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Incoming ability with proofs
The purpose of these problems is to help me understand your incoming ability with regards to proofs.
Please spend no more than an hour at these problems. Please submit your answers to my first floor mailbox

by Noon on Monday Aug 24, 2015.

Let f : R — R be a function. We say that f is continuous at xg if

Ve > 0346 > 0suchthat |z — zo| < § = |f(z) — f(zo)| <€

f(m)={1 x>0,

1. Show that

0 z<0.

is not continuous at z = 0.

2. Prove that the following are equivalent:

f is continuous at zg < Ve > 03d > Osuch that [z — zo| < § = |f(z) — f(zo)| L €



X >0 s not conbinvovs

1) S;\ow Ehat ;(X)" {% X <0

at X=0,

Proof' Tt suffices bo show
3 €0 5.b. ¥ 420 Ix-ol<¢§7$§ |$x)-0| <E.
Let E€=%. Fix d>0. X=% s swh bt F0x)= 1,

A-g [X.ol(é' and ,f(X)Iz E ; Wwé Cmc‘u’é ‘X-Ol(d.% l;/”‘Ol(E
2



) Prove Ehok bhe Folosing are  cguivalent

(@) Y€ F& svh bhet  [X-XoI<S = [ F0x)-5x,0] < €
(b) ¥T 3§, sweh bht |X-XeI$ G, = [fr0)-5] § E

Proafi

Ficsh we prove (@)= (b).

Fix £50. leb & = 5.
Obgerve Ehot [X-X,I< :f,s_ = lX-X:J(J;_-‘
By (@), Ix-x1<d 1F0-50x)| < € S E.

Hence,  IX=Xol& gg = |$-Foid| € €,

S¢cond, We prove (b= (a),

~~

Fix e>o. Leb d,.° Jg/’”
Observé that
[X-Xol < &g = 1X-Xl € dg, = [Foo-50%¢ § < €,

where Ehe second jmplicabion  Follows Jrem (b)
B



