[O restart;
[O
O hermte := proc(xx::list,y::list,z::list,r::name)
local N, K, X, Lprine, J, L, H Hhat, Y, Z HH
O if (nops(xx)<>no s(y ) or (nops(xx)<>nops(z)) or
(nopsgz)<>noEs(y ? en _
FRROR Al ree lists nmust be the sane size");
[
N::nops(xx)-l:

for J fromO to N do XJ —xx[J+1] od

for J fromO to N do Y[J J+1

for J fromO to N do —z J+1

L:=array(N..N, 0..N):

for J fromO to N do L[N,J]:=1:od:

for J fromO to N do

for KfromO to N do

iI;I K<>J then L[N J]:=L[N,J]*(x-X[K])/ (X[JI]-XK]) fi:
od:

od:

for J fromO to N do
L[ N, J] : =unappl y(col l ect (L[N, J], x), X):

Lprlme—array(N N, 0..N):
H =array(N.. N, O. .N)
for J fromO to N do
rlma[NJ =D(L[ N, J]):
HF —unagyply(collect((l 2*(x-X[J])*Lprinme[ N, J] (X[ J]))*(L[N, J]
(X)) ' X)X

Hhat —array(N N, 0..N):

for JfromO to N do
Hhat [ N, Jl =unappl gcollect((x XJ])*S EN J](x))"2,Xx),X);
Hg =HH+Y[ J] *H[ N, 3] (x) +Z[ J] *Hhat [ N, J]

HH: =col | ect ( HH, x) ; _
alr—ll ntf( \nThe |nterpol ating polynomal is % , HH);

end;
hermite:= proc(xx:list, y:list, z:list, r::name)

local N, K, X, Lprime J, L, H, Hhat, Y, Z, HH;
if nops(xx) ¥ Onops(y) or nops(xx) ¥ Onops(z) or nops(z) ¥ Onops(y) then
ERROR("AII three lists must be the same size")

end if;

N :=nops(xx) K 1;

for JfromOtoNdo
X[J] = xx[JC 1]

end do;

for JfromOtoNdo
Y[J]:=y[JC1]

end do;

for IfromOtoNdo



Z[J]:=2z[JC1]
end do;
L:=array(N..N,0..N);
for JfromOtoNdo
L[N,J] =1
end do;
for Jfrom0OtoNdo
for KfromOtoNdo
if KT OJthen
LIN,J]:=L[N,J]* (xK X[K])/ ( X[J] K X[K])
end if
end do
end do;
for Jfrom0OtoNdo
L[ N, J] :=unapply(collect(L[ N, J], X), X)
end do;
Lprime:=array(N..N,0..N);
H:=array(N..N, 0..N);
for Jfrom0OtoNdo
Lprime[ N,J] :=D(L[ N, J]);
H[ N, J] := unapply(
collect( (1 K2* (x K X[J])* Lprime[ N, J] ( X[J]))* L[N, J] (x)"2, x), X)
end do;
Hhat := array(N..N, 0..N);
HH =0;
for Jfrom0OtoNdo
Hhat[ N, J] := unapply(collect( (x K X[J])* L[ N, J] (x)"2, X), X);
HH:=HH CY[J]*H[ N,J](x)C Z[J]*Hhat[ N, J] (x)
end do;
HH := collect(HH, x);
printf (°
The interpolating polynomial is%a’, HH );
HH
end proc
[O
O hermite_dir:=proc()
printf(Thermte returns the interpolating polynomal.\n\n");




printf( The argunents for hermte are:\n’);
(1

printf the |ist of x-values\n');

printf 2)the list of f(x) or y-values\n);

printf 3)the list of f'"(x)-values\n);

printf 4)the variable for returning the polynomal\n\n);
printf( If assigning the result to a variable, have the\n);
printf( variable and the 4th argunent the sanme.\n\n);

v

printf( If pis the variable for returning the polynomal\n);
printf( and has al ready been 8I ven a value,\n);

printf( the p'rpcedure shoul d be preceded by the statenment:\n’);

printf( p:="p" " );
end;
hermite dir :=proc()

printf ("hermite returns the inter polating polynomial.

)
printf (" The arguments for hermite are:
)
printf ("(1)thelist of x-values
)
printf ("(2)thelist of f(x) or y-values
)
printf ("(3)the list of f'(x)-values
)
printf (" (4)the variable for returning the polynomial

)

printf ("If assigning the result to a variable, have the
)

printf ("variable and the 4th argument the same.
)

printf ("If p isthe variable for returning the polynomial
)

printf ("and has already been given a value,
Dk

printf ("the procedure should be preceded by the statement:
)

printf ("p:="p"")

end proc

O






