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Problem 1 (Taylor expansion)

Compute the Taylor expansion of f(x) = (1 — x)~! about 0, (at
some |x| < 1).
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Problem 2 (Taylor expansion)

Show that |(1 — x)™! — eX| < Mx? for some M > 0 (where

Ix] < 1). . .
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Problem 3 (numerical differentiation)

Show that % = u'(x) + O(hP), and find p.
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Problem 4 (numerical differentiation)

au(tEh)—aau(t=h/2) _ y1(4) 4 O(h),

Find a1, a» such that
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Problem 5 (numerical differentiation)

Show thatmf‘(””)*;gf””(f*”) = u"(t) + O(h?).
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Problem 6 (numerical solution of boundary value problem)

© Show that u(x) = —sin(27x)/(472) is a solution to the
boundary value problem 92u = sin(27x),
x €(0,1),u(0) = u(1) =0.

@ Set up a finite difference scheme approximation for this BVP

using central differences. Use a uniform grid with step size
h=1/N, so that xx = kh,k =0,..., N.

(1) wio) = sial0) = ulp) = sia ) =0 &
{ = —— cos (ax
axubi): I (- ﬁzm(auﬁ)\ = T 3

oy vl = 3 (- l—l“(‘as(lnx)‘) > onldmx)  ox!



