
Error Bounds for Midpoint & Trapezoidal Rules
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EX: Find a bound for the error in

approx . S2 * dx using n= 10 trapezoids.
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Given : f(x)= 2
Y

,
a = 0

,
b=3

, n
= 10
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Need to determine K .



f'(x) = 2 * lu2

f"(x) = 2x (lu2)2 #
-

constant

increasing

Take k to be the max of f"(x) on

the Interval [a ,b] ·
If f"(x) is incr

then max is the right end point .

k = f" (3) = 23 (2)" = 8(u2)"

Now IE+ 1 = /errors
= ((((2)) (3-03
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example : How large doesn need to be

so that Mn is within 0. 001

of Joe*dx ?

Given : f(x) = e*, a = 0 ,

b = 1

Want : n

lEmIba0 .
0

2 -

↑ desired error
-↑error bound that

we can guarantee solve for this

EndK : f(x)= ex

f(x) = e
* 2x

f"(x)= (2 + 4x2)eX

Is +"(x) increasing/decreasing on [0 , 1]
?

Look at "to see.



f(x) = (12x + 8x3)eX2

= x(12 +8x2)eX
--70
7,0

78

on [0 , 1]

Means &"(x)30 on Co . 1].

=> f"(x) is increasing on Co,

=> Max occurs at right endpoint

Choose K = f" (1) = be
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