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1 Integration
1.1 Newton Cotes Formula
1.2 Gaussian Quadrature
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Integration

Integration

Theorem (Fundamental Theorem of Calculus)

Let f(x) be a real-valued function on a closed interval [a, b] and let F be
a continuous function on [a, b] such that

F'(x) = f(x) on(a,b).

If f(x) is Riemann integrable on [a, b], then

/ " £ dx = F(b) — F(a).
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Integration

Integration
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Figure 1: Riemann sum for a function f(x).
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Newton Cotes

Integration

’S (0 ﬂ-"FL (1'_) z é‘ “_| ()

= Sghm~ Szilgm:i\ = Z‘g jL.(-O
=74 @

\—0

Ewor ()= .3, .E (x-2) $5° (4 K e

(7 /:"\“ Abhinav Jha (/) I Gandhinagar 3
J MA203, 2" April 2026 ~/ MATHEMATICS




Trapezoidal Rule

Integration
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Trapezoidal Rule

Integration

X

Figure 2: Trapezoidal rule for a function f(x).
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Trapezoidal Rule

Integration
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Simpson’s Rule

Integration
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Simpson’s Rule

Integration

Figure 3: Simpson rule for a function f(x).
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Degree of Precision
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Gaussian Quadrature

Integration
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Gaussian Quadrature

Integration
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Gaussian Quadrature

Integration
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Gaussian Quadrature

Integration
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Gaussian Quadrature

Integration
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