2.5

1. The results are histed in the following table.

(a) (b) (c) (d)

po 0.258684 0.907859 0.548101 0.731385
P 0.257613 0.909568 0.547915 0.736087
p2 0.257536  0.909917 0.547847 0.737653
ps 0.257531 0.909989 0.547823 0.738469
pa 0.257530 0.910004 0.547814 0.738798
ps  0.257530 0.910007 0.547810 0.738958

2. Newton’s Method gives pg = —0.1828876 and ps = —0.183387.
3. Steffensen’s method gives p{) = 0.826427.

4. Steffensen’s method gives pi) = 2.152005 and p|® = 1.873464.
5. Steffensen’s method gives pl” = 1.5.

6. Steffensen’s method gives py = 1.73205.

7. For g(z) = /1 + L and p”) = 1, we have p’) = 1.32472.

8. For g(z) =2-* and p’) =1, we have p{) = 0.64119.

9. For g(z) = 0.5(zx + ) and p(ﬂ] = 0.5, we have p = 1.73205.
10. For g(z) = 3= and pfy” = 2.5, we have py’ = 2.92401774,

11. (a) For g(z) = (2 —€” +z?%) /3 and pé,o) = 0, we have p,ggj = 0.257530.
b) For g(z) = 0.5(sinz + cosz) and p = 0, we have ;D = 0.704812.
(c) With p = 0.25, pi¥ = 0.910007572.

(d) With pi’ = 0.3, p{" = 0.469621923.

(a)
(b)
)
)

12. (a) For g(z) =2 + sinzx and p:i-,o) = 2, we have p,(;) = 2.55419595.
(b) For g(z) = ¢/2z + 5 and p,'E-,O) = 2, we have p,(f) = 2.09455148.
(¢) With g(z) = /5 and pﬂ. =1, we have p = 0.910007574.

(d) With g(z) = cosx, and pu = 0, we have Po 4 — (.739085133.
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2.5

13. Aitken’s A? method gives:

(a) p1o = 0.095
(b) po = 0.0363

14. (a) A positive constant A exists with
N fig [Pnti—Pl
n—oo [pn — pl®
Hence
n—oc| Pn —P oo |pn - p|a n—oc Pp — P

(b) One example is p, = %

15. We have
|pn+1 _pn| _ |pn+1 _p+p_pn| _ Pn+1 — P _ 1'
lPn — P |Pn — Pl Pn—D ’
S0
nee  |pp — Pl n—soc| Pp—P
16.

Prn—p  A(On + Ons1) — 200 + Snbni1 — 200(A — 1) — 62

Pn—p B ()‘ - 1}2 + A{é‘rs + 5n+1) — 251-3 + 51’1571.4—1
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2.5

k we have

NE

17.  (a) Since p, = P,(z) = %:1:

-
Il

0

— el +‘2
Pn+1 — P . (ni?]lzn eléi—E g

Pn—7P _—_E€l$“+1 n+2’

et -8

- —0<L

where &1 1s between 0 and 1. Thus, A = limp— o

(b)

n Pn Pn
0 1 3

1 2 2.75

2 25 2.72

3 286 2.71875

4 2.7083 2.7183

5 2716 2.7182870
6 2.71805 2.7182823
7 2.7182539 2.7182818
8 27182787 2.7182818
0 2.7182815

10 2.7182818

(c) Aitken’s A? method gives quite an improvement for this problem. For example, pg is
accurate to within 5 x 10~7. We need p;p to have this accuracy.
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