
Assignment V Due: Wednesday 7th December, 2016

1. Section 4.3: 1b, 3b, 5b, 7b

2. Section 4.3: 2a, 4a

3. Section 4.3: 16

4. Section 4.3: 18

5. Theorem: If f is continuously twice differentiable on [a, b], then on a uniform partition of [a, b]∣∣∣∣∣
∫ b

a
f(x) dx− TN

∣∣∣∣∣ = O(h2).

Estimate numerically the order of convergence of the following:

(a) The Trapezoid method on a uniform grid for∫ 1

0
e−x2

dx,

(b) The Trapezoid method on a uniform grid for∫ 1

0

√
x dx,

Discuss your results.

6. For continuous enough f , Simpson’s rule is fourth order accurate. Thus, the error in approxi-

mating

∫ b

a
f(x) dx by

S =
h

6
(f(a) + 4f(c) + f(b)) ,

for c = (a + b)/2 and h = (b − a)/2 is roughly 24 = 16 times as large as applying the basic
Simpson’s rule to each of the two halves of the interval [a, c] and [c, b] and adding the result (i.e
Composite Simpson’s rule with h = (b− a)/4).

(a) Use this result to derive the extrapolated Simpson’s rule.
This is an application of Richardson’s Extrapolation in Section 4.2 of the textbook.
Note that in class we made an observation on the size of the errors in the Trapezoid Rule
and the Midpoint Rule to derive Simpson’s rule.

(b) Find the order of this method.

7. Section 4.4: 1f, 3f

8. Section 4.4: 13a,b,c

9. Section 4.4: 22

10. Section 4.4: 23
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