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1.
e State the definition of a Cauchy sequence.
e State the definition of the infimum of a non-empty set of real numbers
which is bounded below.
e State the Bolzano-Weierstrass Theorem

2. Determine whether the following series are convergent or divergent.
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3. Are the following sequence {x,} increasing or decreasing ? Find an upper
bound for the sequence, if it exists
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4.
a) Prove by mathematical induction Bernouilli’s inequality which states that
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b) Prove by mathematical induction that 3+ 11+ ---+ (8n —5) = 4n*> —n

5.
a) Find the sup, inf, mazx, min of the following sets
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b) Find the following limit
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6.
a) Using the sandwich theorem, find the following limit:

i cos(y/n)

n—o0 5n + 2

b) Let {a,} be an arbitrary sequence. Which of the following sequences {b, }
has a convergent subsequence? Justify your answer if there is a convergent
subsequence. Otherwise, provide a counter-example.
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7. Using the € — ¢ definition of limits, prove that
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