Nurriericeal Tritegreti o) (Olzclrailre)

 NRiC Chapter 4.

e Already seen Monte Carlo integration.

e Can cast problem as adifferential equation (DE):
1= f(x)d

IS equivalent to solving for | = y(b) the DE dy/dx
= f(X) with the boundary condition (BC) y(a) = 0.

— Wil learn about ODE solution methods next class.



Trapezoiclzl & Slrnosor's FLule

e Haveabscissasx =X, +1h,1=0, 1, ..., N+ 1.
e A function f(x) has known values f(x) =f.

e Want to integrate f(x) between endpointsa & b.
e Trapezoidal rule (2-point closed formula):

+o(n’ 1)

f:f(x) dx = h %fl—l—%fz
 Simpson's rule (3-point closed formula):
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Exiericled] Tragezolclz] Fule

* |f weapply the Trapezoidal rule N -1 times and
add the results, we get:

S r(x) dxe=n +o(r £

SRS Sy
e Big advantage isit builds on previous work:

— Coarsest step: average f at endpoints a and b.

— Next refinement: add value at midpoint to average.

- Next: add values at ¥4 and % points.

- And soon. Thisisimplemented ast r apzd() In NRIC.



More Sgorlstl ceitl o)

e Usually don't know N in advance, so iterateto a
desired accuracy: gt r ap() .

* Higher-order method by cleverly adding
refinements to cancel error terms. qsi np( ) .

e Generalization to order 2k (Richardson's deferred
approach to the limit): gr onb( ) .

e For improper integrals, generally need open
formulae (not evaluated at endpoints).

e For multi-D, use nested 1-D techniques.



