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Numerical Differentiation

 Second order derivative (3-points)
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Numerical Differentiation f(z)
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Numerical Differentiation

 Second order derivative (3-points)
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Numerical Differentiation
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Numerical Differentiation

 Second order derivative (3-points)
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Numerical Differentiation
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Numerical Differentiation
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Numerical Differentiation

e First order derivative
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Numerical Differentiation

e Second order derivative
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Numerical Differentiation
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Numerical Differentiation

 Two dimensional finite difference
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Numerical Differentiation
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Numerical Differentiation f=f(z,y)

 Two dimensional finite difference
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Numerical Differentiation f=f(z,y)

 Two dimensional finite difference
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Numerical Differentiation

* Taylor expansion
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Numerical Differentiation

e First order derivative

T-axIs
fi-l—l,j ij_|_fzjh + = fwth
fix1j = fij + [ iha + O(R3) - ha
fi—1,5 = Jij — fijha + 5 mell2
f f’L,j f’L—l,] I O(h )
fim1j = fij — fijha + O(hg) " g

M. Reza Mozaffari Physics Group, University of Qom Lecture-03



Numerical Differentiation

e First order derivative
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Numerical Differentiation

e First order derivative
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Numerical Differentiation

e Second order derivative
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Numerical Differentiation ficije1  firigat
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Numerical Differentiation ficije1  firrga1
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