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BasikoÐ OrismoÐ

'Enac n× n pÐnakac A onom�zetai summetrikìc an A = AT .

'Enac n× n summetrikìc pÐnakac A onom�zetai jetik� orismènoc an
kai mìno an

xTAx > 0, gia k�je di�nusma x 6= 0.

Par�deigma: O pÐnakac A =

4 1 0
1 4 1
0 1 4

 eÐnai jetik� orismènoc, giatÐ

gia 0 6= x ∈ R3 èqoume

xTAx = 3x21 + (x1 + x2)
2 + 2x22 + (x2 + x3)

2 + 3x23 > 0,

ìpou h isìthta isqÔei mìno an x = (x1, x2, x3) = 0.
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ParagontopoÐhsh Cholesky

H mèjodoc Cholesky anafèretai sthn eidik  di�spash pou qarakthrÐzei
touc summetrikoÔc kai jetik� orismènouc pÐnakec. Eidikìtera, isqÔei to
parak�tw Je¸rhma.

Je¸rhma

'Enac summetrikìc pÐnakac A ∈ Rn×n mporeÐ na tejeÐ sth morf 

A = LLT ,

ìpou L eÐnai k�tw trigwnikìc pÐnakac me lii > 0, i = 1, . . . , n an kai

mìno an eÐnai jetik� orismènoc.
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Algìrijmoc ParagontopoÐhshc Cholesky

Algorithm 1 : Di�spash Cholesky gia n× n jetik� orismèno pÐnaka

1: Upolìgise l11 =
√
a11.

2: for i = 2, . . . , n do
3: li1 = ai1/l11 (upologismìc 1hc st lhc)
4: end for
5: if n > 2 then
6: for j = 2, . . . , n− 1 do

7: ljj =
√

ajj − l2j1 − l2j2 − · · · − l2j,j−1 (st lec j = 2, . . . , n− 1)

8: for i = j + 1, . . . , n do
9: lij = (aij − li1lj1 − li2lj2 − · · · − li,j−1lj,j−1) /ljj

10: end for
11: end for
12: lnn =

√
ann − l2n1 − · · · − l2n,n−1 (teleutaÐo diag¸nio stoiqeÐo)

13: end if
14: TÔpwse ton L
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Efarmog  di�spashc Cholesky sthn epÐlush grammik¸n

susthm�twn

'Estw to n× n grammikì sÔsthma

Ax = b,

ìpou A eÐnai summetrikìc kai jetik� orismènoc pÐnakac. Tìte h mèjodoc
Cholesky upologÐzei ton pÐnaka di�spashc L kai sth sunèqeia epilÔei to
sÔsthma se 2 st�dia:

1 Ly = b ⇒ me emprìc antikat�stash

2 LTx = y ⇒ me pÐsw antikat�stash.

ParagontopoÐhsh Cholesky (Master) LamÐa, M�rtioc 2019 5 / 9



Par�deigma

Na paragontopoihjeÐ o parak�tw summetrikìc kai jetik� orismènoc
pÐnakac me thn paragontopoihsh Cholesky

A =

 5 −1 3
−1 2 −2
3 −2 3

 .

l11 =
√
a11 =

√
5

l21 = a21/l11 = −1/
√
5

l31 = a31/l11 = 3/
√
5

l22 =
√
a22 − l221 = 3/

√
5

l32 = (a32 − l31l21) /l22 = −7/3
√
5

l33 =
√
a33 − l231 − l232 = 1/3
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ParagontopoÐhsh LDL

Je¸rhma

K�je summetrikìc kai jetik� orismènoc pÐnakac A ∈ Rn×n mporeÐ na

tejeÐ sth morf 

A = LDLT ,

ìpou L eÐnai k�tw trigwnikìc pÐnakac me lii = 1, i = 1, . . . , n kai D
eÐnai diag¸nioc me dii > 0, i = 1, . . . , n.

Fèrnoume pr¸ta ton pÐnaka sthn morf  A = LU , me lii = 1,
i = 1, . . . , n.

Apì ta diag¸nia (jetik�) stoiqeÐa tou U sqhmatÐzoume ton
diag¸nio pÐnaka D.

An jèsoume L̂ = LD1/2, tìte èqoume

A = LDLT = LD1/2︸ ︷︷ ︸ (D1/2)TLT︸ ︷︷ ︸ = L̂L̂T .
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'Askhsh 1

Na brejeÐ h paragontopoÐhsh se morf  PA = LU tou

pÐnaka A =
[
1 2 4
4 5 6
7 8 9

]
me qr sh thc apaloif c Gauss me merik 

od ghsh.0 0 1
1 0 0
0 1 0

A =

 1 0 0
4/7 1 0
1/7 1/2 1

7 8 9
0 6/7 19/2
0 0 −1/2

 .
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'Askhsh 2

Na brejoÔn h LDL kai sth sunèqeia h Cholesky

paragontopoÐhsh tou pÐnaka A =
[

4 2 −2
2 10 2
−2 2 5

]
.

A =
[
4 2 −2
0 9 3
0 0 3

] [ 1 0 0
1/2 1 0
−1/2 1/3 1

]
= LU.

A = L
[
4 0 0
0 9 0
0 0 3

] [ 1 1/2 −1/2
0 1 1/3
0 0 1

]
= LDLT︸ ︷︷ ︸

U

.

A = L
[ 2 0 0
0 3 0
0 0
√
3

]
︸ ︷︷ ︸

L̂

[ 2 0 0
0 3 0
0 0
√
3

]
L = L̂L̂T .
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