
Lecture 11: Error Estimate Continuation (02/04/2026)

So,

f(x)− P (x) =
fn+1(rx)

(n+ 1)!
(x− x0) . . . (x− xn)

|f(x)− P (x)| = |fn+1(rx)|
(n+ 1)!

|x− x0||x− x1| . . . |x− xn|

≤
max |f (n+1)|

[x0,xn]

(n+ 1)!
|x− x0||x− x1| . . . |x− xn|

Assume that x0, x1, x2, . . . , xn are evenly spread,

x1 = x0 + h, x2 = x1 + h = x0 + 2h, . . . , xn = x0 + nh

a = x0, b = xn

h =
b− a

h

|x− x0| ≤ h

|x− x1| ≤ h

|x− x2| ≤ 2h

|x− x3| ≤ 3h

...

|x− xn| ≤ nh
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|x− x0||x− x1| . . . |x− xn| ≤ h(h)(2h) . . . (nh) = hn+1n!

x ∈ (x1, x2)

|x− x0| ≤ 2h

|x− x1| ≤ h

|x− x2| ≤ h

|x− x3| ≤ 2h

...

|x− xn| ≤ (n− 1)h

|x− x0| . . . |x− xn| ≤ hn+1 2× (n− 1)!

|f(x)− P (x) ≤
max |f (n+1)|

[x0,xn]

(n+ 1)!
|x− x0||x− x1| . . . |x− xn|︸ ︷︷ ︸

≤ hn+1n!

≤
max
[a,b]

|f (n+1)|

n+ 1
hn+1

Conclusion

ϵ = (max
[a,b]

|f (n+1)|) hn+1

n+ 1
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