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Problem 1: Show:

1. tan(x) = x + o(x?) for x — 0 without using the Taylor series for tan(x)

2. e°®) =14 o(z) forz — 0 without any condition on the smoothess of o(x) in x

3. o(f(x)g(z)) = f(x)o(g(x)) for  — xg

Problem 2: Prove or disprove:

(f=0(9),9 =0O(f) for z — x0) = (K #0: f ~ Kg for v — ).

Problem 3: Show that for z > 1 teh series >~ ((5711))7 e~ %" converges uniformly (in ¢) on R.

Problem 4: Order the following functions in an asymptotic sequence for ¢ — 0:

1, V/|el log e log 3y, log 4. /2, €% log

52,\/|5],10g‘log|?1|

Problem 5: Verify that

e (1 & L @2n—-1DI 1
e Y

n=1

with (2n —1)!1:=1-3-----(2n — 1) is an asymptotic expansion for the error function

2 X
erf(:z:) = ﬁ/ov €_t2dt

for z — oo.

Hints: Write first erf(z) as erf(z) =1 — % [ et dt and use the transformation s = t2. Define
then for n > 0

F.(z) = /2 s 2075,

derive a recursive relation between F), and F,,+1 and use it.



