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Lecture 25



Forward or Explicit Euler

(or First order extrapolation)

(or Forward extrapolation)



Backward or Implicit Euler

(or Implicit first order extrapolation?)





A general analysis of one-step 
methods and the ideas of 
consistency and truncation error

Given f - a function of f(t,y)

and a grid of points t1 < t2 < … < tN

and y0 then



First order extrapolation

Let y^(0) = y(t0) # initial condition

For i=0 to N-1

  y^(i+1) = y^(i) + (t(i+1)-t(i)) f(t(i),y^(i))



Julia:

function first_order_extrapolation(f, ts, y0::Vector)

y = y0 

for i=1:length(ts)-1

  y = y + (ts[i+1]-ts[i])*f(ts[i], y) 

end

end # todo, do something with y, store each vector?



function first_order_extrapolation(f, t0::Real, dt::Real, N::Int, y0::Vector)

y = y0 

t = t0 

for i=1:N

  y .+= dt*f(t, y)

  t += dt 

end

end # todo, do something with y, store each vector? 
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