
Question #75223, Math / Other 

find the minimum number of intervals required to evaluate integration 0 to 1 e^-x^2 dx with an accuracy 

of 1/2 X 10^-4 by using trapezoidal rule  

Answer. 

 |𝜺| ≤
(𝒃−𝒂)𝟑

𝟏𝟐𝑵𝟐
𝐦𝐚𝐱
𝒂≤𝒙≤𝒃

𝒇′′(𝒙). 

 𝒂 = 𝟎, 𝒃 = 𝟏. 

 𝒇(𝒙) = 𝒆−𝒙𝟐
, 𝒇′(𝒙) = −𝟐𝒙𝒆−𝒙𝟐

, 𝒇′′(𝒙) = (𝟒𝒙𝟐 − 𝟐)𝒆−𝒙𝟐
. 

 𝐦𝐚𝐱
𝟎≤𝒙≤𝟏

𝒇′′(𝒙) = 𝒇′′(𝟏) =
𝟐

𝒆
≈ 𝟎. 𝟕𝟑𝟓𝟖. 

So,  𝟎. 𝟓 × 𝟏𝟎−𝟒 ≤
𝟎.𝟕𝟑𝟓𝟖

𝟏𝟐𝑵𝟐
  →    𝑵 ≥ √

𝟎.𝟕𝟑𝟓𝟖

𝟏𝟐∗𝟎.𝟓×𝟏𝟎−𝟒
≈ 𝟑𝟓. 
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