
Math 781 Hw1 Solution

1. The correct assertion is “d”.

2. The corrections are

a. ex − 1 = O(x) as x→ 0

b. cotx = O(x) as x→ 0

c. cot x = o(1) as x→ 0

3. Show that if xn = O(αn), then xn/ lnn = o(αn).

Proof. Since xn = O(αn), there exist C > 0 and N1 > 0 such that

|xn| ≤ C|αn|, ∀n > N1.
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→ 0 as n→∞. Therefore, xn/ lnn = o(αn).
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Therefore, {xn} converges to
√

2 quadratically.

5. Convert x = 12.5 into a binary expression.

Solution. lnx
ln 2

< m ≤ lnx
ln 2

+ 1. Since lnx
ln 2

= ln 12.5
ln 2

= 3.6439→ m = 4.

x1 = x2−m = 12.5 · 2−4 = 0.7812

a1 = [2x1] = [1.5625] = 1

x2 = 2x1 − a1 = 0.5625

a2 = [2x2] = [1.1250] = 1
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x3 = 2x2 − a2 = 0.1250

a3 = [2x3] = [0.25] = 0

x4 = 2x3 − a3 = 0.25

a4 = [2x4] = [0.5] = 0

x5 = 2x4 − a4 = 0.5

a5 = [2x5] = 1.

x = 12.5 = (0.11001)2 · 24.

2


