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restart;

hermte dd := proc(xx::list,y::list,z::list,r::nane)
local N, I, X, Q J, K P, PP, C L,

i f (nops(xx)<>no s(y ) or (nops(xx)<>nops(z)) or
(nops&z)<>noEs(y ? en _

RROR( " Al | ree lists nmust be the sane size");

Enops(xx) 1;

r fromO0 to 4*N+2 do
r

I

—h —h —n
OOZ M

J fromO to 2*N+1 do
,Jd]:=infinity;

caoo

fromO to N do
= X + -

XX000

und( 10 ATY*y[ A?)
round((lO A7 *y 1 A7)

AR DMRAT
* % ok F

I from3 to 4*N-1 by 4 do
,/1\]73_=round((10.’\7)*(QI+1,0] - Q1-1,0]) / (X[1+1] - X1-1]))/

-~
o8l
_O_

r 1 fromO to N do
Q4*1+1,1]:=round((10.727)*z[ 1 +1] )/ (10."7);

od;

for J from2 to 2*N+1 do

for | fromJ to 4*N-J+2 by 2 do
](16—Ar7§)und((10 ADF(QT+1,3-1] - QI-2,3-1]) /7 (X[I+J] - XI-

ro;nO to 4*N+2 do
I, 0] >|nf|n|tythen _
tf("9%d %.3f %d1.7f , iquo(l,2), XI], qI,0]);

ntf( i z[i] f(z[l])\n;;
n'ltfg‘ ;

Pr!ntf(‘ ")

for J from1l to m n(2*N+1, 4) do
if ql, J]<>|nf|n|t then

prlntf( W1 7f° ,J1);
el se

Prlntf( BDE
od;

prlntf( \n');
od;

if 2*N+1>4 t hen
E—q 2*N+1, 4) - 1;

=lre 2*N+1,4;
if K>0 then
for Mfrom1l to K do
for | from4*Mto 4*N-4*M+2 do
for J fromd4*M+l to 4*(Mrl) do
if gl ,J]<>|nf|n|t then
printf(  9%d1. 7f" ,J1)



el se

Pirintf(‘ ),

od;
printf( \n);
od;

od;

fi:

if L>0 then
K: =K+1;

O for | from4*K to 4*N-4*K+2 do
for J from4*K+1l to 4*K+L do
if qI,J]<>infinity then
printf(" %17t ,Q1,J]);
el se

Pirintf(‘ BDE

od;
printf( \n);
od;
O fi;
fi:
O P.=Q0,0];
for J froml1l to 2*N+1 do
PP: =1;
for KfromO to J-1 do
PP: =PP* ( x- X[ 2*K] )
od;
Pa=P+q J, J] *PP;

O 1
E’Iri)i n'([)f(‘\nThe i nterpol ating polynomal is % ,P);
fo'r_J'from 0 to 2*N+1 do
C[J]:=round((10.77)*coeff(P,x,J))/(10.77);
PP: =PP+([ J] *x"J;
od;
r: =PP;
end;
Warning, imaginary unit 1" used as a local variable in procedure hernite_dd
hermite_dd := proc(xx:list, y::list, z:ligt, r::name)
localN, I, X, Q,J,K,P,PP,C, L, M;
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 Ifrom0to4* NC 2do
for Jfrom0to2* NC 1do
Q[1, J] :=infinity
end do
end do;
for I fromOtoNdo

X[4*1]:=xx[IC1];



X[4*1 C2]:=xx[IC1];
Q[4*1,0] :=round(10.A7* y[I C 1])/10.77;
Q[4*1 C2,0] :=round(10.A7* y[I C 1])/10."7
end do;
for [ from3by4to4* N K 1do
QI[I, 1] :=round(10.A7* (Q[1C1,0] KQ[I K 1,0])/ (X[IC1] K X[l K 1]))/10./7
end do;
for I fromOtoNdo
Q[4*1 C1,1] :=round(10.27* z[1 C 1])/10."7
end do;
for Jfrom2to2* NC 1do
for I fromJby2to4* NK JC 2do
Q[l,J] :=
round(10.A7* (Q[ICLIKI1]KQ[IK1,JK 1])/ (X[ICJ] K X[I KJ]))
/10.727 end do
end do;
printt i Zi] f(Ai])
Dk
printf (" - - ---me--
)
for Ifrom0Oto4* NC 2do
if Q[1,0] ¥ Oinfinitythen
printf ("%2d %7.3f %11.7f", iquo(l,
2), X[1'], Q[I,0])
else
printf ( )
end if;
for Jtomin(2* NC 1,4)do
if Q[1,J] ¥ Oinfinitythen
printf (" %11.7f", Q[1, J])
else
printf ( )
end if
end do;
printf (
)



end do;
ifO0 ¥ 2* NK 3then
K:=iguo(2* NC 1,4) K 1;
L:=irem(2* NC1,4);
if0 ¥ Kthen
for MtoK do
for I from4* Mto4* NK 4* MC 2do
for Jfrom4* M C 1to4* MC 4do
if Q[1,J] ¥ Oinfinitythen
printf (* %11.7f", Q[1, J])
else
printf ( )
end if
end do;
printf
)
end do
end do
end if;
if0 ¥ Lthen
K:=KC1,;
for 1 from4* Kto4* NK 4* KC 2do
for Jfrom4* KC 1to4* KCLdo
if Q[I,J] ¥ Oinfinitythen
printf (" %11.7f, Q[1, J])
else
printf )
end if
end do;
printf (
)
end do
end if
end if;
P:=QIO0,0];
for Jto2* NC 1do



PP:=1;
for KfromOtoJ K 1do
PP:=PP* (xK X[2*K])
end do;
P:=PCQ[J J]*PP
end do;
printf (*
The interpolating polynomial is%a’, P);
PP :=0;
for Jfrom0to2* NC 1do
C[J] :=round(10.~7* coeff (P, x,J))/10./7;
PP:=PPCCJ[J]* x"J
end do;
r:=pPP
end proc
[O
(O hermite_dd_dir: =proc()
printf( hermte_dd builds a divided-difference table and\n’);
printf( returns the interpolating polynomal\n);
printf( with all coefficients rounded to 7 decinmal places.\n\n");
printf( The argunments for hermite_dd are:\n');
printf( (1)the list of x val ues\n )
printf( (2)the list of f(x) ?/values\n)
printf( (3)the [ist of (x) va ues\n’);
printf( (4)the varlable for returning the Bolynom al\n\n");
printf( If assigning the result to a varia have the\n );
printf( variable and the 4th argunment the sanme.\n\n');
printf( If pis the variable for returning the polynomal\n");

printf( and has already been gl ven a value,\n);
printf( the procedure shoul d be preceded by the statenent:\n’);

printf( p:="p" );
end;
hermite_ dd dir:=proc()
printf ("hermite_dd builds a divided-difference table and
)
printf ("returns the interpolating polynomial
)
printf ("with all coefficients rounded to 7 decimal places.

)

printf (" The arguments for hermite_dd are:
Dk

printf ("(1)the list of x-values




O

)i
printf ("(2)thelist of f(x) or y-values
Dk
printf ("(3)the list of f'(x)-values
)i
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,
)
printf ("the procedure should be preceded by the statement:
)
printf ("p:="p"")

end proc



