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Math 147 ASSignment 4 - Due Friday October 15, 2010

. Using the definition prove : (a) lim,_; £53%2 =

z2-1

(b) limg I—Il-;‘f—l_m =2

. Evaluate : (a) lim,_, -——VT‘J’Z“‘/’—’ where p > 0

. ind
(0) limg_o 2232

. Find the value(s) of ¢ that will ensure the function f is continuous at p = 0 where

52y 20
f(x)“{m' ifz <0

cT

A function g is said to be Lipschitz if there is some constant M such that
lg(z) — g(y)| < M |z —y| for all z,y.

Prove that a Lipschitz function is continuous.

. Suppose

Flo) = { s if z = £ for an odd integer b

0 otherwise

Show that F' is discontinuous at p if p = b/2™ for some odd integer b and is continuous
at all other points p.

. We say lim,_o f(z) = L (for L € R) if for every € > 0 there exists some N & N such

that |f(z) — L| < ¢ whenever ¢ > N. Use this definition to prove

im z?+3z—1 1
im ———— =,
z—o0 B2 —2+2 6

Suppose a; = 1/2 and any1 = 1/(2 + a,,). Show the sequence (a,) is Cauchy and find
its limit. Hint: First prove |ans1 — anya| < |on — ang1] /4.
Note: This limit is the so-called infinite continued fraction
1
2+ 1

24—
Bonus: Consider the polynomial p(z) = 2% + 5z — 1. Let 0 < 71 < 1. Set

1
Lo+l = 5(1 - xi)

Show that (x,) converges and if L = lim,_co Zn, then p(L) = 0.



