ZASTOSOWANIA MATEMATYKI
APPLICATIONES  MATHEMATICAL
XIIT, 4 (1973)

ALGORITHM 25
J. KUCHARCZYK (Wroclaw)

DISCRETE OPTIMIZATION
BY THE METHOD OF MAO AND WALLINGFORD

1. Procedure declaration. The procedure dopt M W solves the following
problem:

Find the minimum of g(z) = go1 (%) — ¢z (®), given g,,(x) —¢g12(7) = 0,
921 () — oz (®) = 0, ...y g1 (¥) — Ga (%) = 0, Where o = (24, x,,...,a,),
#; = 0,1, and the functions g¢; (¢ =0,1,...,m; j = 1,2) are monoto-
nically non-decreasing with respect to every variable ;.

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

f — function with procedure heading: real procedure f(k, x); inte-
ger k; integer array x; which for k = 0 calculates g, (), for
k = —1 calculates gy (z), for k =1,2,..., m calculates g, (x),
and for k =m+41,m+2,...,2m calculates g,_,,,(x), given x
in 2[1:n],
mar — maximum allowable number of type real.

Results:
x[1:n] — the solution vector,
# — optimum value of g(x); if 2 = max on ecxit, then there is no

feasible solution to the problem.

2. Method used. The algorithm is based on [2] and was coded accord-
ing to the flow diagram given there.

3. Certification. Several examples were solved and correct results
obtained. The procedure doptM W wes also compared with the procedure
doptLB [1] for problems with appropriatc objective functions. Both
procedures gave identical correct results, though dopt MW was, as exﬁected,
considerably slower in computation than doptLB.
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procedure doptMW(n,m,f,x,z,max);
Yalue n,m;
integer n,m;
real 2,max;
integer array x;
real procedure f;
begin
integer 1;
Ieal zg,gr;
integer array xx,xgl[1:n];
array gl1:m];
Z$=max;
for i:=1 gtep 1 until n do
xx[i]:=0;
for 1:=1 gtep 1 until m do
if £(i,xx)<f(m+i,xx)
then go to ntrivsol;
z:=£(0,xx)-f(~-1,xx);
for 1:=1 gtep 1 until n do
x[1]e=xx[1];
ntrivsol:
xx[n):=1;
repeat:
for i:=1 ptep 1 until n do
xglile=xx[1];
for i:=n gtep -1 until 1 do

if x=x[il=0
then xg[il:=1

else go to END;
END:
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zg:=£(0,xx);
if zg-f(-1,xg)>z
then go %o skip;
for 1:=1 gtep 1 until m do
begin
gri=g[ile=f(m+i,xx);
if £(i,xg)<er
then go to skip
end 1;
for i:=1 gtep 1 until m do
if £(i,xx)<gli]
then go 1o next;

zgt=zg-f(=-1,xx);
if z>zg
then
begin
zZ1=2g;
for i:=1 gtep 1 until n do
x[i)s=xx[1i]
end z>zg;
8o 1o next;
skip:
for i:=1 gtep 1 until n do
xx[i]:=xg[i];

next:

for i:=n gtep -1 until 1 4

if xx[i]=1
then xx[i]:=0
else

begin
xx[i):=1;
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B9 to repeat
end i,xx[1]=0;
finish:
end doptMw
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ALGORYTM 25

J. KUCHARCZYK (Wroclaw)

OPTYMIZACJA DYSKRETNA METODA MAO I WALLINGFORDA

STRESZCZENIE

Procedura dopt MW rozwiazuje nastepujace zagadnienie:
Znalezé minimum funkeji g(z) = g, () — gp (¢) przy warunkach g,, (x) — g, (z)>

>0, g5 (@) —Goo(®) > 0, ..., g1 (¥) — gma (®) > 0, gdzic z = (x;, Xy, ..., Tp), 27 = 0, 1,
oraz funkcje g;; (¢ = 0,1,...,m; j = 1, 2) s3 monotoniczniec niemalejace ze wzgledu
na kazdg ze zmiennych z;.
Dane:
n — liczba zmiennych zero-jedynkowych z;,
m — liczba ograniczen g¢; (x) — ¢;(x) > O,
f — funkcja o nagiéwku: real procedure f(k, x); integer k; integer array x; ktéra dla
k = 0 oblicza g, (x), dla k = —1 oblicza gy(x), dla &k =1,2,...,m
oblicza g (z)idlak = m+1,m+2,..., 2m oblicza gx_sm, o (*) przy ¢ zadanym
w x[I:n],

max — najwieksza dopuszezalna liczba rzeezy wista.
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Wyniki:
z[I:n] — wektor rozwigzania optymalnego,
2z — optymalna wartosé funkeji g(x); jezeli po wyjéciu z procedury z = max,

to zagadnienie nie ma rozwigzania dopuszczalnego.

Algorytm oparty jest na metodzie podanej w [2]. Sprawdzono jego poprawnosé
na kilku przykladach, a ponadto poréwnano go — dla odpowiednich funkeji celu —
z wynikami otrzymanymi za pomocg procedury doptLB [1]. Otrzymano wyniki zgodne,
chociaz — jak sie tego spodziewano — czas obliczent dla procedury dopt MW znacznie
przewyzszal czas obliczen przy uzyciu procedury doptLB. Wszystkie obliczenia wyko-
nano na m.c. ODRA 1204.



