
�TûM/B+2 .

lM 2D2KTHQ 2tTHő+BiQ /2 :�mbb +QM TBpQi�D2

a2 Km2bi`� � +QMiBMm�+BƦM 2H /2b�``QHHQ +QKTH2iQ /2H KûiQ/Q /2
:�mbb +QM TBpQi�D2 T�`+B�H �THB+�/Q � mM bBbi2K� UK�i`Bx /2 +Q2}+B2M@
i2bV 4× 4X a2�

A =

⎛

⎜⎜⎝

1 6 8 3
2 4 6 0
−1 3 6 1
0 4 2 8

⎞

⎟⎟⎠ , b =

⎛

⎜⎜⎝

2
1
2
3

⎞

⎟⎟⎠

a2 [mB2`2M +�H+mH�` H�b K�i`B+2b L Ui`B�M;mH�` BM72`BQ`V- U Ui`B�M;mH�`
bmT2`BQ`V v P UK�i`Bx /2 T2`Kmi�+BƦMV [m2 b�iBb7�;�M,

PA = LU

T2`Q p�KQb � HH2p�` +m2Mi� /2 b- i�K#BûM- �bő [m2 2M iQ/Q 2H /2b�@
``QHHQ i`�#�D�`2KQb +QM H� K�i`Bx �KTHB�/�X *QK2Mx�KQb- TQ` i�MiQ-
?�+B2M/Q

U =

⎛

⎜⎜⎝

1 6 8 3 2
2 4 6 0 1
−1 3 6 1 2
0 4 2 8 3

⎞

⎟⎟⎠ ,

[m2 2b H� K�i`Bx [m2 p�KQb � B` i`�Mb7Q`K�M/Q ?�bi� [m2 H� T�`i2 /2 HQb
+Q2}+B2Mi2b b2� i`B�M;mH�` bmT2`BQ`X S`Q+2/2KQb � `2�HBx�` 2H �H;Q`BiKQ-
T�bQ � T�bQX

RX a2 ?�M /2 BMi2`+�K#B�` H�b }H�b 1 v 2 T�`� [m2 2H TBpQi2 i2M;�
2H p�HQ` 2X S�`� 2biQ- b2 mb� H� K�i`Bx P12- v b2 Q#iB2M2

U1 ←

⎛

⎜⎜⎝

2 4 6 0 1
1 6 8 3 2
−1 3 6 1 2
0 4 2 8 3

⎞

⎟⎟⎠ =

⎛

⎜⎜⎝

0 1 0 0
1 0 0 0
0 0 1 0
0 0 0 1

⎞

⎟⎟⎠

⎛

⎜⎜⎝

1 6 8 3 2
2 4 6 0 1
−1 3 6 1 2
0 4 2 8 3

⎞

⎟⎟⎠ ,

kX liBHBx�M/Q H�b K�i`B+2b L12(−1/2) v L13(1/2) b2 2HBKBM�M HQb
iû`KBMQb 1 v −1- `2bT2+iBp�K2Mi2- /2 /2#�DQ /2H TBpQi2 /2 H�

RRj
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T`BK2`� +QHmKM�X _2+mû`/2b2 [m2

L12(−1/2) =

⎛

⎜⎜⎝

1 0 0 0
−1

2 1 0 0
0 0 1 0
0 0 0 1

⎞

⎟⎟⎠ , L13(1/2) =

⎛

⎜⎜⎝

1 0 0 0
0 1 0 0
1
2 0 1 0
0 0 0 1

⎞

⎟⎟⎠ ,

v- ?�+B2M/Q iQ/Qb HQb +�H+mHQb- [m2/�

U2 ← L13(1/2) · L12(−1/2)U1 =

⎛

⎜⎜⎝

2 4 6 0 1
0 4 5 3 3

2

0 5 9 1 5
2

0 4 2 8 3

⎞

⎟⎟⎠

jX �?Q`� ?�v [m2 BMi2`+�K#B�` H�b }H�b 2 v 3 T�`� [m2 2H 5 [m2/2
+QKQ TBpQi2X S�`� 2biQ b2 miBHBx� P23,

U3 ← P23U2 =

⎛

⎜⎜⎝

2 4 6 0 1
0 5 9 1 5

2

0 4 5 3 3
2

0 4 2 8 3

⎞

⎟⎟⎠ .

9X a2 2HBKBM�M HQb /Qb 4 [m2 ?�v /2#�DQ /2H TBpQi2- miBHBx�M/Q
L23(−4/5) v L24(−4/5),

U4 ←

⎛

⎜⎜⎜⎝

2 4 6 0 1
0 5 9 1 5

2

0 0 −11
5

11
5 −1

2

0 0 −26
5

36
5 1

⎞

⎟⎟⎟⎠
= L24(−4/5)L23(−4/5)U3.

8X a2 BMi2`+�K#B�M H�b }H�b 3 v 4 T�`� [m2 2H −26/5 [m2/2 +QKQ
TBpQi2- miBHBx�M/Q P34,

U5 ←

⎛

⎜⎜⎜⎝

2 4 6 0 1
0 5 9 1 5

2

0 0 −26
5

36
5 1

0 0 −11
5

11
5 −1

2

⎞

⎟⎟⎟⎠
.

eX u- }M�HK2Mi2- b2 2HBKBM� 2H iû`KBMQ−11/5 miBHBx�M/Q L34(−11/26),

U6 ←

⎛

⎜⎜⎜⎝

2 4 6 0 1

0 5 9 1 5
2

0 0 −26
5

36
5 1

0 0 0 −11
13 −

12
13

⎞

⎟⎟⎟⎠
.
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�bő Tm2b- b2 Tm2/2 i`�Mb7Q`K�` 2H bBbi2K� Q`B;BM�H 2M

U6 =

⎛

⎜⎜⎜⎝

2 4 6 0 1
0 5 9 1 5

2

0 0 −26
5

36
5 1

0 0 0 −11
13 −

12
13

⎞

⎟⎟⎟⎠
,

[m2 2b i`B�M;mH�` bmT2`BQ`- +QM H� bB;mB2Mi2 b2+m2M+B� /2 K�i`B+2b,

U6 = L34(−11/26)P34L24(−4/5)L23(−4/5)P23L13(1/2)L12(−1/2)P12A.

S�`� +QMbi`mB` L- ?�v [m2 miBHBx�` HQb KmHiBTHB+�/Q`2b +�K#B�/Qb /2
bB;MQ v ?�+2` HQb BMi2`+�K#BQb T�`+B�H2b /2 }H�b b2;ȹM BM/B[m2M HQb Pij-
bBM +QMi�` 2H T`BK2`Q,

RX a2 +QMbi`mv2 H� K�i`Bx /2 KmHiBTHB+�/Q`2b +QM 2H bB;MQ +�K#B�/Q
T�`� H� T`BK2`� +QHmKM�,

L1 =

⎛

⎜⎜⎜⎝

1 0 0 0
1
2 1 0 0

−1
2 0 1 0

0 0 0 1

⎞

⎟⎟⎟⎠

kX a2 BMi2`+�K#B� H� T�`i2 �Mi2`BQ` � H� +QHmKM� 2 b2;ȹM BM/B[m2
2H b2;mM/Q +�K#BQ /2 }H�b- P23 U2b /2+B`- }H�b 2 v 3V,

L2 =

⎛

⎜⎜⎜⎝

1 0 0 0

−1
2 1 0 0
1
2 0 1 0

0 0 0 1

⎞

⎟⎟⎟⎠

+QKQ b2 p2- H� /B�;QM�H /2 1 bB;m2 2bi�M/Q �?őX
jX a2 BMi`Q/m+2M HQb KmHiBTHB+�/Q`2b +�K#B�/Qb /2 bB;MQ 2M H� b2@

;mM/� +QHmKM�,

L3 =

⎛

⎜⎜⎜⎝

1 0 0 0

−1
2 1 0 0
1
2

4
5 1 0

0 4
5 0 1

⎞

⎟⎟⎟⎠
.
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9X a2 BMi2`+�K#B� H� T�`i2 Bx[mB2`/� /2 H�b }H�b +Q``2bTQM/B2Mi2b
� H� bB;mB2Mi2 K�i`Bx P - [m2 2b P34- 2b /2+B`- H�b }H�b 3 v 4,

L4 =

⎛

⎜⎜⎜⎝

1 0 0 0

−1
2 1 0 0

0 4
5 1 0

1
2

4
5 0 1

⎞

⎟⎟⎟⎠
.

8X a2 i2`KBM� BMi`Q/m+B2M/Q 2H ȹHiBKQ KmHiBTHB+�/Q`- +�K#B�/Q /2
bB;MQ,

L4 =

⎛

⎜⎜⎜⎝

1 0 0 0

−1
2 1 0 0

0 4
5 1 0

1
2

4
5

11
26 1

⎞

⎟⎟⎟⎠
.

*QM 2biQ- b2 Q#iB2M2 [m2
P34P23P12A = L4U6,

/QM/2 2b 7�+BH p2` [m2

P = P34P23P12 =

⎛

⎜⎜⎝

0 1 0 0
0 0 1 0
0 0 0 1
1 0 0 0

⎞

⎟⎟⎠ .


