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Integration

As difficult a problem as thou
finding quadrature of a circle

http://nm.mathforcollege.com

Two-Point Gauss Quadrature Rule

න 𝑓 𝑥 𝑑𝑥
௕

௔
ൎ 𝑐ଵ 𝑓 𝑥ଵ ൅ 𝑐ଶ𝑓 𝑥ଶ

Let it be exact for  𝑎଴ ൅ 𝑎ଵ𝑥 ൅ 𝑎ଶ𝑥ଶ ൅ 𝑎ଷ𝑥ଷ
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One-Point Gauss Quadrature Rule
න 𝑓 𝑥 𝑑𝑥
௕

௔
ൎ 𝑐ଵ𝑓 𝑥ଵ   

Let the formula be exact for 𝑎଴ ൅ 𝑎ଵ𝑥

න 𝑓 𝑥 𝑑𝑥
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ൎ 𝑐ଵ𝑓 𝑥ଵ ൌ 𝑏 െ 𝑎 𝑓

𝑏 ൅ 𝑎
2   

  

Could Gauss have derived the formula by letting it be exact for 𝑎଴ ൅ 𝑎ଵ𝑥 ൅ 𝑎ଶ𝑥ଶ?

Could Gauss have derived the formula by letting it be exact for 𝑎ଵ𝑥 ൅ 𝑎ଶ𝑥ଶ?

Would 𝑓 𝑥 ൌ 𝑎଴ ൅ 𝑎ଵ𝑥 ൅ 𝑎ଶ𝑥ଶ work for 
one-point rule

න 𝑓 𝑥 𝑑𝑥
௕

௔
ൎ 𝑐ଵ𝑓 𝑥ଵ   

Let the above formula be exact for 𝑎଴ ൅ 𝑎ଵ𝑥 ൅ 𝑎ଶ𝑥ଶ

Exact: ׬ 𝑎଴ ൅ 𝑎ଵ𝑥 ൅ 𝑎ଶ𝑥ଶ 𝑑𝑥 ൌ 𝑎଴ 𝑏 െ 𝑎 ൅ 𝑎ଵ
௕మି௔మ

ଶ
൅ 𝑎ଶ

௕యି௔య

ଷ
௕
௔

From formula: 𝑐ଵ𝑓 𝑥ଵ ൌ 𝑐ଵ 𝑎଴ ൅ 𝑎ଵ𝑥ଵ ൅ 𝑎ଶ𝑥ଵଶ ൌ 𝑎଴ 𝑐ଵ ൅ 𝑎ଵ 𝑐ଵ𝑥ଵ ൅ 𝑎ଶሺ𝑐ଵ𝑥ଵଶሻ

Equating the coefficients of 𝑎଴,𝑎ଵ,𝑎ଶ 

𝑐ଵ ൌ 𝑏 െ 𝑎 ሺ𝐸𝑞𝑛 1ሻ

𝑐ଵ𝑥ଵ ൌ
𝑏ଶ െ 𝑎ଶ

2                      ሺ𝐸𝑞𝑛 2ሻ

𝑐ଵ𝑥ଵଶ ൌ
𝑏ଷ െ 𝑎ଷ

3                       ሺ𝐸𝑞𝑛 3ሻ
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