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Answer all the questions.

1.Leta, b,c,d € Rsuchthat < b < ¢ < d . Prove that a+§+c < a+bic+d . (10 marks)

2. Let {x,,) be the sequence given by x, = % . Prove that (x,,) is an increasing sequence.
Also prove that (x,,) is a bounded sequence. (15 marks)

3. Use the e~definition of limit to prove that lim,,_,e 27:% =1 ' (15 marks)

4. Find two séquences (a,,), (b,,) such that {a, |n € N} is infinite, {a,|n € N} = {b,jn € N},
and a,, # b, foralln € N. . {15 marks)

3m+1
Zm+1

5. Can you find m € N such that | - -21; | < —E ? Justify your answer. (15 marks)

© 6. Use the definition of a Cauchy sequence to prove that the sequence (3 + (--1)™) is nota
Cauchy sequence. (15 marks)

7. (a) Write down a sequence {a,) of real numbers which diverges to+oo,
(b) Write down a sequence {b,) of real numbers which diverges to —oo
(c) Wiite down a sequence {c,) of real numbers such that which has three sub sequences the
first diverges to+oo, the second diverges to —oo and the third diverges to 5.
(15 marks)




