Exercises for Module 3: Set Theory IT and Metric Spaces I

1. Show that for sets A,BC X and f: X =Y, f(ANB) C f(A) N f(B).
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2. Let f: X - Y and B CY. Prove that f(f~'(B)) C B, with equality iff f is surjective.
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3. Prove that f(U;erAi) = Uierf(A;), where f: X =Y, A, C XViel.
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4. Show that N and Z have the same cardinality.
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5. Show that |(0,1)] = |(1, 00)|.
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6. Show that the infinity norm ||z||e, € R™, is a norm
k\\il\m‘: mox Ly |
e\ n
We show Ywat l,\ l\‘,.b sofRgfies Ao 3 condilions.
() PasiRve dabvinie
Q\eudoa Wlle= 0 Vee®® sn lx\>0 ¥xielR.
Alse e 0=\ = q\w Vel Hren bei\=0 Miey, .

] . ;V\ )
2 ¥=T-= =, .-.,0) .
(0 Homogewver
[eX xtaL(\l“‘ca‘ A
Then \\otx\.\ ol vyl et \ = hods. | Lo e\
=\ v L \
= la\ \\x\\oo
Lt‘u'\ O\ Lneaual
L;;\_ X, QT?QY\ *9 S}xﬂu O- \Wl \I\O\A% oo o . value

Thon R elle < g 1 o € max el ) = mow el < e\

e 2 e, - -N V=, la \
= \\*\\m ~ l\n\\w



7. Let (X,d) be any metric space, and define d : X x X — R by
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d(z,y) = T+d.y) r,y € X.

Show that d is a metric on X.
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8. Let X be a set and define d: X x X — R by d(z,z) = 0 and d(z,y) =1 for z # y € X. Prove that d is a

metric on X. What do open balls look like for different radii » > 07
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