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Math 554, Test 1 Name

1. (30 points) State the following ' ‘
(a) The subset S of R has ak upper bound.
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(b) That a is the lefist upper bound (also called suppremum) of the set S
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(d) The set U is an open subset ¢ a the fetric space (E.d). L
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(e) The Cauchy Schwartz ineqz% , )%
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(f) The binomial theorem. /



2. (15 points) Show that for any real numbers a, b that
o +4ab+5b* >0

with equality if and only if a = b= 0.
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3. (15 points) Let f: X — Y be a function from the set X to the set Y, and let A, B C Y be
subsets of Y.
(2) Define the set f~1[A].

Fa) = § e X s h0eAs -

FAN B = fATA fB).
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4. (15 ‘points) (a) State the least least upper bound azxiom.
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(b) Recall that Archimedes’ principle is that for any real number z there is a positive integer n
such that n > z. Prove Archimedes’s principle from the least upper bound axiom.
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5. (15 points) Let S C R be a nonempty of real numbers that is bounded above. Let 2.5 = {2s:
s € S}. Prove that

sup(2S) = 2sup(9).




6. (10 points) If 0 < z < 1 show P <2? <z

s

S A4vw
Y e . 3 Y
LT oM X X

ey ;g VA >{ 70 TTT——

Now Consdec X4 |

ond loecosnse

Sihes bry X avd oo v frad

e XX
4

£

NrO e

i~

e

O UJ\/{ ¢ foc]v; Zﬂ L ',f) N



