
SUMMER WORKSHOP IN MATHEMATICS
(SWIM@KSOM - 2025)

Analysis
(Problem Sheet 2)

1. Does there exist α, β ∈ R\Q such that αβ ∈ Q

2. Prove that convergent sequences of real numbers is bounded.

3. Suppose that an → 0 and |xn − x| ≤ an, then show that xn → x.

4. Evaluate the following limits and prove the convergence:
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5. Squeeze Theorem: Suppose {xn}, {yn}, {zn} be sequences of real numbers such that xn ≤ yn ≤ zn
for all n ∈ N and limn→∞ xn = limn→∞ zn = a. Prove that limn→∞ yn = a.

6. Evaluate the following limits:

(a) sinn
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7. Consider the sequence {xn} defined as x1 = 0, x2 = 1 and

xn+2 =
xn+1 + xn

2
.

Evaluate limn→∞ xn.


