MSM3A05a/MSM4A05a Problem Sheet 1.

QUESTION 1.
Calculate the order of magnitude of the following functions as z — 0 (i.e., find
a value for m such that these functions are O(2"))

e (a) sinhz

e (b) tanz

e (c) sinh (%)

o (d)e*

e (e) cotz

e () In(1+2)

o (g) ez

o (h) e cosh £
QUESTION 2. Show that the following relations are valid.

e (a) 1—cos’2=0(z%)asz—0

e (b)1—cos’z=o0(z)asz—0

o (c) cosz=o(z" 3)asz—>0

e (d) (In2)? = (zi) as z — 00

o (e) e” = ( ™) for all n as z — 0

e (c)sinhz™' =o0(1) as z = o©
QUESTION 3. Arrange the following in descending order for small z

zQ,Z%,IH(lnz_l), 1,z% lnz_l,zlnz_l,e_%,lnz_l,z%,z,z2 Inz™1

QUESTION 4 Show that the following are asymptotic sequences:

1 n
1. (sin) ,n=0,1,..., 2z =00
z

2. In(1+2z"),n=0,1,..., z— 0.

3. (z—20)" forn=0,1,2,3... as z — 2
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QUESTION 5 Arrange the following terms in descending order for small e:

1 + _1 S
e2lne, €, €, e e, —lne, 57, ez, ¢ 00001
QUESTION 6 Find an asymptotic expansion of the function e® using the sequence of functions
{1,sinz,sin?z,sin3z---} as ¢ — 0.
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