39, World oil consumption was 75 747 million barrels per
day in 2002 and is increasing by about 0 3% per vear *
Leto, be daily world oil consumption x years aflter 2002

(a) Find a foomuda for o,

(b} Find and interprel ¢ — -1

(€} What does the sum E::Ll oy represent? (Yoo do not
nead to compute this sum )

#) (a) Let sn be the number of ancestors a person has
generations ago What is sy 7 527 Find a formula for
"51;

For which n Is &, greater than § billion, the cur-
rent world population ! What does this tell you abour

WOUT Ancesions !

1]

41 For 00 < n = 10. find a formuda for g,,, the payment in
vear noon a loan of §100.000 Interest is 5% per year,
compounded annually, and payments are made at the end
of each year tor ten years Each payment is $10,000 plus
the interest on the amount of money outstanding

42, Baby fonmula can contain bacteria which double in num-
ber every half how at room temperanme and every 10
howrs in the refrigerator ¥ Suppose there are By bacteria
initially

{a) Write a toomula for

(1) Ay, the nomber of bacleria n bowrs later it the
babry formula is kept al room temperaiure

(ii} . the number of bacteria i hows later if the
baby formula is kept in the refrigerato

{i) ¥y, the 1atio of the number of bactetia at room
temperature o the number of bacieria in the re-
frigesatm

by How many hours docs it take belore there are a mil-

lion times as many bacteria in baby lormula kept at

1oom lemperate as in baby formula kept in the ie-

frigeratos?

43. You are deciding whether to buy a new or o two-year-old
cal (of the same make) based on which will have cost
your less when you resell it at the end of thiee vears Your
cosl consists of two paris: the loss in value of the ca and
the repairs A new car costs $20,000 and loses 12% of
its value each year Repairs are 3400 the first vear and
increase by 18% each subsequent year

fa) For a new car, find the first three teims of the se-
quence dy giving the depreciation {loss of value) in
dollars in vear n Give a formula fn d,

(b} Find the first thiee terms of the sequence v, the re-
pair cost in dollars for @ new car in year n Give a
formula for 15,

{¢} Find the tote! cost of owning & new car for three
yeats

{d) Find the total cost of owning the two-year-old car for
three years Which should vou buy?

81 BEQUENCES 443

lim g, =
F—t

definition for lim f{z} = L in Section 1 8 Instead of 4,

44. Write a defirmtion o L similar 1o the ¢, 4

you will ne:ed.:"'v_':u:l valug of n

45 The sequence s, is incressing. the sequence f, con-
verges, and . = &y for all i Show that s, converges

In Exercises 46-31, find a recursive definition for the se-
quence

46. 1.3.5.7.9. 47. 2,4.6,8.10,

48. 3.5,8,17,33, 49 15,14, 30,55,

S0 1,3,6,10,15, 51. 1,2,

13
g

| )
o en
| oo

In Problems 52-54, show that the sequencs s, satisfies the
recurence relation

52 4, —8n =12
Sy = 8p—1+adforn = land s =1

53 sy =nin+1)/2
G = Gp1+nforn > land 5y =1

5. s, =20 —n
b =S A = Jfowrn = land s; =1

55. (a) Cansare stacked in a uiangle on a shell The bottom
row contains & cans, the 1ow above contains one can
fewer, and so on. How many rows are there? Find
. the number of cans in the ™ 1ow from the top,
1<n<k

(b) Let T, be the wial nember of cans in the top nrows
Find a recurrence relation for T, in terms of Ty

(¢) Show that Ty = jn(n + 1) satisfies the recurrence
relation

56. The Fibonacei sequence first siudied by the (hirteenth
centwry Italian mathematician Leonardo i Pisa, also
known as Fibonacei, is defined recursively by

Fo=F,_ 4+ Fafmn=2and 7 =1 F; = 1

The Fibonacel sequence occurs in many branches of

mathematics and can be found in patterns of plant growth
(phyllotaxis)

() Find the first 12 terms

(b) Show that the sequence of successive ratins
Fopr/Fy appears to converge to a number v satis-
fying the equation 7% = v + 1 (The number r was
known as the golden ratio o the ancient Greeks )

{c} Letv satisfy v* = ¢ + 1 Show that the sequence
s, = Ar™, where A is constant, satisfies the Fi-
bonacel equation 5, = s, 1 + §,_g forn = 2
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