
problem 1

𝑓(𝑥) =
ଶ

௫ିସ
⎯⎯⎯𝑎 = 0, 𝑏 = .5

Trap:
(𝑏 − 𝑎)

2
⎯⎯⎯⎯⎯⎯⎯൫𝑓(𝑎) + 𝑓(𝑏)൯ =

1

4
⎯⎯ቆ−

1

2
⎯⎯+

−2

3.5
⎯⎯⎯ቇ = −0.2678571428571428

ℎ = (𝑏 − 𝑎)
error:
ℎଷ

12
⎯⎯⎯𝑓ᇱᇱ(ξ)

𝑓ᇱᇱ =
4

(−4 + 𝑥)ଷ
⎯⎯⎯⎯⎯⎯⎯⎯⎯

maximized at right endpoint
|𝑓ᇱᇱ| ≤ 0.09329446064139942

ቤ
ℎଷ

12
⎯⎯⎯𝑓ᇱᇱ(ξ)ቤ ≤ 0.0009718172983479105

actual error: 0.0007943576081004822

Simpson:

ℎ =
𝑏 − 𝑎

2
⎯⎯⎯⎯⎯

௛

ଷ
⎯ ൫𝑓(𝑥଴) + 4𝑓(𝑥ଵ) + 𝑓(𝑥ଶ)൯=−0.26706349206349206

Error: ௛
ఱ

ଽ଴
⎯⎯𝑓(ସ)(ξ)

𝑓(ସ)(𝑥) =
48

(−4 + 𝑥)ହ
⎯⎯⎯⎯⎯⎯⎯⎯⎯

maximized on right endpoint:
ห𝑓(ସ)(𝑥)ห ≤ ห𝑓(ସ)(.5)ห = 0.09139049205688106

therefore:

ቤ
ℎହ

90
⎯⎯⎯𝑓(ସ)(ξ)ቤ ≤ 9.916503044366435 × 10ି଻

actual error: 7.068144496913398 × 10ି଻

midpoint:

න 𝑓(𝑥)𝑑𝑥
௕

௔

= 2ℎ 𝑓 ቆ
𝑏 − 𝑎

2
⎯⎯⎯⎯⎯ቇ +

ℎଷ

3
⎯⎯⎯𝑓ᇱᇱ(ξ)

ℎ =
𝑏 − 𝑎

2
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ℎ =
𝑏 − 𝑎

2
⎯⎯⎯⎯⎯

get: −0.26666666666666666

error is bounded by 0.00048590864917395527
actual error is: 0.0003961185823757041

Problem 2

4 = 𝑓(0) + 𝑓(2)

2 =
1

3
⎯⎯(𝑓(0) + 4𝑓(1) + 𝑓(2))

so
6 = 𝑓(0) + 4𝑓(1) + 𝑓(2)

2 = 4𝑓(1)

𝑓(1) =
1

2
⎯⎯

Problem 3

We require:

1 = න 1
ଵ

଴

𝑑𝑥 = 𝑐଴ + 𝑐ଵ

1

2
⎯⎯= න 𝑥𝑑𝑥

ଵ

଴

= 𝑐ଵ𝑥ଵ

1

3
⎯⎯= න 𝑥ଶ𝑑𝑥

ଵ

଴

= 𝑐ଵ𝑥ଵ
ଶ

(this is the most we can hope for, but we can always see if our scheme works for 𝑥ସ)

note 𝑥ଵ ≠ 0, so we can divde the third equation by the second:

2

3
⎯⎯= 𝑥ଵ

then we can solve the second equation

𝑐ଵ =
3

4
⎯⎯

therefore 

𝑐଴ =
1

4
⎯⎯

now 
ଵ

ସ
⎯ = ∫ 𝑥ଷଵ

଴
𝑑𝑥 ≠ 𝑐ଵ𝑥ଵ

ଷ = ቀ
ଷ

ସ
⎯ቁ ቀ

ଶ

ଷ
⎯ቁ

ଷ
=

ଶସ

ଵ଴଼
⎯⎯⎯

so we found the best possible thing.

Problem 4

𝑓(𝑥) = 𝑒ଶ௫ sin(3𝑥)
𝑎 = 0
𝑏 = 2
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