Exam 1 Real Analysis 1 9/25/24
ach problem is worth 10 points. Show adequate justification for full credit. Don’t panic.

1. State the definition of a sequence {a,} converging.
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2. State the definition of an accumulation point.
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3. a) State the definition of a Cauchy sequence.
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b) State the Cauchy Convergence Criterion.
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4. Give an example of a sequence of positive numbers which is decreasing but not
convergent, or say why it’s not possible.
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5. Prove directly from the definition that lim m _T_ L
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6. Suppose thatlim f(x) = A and lim g(x) = B, where f and g are functions with domain
D. Prove (directly from the definition) that im[f(x) - (x)] = A - B.
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7. State and prove the Bolzano-Weierstrass Theorem for Sets. d §
AM fmﬁl':wrc and bounded Subsetof 1€ Jas af laf ol AAunm (470w point.
Eroo!ri Let S be an infiedt anol bourdest §uUbsct of R. Than
# mud havre Avbwer and  upper Lime!, wpich we will call a, aug b, oy

Ja.
Thin, #i gl [7 ] contams infinttty many pogts o beteit T2

Thow, £itherv [a, FEOPe F [0 67} coxtzing (nhinedly and po.uts of §
AnA gll® prt coill linoke Thiy as [as 4= - Qe_ﬁ’_”’j Thil proces n finwes,

ngr : a, 5”;5'4_—4".56.‘56&;5- ébliél

Thws, +Ae S egprmce] fa«i anol 34pd arc hponotore and ‘b_o_‘f!‘_’u’”(/ e

Sy s canvtige by e W7 e oIl planote AITCI [1aitS af Hand p
o _ i T
Wd\; Df’ én’qh o élz,,a_, i ‘,\)\l‘c‘/\ (et KENnow aots—-fo’[ias n — o9,

thtto< ;| uc musy hare Hat ﬁjﬁ’_

Nay. e gro\fc—rhw B is an accunwiciton pink, (et €7o

Then, fov large tnsvfh values ot 1, VX Lnonthot A-ELan s bn CA'C.
Sinct [av\nénj ContBing t'&/\ﬁ‘/\c*bvmmg FDiV”” et 5 et K60 Tl
Hee inkrval [B-g.ut€) oves oo - The-sfort, fherd ww st be @A

Pt OF § Containadd within 118 gkl SOt 3 ARV e At HRCR.

; dinf- e
“Thus, A /s an accwemulator P g

Eﬂﬁ/






9. Why is the requirement that 2 be an accumulation point of the domain D included
in the definition of the limit of f as x approaches a?
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10. Show that for any x € R*, there exists n € Nsuchthatn—-1<x<n.
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