The tangent line at z = 1 intersects the z-axis at
x 2 2.3, so.xa = 2.3. The tangent line at
z = 2.3 intersects the z-axis at © = 3, 50
3 ~= 3.0.
3. Since z; = 3and y = 5z — 4 is tangent to y = f(z) at = = 3, we simply need to find where the tangent line
intersects the #-axis. y =0 = BSza—4=0 = =z3=3.
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If 1 = 0, then z2 is negative, and =y is even If 3 = 1, the tangent line is horizontal and
more negative. The sequence of approximations Newton's method fails.

does not converge, that is, Newton’s method fails,
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If #3 = 3, then 23 = 1 and we have the same If 1 = 4, the tangent line is horizontal and

situation as in part (b). Newton’s method fails Newton's method fails.
again.

() y If @y = 5, then 2 is greater than 6, z3 gets closer to 6, and
the sequence of approximations converges to 6. Newton’s
method succeeds!
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From the graph it appears that there is a root near 2, so we take 1 = 2.
Write the equation as f(2) = 2sinz — z = 0. Then f'(z) = 2cosz — 1,
280 — Tn Now iy = 2, 79 & 1900996

2cosmn — 1 ; i £

25 = 1.895512, 24 ~ 1.895494 =~ z5. So the root is 1.805494, to six
decimal places.
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2 Za—Ea—1
cgt—p—1 = fi(a)=383"—-1L50Tan =% "5 71

=1,22=15= = 1.347826, x4 = 1.325200, 25 = 1.324718 =~ 18

17.9, m3 =~ 11.046802, x4 = 7.985520, z5 ~ 5.356900, 76 = 3.624996, o7 ~ 2.505589,
3, 71y = 1.324913, £12 = 1.324718 = z13

2y = 0.57, 22 & —54.165455, 23 = 36114203, T4 ~ —24.082004, 75 = —16.063387, we =~ —10.721483,
2y 7 —7.165534, zg ~ —4.801704, 7o ~ —3.233425, 210 = _2.103674, z11 ~ —1.496867,

212 &~ —0.997546, 13 = —0.496305, 214 ~ —2.894162, 715 = —1.967962, z1s = —1.341365,

Ty = —0.870187, 218 = —(0.249949, z19 =~ —1.192219, 20 = —0.731952, z2y = 0.355213,

2ag = —1.753322, 725 ~ —1.189420, 724 & 0729128, zp5 ~ 0.377844, 225 = —1.937872,

27 5 —1.320350, 228 =~ —0.851919, 220 ~ —0.200959, Zs0 = _1.110386, 23, ~ —0.654291,

pan & 1.547010, 133 =~ 1.360051, zas = 1.325828, x35 = 1.324719, was ~ 1.324718 =~ za7.

g 7~ 1.820129, xg = 1.461044, z10 = 1.33932

1 From the figure, we see that the tangent line corresponding to ) = 1
ui; o= l-' = y / results in a sequence of approximations that converges quite quickly
: 2 (zs = za): The tangent line corresponding to 21 = 0.6 is close to
L~ - s being horizontal, so 22 is quite far from the root. But the sequence
5=051 IN_ still converges — just a little more slowly (%12 = %13). Lastly, the
% =06 tangent line corresponding to =1 = 0.57 is very nearly horizontal, z2
-2 is farther away from the root, and the sequence takes more iterations
to converge (zas & a7).




