Math 325. Exam #2

(1) Definitions/Theorem statements
(a) State the definition of the limit of f(x) as x approaches a.
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(b) State the Extreme Value Theorem. 2 b
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(c) State the Bolzano-Weierstrass Theorem.
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(2) Determine if each of the following statements is TRUE or FALSE, and justify your choice
with a short argument or a counterexample.

(a) There is some t € [—1,1] such that t* + 5t = —

T
S JR= bk B« fa&vw%
wd 1) —4<-1< 6 f(z)

K%/é,‘e j//y\%_///u@ol,?\“/e l/a,g@ce %OW
ONSHES Sucl. o valee g1t

(b) Every sequence has a convergent subsequence.
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(c) If f and g are functions such that lim f(z) and lim g(x) both exist, then lim /()
x—5 x—5 —5 g(:L’)

exists.
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(d) If {a, }22, is a Cauchy sequence, and klim asr = 9, then klim asp—1 = 9.
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(e) If lim,_,o f(x) = 3, then the sequence {a,, }>° ; converges to 0, where a,, =
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(3) Proofs.

(a) Prove that the function
20 —1 ifz>1
€Tr) =
/(@) {x ifr<1
s continuous at the point x = 1.
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(b) Assume f is f ction whose domain is all of R, let a be any real number, and assume
thtlm_>f = L for some real number L. Prove that' if f(z) < a for all z, then
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'Hint: I recommend a proof by contradiction.



Bonus: TRUE or FALSE: There is a sequence {a,, }>° ; such that
{z € R | there is a subsequence of {a, } -, that converges to z} = [0, 7].
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