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By printing my name I pledge to uphold the honor code.

I. True/False, circle T or F as appropriate. Then explain your answer by citing specific
theorems/definitions/computations/etc. as time permits.
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There are no substantially new metric spaces in Math 411.
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All sets that are Lebesgue measurable but not Borel measurable have i 3
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If A € £ where E is the Lebesgue o-algebras, then the Lebesgue mea-
sure of A is equal to the Lebesgue outer measure of A.
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If the uniform limit exists, it is always also a pointwise limit.
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If f, — f where f,, f € Cy(K) with K compact, then the convergence
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All finite sets of continuous functions are equicontinuous.
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The Cantor function is constant almost everywhere. V=
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There exists an example of continuous functions converging (point-
wise) to the Dirchlet function (1 for rationals, 0 for irrationals).
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The 1ntegram the umform limit of functions is the pointwise limit of
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The Weierstrass theorem implies that the set of polynomials with co-
efficients in Q is dense in Cg(R)
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II. Definitions/Fill in the blank Please define/state the following. @VQ_QN;D qﬁh, q‘\gd

1. Please define the Lebesgue outer measure. Is it a rgxeasure? Why /why not?
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2. What was our concluding theorem for Riemann-Stiltches 11r1’tecrrat10n‘7 Why did it %(\3%\ é-_Z)\(
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3. We proved that a tunction with only finitely many discontinuities on |a, b is in R|a, b|.
What is the general, measure theoretic version of this result? What is the central idea
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4. What is the difference between' a pointwise bounded set of functions and uniformly
bounded one? Please provide an example. Why did we define these in the first place?
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5. Please state the real version of the Stone-Weierstrass theorem (be sure to define all
What is one consequence of the Stone-Weierstrass theorem involvi
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of your terms).
Qlel? A 2 Colic) S98-Mbus
\S DeNSE N @naw‘\ & u{,co«\m\-
sephees. Sowsy (& d!#“@e .3 Re
QI iRy NON-TRO ContTART © I RF

ITI1. Short answer Please answer the following using a sentence or two.

What does it mean for a set to have Lebesgue outer measure zero? Prove that any

1.
countable set has Lebesgue measure zero. K . s 2
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2. Outline the proof of FTC part_1. FX Z‘“M o E&L*%‘\'q‘*%m = £,4% .
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3. Prove the uniform limit of bounded functions is bounded.
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4. Why was finding a subsequence converging on a countable subset so helpful? What
was the missing ingredient to finding a full convergent subsequence and why?
ENERH COMPAOT Sot WAL N CRNRARLET DONSS- SURSOT, 5@5\\) -
¢ TICE0D FECk canoiar 53 smaen SN Tl pe
&, ove SBT=|A

cHoRe &= T © R
oK OF’K . M&g\m \N & Do oLsiNY S ]
m -\ fea =8 o WRESFQ. | Sen (

Os o0 OS5 CoONXVNN
5. Describe the ‘basis’ of functions used in the proof of the Weierstrass theorem. How
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