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4+ We consider the following IVP for the logistic ODE, see Ex. 6.1.2.1
y=My(1-y) , y(0)=001.
4+ We apply explicit and implicit Euler methods (6.2.1.4)/(6.2.2.2) with uniform timestep i = 1/M,
M € {5, 10,20, 40,80, 160, 320,640 }.
4+ Monitored: Error at finaltime E(h) := |y(1) — ym]|
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Algebraic convergence of single step methods

Consider the numerical integration of an initial value problem

y=1£(ty) , y(to)=yo, (11.1.3.2)

with sufficiently smooth right hand side function f : I x D — RY,

Then conventional single step methods (— Def. 11.3.1.5) will enjoy asymptotic algebraic conver-
gence in the meshwidth, more precisely, see ,

there is a p € IN such that the sequence (y), generated by the single step method
fory = f(t,y) onamesh M := {ty < t; <--- <ty = T} satisfies

max |t —tp_1| — 0, (11.3.2.7)
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Definition 11.3.2.8. Order of a single step method

The maximal integer p € IN for which (11.3.2.7) holds for a single step method when applied to an
ODE with (sufficiently) smooth right hand side, is called the order of the method.
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L >0: ||f(y)—f(z)|| <L|ly—z| VyzeD, (11.3.2.10)
Vir1 = Ve +f(yy), k=1,..., M—1. (11.2.1.5)
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Fundamental error splitting:
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Total error arises from accumulation of propagated one-step errors!
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Order of algebraic convergence of single-step methods

| |

tlk }k 1 Consider an IVP (11.1.3.2) with solution t +— y(f) and a single step method defined by the
+ discrete evolution ¥ (— Def. 11.3.1.5). If the one-step error along the solution trajectory satisfies

(® is the evolution map associated with the ODE, see Def. 11.1.4.3)
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algebraically with order/rate p.
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