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ENCLOSURE OF A POINT TO THE MINIMUM SPANNING TREE

1. Procedure declaration. Given the minimum spanning tree F(Z)
over the set Z of k points P,, P,, ..., P, and given k distances of the
point P, , from the points of the set Z, procedure Minden calculates the
minimum spanning tree for the set of k¥ -+1 points.

Data:
k — number of points in F(Z);
L[1:k—1] — integer array of links in F(Z);
¢[1:k—1] — real array of the distances occurring in F(Z);
d[1:k] — real array of the distances of point P, ., from the points
of Z, i.e. d[i] = d(Pyy,,Py).

Results:
L[1:k] — integer array of links in the newly formed minimum spanning
tree;
c¢[1:k] — real array of the distances occurring in the newly formed

minimum spanning tree.

2. Method used. Let be given the minimum spanning tree F(Z)
over the set Z = {P,,P,,...,P,}, ie. let be given the distances
C1y €3y .y €y ON the links -PlPL17P2PL2’ ooy Py Pr,_, and also the
distances d,, d,, ..., d, of the point P, , from the points of the set Z,
i.e. the distance of the point P, ., from the point P;e Z equals d;. Procedure
Minden calculates the minimum spanning tree of the set ZU{P,,,} using
the following theorem (see [1], p. 17):

For the link P, P; connecting the points P; and P; of the set X to belong
to the minimum spanning tree F(X) it is necessary and sufficient that there
exist sets U and V with the following properties: X = UUV, P,e U,
P;e V and d(P;, P;) =d(U, V).

Connecting the point P; with the point Pr (for ¢ =1,2,..., k),
one obtains the link of the minimum spanning tree F(Zu {P,.,}) having
the distance d;.
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procedure Minden(k,d,L,c);

value k3

integer k;
integer array L;
array c,d;
begin
integer g, 1,11, Jj,k1,nr,p,rg,rj, tJ;
real ck,dj,R;
integer erray r,t[1:k];
p:=k+1;
Rs=ck:=cl[k]:=d[x];
nr:=k;
k1s=k-1;
for jt=1 gtep 1 umtil k1 do
begin
r(jli=3;
djs=aljls
if dj<R
then
begin
R:=dj;
nr:=j
end dj<R;
if Lljl=x

cki=c[3];
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pi=J
end of jl<ek
end L[jl=k;
t[j1s=Ll3];
al3li=el3];
cljli=aj
end 3
t{k]s=p;
dlk]s=eks
Linr]s=k+1;-
c[nr]:=R;
rl(kx]s=nr;
rinrle=k;
for 11=k1 gtep -1 until 1 do
begin
Ri=2x¢([r[1]];
113=1+1;
for ji=1 giep 1 uatil 1 dp
begin
rit=r(3];
tie=tirjl;
djs=dlrjl;
for e1=11 gtep 1 wntil k do
begin
rgs=rigl;
if ti=rg
then
begin
if dj<R

then



bealn
Ret=djs
ps=J;
nr:=rg
end dj<R
end tj=rg
else
if tlrgl=rj
then
begin
if dlrgl<r
then

begin
Ri=d[rgl;

g

p:=J;
nrisrg
end dlrgl<R
end tlrgl=rj
end g;
if elrjl<r
then
begin
Rs=elrjls
pi=J;
nri=k+1
end clrjl<r
end J;
je=r(pl;
rlpli=r{i];
r(1]i=j;
L{j]s=nr;
e[jls=R
end 1
oad Minden
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3. Certification. For the data

% 1 2 3 4 5 6 7 8 9

L[] 8 1 4 6 6 2 2 9 —
c[i] 3.6 14 21.2 41 14 30 41 50 -—
dfi] 64 64 283 90 102 89 4.0 82 4.1

the following results were obtained:

1 1 2 3 4 5 6 7 8 9

L] 2 7 4 6 6 2 10 1 10
c[{] 1.4 41 21.2 41 14 30 40 3.6 4.1
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DOLACZENIE PUNKTU DO NAJKROTSZEGO DENDRYTU

STRESZCZENIE

Procedura Minden stuzy do obliczania najkrétszego dendrytu dla zbioru (k+1)-
-punktowego, gdy dany jest najkrétszy dendryt F(Z) zbioru k-punktowego Z oraz k
odleglodei dowolnego punktu Pj,; od punktéw zbioru Z.

Dane:

k — liczba punktéw w dendrycie F(Z);
L[1:%k—1] — tablica polaczeh w dendrycie F(Z);
¢[1:k—1] — tablica dlugofci krawedzi w dendrycie F(Z);
d[1:k] — tablica odleglodci punktu Py, od punktéw Py, P,, ..., Py zbioru Z,
gdzie d[i] = d(Pk+1’Pi)'
‘Wyniki:
L[1:k] — tablica polaczen w najkrétszym dendrycie (k¥4-1)-punktowym;
¢[1: k] — tablica dlugoéci krawedzi w najkrétszym dendrycie (k- 1)-punktowym.

Obliczenia, wykonane na maszynie cyfrowej Odra 1204, wykazaly poprawnosé

procedury. ,



