Math 781 Hw1 Solution

. The correct assertion is “d”.
. The corrections are

a. e —1=0(zx)asz — 0

b. cotz = O(z) as x — 0

c. cotz =o0(l) asx — 0

. Show that if x,, = O(a,), then z,,/Inn = o(a,).

Proof. Since z, = O(ay,), there exist C' > 0 and N; > 0 such that

|z,| < Cla|,  Yn > Njy.
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Since limy, o0 o = 0, <& — 0asn— oo. Therefore, z,/Inn = o(ay,).

. Define a sequence by

1
Ty = 2; $n+1:§xn+x— Vn>0.

It is known that x,, — /2. Prove that the order of the convergence is quadratic.
Proof.

T — V2| 138t = = V2] |22 42— 223,
|xn - \/§|2 N |xn - \/§|2 a 2|$n||xn - \/§|2
lz, — V27 1 1
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Therefore, {x,,} converges to v/2 quadratically.

. Convert x = 12.5 into a binary expression.

. Inx Inx : Inzx _ Inl25 __ _
Solution. {35 <m < {35 + 1. Since 35 = 57 = 3.6439 — m = 4.

v, = 127" =125-2"*=0.7812
a [221] = [1.5625] = 1

Ty = 2x1 —a; = 0.5625

as = [2x9] =[1.1250] =1
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