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REZUMAT.- Asupra divislirii echidistante a unei curbe plane
netede. AceastX notll preziritd o metodd de divizare echidistantX
a unei curbe plane netede definit¥ prin ecuatia sa explicitX,
parametric¥, polard sau printr-un tabel de puncte discrete. in
finat este datX o aplicatie de naturd tehnicd. Programarea
formulei lui SIMPSON, aferentd unor integrliri numerice, a fost
ficut¥ in limbajul HPL pentru un calculator de tipul HEWLETT-
PACKARD 9826.

0. Introduction. BSetting of Problem. For a two-dimensional
smooth curve given by explicit, parametrjc, polar equations or

by n data points, i.e.:

| v = £(x), X € [xg9,%,], (1)
l x = x(t),
y =y(t), t € [tg,t,]), (2)
r =r(e), 9 € [00!0’)]' (3)

and respective
| (X0, Y0) e (X3,¥1) 00 (Xp,¥0)

Xg < X3 <...< X, n €N, (4)
on search points coordinates (a;,B;),i =0,m which divide this
curve in m equal arcs, or the distances between (a;,B8;) and
(@ 42/B441) 1 =0, m-T to be equal.

There are many technical applications of such problems. For
example, in the last part of this paper is presented equidistant
division of basis ellipse from gearings with elliptical gear

wheels.

1. BRIEF THEORETICAL SBPECIFICATIONS. SOLUTION OF PROBELM.

Let a plane smooth curve describe by the equations (1), (2) or
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f‘“‘f(x)~dx =10, 1i=0,m1
a

i

and a;,; unknown (initial value is a5 = x5 and maximum value is

a, = X,), becomes:

m
(h/3) {f(a;) + 4-f(a; + h) + 2-f(a; + 2h) + 4 f(a; + 3h) +...+

+ 4-fla; + (p - 1)h] + f(a; + ph)} - 10 = 0, (8)
where h = (a;,, - @;)/p, @y = X, @y = X,, 1 =0,m-1 and a;,, is
unknown value.

We remark that, in general, the function f has one of the

following forms:

./‘1 + [ (x)12~f(x), JIX(BOIZ+ [Y(t)]1? - £(b),

VIZ + (dr/de)? -~ £(9), 1 + [fex(x)])? - £(x) and

(ty, ) =[x, 2,1, [@y,9,] ~ [x,,x,] or (x,,%,,,] =~ [x,,x,]

For equation (8) we present a numerical solution by using
bisection method where a; < a;,; < a, = x,. In Fig. 1 is given the
algorithm of this method.

The number of points, p, for SIMPSON rule depends on the
e-precision supplyed by the user. If for the estimation of the
curve length £, we impose the precision e¢/2 and for each interval
[@;, a@;,;), the precision e/(2m) both from the estimation of
number p and for the solution of the equation (8), the total
error will be:

€/2 + me/(2:'m) = ¢ (9)

which may be considered as error for entire proceeding (7)-(8).






I. VLAIC

A subroutine for SIMPSON rule is presented by HPL, (5],
program given in Table 1.

In this method the stop criterion is to obtain a maximum
number of divisions for interval {a,b) or the difference between
two successive values is less than e¢-tolerance supplyed by the
user.

All parameters supplyed as input data for subroutine must
be initialized in driver programme:

The user may by joint subroutine with any your programme and
solution for integral value is stored in V variable.

Parameters and used variables:

a) Input data:

P - maximum numbers of iterations;

A - lower bounds of definite integral;

B - upper bounds of definite integral;

f(x)-Y - which may be given by the user;

E - error tolerance (difference between two successive

calculated values of integral.
b) Output data:

P, A, B, f(x), E (see a));

V - approximative value for definite integral:fbf(x)'dx.
a

c) Working varliables:
D - domain of abscissae;
J, (J < P) - index of iterations;
Q - precedent value of integral (used for to stop

criterion);
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- current number of intervals (N = 2"J);
- size of interval [C = (B - a)/N];
function argument;

- function value {y = f(x)];

KX 0 =
!

- the first and the last value of the integral.

Table 1 ~ HPL Programme of SIMPSON rule

0: “"SIMPSON":0->1i;0->V;s8fg3;if A>B;prt"error limits";ret

1: A->X;gsb"Function";V+Y->X;gsb"Function";V+Y->V;V+Y->R

2: if (J+1->J)>P;Q->V;ret

3: 2°"J->N; ((B-A) /N->C)+A->X;gsb"Functinn";V+4Y->V;A->D

4: if (D+2C->D)<B;gto 8

5: CV/3->V;if flg3;cfg3;gto 7

6: if abs(Q-V)<E;ret

7: V->Q;R->V;gto 2

8: D->X;gsb"Function";V+2Y->V;D+C->X;gsb"Function";4+4Y->V;
gto4

9: "Function"

10: 72.5*%V(1-X*X/(1041312))~->Y;ret

2. EXAMPLE. The described proceeding has been applicated for
equidistant division of basis ellipse from gearings with
elliptical gear wheels in paper industry (gearings axis has been
situated in focus of ellipse). Such an example of division is
given in Fig. 2, where it is shown coordinates of division

points.
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