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The Mathematical Centre at Amsterdam, founded the 11th of February 1946,
1s a non-profit institution aiming at the promotion of pure mathematics
and 1ts applications, and is sponsored by the Netherlands Government

through the Netherlands Organization for Pure Research (Z2.W.0.) and the
Central National Council for Applied Scientific Research in the Nether-
lands (T.N.O.),by the Municipality of Amsterdam and by several industries.
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In this note some peculisr AIGOL - 50 procedures are described.
The first gives a method to build up arbitrary arithmetic expressions
with complex variables.
The other describes a method for calculating forward differences
and derivatives from a given set of function-values with equally spaced
parameter-values. 1t makes use of strong recursive procedures.
We do not claim that this method is handsome for numerical use, on the
contrary, as we Observed with the X1 computer of the Mathematical Centre,
it works of course; but wastes awfully much time. We find it however =
very beautiful and instructive i1llustration of the capability of ALGOL - 60,

We now describe the first vprocedures.
procedure Complex Arithmetic (a, b, R, r); array
hegin w i, k3 array H [1 4, 1:2];

__ntege'r pr ocedure P (1, 3)s value I, J: integer 1, J3 R
begin real a3 ki=k - 13 a:=H [i, 1] x E[J, 1] - H [i, 2] X
H 13, 21; H [k, 2]--—-— HI[i, 11 xHI[j, 21 + HE [1, 2] %
H [,j, 1]: H [k ,1}:= a3 P:=k

end.;
integer procedure Q (i, J); mlue i, ,j; integer i, Jj;
begin real a, D; k:mk -~ 13D H{Jj, 1 + HI[J, 2 H
8= (ﬂ [i: 1] xHI[I, 1] +HI[1i, 2] % H:[J: 2]).b:
[3, 1] - H{i, 1] X H

21)/o;

end*

integer procedure S (i, J
begin k:=k - 1; H [k, 1]
H [1: ] + H [J: ]

}: value i, J; integer i, J;
:mHii 11+ H[3, 1];: H [x, 2]:=

we
IE

ends

integer procedure T (a); array a;

begin k:= k + 1; H [k, 1]:t=a [1]; H [k, 2]:= a [2]; T:= k end;
integer procedure J (i , expi); integer 1; real expi:;

begin k:= k + 1; 1:= H [k, 1]J:= expil; 1i:= 2; H [k, 2]:= expi;
Jdei= K
end;

procedure U (i, R); value i; integer 1; array R;
begin R 111:=H [1i, 1]; R [2]:= H {1, 2], k:= 0 end;

= Q3
U (b (P (T (a))times:(T (a)))plus:(P (T (b))times:(T (b))), R);
comment ( g, X a ) + ( D % h )=: R ;
U (Q (8 (T (a))plus:(P (J (i,1-1))times:(T divided by:

)
)J r):

comment ( & + ( 1 X

(b)
(s (T (a))plus:(P (J {i,1-1))times:(T (g)
( a + ( -1 X b

wvwm
\\

),
)
)
) )=
end

Thi. ?rocedu;e asSsigns the value a/\2 + M\B to R and the value
(. + iv)/(a ~ ib) to r, where a, b, R and r are complex numbers.

We focus attention to the value r*all of the parameters of the procedures,
this 1s essentisl.

Furthermore we notice that the depth or height of the accumulator H is
the maximum number of right~handed brackets placed one after another,

not calculating the brackets which occur in parameter-delimiters.
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The following program calculates the third derivative of exp (x)

with a 6-~point difference scheme, the error is of the order n\3, where h
is the steplength.

begin

end

real h; integer i, k; array A [1:50];
real procedure SUM(i,h,k,t1); value k; integer i,k,h; real ti;

begin real s8; s:= 03 for 1:= h step 1 until k do si= 8 + ti;

ivit= g

end;

real procedure DELTA (N,k,kO,fk); value N,kO; real fk:
integer N,k,kO;

comment N i1s the order of the forward difference which is
calculated from a set of function~values with equidistant
parameter~values, in formulg:

MI—E‘A = f (ko) ;

begin integer 13

DE[TA:= 1f N = 1

then SWM (%,k0,k0+1, (-1)A(k+1~k0) x Tk) .
else DEITA (1,1,k0,DRITA (N-1,k,1,fk))

end;

real procedure DER
OR,N,k,kO »
comment OR 1s the order of the derivative, calculsted from s given
set of function-values f(k), with equidistant parameter-values,
the error i1s of the order WA(N+1-0R), where h is the steplength,
kKO is the point where the derivative 1s calculated, in formula:

(m,N,h,k,kO,fk); value (R,N,h,kO; real fk,h;

LA -CR ) Z_ (= AN(11+eeoHiR) /(11X o oXigr) X £(kO);

begln integer 1;
DER:= 1f OR = 1
then SIM (1i,1,N,DELTA (1,k,k0,fk) x (-1)A(1i+1)/1i)/n
else DER (1,N+1-0R,h,i,k0,DER (OR-1,N-1,h,k,i,fk))

end; "
for 1:= 1 step 1 until 50 do Ali]:= exp (i/50);
for 1:= 1 step 1 until 25 do A[i]:= DER (3,6,1/50,k,1,Alk])

At the end of this program the third derivatives of exp (x) in the points
i =1/50, 2/50, ..., 25/50 are assigned to the array A[i].
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Next follows a program which calculates from a given set of
points (x [1i], y[il), 1 =1, 2,...,n, the point (x0, yO) which has a
minimal distance to all these points, called the point of Toricelli.
Starting with some point (x0, yO) the program seeks automatically the best
direction ¢ , where a better point will be found. Then (x0, y0) is replaced
by (x0 + r cos(¢), yO + r sin(¢)), where r is the steplength. .
Until the steplength r is smaller than some number eps the program will
continue.

Un a read-band the following numbers must be punched:
The number of points,
the first point (x0, yO)( in this sequence) P
the points (x [1], ¥y [1])( in this sequence),
the Tirst steplength,
the number eps.

begin real x0, yO, r, dx, dy, eps, S, C, RHOl, RHO2; integer i, k, n;

ne= reads K:= 03

begin array x1, x2, yl, y2, A, B {i:n]:
x0:= read; yO:= read; NLCR; PRINTTEXT HiHet startpunt is:"#);
print(x0); print (y0); NLCR;
PRINTTEXT ({De hoekpunten zijn:}); NLCR; for i:= 1 step 1
until n 4o

begin x1 [i]:= read; print (x1 [1]); v1 [id:= read; print
(y1 [i])s x1 [il:=x1 [1] = x03 y1 [1]:= y1 [i] - yO3
A [ile= sqrt (x1 [ilh2 + y1 [1]42); NLCR

end; *

e e

r:= read; NLCR: PRINTTEXT (‘FDe eerste staplengte is:Df) 3
print (r); NLCR; eps:= read; print (eps); NLCR; PRINTTEXT
(< Het minimum punt is: De afstand is: Som sin is: Som cos is:});
NLCR; RHDO1:= sM (i, 1, n, A [1i]);
OPNIEUW: S:= SM (i, 1, n, y1 [11/a [i]); C:= SwM (i, 1, n, xV [1]/
Afi]l); if S = 0A C = 0 then goto EIND;
dx:= sqrt (A2 + ¢f2); dy:= S X r/dx; dx:= C X r/dx;
(R

goto LOOP DOCR;
BEGIN: = ,1 X dx3 dy:= .1 X dys ri= .1 X r3
IOOP DOOR: for i:= 1 step 1 until n do
begin x2 [1]:= x1 [1i] - dx; y2 [i]:=y1 [1] - ay; B [1]:=
sqrt (x2 [iA2 + y2 [i1A2) end;
k:e= k + 13 RHOZ2 SIM (i, 1, n, B [1i])s if r < eps then

aiasvisiniiabins

+
goto EIND; if RHO2 > RHO1 then goto BEGIN else
begin for 1i:= 1 step 1 until n do

g"eEin x1 [iT:= x2 [1i]; y1Ti]:ﬂ v [1];

A [i]:=3B [1]

end; x0:= x0 + dxj; yO:= y0O + dy; RHO1 := RHOZ2;
print (k)3 print (x0); print (yO); print (RHO1);
print (S)3 print (C); NLCR; goto OPNIEWW

ennd



