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LAWLER AND BELL’S METHOD OF DISCRETE OPTIMIZATION

1. Procedure declaration. The procedure doptLB solves the following
problem:
Find the minimum of gy(x) under the restrictions

G11(2) — g12(2) = 0y g1 () — G2 (®) = 0y ..ty G () — Ga() = 0,

where @ = (2, Z3,...,%,), &; = 0,1, and th'e fun.d’ions 9oy 9115 G129 G219
G225 - ++3 Im1s Jme aTe Monotonically non-decreasing with respect to every ;.

Data:
n — number of zero-one variables z;,
m — number of restrictions g;(x)—¢g:,(z)= 0,

f — function with procedure heading: real procedure f(k, x); inte-
ger k; integer array «; which for £ = 0 calculates g,(x), for k = 1,

2, ..., m calculates g,,(r), and for k = m+1, m+2,...,2m cal-
culates g;_, (%), given z in x[1:n],
mar — maximum allowable number of type real.
Results:
z[1:n] — the solution vector,
2z — optimum value of g,; if 2 = max on exit, then there is no

feasible solution to the problem.

2. Method used. The algorithm was coded according to the method
given by Lawler and Bell in [1].

3. Certification. Several examples, including those given in [1],
were solved and correct results obtained. The calculations were done
on the ODRA 1204 computer.
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procedure doptLB(n,m,f,x,z,max);
yalue n,m;

integer n,m;

real z,max;

integer array x;

real procedure f;

begin

integer i;

real zg,gr;

integer array xx,xgl1:n];

array gl1:m];

for i:=1 gtep 1 until n do

xx[1]:=0;
for i:=1 gtep 1 until m do
if £(i,xx)<f(m+i,xx)
then go to ntrivsolj;
zs=f(0,xx);
for i:=1 gtep 1 until n do
x[1)e=xx[1i];
£o to finish;
ntrivsol:
xx[n]:=1;
Z$=max;
repeat:
zg:=(0,xx);
for i:=1 gtep 1 until n do

xg[1le=xx[1];
for i:=n gtep =1 until 1 do
if xx[i]=0

then xgl[il:=1
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elsge go 1o END;
END:
if zeg>z
then go to skip;
for i:=1 gtep 1 until m

begin
;=g[1_]:=f(m+i,n);

do

if £(i,xg)<gr
then go to skip

end i;

for 1:=1 gtep 1 until m do

if £(1,xx)<gli]

hen go to next;

t

x[1)e=xx[1];

skip:
for i:=1 gtep 1
xx[il:=xgl[i];

next:
for i:=n gtep -1 until 1 do

if xx[i]=1

g9 to repeat
end i,xx[1]=0;
finish:
end doptLB
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ALGORYTM 23
J. KUCHARCZYK (Wroclaw)

METODA LAWLERA 1 BELLA OPTYMALIZACJI DYSKRETNE]
STRESZCZENIE
Procedura doptLB rozwijzuje nastepujacy problem:
Znalez¢é minimum funkeji g, (x) dla warunkow
911(2) — 912(2) > 0, g9 (%) — gpo (%) > 0, ..., Gma(x) — Gin2(z) > 0,

gdzic = = (x;,2,,...,%,), zj = 0,1, oraz funkeje ¢,,9,1, 912> Go15 Jo2s +++> Imi» Gn2
83 monotonicznie niemalejace zec wzgledu na kazdg ze zmiennych x;.

Dane:

n — liczba zmiennych zero-jedynkowych wx;,

m — liczba ograniczen g¢; (x)— g (x) > 0,

f — funkeja o naglowku: real procedure f(k, x); integer k; integer array z; ktora
dla k = 0 oblicza g,(x), dla k =1, 2,..., m oblicza gy (z) i dla k =m+1,
m+2,..., 2m oblicza gy_n 2(x), gdzie z jest dane w x[1: n],

maxr — najwieksza dopuszczalna liczba typu rzeczywistego.
‘Wyniki:
z[{1:n] — wektor rozwigzania,
z — optymalna warto&é¢ funkeji g, (x); jezeli po wyjéciu z procedury z = max,

to problem nie ma rozwiazania dopuszeczalnego.

Algorytm oparty jest na metodzie podanej w [1]. Poprawno&é procedury spraw-
dzono na wielu przykladach na m. c. Odra 1204.



