Mathematical analysis I — Tutorial 4
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Problem 1: Decide whether the following sequences are monotone. If yes, are they increasing, decreasing,
non-increasing or non-decreasing? '
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Problem 2: A sequence (a,) is known to be increasing.

a) Might it have an upper bound? YE S ¢, g. ( = —,4 )

b) Might it have a lower bound? YES - 5

¢) Must it have an upper bound? - NO €.5. (/“)

d) Mu.st is have a lower bound? YES g i's a o boenot

Give a numerical example to illustrate each possibility or impossibility.

Problem 3: If a sequence is not bounded above, must it contain
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Problem 4: Think of examples to show that: . s “Yr boind. 2
a) an increasing sequence need not tend to infinity; (‘ :".1\
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b) a sequence that tends to infinity need not be increasing; ( ' i P b -,1)"‘)
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Problem 5: Justify that the following properties do not imply that a sequence tends to zero (i-e. its limit is
Z€ero).

¢) a sequence with no upper bound need not tend to infinity.

a) A sequence in which each term is strictly less than its predecessor. (& /\\ .= %

b) A sequence in which each term is strictly less than its predecessor while remaining positive. Uo iy ) e /l

c) A sequence in which, for sufficiently large n, each term is less than some small positive number. (C ) " y
d) A sequence with arbitrarily small terms. i - T e
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Use the following sequences for your arguments. ~
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Problem 6: For the sequence a, =1+ ﬁ, find ng such that for evefy n>ng
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Problem 7: Prove that the sequence a,, =
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does not converge to 2.
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