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| All variables are real numbers. n denotes natural numbers.

1. (15%) Let f : [a,b] — R be Riemann integrable. ~Show that f? is also Rie-

mann integrable.
oo
2. (15%) Does / e % sin(z®)dr exist? Show your reason.
1

3. (15%) (a) What is the definition of a Cauchy sequence?
(b) Show that every Cauchy sequence in R converges.

"= A

4. (i) (10%) Let lim a, = A. Show that lim a +ag+--+a

n—00 L n—)oo n
1 1+i+.41

< 2 " and lim —— = 0.
vn! n n—00 /n!

5. (15%) Let X be a metric space. Show that every compact set in X is closed
and bounded.

(i) (10%) Show that

6. (10%) Suppose that in and Zyi are convergent series. Show that anyn also

n=1 n=1 n=1
converges.

7. (10%) Let f(z,y) = (z* +y,z —y). Is f invertible around (2,0)? State your

reasorm.
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