














using Symbolics,SymbolicIntegration
@variables x,f0,f1,f2,f3
X=[3/2*cos(pi*(2*k+1)/8)+3/2 for k=0:3]
m(i)=prod(x-X[j+1] for j=0:3)/(x-X[i+1])
d(i)=substitute(m(i),x=>X[i+1])
l(i)=m(i)/d(i)
f=(f0,f1,f2,f3)
q=sum(f[i+1]*l(i) for i=0:3)
q05=substitute(q,x=>1//2)
fsin=(x->sin(pi*x/6)).(X)
fsubs=[f[i]=>fsin[i] for i=1:4]
approx=substitute(q05,fsubs)
E=approx-sin(pi/12)



D(f,x)=expand_derivatives(Differential(x)(f))
dq=D(q,x)
dq1=substitute(dq,x=>1)
approx=substitute(dq1,fsubs)
E=approx-pi/6*cos(pi/6)



Iq=integrate(q,x)
Iq03=substitute(Iq,x=>3)-substitute(Iq,x=>0)
approx=substitute(Iq03,fsubs)
E=approx-6/pi



using Plots
qsub=expand(substitute(q,fsubs))
qsin=eval(build_function(qsub,x))
m(i)=prod(x-j for j=0:3)/(x-i)
d(i)=substitute(m(i),x=>i)
l(i)=m(i)/d(i)
psub=expand(sum(sin(pi*i/6)*l(i) for i=0:3))
psin=eval(build_function(psub,x))
plot(x->sin(pi*x/6),0:0.01:3,label="f")
plot!(psin,0:0.01:3,label="p")
plot!(qsin,0:0.01:3,label="q")





plot(x->psin(x)-sin(pi*x/6),0:0.01:3,label="p-f")
plot!(x->qsin(x)-sin(pi*x/6),0:0.01:3,label="q-f",
    framestyle=:origin)












