SOLUTIONS Hw # 10

6.1.4. Let h =0.25 and

6.1.7.

6.1.8.
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f Lt Ea?i[z +4(1.25)7" + 2(1.5)7! + 4(1.75) "' + (2)~"] = 0.6933

Error = {b Sﬂﬂ':]h4j{4} Now f = z~1, .r: —x72 f" =233, f" = —Giz—4, and
4
f'9 = 2425, Hence |f¥| < 24 and | error | < 120y L = 5.2 » 107! is our bound.
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Notice that In2 = 0. 69314? so that the error is really 1.5 x 10~ which is less than the
bound: !
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We are given f flz)dz = 8,y + Ch*. Consider with 2(n — 1) so h is replaced by h/2,
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Eliminating the Ch? terms, we have
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By Taylor series, we have
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fla+2h) = f+2hf +2h2f" 4 %Iﬁf’“ 4 i—lh"ﬂ‘? T
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fla+3h) = f+3hf +§h f”+§f +?h f 4

Hence, we obtain
F+3fla+h)+3f(a+2h)+ fla+3h) =8F + 12hf + 122 F" + OR3F" + %h‘f”’ +---
and
%f‘_u +3f(a+h)+3f(a+2h)+ fla+3h)] = 3hf + gh’f’ + ghsf" + -Eg—h"_f’"
E Se(d) 4 ...
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Letting 3h replace h in (2) of Section 4.2, we have
a4 3h
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Consequently, .

f“m e —-—[_f{a] +3f(a+h)+3f(a+2h) + fla+ 3h)] - Dhﬁﬂ‘” K

The error term is — ﬁh*‘ F19(€) for some £ between a and a + 3h. Both Simpson’s

i-rulﬂ and -m]a have error terms ({h*}. Since the Simpson's E—mle requires one more
function m-'aluatwn than the Simpson’s 3-rule for an approximation of the same order

of accuracy, it is clearly less desirable.



6.2.1. a= u. h — 2’ f{z} - E—'l'z
Z : 7 P,
f2 exp(—z?) dx = exp [— (—\E+ 1) ] +exp [— (J;d— 1) ] = 0.01949
]

6.2.2. Only part (a) will be given:

f | LHS RHS
1 2 =1+1
2| 0 =-Vi+/i
2l 1 =i}
2| 0 =-3/i+hf}
2| 4 A4+
1
'ﬁ--+L —— dr A o g 8 5 3
2.3. LHS f_lﬂ:a:} RHS g'f(@J’g”““gf(\/;)
/ | LHS RHS
D ] 5
B
5 [3 5 /3
2 1 1
] = 1 1
= g =g
1 /3 1 f3
3 sk f 8 13
4 = ot 1
= = =gt
1 /3 1 8
5 S - — -_—
T b womle et :
2 3 3
E - b= g —
P z #25+n+25

1
6.2.5. Let LHS=-/:1 flz)dz and RHS:QI{_%}+ﬁf{0]+’}-f{%]_
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6.2.7. Let LHS = fﬂ'”l f(z) dz and RHS = af(a) + B8f(a+h)+vfla+ 2h).
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Letting LHS = RHS, we have
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6.2.12. Lﬂs_ﬁfﬂf{m}dx RHS = Af(—1) + Bf(0) - Cf(+1)
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Yes. Exact for polynomials of degree < 3.
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6.2.13. Let LHS = f f(z)dz, RHS = Af(~h) + Bf(0) + Cf(h) — hDf'(R)
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{8 | 188 RHS
1 0 % = A +8+C
x 1 0 =- hA +RC — hD
z? 2z ghﬂz h*A + h*C — 2h*D
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6.2.16. Lett =2z — 1. Then z = ] corresponds to t = 1, and z = 0 corresponds to t = —1.
Furthermore, dx = (1/2)dt. Thus
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