Math 341 Advanced Calculus Spring 13 Final

Name:

e Do any 7 of the following 10 questions.
e You may use two letter size pages of notes, you may write on both sides. You
do not need a calculator.

(1) Give the definition of what it means for a function f: R — R to be continuous
at a point g € R.

(2) Use the definition of convergence to show that the sequence given by s, =

converges.
2n+1 Vers

(3) Use the definition of convergence to show that the sequence given by s, =

1

n2 —

converges.

(4) Is it possible to have an unbounded sequence (s,) such that lim —Y
n—oo N,

Explain.
(5) Let (an) and (b,) be sequences of positive terms such that §* diverges to +oo.
Prove that if (a,) is bounded then b, — 0.

(6) Consider the sequence given by a; = 2 and an1 = (a, + 2). Show this
sequence is convergent, for example by using monotone convergence, or by
any other method.

(7) Let £ C R be bounded. Show that the boundary of E is non-empty and
bounded.

(8) Let f: (0,00) — R be given by f(z) = z/(z + 1). Find the limit lim1 f(z),
z—
and use the (e-d)-definition of the limit to prove your answer is correct.

(9) Use the (e-9)-definition of continuity to show that the function f: (0,00) — R
given by f(z) =/ is continuous at z = 2.

(10) Use the definition of the derivative to find the derivative of the function
f:(0,00) = R given by f(z) =1/ at z = 1.
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