Exercises 1-6. Find the least upper bound (if it exists) and the

greatest ]ﬁWPT bound (11011' Pym‘rq\
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1. {x: |x — 2| <3} 2-Ix 157 = B,
X i —=%—-2<0) 4. {x : cosx < 1}.
8, 13 e < Z¥, 6. {x :Inx < e}.

Exercises 7-12. Determine the boundedness and monotonicity
of the sequence with a,, as indicated.
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Exercises 13-26. State whether the sequence converges and if
it does, find the limit.
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27. Show that, ifa, — L, thena,,; — L.

28. Suppose that the sequence a,, converges to L. Define the
sequence m, by
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Prove that m,, — L.

29. Choose any real number a and form the sequence
cosa, cos(cos a), cos(cos(cosa)), - - .

Convince yourself numerically that this sequence converges
to some number L. Determine L and verify that cos L = L.
(This is an effective numerical method for solving the equa-
tion cosx = x.)

30. Find a numerical solution to the equation sin (cosx) = x.
HINT: Use the method of Exercise 31.

Exercises 31-40. Calculate.
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Exercises 43-50. Determine whether the integral converges and,
if so, evaluate the integral.
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. Evaluate J[ In(1/x)dx fora > 0.
0

. Find the length of the curve y = (a*/® — x??)*?2 fromx = 0
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. Let § and T be nonempty sets of real numbers which are
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bounded above. Let S - + T be the set defi

S+T={x+y:xeSandyeT}.

Prove that lub (S + 7) = lub S + lub 7.
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Let § be a nonempty set which is bounded below. Let
B ={b:b is a lower bound of S}. Show that (a) B is
nonempty; (b) B is bounded above; (c) lub B = glb S.

Let / be a function continuous on (—00, o0) and L a real
number.

(a) Show that

(i

if f N f(x)dx =L then lim [ f(x)dx=L.
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(b) Find an example which shows that the converse of (a) is
false.

Show that
/ 1Gydx =L #Hf - lim f(x)dx =L
—00 Cc—> 00 —c

in the event that f is (a) nonnegative or (b) even.

In general the least upper bound of a set of numbers need
not be in the set. Show that the least upper bound of a set of
integers must be in the set.

Let f be a function continuous on [a,b]. As usual, denote
by Ly (P) and Uy(P) the upper and lower sums that corre-
spond to the partition P. What is the least upper bound of
all L¢(P)? What is the greatest lower bound of all Ur(P)?



