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vV ZIE ##RE (polynomial interpolation)

> restart;
X:=[0,1,2,3]:
Y:=[1,2,3,-2]:
| > with(LinearAlgebra):with(plots):

> listl:=[X,Y];
dsel =110,1,2,3], [1,2,3, -2]]

> 1llp:=listplot(Transpose(Matrix(listl))):
display(llp);
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f> A:=Matrix(4,4):
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for i from 1 to 4 do
for J from 1 to 4 do
A[i,j]:=X[i]"(3-1);

end do;
L end do:
> Aj;
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> al:=MatrixInverse(A).Transpose(Matrix((Y)));
1
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al = 3 (2.3.2)
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> fl:=unapply(add(al[ii,1l]*x"(ii-1),ii=1..4),x);
f=x—>1—x+ 3t =43 (2.3.3)
> flp:=plot(f1l(x),x=0..3):
llp:=listplot(Transpose (Matrix(listl))):
display(flp,11lp);
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[> restart:

F:=x->f0+(x-x0) *f1p+(x-x0) * (x-x1) *£2p;

F=x—=>0~+ (x—x0) flp+ (x—x0) (x—x/) f2p

> F(x1);

sl:=solve(F(x1l)=£f1,£flp);
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> s2:=solve(F(x2)=£2,£f2p);
fac_f2p:=factor(subs(£flp=sl,s2));
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> f£f11:=(£0-£f1)/(x0-x1);
££12:=(£1-£2)/(x1-x2);
£f£2:=(££11-££12)/(x0-x2);
fac_newton:=factor (£f£2);
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> evalb(fac_f2p=fac_newton);

rue
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VY Derivation of Simpson's rule

> restart;
f:=x->a*x"2+b*x+c;
el:=expand (subs (x1=x0+h,int (£(x),x=x0..x1)));

/Fxﬁﬂx2+bx+c
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el=ax0* h+ax0h* + T ald+bx0h+ > bt +ch

> e2:=expand(h/6%* (£(x0)+4*£(x0+h/2)+£(x0+h)));

e2=ax0 h+ax0n + éar/fz + bx0h+ %bllz +ch

> evalb(el=e2);

rue
¥ Numerical integration
[ > restart;
£fl:=x->4/(1+x"2);
plot(£f1(x),x=0..5);
S = x—
1+2°
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> int(f1(x),x=0..1);
b
> int(1/(1+x°2),x);
arctan(.x)
> N:=8
x0:=0
xn:=1
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> h:=(xn-x0)/N: o

for :|. from 0 to N-1 do VZ ﬁﬂﬁ%ﬁ
xi:=x0+(i+1/2)*h; -
ds:=h*fl(xi); ROEE
S:=S+dS;
end do: 1
evalf(S); y= 2
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[> h:=(xn-x0)/N: (B) 0% \
S:=£1(x0)/2: b)yBEAR
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end do: T, fordoop TETFE HELIFNE —D—DFTEXTH OK MHTO
Zv:ﬁfﬂg?z/z | v i (loglogplot) 3% & B¥F L\

3.1389884944910890093

¥ Simpson's rule(> > 7Y Y DRAR)

> M:=N/2:

h:=(xn-x0)/(2*M):

Seven:=0:

Sodd:=0:

for i from 1 to 2*M-1 by 2 do
xi:=x0+i*h;
Sodd:=Sodd+£f1(xi);

end do:

for i from 2 to 2*M-1 by 2 do
xi:=x0+i*h;
Seven:=Seven+£fl(xi);

end do:

evalf (h*(£1(x0)+4*Sodd+2*Seven+£f1l(xn))/3);

3.1415925024587069144
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