
Asymptotic Analysis Homework 1 Due Oct. 13th, 2025

Please complete following problems.

1. Read example 3 on page 9 and section 1.4.2.

2. Excise 1.4. (10 points)

3. Excise 1.6. (c) and (h) (10 points)

4. Excise 1.16 (10 points) We shall follow Examples 2 and 3 on page 16-18 to resolve this
problem.

(a). For x close to zero, we find
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Thus for x close to zero, K ∼ π
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8 x.

(b) and (c). For x close to one, the integrand 1p
1−x sin2(s)

is large when s is close to π
2 .

Set ϵ := 1−x and u := π
2 − s. The integral amounts to∫π
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Note that

1√
sin2(u)+ϵcos2(u)
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.

For this to be well ordered near u = 0 we require that ϵ¿ tan2(u) or ϵ¿ u2. So we
write
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The latter integral asymptotically expands as∫π
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Setting η= δ/
p
ϵ and r = u/

p
ϵ, the foregoing integral becomes∫δ
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ϵr )+ϵcos2(

p
ϵr ))

∼
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Summing up yields the conclusions in (b) and (c).

5. Excise 1.18. (e) and (k) (10 points)
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