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Topics:
Day 1: Linear algebraic equations
Day 2: Inter- and Extrapolation
Day 3: Integration
Day 4: Random numbers and distribution functions
Day 5: Root finding, Minimization and Maximization
Day 6: Differentiation



  

Integration

Numerical Recipes (Press et al.)



  

Integration

Numerical Recipes (Press et al.)



  

Integration
Trapezoidal rule

Numerical Recipes (Press et al.)



  

Numerical Recipes (Press et al.)

Integration
Trapezoidal rule



  

Numerical Recipes (Press et al.)

Integration
Trapezoidal rule



  

Integration
Trapezoidal rule

Numerical recipes (Press et al.)

a b



  

Integration
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Newton-Cotes formulas
Open formulas

Trapezium rule:

Simpson's 1/3-rule:

Simpson's 3/8-rule:

Bode's rule:



  

Integration
Romberg Integration

Numerical recipes (Press et al.)

extrapolated value at desired x (h=0)



  

Excercise

Integrate the following function in the interval [0...π] by using, e.g., 
the trapezoidal rule.

sin(x) / x^(3/2)

Note the pole of the function at x = 0. (Result: 2.651469)

Steps:
1) Calculate an analytic expression for f(x) if x-->0 and add it to

your integration at the end.
2) In order to better sample the strongly changing function values

as x-->0 use, e.g., logarithmically increasing stepsizes as you 
move to larger x (i.e. equidistant steps in log).



  

Excercise
solution

sin(x) * x-1.5

= x * x-1.5 = x-0.5

=> Integral(x-0.5) = 2x0.5

=lg(π)

for x → 0
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