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ALGORITHM 30
E. NEUMAN (Wroclaw)

THE CALCULATION OF THE MINIMUM
OF A CERTAIN FUNCTION OF ONE VARIABLE

1. Procedure declaration. For given numbers m, C,, C,,...,0,, and

Dy, Dy, ..., D,,, the procedure minmaxsol finds the number # such that
(1) min max (C;t+Dy)= max (C;i+D;).
t  1=1,2,...m 1=1,2,...,m

We assume that

inf max (Cit+D;) > — oo,

—00<ti<00 1=1,2,...,Mm
Data:

m — the number of linear functions in (1),
eps — the maximum positive number satisfying the machine
equality 1.0+ eps = 1.0,
maxr — the maximum allowed number of type real in the com-
puter,
C, D[1:m] — the arrays of coefficients in (1),
t — the initial approximation of the number i.

Results:

lopt — the value of the right-hand side expression of equality (1),
t — the point in which the funection

max (C;t+ Dy)

1=1,2,...,0

attains the minimum value.
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procedure minmaxsol(m,eps,maxr,C,D,lopt,t);
velue m;
integer m;
real eps,lopt,maxr,t;
array C,D;
begin
integer 1,j,J1,J2;
real s,81,82,83,t1,t2;
Boolean b;
b:=falge;
iter: |
t1:=-maxr;
for i:=1 gtep 1 until m do
if bAi=j2
then go o el
s2:=C[1];
g:=g2%t+D[1];
if s>t
then

J1i=3-1;
if PAabs(t1-t2)<eps
then go to e;

i1t abs(s1)<eps
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then

egin

F

82 :=maxr;

for i:=1 step 1 until j1,j+71 step 1 until m do

begin
:=C[i];

t2:=(t1-D[11)/s;
if abs(t2)<s2
then s2:=t2
end s4.0
end i;
te1=g2;
go to exit
end abs(s1)<eps;
iter1t:
81:=-1/81;
t2:=maxr:

for i:=1 gtep 1 until j1,j+1 step 1 until m do

s3:=C[1i]:

82:=83%s1+1.

if s24.C

then
s3:=(t1-83=t-D[i])/s2:
it 83>.0As3<tz

ther
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t2:=83;
J2i=1
end s3>,0A83<t2
end s24.0
end i3
if t2=maxr
then go o exit;
ti=t+81%t23
t2:=t1-t23
b:=true;
go to iter;
e:s1:=C[j2];
if sign(C[j1)=sign(s1)
then
begin
je=J2;s
ji:=j2-1;
go to iter?
end sign(C[j])=sign(s1);
exit:
lopt:=t1

end minmaxsol

2. Method used. The descent method has been used (see [1]). This
n.lethod was modified so that cases, where some or all numbers C;
(¢ =1,2,...,m) are equal zero, are admissible.

3. Certification. The procedure minmaxsol has extensively been
tested on .the Odra 1204 computer. The obtained results were correct.
The considered procedure was used in the procedure minmazfun

(see [2]).
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The calculation time depends considerably not only on the parameter
m but also on the form of the linear functions in (1), and also on the initial

approximation of the point . In control examples, the calculation time
was the following:

m | 50 | 100 | 250 | 500
timein sec. | 1 | 2 | 4 | 32
References
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ALGORYTM 30
E. NEUMAN (Wroclaw)

OBLICZANIE MINIMUM PEWNE]J FUNKCJI JEDNEJ ZMIENNE]

STRESZCZENIE

Dla danych liczb m, C;, Oy, ..., Oy oraz D, D,, ..., D), procedura minmazsol
znajduje liczbe ¢ taka, ze

(1) min max (Ojt+D;) = max (Og+D;).

t 1=1,2,..m 1=1,2,000m

Zaklada sie, Ze

inf max (Cit+D;)> — oo.
—o<i<oo i=1,2,...,m

Dane:
-m — liczba funkeji liniowych wystepujacych w (1),
eps — najwieksza liczba dodatnia spelniajaca réwnosé maszynows 1.0+ eps
= 1.0,
mazr — najwieksza dopuszezalna w maszynie cyfrowej liczba typu real,
C, D [1:m] — tablice wspblezynnikéw wystepujacych w (1),
t — przyblizenie poczatkowe szukanej liczby ¢.
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Wyniki :
lopt — wartodé prawej strony réwnoséei (1),

t — punkt, w ktérym funkecja max (O;t+ Dj;) osigga warto8é minimalng.
1=1,2,000,m

W procedurze minmaszsol zastosowano metode spadku [1]. Wspomniang metode
zmodyfikowano tak, Ze dopuszczalne sg przypadki, kiedy niektére badZi wszystkie
wspélezynniki C; (1 = 1, 2, ..., m) sa r6wne zeru. Procedura minmaxsol byla wielo-
krotnie sprawdzana na maszynie cyfrowej Odra 1204. Uzyskane wyniki byly poprawne.



