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SVAZEK 18 (1973) APLIKACE MATEMATIKY ClsLo 6

ALGORITMY

33. KRYLOV

URCENIE CHARAKTERISTICKEHO POLYNOMU MATICE
KRYLOVOVOU METODOU

Veapo CeEcH, MFFUK, Praha

Nech A je Stvorcova matica rddu n, v nenulovy vektor. Nech vektory v, Av, ...
..., A¥7 1y 511 lin. nezavislé, ale spolu s vektorom A*v nech st uz lin. zavislé. Uvazujme
ststavu k lin. rovnic s k nezndmymi by, by, ..., b, _,:

(1 A + by A* v + .+ by =0

Ak k = n + 1, tak rieSenim ststavy (1) st koeficienty charakteristického polyné-
mu x" + b,_x""!' + ... + b, matice A(b, = 1).

Ak k < n, dojde k stiepeniu: podla [2] rieSenim sustavy (1) su koeficienty niekto-
rého delitela char. polynému a existuje matica rddu n — k + 1, s ktorou sa postup
zopakuje. Tak ur&ime niekolko delitelov char. polynému (takych, Ze ich vynasobe-
nim vznikne char. polyném), tj. miesto polynému stupiia n uréime najmenej dva
polyndmy nizsich stupniov, ¢o je vyhodné pre neskorsie hladanie korenov.

Procedura pracuje s pevnym pociatoénym vektorom v = e, a k $tiepeniu dochadza
vzdy, ak je matica blokovodiagonalna, alebo vznikla z blokovodiagonélnej matice
permutaciou.

procedure KRYLOV(n, A, m,eps, P, Q, INVM AT, SUCIN);
value n;
_integer m, n; real eps; integer array P; array Q;
procedure INVM AT, SUCIN;
comment n ... rad matice
A ... pole, deklarované v hlavnom programe s rozmermi 1 : n,
1 : n, obsahuje prvky matice, pracou procedury sa jeho
povodny obsah znici
m ... vystupny parameter, udava, kolko zloZiek je obsadenych
v poliach P, Q
eps ... ak |x| < eps, tak redlne x pokladame za nulové, volba eps
zavisi na pocitadi
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begin
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LA:

LB:

P, Q

INVMAT ...

SUCIN

. vystupné parametre, polia, deklarované v hlavnom progra-

me s rozmerom 1:2 X n, zloZka P[i] obsahuje celé &islo,
udévajuice pri ktorej mocnine premennej v char. polynéme
(i jeho deliteli) stoji koeficient uloZeny v Q[i] (i = 1,2, ...

., m), udaje o polynéme st uloZené v poradi od najvysiej
mocniny po abs. €lena a ak doslo k Stiepeniu, tak udaje
o prislu§nych delitefoch char. polynému st uloZené v po-
liach P, Q bezprostredne za sebou (pozri priklad)

procedira na inverziu matice s parametrami n (integer),
A, B (array 4, B[1 : n, 1 : n]) v tomto poradi, uri inverznt
maticu k matici 4 a uloZi ju do B

. procedura na nasobenie matic s parametrami p, g, r (inte-

ger), A, B, C (array A[1:p, 1:q], B[1:q, 1:7], C[1:p,
1 :r]) v tomto poradi, vynasobi maticu 4 maticou B a vysle-
dok uloZi do C;

integer i, j, I, r, s; real w;
integer array Z[1:n]; array B[1:n+ 1, 1:n], K,V[1:n, 1:n +1];
m:=Z[1]:=1;
for i := 2 step 1 until n do
begin Z[i] := i; V[i, 1] := 0 end;

V[1,1]:=

1.0;j:=1;

li=j,ji=j+1;
for i := 1 step 1 until n do
begin V[i,j] := 0;
for r := 1 step 1 until n do

VIi,j]:= A[i,r] x V[r, 1] + V[i,j];

Blj, 1] :=V[ij]

end;

]

for i ;= [ step —1 until 2 do
begin w := B[], i]; B[, i] := B[J, Z[i]]; B[j, Z[i]] := w end;

K[],J] 1=

—B[j, 1];

for i := 2 step 1 until / do
begin K[i,j] := —B[j, i]/B[i, i];
for r := i + 1 step 1 until n do

end:

)

B[j, r] := K[i, j] x B[i, r] + B[j, r]

for i :—= j step 1 until n do
if aps (B[, i]) > eps then go to LC;

goto LD;



LC: if i = j then go to LB;
ri=Z[j]; Z[j] := Z[i}; 2[i] := r;
for r := 2 step 1 until j do
begin w := B[r, j]; B[r,j]:= B[r,i]; B[r,i]:= w end;
go to LB;

LD: for r := 2 step 1 until / do
begin K[r, 2] := 0;
for s :=j — r + 1 step 1 until [ do
K[r, 2] :=K[j — r,s] x K[s,j] + K[r, 2]
end;
for r := 3 step 1 until / do
for s := 3 step 1 until r do
begin K[r, s] := 0;
fori:=j—r+ 1stepluntilj —s + 1do
K[r,s]:=K[j —r,i] x K[j —i,s — 1] + K[r, 5]
end;
Plm]:=1; Q[m]:=10; m:=m + 1;
for i := j — 2 step —1 until 0 do
begin P[m] :=i; Q[m]:=K[i + 1,j]; s:=1 — i;
for r := 2 step 1 until s do Q[m] := Q[m] + K[s, r];
m:=m+1
end;
if [ = n then go to LE;
for i := j step 1 until n do
begin for r := 1 step 1 until n do K[i, r] := 0;
K[i,i]:= 1.0
end;
for i := j step 1 until n do
-for r := 1 step 1 until n do
V[r,i]:= B[r,i — 1] := K[i, Z[r]];

INVMAT(n,V, K); SUCIN(n, n, n,K, A,V); SUCIN(n,n,n — 1, V, B, K);
n:=n-—1I
for i := 1 step 1 until n do
for r := 1 step 1 until n do A[i,r] := K[l + i, r];
go to LA;

LE: m:=m -1
end;
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Priklad: KRYLOV(7, A, m, 1o—7, P, Q, INVM AT, SUCIN);

(10 00 00 00 70 60 50
0.0 036 —05 30 00 00 00

00 10 10 20 00 00 00

matica A =100 —2.0 04 1.0 00 00 0.0
70 00 00 00 100 80 7.0

60 00 00 00 80 100 9.0

\50 00 00 00 70 90 100/

Q
1.00000000

—3.09999482, 1
2.59984474, 1
324000000, ,2

—2.70983642,,2
1.00000000

—2.36000000
7.42000004

—9.77200004

vysledok m=9

O 00 9 N L Ah W N = o~
O~ WO~ N WRN

Teda char. polyndm matice A je st¢inom polynémov

x* — 30.9999482x> + 25.9984474x* + 324x — 270.983642

x* — 2.36x* + 7.42000004x — 9.77200004.

Spotitanie tohto prikladu (s tlaou matice a vysledkov) trvalo na pogitadi
MINSK 22 4,03 min, kym napr. spocitanie prikladov s maticami 4. radu bez Stie-
penia trvalo okolo 50 s.

Rychlost procediry KRYLOV je pri $tiepeni znaéne ovplyvnena rychlostou pro-
cedury INVMAT.

Procedura bola vytvorena v ramci cviCenia z num. matematiky na MFFUK.
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OPRAVA

V algoritmu & 29 LAGUER, uvefejnéném v Aplikacich matematiky 18 (1973)
¢. 1 na str. 75 ve 4. fadku shora ma byt 3.50000000 misto 2.50000000. a na str. 74
v 13. fadku shora mé byt i := 1 misto i := step.

468



		webmaster@dml.cz
	2020-07-02T01:53:09+0200
	CZ
	DML-CZ attests to the accuracy and integrity of this document




