
AMATH 301 Rahman Week 7 Theory Part 2

Week 7 Part 2: Numerical Integration

I just wanted this here for the sake of completion and for a quick source for the formulas to accompany the video. For more
illustrations please see the coding lectures.

Interestingly integration is easier than differentiation even though in Calc II integration was harder. That’s because for
integration we are just summing under the curve. Also, since you have seen this in Calc II already, I did a short lecture, where
I illustrated a few methods of numerical integration. Please watch the video for the illustrations. Here I will just include the
formulas.

Left Hand Rule. ∫ b

a

f(x)dx ≈
N−1∑
n=0

f(xn)∆xn (1)

Right Hand Rule. ∫ b

a

f(x)dx ≈
N∑

n=1

f(xn)∆xn (2)

Midpoint Rule. This is just the average of the left and right hand rule on the horizontal axis.∫ b

a

f(x)dx ≈
N∑

n=1

f(
xn + xn−1

2
)∆xn (3)

Trapezoid Rule.∫ b

a

f(x)dx ≈
N∑

n=1

f(xn) + f(xn−1)

2
∆xn =

∆x

2
(f(x0) + 2f(x1) + 2f(x2) + · · · + 2f(xN−1) + f(xN )) . (4)

Simpson’s Rule. ∫ b

a

f(x)dx ≈
N∑

n=1

1

6

[
f(xn−1) + 4f

(
xn−1 + xn

2

)
+ f(xn)

]
∆xn

1


