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34. Find the first 40 terms of the sequence defined by 43. Show that the sequence defined by ) = 1. apey =3 -

| . . is increasing and @, < 3 for all n Deduce that {a,} i mia‘
dony = {iau if a, fs an even aumber vergent and find its limit
Ja, + 1 if a,is an odd number
46. Show that the sequence defined by
and a; = 11 Do the same if @, = 25 Make a conjecture
about this type of sequence. - awm =3 |
— a,

35. (a) Determine whether the sequence defined as follows is
comvergent or divergent: satisfies 0 < @, = 2 and is decreasing, Deduce that the
sequence is convergent and find its limit

a =1 gy = d — g, forn =1
_ . 47, We know that lim,_ .. (0 8)* = 0 [from (6) with r = 8
(b)) What happens if the first term is g, = 27 Use logarithms to determing how large n has 1 be so thy
3b. (a) If lim.—.- a, = [, what is the value of lim,_ @..,7 (08} = 0000001
{b) A sequence {a, | is defined by 48. (a) Leta, = a.a; = fla), a; = flaz) = f{fla))
=1 g =1/l +a) foon=1 deer = flaa ), where f is a continuous function [f
limy vz @o = £, show that fF(L) = L.
Find the first ten terms of the sequence correct to five {b) Nlustrate part (a) by taking f{x} = cos x,a = 1, and
decimal places Dioes it appear that the sequence is con- estimating the value of L to five decimal places.
vergent ! If so, estimate the value of the limit (o three o X
decithal places 49. Let a and b be positive numbers with a = & Let a, be their
fc) J"'I‘I..SSl'I]'I'IiFIg that the sequence in part (b} has a limit, use grithmetic mean and b their Seomelric mearn:
part (2) to find its exact value Compare with your esti- atb
miate from part (k) a=— by = \Jab
37. (a) Fibonacci posed the following problem: Suppose that ) )
1abbits live forever and that every month each pair pro- Repeat this process so that, in general,
duees a new pair which becomes productive at age
2 months If we start with one newboin pair, how many _m b -
pairs of rabbits will we have in the nth month? Show ot 2 Bue {nt
that the answer is f,, where { f,} is the Fibonacei o ) _
sequence defined in Example 2(c) {a) Use mathematical induction to show that
{b) Let a, _=_f;+,,-"_f., and_shc:rw that a,-, = | +_l,-'r_a..—z g4, sy = Boey = b,
Assuming that {a,} is convergent, find its limit
38 Find the limit of the sequence (b} Deduce that both {a,} and {b,} are convergent :
(c) Show that lim, - g, = lim,—. & Gaoss called the
A |'I / .
lvl W2, VW2, } common value of these limits the arithmetic-geometric
mean of the numbers g and &
39-42 ® Determine whether the sequence is increasing,
decreasing, or not monotonic 1s the sequence bounded? 50. A sequence is defined recursively by
1 In—3 1
= -l S5 4] = o
39—(]’,‘ 2n + 3 0 a, I+ 4 i 1 [+ ] 1 1+ a,
4. a, = cosinm/2) 42 a. =3+ (—11/n Find the first eight terms of the sequence {a.} What do you

notice about the odd terms and the even terms ! By consid-
ering the odd and even terms separately, show that fa.}is
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43. Suppose yvou know that {a,} is a decreasing sequence and convergent and deduce that
all its terms lie between the numbers 5 and 8 Explain why
the sequence has a limit What can you say about the value lim a, = .ﬁ
of the limit? Lk
44, A sequence Ja,}is given by a, = 2, a0 = 2 + a, This gives the continued fraction expansion
{a} By induction or otherwise, show that {a.} is increasing
and bounded above by 3. Apply the Monotonic VI=1+4 1
Sequence Theorem to show that lim, . a, exists. "+ 1
{b) Find lim,— = a, 2+ ..




