
jX 1tTQM2M+B�H /2 mM� K�i`Bx
RkXĜ >�HH�` H� 2tTQM2M+B�H /2 H�b bB;mB2Mi2b K�i`B+2b bmK�M/Q H� b2`B2 2tTQ@

M2M+B�H

J =


0 b

�b 0

�
K =


0 b

b 0

�
.

RjXĜ liBHBx�M/Q H�b T`QTB2/�/2b /2 H� 2tTQM2M+B�H K�i`B+B�H- v 2H `2bmHi�/Q
/2H 2D2`+B+BQ �Mi2`BQ`- ?�HH�` H� 2tTQM2M+B�H /2 H�b bB;mB2Mi2b K�i`B+2b

L =


a b

�b a

�
M =


a b

b a

�
.

R9XĜ >�HH�` H� 2tTQM2M+B�H /2 H�b bB;mB2Mi2b K�i`B+2b

URV

2

4
3 0 0
0 3 �2
0 1 1

3

5 UkV

2

4
0 �2 0
1 2 0
0 0 �2

3

5

UjV

2

4
1 0 0

�1 2 0
1 1 2

3

5 U9V

2

4
�1 1 �2
0 �1 4
0 0 1

3

5

U8V

2

664

1 �1 0 0
1 1 0 0
0 0 3 �2
0 0 1 1

3

775 UeV

2

664

0 �2 �1 �1
1 2 1 1
0 1 1 0
0 0 0 1

3

775 .

R8XĜ a2� A mM� K�i`Bx /B�;QM�H TQ` #HQ[m2b

A =


A1 0
0 A2

�
.

S`Q#�` [m2 H� 2tTQM2M+B�H /2 A 2b i�K#BûM /B�;QM�H TQ` #HQ[m2b v [m2

eA =


eA1 0
0 eA2

�
.

ReXĜ a2� J� mM� K�i`Bx /2 CQ`/�M- +QM mM bƦHQ #HQ[m2- �bQ+B�/� � mM p�HQ`
T`QTBQ �X >�HH�` exp(tJ�)X

9



RdXĜ S�`� mM� K�i`Bx `2�H +m�/`�/� A T`Q#�` [m2
RX eAT

= (eA)T- v
kX det(eA) = e

TrAX
.2/m+B` /2 2bi�b T`QTB2/�/2b [m2 H� 2tTQM2M+B�H /2 mM� K�i`Bx �MiBbB@
Kûi`B+� 2b mM� K�i`Bx Q`iQ;QM�H- T2`Q MQ iQ/� K�i`Bx Q`iQ;QM�H 2b H�
2tTQM2M+B�H /2 mM� K�i`Bx �MiBbBKûi`B+�X

R3XĜ a2� A mM� K�i`Bx U`2�H Q +QKTH2D�V n ⇥ n [m2 iB2M2 ȹMB+�K2Mi2 /Qb
p�HQ`2b T`QTBQb /BbiBMiQb- � v µ- �K#Qb b2KBbBKTH2bX .2KQbi`�` [m2

etA =
�eµt � µe�t

�� µ
In +

e�t � eµt

�� µ
A.

1M +�bQ /2 b2` A `2�H v bmb p�HQ`2b T`QTBQb +QKTH2DQb- /�` mM� 2t@
T`2bBƦM `2�H /2 H� 7Ʀ`KmH� �Mi2`BQ`X liBHBx� im `2bmHi�/Q T�`� ?�HH�` H�
2tTQM2M+B�H /2 tA- bB2M/Q A H� K�i`Bx

A =

2

664

�1 �1 0 0
1 �1 0 0
0 0 �1 �1
0 0 1 �1

3

775 .
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