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yexact(t)=1/(1/y0+sin(t0)-sin(t)) /4 FumefSonsy
f(t,y)=y"2*cos(t) —Y-é\\aw‘m:)
dfdy(t,y)=2*y*cos(t) witadeny
phi(z)=yn+h/2*(f(tn,yn)+f(tn+h,z))-z Frowd s
dphi(z)=h/2*dfdy(tn+h,z)-1 ASea
g(z)=z-phi(z)/dphi(z)
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y0=0.8 # initial condition
t0=0 # initial time
T=2 # final time
N=32 # number of steps
h=(T-t0)/N # size of step
Nuwmer:aQ Wtegotor
yn=y®@
tn=t0
for n=1:N
global yn,tn
local zn Tt&sbﬂﬂaj
# Newton's method S Hay
zn=yn tuplieth
for i=1:3 watted S
Also lwted)

zn=g(zn)

end tL33115¥

# trapezoid step s (
yn=yn+h/2*(f(tn,yn)+f(tn+h,zn)) wow-Lineoy

tn=t0+n*h Pl
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function trapsolve(yo0,t0,T,N)
global yn,tn,h
h=(T-t0)/N # size of step
yn=y0
tn=t0
for n=1:N
local zn
# Newton's method

zn=yn
for i=1:3
zn=g(zn)

end
# trapezoid step
yn=yn+h/2*(f(tn,yn)+f(tn+h,zn))
tn=t0+n*h

end

return yn

for j=1:7
N=2"(j+2) # number of steps
yappl=trapsolve(yo0,t0,T,N)
yapp2=trapsolve(y0,t0,T,2*N)
errl=yappl-yexact(T)
err2=yapp2-yexact(T)
println(N," ",yapp2," ",yapp2-yexact(T))
println("errl/err2=",errl/err2)
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unction trapsolve(yo,t0,T,N
local Ys=zeros(N)
local Ts=zeros(N)
global yn,tn,h
h=(T-t0)/N # size of step
yn=y0
tn=to0
for n=1:N
local zn
# Newton's method

zn=yn
for i=1:3

zn=g(zn)

end
# trapezoid step
yn=yn+h/2*(f(tn,yn)+f(tn+h,zn))
# euler step
yn=yn+h*f (tn, yn|)
tn=t0+n*h
Ys[n]=yn
Ts[n]=tn

end

return Ts,Ys
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Ts,Ys=trapsolve(y0,t0,T,64)
plot(Ts,Ys)
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julia> include("trap.jl")

julia> plot!(t0:0.01:T,yexact.(t0:0.01:T),label="exact")
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