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SVAZEK 15 (1970) APLIKACE MATEMATIKY ' CIsLO 1
ALGORITMY

21. PCHOLES

RESENI (2m + 1) DIAGONALOVEHO SYSTEMU LINEARNICH ALGEBRAICKYCH
ROVNIC S p PRAVYMI STRANAMI CHOLESKEHO METODOU

Joser CERMAK CSc., VSChT Pardubice

Procedure PCHOLES (n, m, p, a) result: (y);
integer n, m, p; real procedure a; array y;
Comment n je poéet rovnic, m §ife pdsu nenulovych koeficientit vedle hlavni diagondly,
p po&et vektorQ pravych stran, a funkéni procedura pro ureni pdsu nenulovych
hodnot prvkt a(i, j) matice a prvki vektortt pravych stran, y[1: n, 1: p] je matice
vysledku;
begin
integer i, j, jj, k, kk, kkk, k1, k2, I;
real r, s;
real array b[1:m + 1], [l :m x n — m x (m + 1)/2];
kk := 0;

for i := 1 step 1 until n do

begin [ := if i < m then i else m + 1;
k:=ifi > n — mthen n — i else m;
kk:=kk + (ifi >n —m + Ltheni —n + m — 1 else 0);
for j:=i — [ + 1step 1 until i do
begin s : = 0; kkk := 0;
for jj:=m + 2 — Istep luntilm + j — i do
begin k1 :=jj —m+1i—1;
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kkk = kkk + (if k1 > n — m + 1 then kl — n + m — 1 else 0);
s:=s+ b[jj] x c[(m—1) x kl —m + j — kkk]
end jj;
bm—i+j+1]:=a(i,j)—s
end j;
ri=1/b[m + 1];
for j := 1 step 1 until k do
begin s : = 0; kkk := 0;
for jj :=j + 1 step 1 until m do
begin k1 :=jj — m + i — 1;
kkk := kkk + (if k1 > n — m + 1 thenkl — n — m — 1 else 0);
k2:=(m — 1) x kl — m + j — kkk + i;
if k2> 1thens:=s + b[jj] x c[k2]
end jj;
c[m x (i—1)+j—kk]:=(a(i,i +j)—s) xr
endj;‘
for jj := 1 step 1 until p do
begin 5 : = 0;
forj:= m + 2 — I step 1 until m do
si=s+ b[j] x y[i +j—m— 1] y[i,jj]:= (a(i,n + jj) — s) x r
end jj
end i, konec pfimého chodu;
for i := n step —1 until 1 do
for [ := 1 step 1 until p do
begin s : = 0;
k:=1ifi > n — m then n else i + m;
kk:=ifi > n — m + 1 then entier (i — n + m — 1) x (i — n + m)[2)
else 0;
forj:= i + 1 step 1 until k do
si=s+ Y[ I xc[(i—1) x m+j—i-—kk];
y[i, 1] :=y[i, 1] = s
end konec obrdceného chodu

end proc PCHOLES;
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Metoda predpoklddd &teni, pfipadné postupny vypocet hodnot prvkit na hlavni
diagondle a 2 x m diagondldch podél ni, ddle pak prvki vektorl pravych stran.
Do paméti stroje uklddd jiZ jen pds Sife m odpovidajici horni trojihelnikové matici.

Metoda je obdobnd algoritmu &. 20.
Kontrolni ptiklad:

Je ddn systém rovnic:

3, + X,
4x; + X + 2x; =
2x, — X3 =

3x3 — X4 =

15
23
4
5

Funkéni procedura programu pro feSeni tohoto ptikladu spocivala v pfecteni jednoho

gisla na pdsce dat a dosazeni za hodnotu a(i, j).
Pdska dat obsahuje tyto hodnoty:

4 pocet rovnic
1 poloviéni podet nenulovych vedlej$ich diagondl
2 pocet vektorl pravych stran

3 1 5
4 1 2 12
2 -1 0 1
3 -1
Reseni:
x, =14
X, =213
x; =32
X, =41
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