2004/2005 Semester I MAZ2108 Advanced Calculus II Tutorial 2

. Denote the set of rational numbers by Q. Consider the set
S={zeQ|0<z<1}.

Find sup S and inf S. Justify your answers.
. Let A and B be two non-empty bounded set of real numbers such that A C B. Show that
inf A > inf B.
. Let A and B be two non-empty bounded set of real numbers

i) Show that sup AU B = max{sup A4, sup B}.
ii) Is it true that sup A N B = min{sup A, sup B}? Justify your answer.
. Consider the sequence {a,} defined recursively by

a1 =2, anp=+/64+an_1, n=2,3,4,---.

i) Show that 2 < a,, < 3 for all n.
ii) Show that {a,} is monotone increasing.
iii) Using parts i) and ii), show that {a,} converges, and find its limit.
. Consider the sequence {z,} defined recursively by

r1 = T T+l = 2scn—a:i, n=123,---.
Show that {x,} converges, and find its limit. (Hint: Show that 0 < z,, < 1 for all n and
{,} is monotone increasing.)
. Find the lim and lim of the following sequences.

n—oo n—oo

(a). {4+cos"7”}.
(b). {1 + (n_l)n }



