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(Answer any Six)

1. Let a,b € R such that ab > 0. Then show that either
(i) a>0and b> 0 or
(ii) @ < 0 and b < 0.

2. Let S be a non-empty subset of R that is bounded above, and let a be
any number in R. Define the set

a+S={a+s:s€eS}

then prove that
sup(a+S)=a+supS

3. If ¢ > 0 then prove that lim(cx) = 1.

4. Let (z,) be the sequence of real numbers defined by
z21=1, zpy1 =vV22, YneN

Show that (z,) is convergent and hence lim(z,) = 2.
5. State and prove the Bolzano-Weierstrass Theorem on sequences.

6. Prove that a sequence of real numbers is convergent if and only if it is a
Cauchy sequence.

7. Show that the p-series

converges when p > 1.
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