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Due: Tuesday, August 22nd, 2006
Problems to be turned in: 4, 8, 12

.Ifx>—1then (14+2)" >1+nz foralln € N.

Let z € R, {z,}52,be a sequence of real numbers. Show that the following are equivalent:

(a) Ve > 0, there is an N = N, € N such that | z, —z |< e for all n > N.
(b) Let C > 0, Ve > 0, there is an M = M, € N such that | z, — z |< Ce for all n > M.

Let {z,}32 ,be a sequence of real numbers R and suppose that z,, — =.

a) Let m,n € N, show that z,,4,, = £ as m — oo.
() ’ ) -+

(b) Let m,l € N, p: R — R such that p(z) = Y%_, prz*, and ¢ : R = R\{0}, ¢(z) = X1, qrz*,
with pr € Ryq;, € R for k = 1,2,...,n. Show that if r : R — R defined by r(z) = % then
r(z,) = r(z).

(c) Show that {| z, |}, also converges

. Find: (i) lim,, %, (ii) limy, 00 VN2 —n — n and, (iii) lim,, . a,, where b € (0,1) and a, =

nb”,n € N.

Let @ € R,p > 0. Consider {z,}>2,, such that z,, =
or not.

ﬁ for n € N. Decide if {z,}°2,converges

Consider the {y,}22,, such that y; > 1 and y,41 :=2 — yin for n > 2. Show that y,, converges.

Consider {z,}32,, such that z, = (1+ )", for all n € N. Show that z, is a monotonically
increasing sequence and it converges to z € R.

Let a > 0 and choose 51 > y/a. Define spy1 := (s, + 2) forn € N.

(a) Show that s, is monotonically decreasing and lim,,_, s, = /a.

(b) T 2, = 8, — /a then show that zn41 < 52

(c) Justify the statement: “this is a good algorithm for calculating square roots”.

Let {2,}52,be a sequence of real numbers such that L := lim,_, zgil exists. If L < 1, then
2zp, — 0. What happens if L > 17

Suppose {z,}52;and {y,}52;are such that for every € > 0 there is an M such that
| Zp, — yn |< € for all n > M. If x,, — z then does it imply that y, converges.

Let 0 <r < 1 and {z,}52,be a sequence of real numbers such that z, = Y ;_, ¥ for all n € N.
Show that xz,, is a convergent sequence.

Let A be a bounded non-empty subset of R. Let s = sup(A) and ¢ = inf(A). Show that there are
sequences {2, }2, {2,}52,in A such that z, — s and 2z, — i as n — 0.

Give Examples of the following:

(a) a bounded sequence {z,}2 ;that does not converge.
(b) sequences {z,}52 ;and {y,}32 ,that do not converge but their sum converges

(c) sequences {z,}%2  and {y,}22,that do not converge but their product converges.



