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Redeni soustav linearnich rovnic

e LDMT rozklad

* Pro obecné Ctvercové regularni matice

* L dolni trojuhelnikova s 1 na diagonale, D diagonalni, M dolni
trojuhelnikova s 1 na diagonale

for j =1:n
Solve L(1:7, 1:5)v(1:7) = A(1:7,7) for v(1:j).
fori=1:-1
M(j,1) = v{i)/d()
end

d(7) = v(j)
L+ Llnj)=
(A(F + Lin, ) = LG + Lin, 135 = D)u(Ll:7 = 1)) /2(5)
end



Reseni soustav linearnich rovnic

e LDL" rozklad

* Pro obecné Ctvercové regularni matice
* L dolnitrojuhelnikova s 1 na diagonale, D diagonalni

for i = 1:n
fori=1:-1
v(i) = L(j,1)d(s)
end
v(f) = A(4,7) = L(j, 1:j = 1)v(l:j — 1)
d(j) = v(J)
L+ 1m,j) =
(A(F + 1n, 7) = L(7 + Lin, 135 — 1)o(1:5 — 1)) /v(J)
end



Reseni soustav linearnich rovnic

* Choleského rozklad

* Pro symetrické, pozitivné definitni matice
Algorithm 23.1. Cholesky Factorization

R=A
fork=1tom
forj—k+1tom
R;j:m — Ry jomBj/ Rk

J»Jm

Rkkm - Rkkm/ka



Vypocetni narocnost

e Gaussova eliminace (LU rozklad)
* 2/3n3operaci

Algorithm 20.1. Gaussian Elimination without Pivoting

U=A, L=1
fork=1tom—1
forj=k+1tom

ejk = ujk/ Ugk

Ui kem — Ui km — ejkuk,k:m




Vypocetni narocnost

e Gaussova eliminace (LU rozklad) s ¢astecnou pivotizaci
* O(m?) (pivotizace) + 2/3m?3 operaci
Algorithm 21.1. Gaussian Elimination with Partial Pivoting

U=A, L=1, P=1
fork=1tom-1
Select 7 > k to maximize |u,,|
Up ko © Uik (interchange two rows)
braa—1 < bt
Dk, © D
forj=k+1tom
e = Ujn/ U

Ujkem = uj,k:m — LUk km



Vypocetni narocnost

e Gaussova eliminace (LU rozklad) s uplnou pivotizaci
* O(m?3) (pivotizace) + 2/3m?3 operaci

fork=1:n-1
Determine g withk < u<nand Awithk<A<nso
|A(u, )} = max{ |A(3,7)] :2 =kin, j=kin}
A(k,1:n) « A(p, 1:n)
A(lin, k) « A(1:n,A)
plk)=pn
g(k) = A
if A(k,k)#0
rows=k+1n
A(rows, k) = A(rows, k)/A(k, k)
A(rows,rows) = A(rows, rows) — A(rows, k) A(k, rows)
end
end



Vypocetni narocnost

* Choleského rozklad
* 1/3m3operaci

Algorithm 23.1. Cholesky Factorization

R=A
fork=1tom
forj=k+1tom
RJ'J':m = Rjdﬂn - Rk.j:mRkj/Rkk

Rk,k:m = Rk,k:m/ \/ Ry



Vypocetni narocnost

e LDMT
 Vlyzaduje 2/3m?3 operaci
e LDLT
* Vyzaduje 1/3m?3 operaci
* Dopredna a zpétna substituce
» Kazda vyzaduje 1/2m? operaci
* Inverzni matice
* VVypocet m3 operaci
* Redeni (ndsobeni inverzni matici) m? operaci



