‘ \ (sissg.

n
Nocw use?o\r‘[«’CI[), ond notice %TS?%T ¥ o<m<n )

2.(1) Prove that L’X_\+L~9C_|=T° ¢ xezz,

=] + x¢gZ.
(@ Proe that L2 = [ %)+ [x+dy] -

(Hint . Cosed . | 2x) is even =
dkeZ, 2k <2x< 2k+l =%

kSQC< k+1/2 N k-l-i/ls ‘)(1-1/?_< k+d .




Casc @ - | 2%] 5 odd =
3IkeZ , 2k+1 =<2% < 2k+2 =
k+i <x <k+i A kti S‘X*—% <k+%-)

3.4) Roe that iF £ A—> A, ond g:B—+B, 0o bijections,
then ki AxB —2A,xB,, h(a,by = (b, 3ch)
is o bijection.
@) Foe that, F A ., A, o enumenble sefs, then
A x—x A, is enumerable .
(Hint . Use induchion on n, and dhe fact that

me?roveo\ in class Z+X 7" s enumemue,-}

4. In this exercise You are albaed to use the Fack that
any cFoa‘rl—ive l‘nJCPﬂer‘ has o um‘a‘ue Binara re‘)r'esevrfoch‘on e
+ 20
Vne Z—, 3! ml,.-., mhe Z , o _<_ m‘< m2_< <I'Y\k
and N= ?_mk+ 2'"\;-1_*- -t 2"‘\‘ .
(@) Frove that  3X S Z° | X is fte] is enurenble.
Hit . Let {xg22° | X s finitel —> Z,
?—(?_m‘; ) mkg) = Zml-t--“-l-ka ) )
@) Prove that there is no Sura‘ech‘on
2.° X
4:IXSZ | X sty — P(Z ),
cohere TCZ>—°3 is the Poer sel of 'ZZO.
(Hiat . Castor.)



5. Defermine i# the %uDooin% functions are infective or sura‘och'\/e,.
Justiby your ansioers.
@) 2 zxz—>Z, ¥Hoby= 3a-2b-
@) Lt ACX, ond £: POO—PXX), UB)= AAR.
CHint . what is LoL(BY 2)
@) Let Y be o non-empby subset of X, ond
A POO—=PLY), AB®) = YnB.

6. Su‘)?ose F x—»X is o function ond HF—F

Prove that , VxeX, xeIm@®) & Foo=x-



