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Int, Real, Char, Matrix
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InvMatrix < Matrix
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SymetricMatrix < Matrix
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∗ : Real× TriangularMatrix→ TriangularMatrix

•
13G9:KOp2JÉ9:J2J4;>yOI2KÊET(ÊPÎ�>PT�2JTdÇP8;H�OI2KÐ9:J8ROpHI2J>PT9ËPG´:J>PH�Í�>NOpHI2¤Ú#Ðd@#>­T9ÊET;< � 8 HIÊ�Èp4;>N:5>NH`[
∗ : NzReal× InvTriangularMatrix→ InvTriangularMatrix

•
â�HI>PT´È�É{ÊEÈp8RÊNÎS>0OIHp25>NT´ËPG9:5>NH�Í�>yOIHp2KÚ�[
T : TriangularMatrix→ TriangularMatrix

•
Õ Õ;Õ

i Õ Õ;Õ

8�T�Op698�8 Ú9>NÍ�É9:J8;È;DNÏY8�ËE2KÇE8�692JËP6�:J8 ÇP8;:9É9HIÊPÉ{8 HpOp2J8;È;DNÐ9G�O�ÏY8�4;>NT�8;T9Hp25476­Op698?B�8;ÈI4�HI2KÉ+<
Op2JÊPT�OpÊ�ÈpÉ{8;4�2KÎÑ@­Í­ÊEHp8�É9HI8;4 2JÈp8 :J@�OI698�Í�>yOIHp2KÚ�ÕPâ�698�G´Èp8 H�Ï�692J476�B�8 Ì´T98�ÈSOp6´8M>NÉ9É´:K254 >NOp2JÊPT
B�ÊPÍ�>N2JT 4769ÊEÈIÈ�8�È­Op6983:J8 ÇE8 :�ÊPÎRËEHI>PTUG´:J>PHp2KOg@ÞÊNÎROp698%B�8�Èp4 Hp2JÉ�OI2KÊET=Õ	8¬O«25È�2KÍ�É{ÊPHpOI>PTEO�OIÊ
T9ÊNOI2J4 8*Op6´>NO�Op698.2JÍ�É´>P4�O�ÊNÎ�>­Í�ÊPHI8.É9Hp8�4�25È�8.B�8�Èp4 Hp2JÉ�OI2KÊET(25È�2JT�Hp8;:J>NOp2JÊPT�Ï�2¤OI6(Op698�T´8 Ï
8;ÒUG´>yOI2KÊET´ÈROp6¢>yO.Op6´8�T98 Ï É9HIÊPÉ{8 HpOp2J8;È*Í�>A@%2JÍ­É´:K@EÕ�F�B9B�2JT9Ë�Og@dÉ{8;È*25È.T9ÊNO�ÇE8 HI@×4�ÊUÈgOI:K@
Ð9G�O�2KO�ËP8 T´8 H7>N:J:K@�:J8;>EB9È�OpÊ�2JTUOpHIÊdB9G´4�8*T98;Ï 8;ÒUG´>NOp2JÊPT´È�Ï�6´2J476(2JÈ�Í­ÊEHp8*8 ÚdÉ{8 T¢È�2JÇP8EÕ

Ö�8�>PHp8RT9ÊyÏØ>PÐ9:J8?OIÊ«B�8�Ì¢T98.>N:J:�Op698�Èp8 HIÇd2J4 8;È;Õ
SSY MM

É{8 HpÎÑÊPHIÍ�È�ÊPT98*ÊNÎ§Op6´8.Í�>NOpHI2¤Ú%<¬Í�>yOpHI2KÚ«ÊPÉ{8 H7>yOp2JÊPT¢È [
���

α∗
Z
∗
���

β∗
� D9ÊEH ���

α∗
�
∗
Z �

β∗
�

Ï�698 HI8
α

>NT¢B
β

>PHp8MÈI4 >P:J>PHIÈ;D Z 2JÈ�>NT#Í
×

Í Èp@dÍ�Í­8 OpHI2J4MÍ�>yOpHI2KÚ�ÛÝÊPT9:J@�Op698?G9É9É{8 H�ÊPH
:KÊyÏ�8 H�OpHI25>NT9ËEG9:J>PH�É´>NHpO�2JÈ�G´Èp8;B¢á~D � >PT´B � >NHI8RÍ

×
T�Í�>yOIHp254�8�È Õ

8�T0OI698�OpH7>PB98 H
SSY MM

Ï�2K:J:9Ð{8�B�8;ÈI4�HI2KÐ{8;B­Ðd@0>PT%�R1>T3B�Ê�4�G´Í­8;TUO�Ï�69ÊEÈp8�Í­8�>NT;<
2KT9Ë�25È [




�
���������
 )?<�
��>��� ��!$#���3�2�����������!$#@�1�*),+&-$#.�1�*),+&-$#.��2�3�4����5��6��&78#=����
����:6�-�!:9�	 ����-�! 9?;�#
2�<����*),+&-�#A'(�>����-�!:9?;$#@2�<�'(�*) +&-$#A'&
������>��6���78#A�1�5����-�!:9,;$#.2�<&�$�*),+&-:B

)�
H
 ),<�

��� 7��A��4�
�� �DC EF�&2�3�4��HG � GR'DOJ'&
����QG �
)�
H
 ),<�

����!��A��4�
�� �DC EF�&2�3�4��HGF' G � OJ'&
����QG �

8�T É´HI>E4~Op254�8�Op6´8ÙB�8;ÈI4�HI2KÉ9Op2JÊPT 2JÈ3T´ÊNO38�Ú9>P4�Op:J@�Op6´2JÈ3ÊET98]OpÊ OI>PÓP8Þ2JTEOIÊ�>P4 4 ÊPG9TUO�Op6´8
UPLO

É¢>NH7>NÍ�8�OI8 H�Õdâ�6´2JÈ�É{ÊP2JTUO�Ï�2K:J:=Ð{8.B�2JÈI4�G¢ÈpÈp8;B(:5>yOp8;H;Õ

STRSM
È�ÊE:KÇE8;È�ÊPT´8RÊPÎ�OI698.Í�>yOIHp2KÚ#8;ÒUG´>NOp2JÊPT´ÈK[

Z
∗ � �

α∗
�#D

A
T ∗X

�
α∗

��D � ∗ Z �
α∗

�#D�ÊEH
X ∗AT

�
α∗

�

Ï�698 HI8
α

25ÈM>�Èp4;>N:5>NH�D � >NT´B � >NHI8RÍ
×

T3Í�>yOIHp254�8�È�>NT´B Z 25È�>�G9T´2¤O�D´ÊPH�T´ÊPT;<¬G9T92KO;D
G9É9É{8 H�ÊEH�:JÊyÏ�8 H�OpHI2J>PT9ËPG´:J>PH�Í�>NOpHI2¤Ú�Õ�� 25È�ÊyÇP8;HpÏ�HI2¤OpOp8;T#Ðd@ � Õ

8�T?OI698SOIHI>EB�8 H
STRSM

Ï�2K:J:PÐ{8�B�8�Èp4 Hp2JÐ{8;BRÐd@?>NT �R1>T«B�Ê�4�G´Í­8;TUO�Ï�69ÊEÈp8SÍ�8;>PT92KT´Ë
2JÈK[


�����
�����
 )?<�
��>��� ��!$#���3�2�����������!$#@��������
��1����� ��!�#@<:)?���1����� ��!$#@��� ),+&-$#.��� ),+&-$#
�&2�3�4����>�&6��&78#=���*),+
����!:9"��+���� 7���!�����-�! 9?;�#=2�<��1�*),+&-$#='(�>����-�!:9?;$#.2�<�'(�*),+�-:B

)�
H
 ),<�

��� 7��A��4�
��M'QC EF�&2�3�4��HG I�K$����������
8#������ E
��� B G '
)�
H
 ),<�

����!��A��4�
��M'QC EF�&2�3�4��HGF' GJI�K$����������
8#������ E
����B

8�T
É9H7>P4�Op254�8�Op698�B�8�Èp4 Hp2JÉ�Op2JÊPT
2JÈ§T9ÊPO§8 Ú9>P4~OI:K@*OI6925È�ÊPT98YOpÊ?OI>PÓP8�2KTUOpÊ*>P4;4�ÊEG9TUO�Op6´8
UPLO>NT´B

DIAG
É´>NH7>NÍ�8�OI8 H7È Õ

â�698MÍ�>yOIHp2KÚ Z 25È�T´ÊNO�T98;4 8;ÈIÈp>PHp@­>.OpHI25>NT9ËEG9:J>PH�Í�>yOIHp2KÚ�DEÐ9G9O�4;>NT«Ð{8R4 ÊPT´Èp25B�8 HI8;B�>EÈ
>0OIHp25>NT´ËPG9:5>NH�Í�>yOIHp2KÚ×Û

UPLO
2JT´B�254 >NOp8;È�2KÎ�2¤O�25È�>­:KÊyÏ�8 H�ÊPH�G9É´É¢8;H�OpHI2J>PT9ËPG´:J>PH�Í�>NOpHI2¤Ú

>NT´B
DIAG

2KÎ*2¤O�25È�>�G´T92¤O«Í�>NOpHI2¤Ú´á~Õ�â�6´2JÈ�25È­Op69834;>PÈp8(Ï�6´8 T Op6925È�Í�>yOpHI2KÚÜ2JÈ�G¢È�8�B
OpÊ�È�OpÊEHp8«OgÏYÊ×B92Sav8 HI8 TUO0OIHp25>NT´ËPG9:5>NH�Í�>NOpHI2J4 8;È#ÛÝ:K2JÓP8(>yÎrOI8 H�>>T�� ÎÝ>P4~OIÊPHI2���>yOI2KÊET¢á~Õ§â�692JÈ
É9HpÊEÐ9:J8 Í T98;8;B9È�Í�ÊEHp8*Ï�ÊPHIÓ�OpÊ�HI8;>P476(>NT�>P4;4�8 É9OI>NÐ´:K8ROpHI8;>NOpÍ�8 TUO�Õ

àYG9HpHI8 TUOI:K@ED
STRSM

25È�B�8�Ì¢T98;B�Ï�2KOp6 Z T9ÊPO�T98�4�8;ÈIÈI>NHI@�>ROpHI2J>PT9ËPG9:5>NH�Í�>yOIHp2KÚ�DP>NT¢B
Ï�2¤OI6]ÊEÉ¢8;HI>NOp2JÊPTÞB�ÊPT´8�ÊPT]Op698�G´É9É¢8;H�ÊPH.:JÊyÏ�8 H*É´>NHpO;D�Ð9G�O02KO�2JÈ�T9ÊNO0>(ËPÊdÊ�BÞÈ�ÊE:KG9Op2JÊPT
Ð¢8�4 >NG¢È�8 Op6´8 HI8;>P:�É9HIÊPÐ9:J8 Í 25ÈãT9ÊPO

STRSM
Ð9G�OãOp6´8 ÊEÐ � 8;4�OãÏ�692J476 HI8 É9HI8;Èp8 TUO7È

È�8;ÇP8 H7>N:RÊPÐ � 8;4~O7È Õ�Ö]8ÞÍ0G´È�O%B�8;Èp2JËPT > ËE8 T98;HI>P:RÈpÊP:JG�OI2KÊET ÎÑÊEH�OI6925È3É9HIÊPÐ9:J8 Í 2JT´È�Op8;>EB
ÊNÎ´OI698�>PB;<[69Ê�4�>NÉ´É9HpÊU>P47604 G9HIHp8;TEOI:K@02KT�G´Èp8�Ï�692J476­6´>AÇE8�>PT­2JÍ�É´>P4�OSÊPT�>N:J:�Op698�Èp8 HIÇd2J4 8;È;Õ

â�698;Èp8MB�8�Èp4 Hp2JÉ�Op2JÊPT¢È�2J:K:JG´È�OpH7>yOI8�Op6´>NO�Ï�8M4;>NT«Í�>NT¢>NËP8MÉ´>NH7>NÍ�8�OI8 H7ÈSÏ�6925476#>NHI8MÐ{ÊNOI6
2KT9É´G�OM>NT´B�ÊPG9OpÉ9G�O�Õ�Ö�8�4;>NT�>N:5È�Ê�ÈpÉ¢8�4�2KÎÑ@�Op698.Èp8 HIÇd2J4 8?2JT(ÎÑG9T´4~OI2KÊET�ÊPÎ�>
ËP2JÇP8;T#É´>PHI>PÍ@<
8�Op8;H;Õ

Ö�804;>NT�T9ÊyÏ B�8�Èp4 Hp2JÐ¢8*OI6980Èp8 HIÇd2J4 8;È�>PT´B(Op6980G´È�8;H;Ô È�HI8;ÒUG98�ÈgO�Õ �?G9HM>P2KÍ 2JÈ�OpÊ�Ì¢T´B
Op698*È�8;HpÇd254�8�È�ÊEH�OI698R4 ÊPÍ
Ð92KT¢>yOp2JÊPT#ÊNÎ�Èp8 HIÇd2J4 8;ÈSOI6´>yO�ÈI>yOp25È�Ì´8;È�Op698.4 :K2J8 TUO;Ô ÈYHp8�ÒEG´8;È�O;Õ8
9ÊEH
B�ÊP2JT9Ë�ÈpÊ´DPÏ�8�Ì´H7ÈgO�4�ÊPÍ�É9G9Op8M>P:K:�OI698?>AÇy>P2K:5>NÐ9:J8�È�8;HpÇd254�8�È�>NT´B�4 ÊPÍ
Ð92KT¢>yOp2JÊPT­ÊNÎ=>AÇy>N2J:5>NÐ9:J8
È�8;HpÇd254�8;È�Ï�692J476�>PT´È�Ï�8 H�Op698�G¢È�8;H�Hp8�ÒUG98;È�O;ÕUâ�698 T=DE2KT«>0È�8�4�ÊPT¢B­È�Op8;É=DPÏ�8�Ï�2J:K:{4769ÊEÈp8�Op6´8
� Ð¢8�ÈgO �«ÊET98PD�>E4 4�ÊEHIB92KT9Ë0OpÊ
Op698*G´Èp8 H�Ô ÈY4 Hp2KOp8;Hp25>9ÕdÖ]8?Í�>A@«4�ÊEÍ0Ð92JT98?Op698�È�8?OgÏ�Ê­È�Op8;É#ÎÑÊEH
>
Ð{8�OpOp8;H�8 av8;4�Op2JÇP8 T´8;ÈIÈ Õ



� ��Á � �RÃ�¿9Å�¾�� ¿��5� ÄvÁ � �?Åp¾��§¿9ÅgÁ�¾ Á	� �"�=À�
�Å�Ä'���ÜÄvÁ�À9À4���"�.Á�¾MÂ?Å�¾��
¿�Á���¾ Ã��"�=À
� �ÜÀ+����Ã����E¿��

â�Ê�2JB�8;TUOp2KÎÑ@�>P:K:�Op6´8
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