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... which seems like it should be zero because W (16) = 0. However, one of the terms of
summation, Z‘:(fg does have a limit at x = 16 by cancellation. This limit, which therefore is

the desired W’(x) by definition, equals
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Similarly for j € Z,1 < j < 20,
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Why is this bad?

This is bad because by having f’(r) be really really big, we get a ridiculously large backward-
error. The smallest difference in x from a root would produce a catastrophically non-zero
f(z). This is also bad because for Newton’s method, g(x) = x — %, near the roots f(z)
is by definition near zero, while f'(x) is really big, so it breaks Newton in the sense that is

will go extremely slowly.

1.3 CP6
With the normal w(x),

w(z) = 2% — 2102 + 206152"® — 125685027 + 533279462'% — 16722808202



+401717716302™* — 7561111845002 + 11310276995381 2"
—1355851828995302'" + 13075350105403952"° — 101422998655114502°
+630308120992948962° — 311333643161390640" + 1206647803780373360°
—35999795179476072002° + 80378118226450517762* — 12870931245150988800x3
+138037597536407040002 — 87529480367616000002 4 2432902008176640000

>> fzero(@w, 15)
ans =
14.99454333072242
With the adustment to the x'° term,
w(r) = 2*° —2102' + 206152"® — 12568502'7 + 533279462

—1.000000000000002 x 1672280820z + 401717716302 — 7561111845002
+113102769953812 — 135585182899530x 4 13075350105403952 ' — 10142299865511450°
+630308120992948962° — 311333643161390640" + 1206647803780373360°
—35999795179476072002° + 80378118226450517762% — 128709312451509888003
+1380375975364070400022 — 8752948036761600000x 4 2432902008176640000

>> fzero(@wl, 15)
ans =

14.86480357685579
By theory,

€e=2x 107" g(x) = —1672280820x"° — g(r) = —7.322815540790937 x 107

eg(r) 2 10715 . —7.322815540790937 x 10%¢
fiiry 1415
Numerically in MATLAB,

Ar ~ — = —0.13999692354586

Ar = 14.86480357685579 — 14.99454333072242 = —0.12973975386663

Close enough, considering that Ar is pretty large, having -1 magnitude.



