Num. Math.—4

RH R felbontas parkettazassal (Cholesky) [LL"]

H B B N
H B N
H B
O
= Feladat
Adjuk meg a Cholesky felbontast.
In[5]:=
=5 o)
= Megoldas

O White-Box: a parketta algoritmus1épésrol 1épésre.

B RT R:(rn 0 )(rll rlZ)
o I 0 l»

r112=1:>r11=1r12=2, r222=5:>r22=\/ 5

m Black-Box: A Mathematica built—in fliggvény a felbontas jobboldali komponensét adja.
nel= R = Chol eskyDeconposi tion[B];

n7= Mt ri xForm[ R]

1 2
Out[7)//MatrixForm:

0 /5

nigl= { Mat ri xForm[ Transpose [R]], MatrixForm[R]}

Outg)= {(i \/O?) (2 25 ]}

B=R"R
nel= Mt ri xForm[ Tr anspose [R]. R]

2
Out[9)//MatrixForm: (2 9)
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m Feladat
4 2 -2
B=|2 10 5 |;
-2 5 21

Adjuk meg a Cholesky felbontéast és a médositott felbontast.

4 2 -2
o= B=12 10 5 |;
-2 5 21

n1zi= (R = Chol eskyDeconposi tion[B]) // MatrixForm

Out[12]//MatrixForm=

21 -1
03 2
00 4

3= Map [Matri xForm, {QGonj ugat eTranspose [R], R, Gonjugat eTranspose [R]. R} ]

2 00 21 -1 4 2 -2
om[la]{(l 30), 03 2 2 105}
12 4 00 4 25 2

mn171= L = Gonj ugat eTranspose [R]. O agonal Matrix [1/ {R[[1, 111, R[[2, 211, RI[3, 311}1;
DD =D agonal Matrix[{4, 9, 16}1;

Modositott Cholesky, ha az alapfelbontéds mar ismert
ner= L. DD. Conj ugat eTranspose [ L] // MatrixForm

Out[19]//MatrixForm=
4 2 -2
2 10 5
-2 5 21

neop= A ear [L]

Maodositott Cholesky (parkettazas, rek. 6sszefliggések megfeleld sorrendben)
In[21]:= (LL=TabIe[If [j =k, 1, If [] > k, Lj,k’ 011, {j, 3}, {k, 3}1).
D agonal Matrix [{dy, d, d3z}]. Transpose [ LL] // MatrixForm

Out[21]//MatrixForm:

d1 di Lo 1 di Lz 1
d; L2 1 dz +dy LZ 4 d; L2,1 L3 1 +d2 L3 2
dy L3, 1 di Lz, 1 L3, 1+ do L3, 2 dz+d; Lg’ 1+ d, L?%, 2

m Feladat
1 -2+1i 1
nzgl= B=|-2-1 19 -3 |;
-1 -3 3
= Megoldas

9= R = Chol eskyDeconposi ti on[B];



o= Mat ri xForm[ R]

Out[30]//MatrixForm=

1 -2+1 i
0 V14 (-2+i) |2
NED

nz1= CQonj ugat eTranspose [R]. R // Matri xForm
Out[31]//MatrixForm=
1 -2+1 1
-2-1 19 -3
-1 -3 3
2= Mat ri xForm[ B]

Out[32]//MatrixForm=

-2-1 19 -3

1 -2+ 1 j.]

-1 -3 3
m Feladat
Adjuk meg a Cholesky felbontast.
1 0 -1
B=|0 1 -1/
-1 -1 2
Det [B]

Chol eskyDeconposi ti on [ B]

B nem pozitiv defintit, a felbontast nem adjameg a built—in fgv.

Nézzik az 6sszes 2x2-es és 1x1-esfominort
Mapl ndexed [ Take [#, #2]1[[1]] & Mnors[B, 2]]

Mapl ndexed [ Take [#, #2]1[[1]] & Mnors[B, 1]]
= Megoldéas

B nem PD, de van neki Cholesky felbontasa
nzsk= R={{1, 0, -1}, {0, 1, -1}, {0, O, 0}}; MatrixForm[R]

Out[25]//MatrixForm:

10 -1
(O 1 —1]
00 O

nze= Transpose [R]. R // Matri xForm

Out[26]//MatrixForm:
1 0 -1
0 1 -1

-1 -1 2
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7= B // MatrixForm

Out[27]//MatrixForm=

111
111
110

= Feladat
111
me3= B=11 1 1
110
= Megoldas

A matrix szimmetrikus, de nincs neki Cholesky felbontéasa.
A métrixnak van negativ féminoral

4= Mapl ndexed [ Take [#, #2]1[[1]] & Mnors[B, 2]]
oupzal= {0, -1, -1}

Sajatéerték+Sajatvektor (Memo)

In[33]:=
12)
Al = (3 4)'
npap= H genval ues[(é i)]
! 5 33
5 (5-va: )]
1 2 . .
= A /. Sol ve [ Det [(3 4)-)(Identltyl\/latrlx[Z]] = 0]
1

s [ (5-V/F ). 7 (54438 )

nzel= CharacteristicPol ynomal [AlL, A]

1

out[34]= {5 (5+ \/ﬁ),

ouzel: -2-5 A + A2

nE7= Solve [% =0, A]

- {{Mi (5-v/3

_

b (o3 v

- E genvectors | é i)]
4 1 4 1
out[38]= {{—5 +E3 (5+\/§) l}, {—; +E (5—\/5) 1}}



o= E gensystem[ (é i )]

1 1 4 1
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s ([ (533 ] (-3 || (5o 8oV )] (5o g (- ) 1]}

6 3 6
o= {Tr [AL] , Plus @@ E genval ues [Al], S nplify [P us ee B genval ues [Al]]}

oo (5.2 (5B )+ (54T ). 5]

na1= {Det [AL], Tines ee E genval ues[AL], Sinplify[Tines ee B genval ues [Al]]}

o (2, [5-V/FB) [s+VF ). 2]
ina21= ? Det
Det[m] gives the determinant of the square matrix m. >
inf43)= ?Tr
Tr[list] finds the trace of the matrix or tensor list.
Tr[list, f] finds a generalized trace, combining terms with f instead of Plus.

Trllist, f,n] goes down to level n in list. >

m Sajatértékek kapcsolatai

p(A) sajétértékei
-1 1.
inf44l= A = ( 4 2 ),

n4s= B genval ues [A]
oufasi= {3, -2}
nuel= B=A. A. A; MatrixForm[B]
Out[46]//MatrixForm=
-1 7
( 28 20 )
7= MatrixPower [A, 3] // MatrixForm

Out[47]/IMatrixForm=
-1 7
( 28 20 )
inasl= AN 3 // MatrixForm

Out[48)//MatrixForm=
o o]
64 8

na9= B genval ues [A]
oupg= {3, -2}
nso= B genval ues [ B]
oufso= {27, -8}

Sejtés. B-nek a sajatértékei A sajatértékeinek kobei
ns1= B genval ues [A]

oufsi= {3, -2}

Is
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ns2i= B genval ues [ nverse [A]]
1 1

Out[52] {— -, - }

2 3

Gersgorin korok
Cél: s.é absz. értékeinek becdése

uj =Refaj j],vi=Im[aj ], rj =Xk 2|
Copyrights(partially) by Wofram Research— MathWorld

ns3= GerschgorinDi sks [ (a_List ) ?MatrixQJ : = Mdul e [ {abs = Abs[a], disks},
di sks = Transpose [{Through /e {Re, Im} /@ Tr [a, List], (Pusee # & /e abs - Tr [abs, List]}];
{
{Hie [.5], D sk eee disks},
drcle eee disks
}
]
4 -1 i
Bl = [1 -1 0 ];

2 0 -1+1

In[54]

nss= EML = N[ BE genval ues [B1] ]

oufss= {3.72637 + 0.512201 i, -0.987708 + 0. 620314 i, 0.261334 - 1.13252 i}
nsel= EVMCoord[el _]:=Mp[{Re[#], IM[#]} & el ]

ins7:= EVCoord [ EVL]

oups7= {{3.72637, 0.512201}, {-0.987708, 0.620314}, {0.261334, -1.13252}}
nsel= Re[l+21]

outsgl= 1

msgl= Im[l+21 ]

out59)= 2

meop= Map [#%+1& {-1, 2, 5, -9}]

oureol= {0, 9, 126, -728}
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ne1= Show[ G aphi cs [ GerschgorinD sks [B1]1], Sequence ee
Map [ G aphics [{RBDl or [1, 0, 1], PointSze[.02], Point [#]}] & BVord[BEW]], Sequence ee@
Map [ G aphi cs [{ Bl ack, PointSize [.02], Point [#]}] & EVQoord[Table [BLIj, j1, {j, Length[B1]}111,
Axes - True, InageS ze -» {400, 300}, PlotRange -» {{-4, 8}, {-6, 6}}, AspectRatio -» 1]

6

out[s1]=




