
System of nonlinear equations

Bracketing is very difficult
Newton’s method is good, but

needs a good initial guess
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finding analytical expression for J either
not possible or impractical
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Example-1
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Example 2
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Numerical Differentiation 
and Integration
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Using Taylor Series
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Initial error due to truncation
Later error due to round-off
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Example-1
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Example-2
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Example-3
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Example
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Numerical Integration or Quadrature

Replace with

Newton-Cotes and Gauss Quadrature
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x1, x2, . . . , xn

We divide the range of integration (a,b) into n-1 equal 
intervals of (b-a)/(n-1)

The resultant points are 

We fit a polynomial of degree n-1 through these points
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Composite Trapezoidal Rule

E = −

(b− a)h2

12
f ′′(ξ)
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Simpson’s Rules
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Romberg Integration
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Example
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Gaussian Integration
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After Evaluating
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