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�õÀÖõ

ü�Ã� ��ÖµÈõ ýø�� ��¢�ãõ �� ö���üõ �f±ó�è �¤ Â�çµõ ×þ ¥� Ç�� Ûõ�ª üØþÃ�ê ý�úµ�ã®ø
¥� �î üû��µõ ��®�Ô� Û·õ ý¢Àä ý�úªø¤ ¥� ù¢�Ôµ¨� �� ��¢�ãõ �÷�Ú�þ� Û� .¢Âî ö���
ÂÑ÷ ¤¢ �õ�÷ ö�þ�� ßþ� ¤¢ �î ý� �ó�Æõ .´¨� ´�Þû� �� ¤��Æ� À�µÆû ¤�¢¤�¡Â� üþ��� ´ì¢

´¨� éøÂãõ 1ö�¨��� �ó¢�ãõ �� ø ´¨� ý�Ì�� ü�Ã� Û�Æ÷�ÂÔþ¢ �ó¢�ãõ ×þ ,ÝþÂ�ðüõ

r2u(x; y) � @2u

@x2
(x; y) +

@2u

@y2
(x; y) = f(x; y):

�¤ ö� ¥Âõ �î Àª�� 
 ����÷ ýø¤ �ó�Æõ ù¢�¢ ùÀ��îÉ¿Èõ f â��� �ó¢�ãõ ßþ� ¤¢ Ý��î­Âê
üØþÃ�ê Û��Æõ �ãó�Îõ ¤¢ üã�±Ï ¤�Ï �� á�÷ ßþ� ¥� ü��¢�ãõ .¢�¢ Ý�û��¡ Çþ�Þ÷ @
 ��
ý¦Â÷� ,¼ÎÆõ ����÷ ×þ ¤¢ �õÂð âþ¥�� ´¡���Øþ ´ó�� Â�Ñ÷ ,ö�ð�÷�ð ö�õ¥ ¥� ÛÖµÆõ
ø ,À��îüõ ÛÞä ö� ýø¤ �½Ô¬ ¤¢ âì�ø üÜÖ� ý�ûøÂ�÷ �î ,�½Ô¬ ¤¢ �ÎÖ÷ ×þ Û�Æ÷�µ�
´¨À� ý�Â� .À�û¢üõ  ¤ ,ÂþÁ�� ÷ Ýî�Â� ����¨ Ûõ�ª ýÀã� ø¢ ´¡���Øþ ´ó�� Û��Æõ
.¢�Þ÷ Û�Þ½� ���� Â� üê�®� ý�ûÀ�ì Àþ�� ö�¨��� �ó¢�ãõ ý�Â� ¢ÂÔ� ÂÊ½�õ ���� ö¢¤ø�
�î ,f(x; y) � 0 �î ¢¤�¢ ô¥� ¼ÎÆõ ����÷ ×þ ¤¢ �õÂð âþ¥�� ´¡���Øþ ´ó�� �ãó�Îõ ,�f ·õ

�¤�Ê� �¤ ��� �Î��¤ öÀª ù¢�¨

@2u

@x2
(x; y) +

@2u

@y2
(x; y) = 0:

�õ¢ âþ¥�� �Ü�¨ø �� ����÷ Û¡�¢ ý�õ¢ Âð� .¢�ªüõ ùÀ�õ�÷ 2§��� �ó¢�ãõ �î Àû¢üõ �¹�µ÷
(x; y) ô�Þ� ý�Â�ø À÷�ªüõ ùÀ�õ�÷ 3�ÜØþÂþ¢ ý¥Âõ Íþ�Âª �ûÀ�ì ,¢�ª ß�ãõ ����÷ ¥ Âõ ýø¤

Poisson1

Laplace2

Derikhlet3

¯



�Î��¤ ¥� ,
 ����÷ ¥ Âõ ü�ãþ ,@
 ýø¤

u(x; y) = g(x; y):

.À�þ�üõ ´¨À�
«�Ê¿� ,ý�Ì�� ü�Ã� Û�Æ÷�ÂÔþ¢ �ó¢�ãõ Û� ý�Â� üû��µõ ��®�Ô� ©ø¤ ¥� ù¢�Ôµ¨�
üî�Ü� ÅþÂ��õ ×þ °þ�Â® ÅþÂ��õ ö� ¤¢ �î ¢�ªüõ Â¹�õ üû�Úµ¨¢ �� ,ö�¨��� �ó¢�ãõ
ù¢�Ôµ¨� ý¤�ÂØ� ý�úªø¤ ¥� �f �Þãõ �úû�Úµ¨¢ �÷�Ú�þ� ý�Â� .[26] Àª��üõ ï¤Ã� Àã� �� ×�e�e
Û� ý�Â� SOR ø 2ñÀþ�¨ - §�ð ,1ü��î�¦ �ÜÞ� ¥� üÔÜµ¿õ ý¤�ÂØ� ý�úªø¤ .¢�ªüõ
�ãó�Îõ ý�Â� .Ýþ¥�¢Â�üõ �ú÷� ü¨¤Â� �� 1 ÛÊê ¤¢ �î ,´¨� ùÀª üêÂãõ �úû�Úµ¨¢ �÷�Ú�þ�
ý�Â� Ýúõ ý�û Ýµþ¤�Úó� ¥� üØþ .¢Âî �ã��Âõ [19] �� ö���üõ ý¤�ÂØ� ý�úªø¤ ¥� ý¤��Æ�
.À÷¢�Þ÷ ���¤� [9] ¤¢ 5Ó¨�þ ø 4Ã÷��þ� �î ´¨� 3 BLAGE Ýµþ¤�Úó� ,¶½� ¢¤�õ ù�Úµ¨¢ Û�
¤¢ .¢Âî ùÀû�Èõ ,[28;15;7]¤¢ ö���üõ �¤ BLAGE Ýµþ¤�Úó� ýÂ�ð¤�Ø� ÓÜµ¿õ ý�ú�¤�¬
¤¢ 7üµ÷�û�õ �fÂ�¡� .À÷¢�Þ÷ �Æþ�Öõ ÓÜµ¿õ ý�úªø¤ �� �¤ ©ø¤ ßþ� ©¤�ØÞû ø 6ö�Öû¢ [17]
�µÔª� ôø¢ �±�Âõ ý�Ì�� ü�Ã� Û�Æ÷�ÂÔþ¢ ��¢�ãõ Û� ý�Â� �¤ BLAGE Ýµþ¤�Úó� [13]
á�®�õ ¶½±õ ßþ� �î ,´¨� ù¢Â� ¤�Ø� ÀþÀ� ý� �ÎÖ÷ �÷ ý¥�¨�µÆÆð ×þ ¥� ù¢�Ôµ¨� �� ,ùÀª

.¢�� Àû��¡ 2 ÛÊê ¤¢ �õ ¶½� ¢¤�õ
üþ�ûÂ���³õ�î �� ¥��÷ ,��� ü®�þ¤ ��±¨�½õ ø ï¤Ã� Àã� �� Û��Æõ �Ø�þ� �� ���� �� ù¥øÂõ�
Û� ¤¢ âþÂÆ� ý�Â� �Áó ,À÷¤�¢ ï¤Ã� �Ñê�� ø ��� ü��±¨�½õ ´äÂ¨ ,ý¥��õ ý�ûùÀ÷¥�¢Â� ��
À¨¤üõ ÂÑ÷ �� ý¤øÂ® ��� ü��±¨�½õ ´äÂ¨ �� ý¥��õ ý�û Ýµþ¤�Úó� ���¤� ,Û��Æõ �÷�Ú�þ�
Âþ¥ �� ��õ�¢ �þÃ¹� �� ý¥��õ ý�û Ýµþ¤�Úó� ßþ� ¥� ý¤��Æ� ý��±õ .[27;23;21;18;2]
Û��Æõ �� ,ï¤Ã� Àã� � � Û��Æõ Ý�ÆÖ� � � �î ,[11;5;4;1] ´¨� ¤��µ¨� �Ã¹õ ý�û��õ�¢

.À��îüõ Ýû�Âê ��� ´äÂ¨ �� ø ý¥��õ ¤�Ï �� �¤ Û��Æõ �÷�Ú�þ� Û� ,ÂµØ��î
Jacobi1

Guss-saidel2

Block Alternating Group Explicit3

Evans4

Yousif5

Dehghan6
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ý�Â� 3 FDPI üû��µõ ��®�Ô� ý¥��õ ý¤�ÂØ� Ýµþ¤�Úó� ×þ 2Ù÷�ø ø 1�Æî� ,[25] ¤¢
.À÷¢Âî �þÃ¹� �Ã¹õ ����÷ ¤�ú� �� �¤ 
 ����÷ �ú÷� .À÷¢�Þ÷ ���¤� ýÀã� ø¢ ö�¨��� �ó¢�ãõ Û�
���� ý�û �Ôó�õ ö� ¤�ÂØ� Âû ¤¢ �î À÷¢�Þ÷ ���¤� ù�Úµ¨¢ Û� ý�Â� ý¤�ÂØ� À÷ø ¤ ×þ Å³¨
�� Û¡�¢ ý�û¥Âõ ýø¤ ���� ´þ�ú ÷ ¤¢ ø ùÀõ� ´¨À� ÛÖµÆõ ¤�Ï �� ���� ÷ Â þ¥ Âû ¤¢
üþ�ÂÚÞû ¤¢ âþÂÆ� ý�Â� ! ��µª Âµõ�¤�� ×þ ¥� ý¤�ÂØ� À÷ø ¤ ßþ� ¤¢ .À÷�ªüõ À÷��� ÂÚþÀÞû
.¢�ªüõ ÛþÀ±� ü��î�¦ ý¤�ÂØ� À÷ø ¤ �� ý¤�ÂØ� À÷ø ¤ ! = 0 �î üµó�� ¤¢ .¢�ªüõ ù¢�Ôµ¨�
¥� .Ý�û¢üõ ¤�Âì �ãó�Îõ ¢¤�õ üó�Þ�� ¤�Ï �� �¤ FDPI Ýµþ¤�Úó� �õ�÷ ö�þ�� ßþ� 3 ÛÊê ¤¢ �î
ö� ý��� üþ�ÂÚÞû ´äÂ¨ ø ÂµÞî ü��±¨�½õ ö�õ¥ �� ö���üõ Ýµþ¤�Úó� ßþ� ¥ ¤�� ý�ûüðÄþø

.¢Âî ù¤�ª�
¤¢ .Ý��îüõ ý¤ø�¢�þ �¤ ��óø� Ý�û�Ôõ ø �þ�Ìì ,Óþ¤�ã� ü¡Â� �õ�÷ ö�þ�� ßþ� ñø� ÛÊê ¤¢
üêÂãõ �¤ ùÀª �µÔª� ýÀã� ø¢ ö�¨��� �ó¢�ãõ Û� ý�Â� smart-BLAGE Ýµþ¤�Úó� ôø¢ ÛÊê
�ó¢�ãõ Û� ý�Â� �¤ FDPI Ýµþ¤�Úó� ô�¨ ÛÊê ¤¢ .Ý��îüõ ü¨¤Â� �¤ ö� üþ�ÂÚÞû ø Ý��îüõ
,!opt ���ú� ��µª Âµõ�¤�� ß��»Þû .Ý��îüõ ��±�� �¤ ö� üþ�ÂÚÞû ù¢Âî ���¤� ýÀã� ø¢ ö�¨���
¤�Âì �ãó�Îõ ¢¤�õ �¤ Ýµþ¤�Úó� ü±÷�¹õ üþ�ÂÚÞû ´äÂ¨ ö�þ�� ¤¢ .Ýþ¤ø�üõ ´¨À� �¤ Ýµþ¤�Úó�
���¤� FDPI ø smart-BLAGE ý�ûÝµþ¤�Úó� �� ¯��Âõ ý¢Àä ¸þ�µ÷ ¤�ú� ÛÊê ¤¢ .Ý�û¢üõ

.¢¢Âðüõ

Xu1

Wang2

Finite Di�erence Parallel Iterative3

í



1 ÛÊê

��óø� Ý�û�Ôõ ø ��õÀÖõ

1



2 ��óø� Ý�û�Ôõ ø ��õÀÖõ :1 ÛÊê

�¤ À÷Â�ðüõ ¤�Âì ù¢�Ôµ¨� ¢¤�õ ýÀã� ý�úÜÊê ¤¢ �î üþ�þ�Ìì ø Óþ¤�ã� ¥� ü¡Â� ÛÊê ßþ� ¤¢
üÜî ´ó�� ¤¢ �¤ ýÀã� ø¢ ö�¨��� �ó¢�ãõ Û� ý�Â� üû��µõ ��®�Ô� ©ø¤ .Ý��îüõ ¤øÂõ
ø ,ù¢Âî ���¤� ýÀã� ø¢ ö�¨��� �ó¢�ãõ Û� ý�Â� ý¤�ÂØ� ©ø¤ À�� ö�þ�� ¤¢ .Ý��îüõ ü¨¤Â�

.Ýþ¤ø�üõ �¤ ý¤�ÂØ� ý�û ©ø¤ �� ¯��Âõ ý�þ�Ìì ø Óþ¤�ã� ¥� ü¡Â�

�þ�Ìì ø Óþ¤�ã� 1.1

:�¤�¬ ßþ� ¤¢ .A 2 C
n�n �î À��î ­Âê 1.1 ÓþÂã�

Ý�ª�� �µª�¢ (i < j) i > j Âû ý�Â� ù�ðÂû ,À�þ�ð ü·Ü·õ (ß�þ��) ��� �¤ A ÅþÂ��õ �
(i � j) i � j Âû ý�Â� ù�ðÂû ,À�þ�ð À�î� ü·Ü·õ (ß�þ��) ��� �¤ AÅþÂ��õ ø aij = 0

. aij = 0 Ý�ª�� �µª�¢

ø aij = 0 Ý�ª� � � µª�¢ i 6= j Âû ý�Â � ù� ðÂû ,À� þ�ð ýÂÎì �¤ A = (aij) ÅþÂ�� õ �
¢�ªüõ ù¢�¢ Çþ�Þ÷ Âþ¥ �¤�Ê�

A = diag(a11; a22; : : : ; ann):

.À�þ�ðüõ ÂØ÷øÂî ý�µó¢ �¤ Æij �î I = fÆijgi;j=1;:::;n ù�ðÂû ,À�þ�ð ü÷�Þû �¤ AÅþÂ��õ �

ý�ûö�µ¨ ¥� üµÈÚþ�� ö� ý�ûö�µ¨ ù�ðÂû ,À�þ�ð ´ÈÚþ�� ÅþÂ��õ ×þ �¤ AÅþÂ��õ �
.À�ª�� ü÷�Þû ÅþÂ��õ

.À�ª�� ÅþÂ��õ ×þ ¢�¡ ö� ý�û�þ�¤¢ ¥� ü¡Â� ù�ðÂû Ý�õ�÷üõ üî�Ü� �¤ AÅþÂ��õ �

ßþ� �� ,¢�ªüõ ÓþÂã� ýÂÎì ÅþÂ��õ ×þ ���Èõ �f õ�î üî�Ü� ýÂÎì ÅþÂ��õ ×þ �
ÅþÂ��õ ×þ .À÷�ªüõ ßþÃÚþ�� üþ�ûÅþÂ��õ ,ö� ýÂÎì ý�û�þ�¤¢ ý�¹� �î �ø�Ô�

¢�ªüõ ù¢�¢ Çþ�Þ÷ Âþ¥ �¤�Ê� üî�Ü� ýÂÎì

A = diagn(A11; A22; : : : ; An;n);

.À�µÆû ÅþÂ��õ �û Aiiö� ¤¢ �î



3 ��óø� Ý�û�Ôõ ø ��õÀÖõ :1 ÛÊê

.det(A) = 0 ù�ðÂû ,À�þ�ð ¢ÂÔ�õ ø det(A) 6= 0 ù�ðÂû ,À�þ�ð ¢ÂÔ�õ�÷ �¤ AÅþÂ��õ �

�µª�¢ ¢��ø B ,n� nÅþÂ��õ ù�ðÂû À�þ�ð ÂþÁ� §�Øãõ �¤ A ,n� nÅþÂ��õ 2.1 ÓþÂã�
�¤ AÅþÂ��õ §�Øãõ .´¨� ü÷�Þû ÅþÂ��õ I ö� ¤¢ �î AB = BA = I �î ý¤�Ï �� Àª��

.Ý�û¢üõ ö�È÷ A�1 ��

Íþ�Âª ¤¢ �î ý¤�Ï �� R �� Cm�n ¥� ´¨� ý�â��� Cm�n ýø¤ ÅþÂ��õ ôÂ÷ ×þ 3.1 ÓþÂã�
:À�î ëÀ¬ Âþ¥

;A = 0 Âð� �ú�� ø Âð� kAk = 0 ùø�ã� .kAk � 0 ,A 2 C
m�n Âû ý�¥� �� (Óó�)

;k�Ak = j�jkAk ,A 2 C
m�n ø � 2 C

m Âû ý�¥� �� (�)

.(¶Ü·õ ýø�Æõ�÷) kA+Bk � kAk+ kBk ,A;B 2 C
m�n Âû ý�¥� �� (�)

:À�µÆû üÆþÂ��õ ôÂ÷ Âþ¥ â���� ¥� ×þ Âû 1.1 ñ�·õ

�ú÷�µ¨ ý�û�þ�¤¢ á�Þ¹õ ÝÞþÃî�õ �þ ,ôÂ÷ - L1(Óó�)

kAk1 = max
j

nX
i=1

jai;jj:

�ûÂÎ¨ ý�û�þ�¤¢ á�Þ¹õ ÝÞþÃî�õ �þ ,ôÂ÷ - L1(�)

kAk1 = max
i

nX
j=1

jai;jj:

ôÂ÷ - L2(�)

kAk2 =
q
�(ATA):

ù�Ú÷� Àª�� ö¤�Öµõ ø A 2 C
n�n Âð� 1.1 �¹�µ÷

kAk2 = �(A):



4 ��óø� Ý�û�Ôõ ø ��õÀÖõ :1 ÛÊê

N �N ÅþÂ��õ 4.1 ÓþÂã�

T =

0
BBBBBBB@

a1 b1

c2 a2
. . .

. . . . . . bn�1

cn an

1
CCCCCCCA
;

.Ý�û¢üõ ö�È÷ T = tridiagN(ci; ai; bi) �� ø Ý�õ�÷üõ ýÂÎì �¨ ÅþÂ��õ ×þ �¤

ö� ý�û�þ�¤¢ ý�¹� ù�ðÂû Ý�õ�÷üõ üî�Ü� ýÂÎì �¨ ÅþÂ��õ ×þ �¤ AÅþÂ��õ 5.1 ÓþÂã�
.À÷�ª ßþÃÚþ�� üþ�ûÅþÂ��õ

ÅþÂ��õ ù¢�ú÷�Â� .Àª�� üÖ�Ö� ý�û�þ�¤¢ �� üÆþÂ��õ A = (aij) �î À��î ­Âê 6.1 ÓþÂã�
.¢�ªüõ ÓþÂã� AT = (aji) �¤�Ê� A

ù�ðÂû Ý�þ�ð ¸îö¤�Öµõ �¤ ö� ø AT = A ù�ð Âû ,Ý�þ�ð ö¤�Öµõ �¤ A ÅþÂ��õ 7.1 ÓþÂã�
.AT = �A

ù�ðÂû À�þ�ð ýÂÎì °ó�è �¤ n �±�Âõ ¥� A â�Âõ ÅþÂ��õ 8.1 ÓþÂã�

jai;ij �
nX

j=1
j 6=i

jai;j ; i = 1;2; : : : ; n

.À�þ�ð °ó�è ÂÎì �fÀ�î� �¤ ÅþÂ��õ ù�Ú÷� ¢�ª ÛþÀ±� > �� �´õ�ä Âð� ��� �Î��¤ ¤¢ �î

¥� \´ê�Øª "×þ �¤ A = M � N �¤�¬ ßþ� ¤¢ .M;N 2 R
n�n À��î ­Âê 9.1 ÓþÂã�

.Àª�� ¢ÂÔ�õ�÷ M ù�ðÂû ,À�þ�ð A

� ��È µ õ �¤ Bø A ý�ûÅþÂ �� õ �¤�¬ ßþ� ¤¢ .A;B 2 C
n�n À � � î ­Âê 10.1 ÓþÂã�

�î ý¤�Ï �� Àª�� ¢���õ P ö�� ýÂþÁ� öø¤�ø ÅþÂ��õ ù�ðÂû ,À�þ�ð

B = P�1AP:



5 ��óø� Ý�û�Ôõ ø ��õÀÖõ :1 ÛÊê

×þ ù�ð Âû ¢�ª üõ ùÀ�õ� ÷ Â þÁ � Ûþ�½� A = (aij) 2 R
n�n ÅþÂ��õ ×þ 11.1 ÓþÂã�

ý¤�Ï �� Àª�� �µª�¢ ¢��ø ´¨� S 6= N ø S � N = f1;2; : : : ; ng �î S üú��÷ �ä�Þ¹õ
�î üÆþÂ��õ .Àª� � aij = 0 ´¨� j 2 N � S ø i 2 S �î (i; j) ÅþÀ÷� �ø¥ Âû ý�Â� �î

.¢�ª üõ ùÀ�õ�÷ ÂþÁ��÷ Ûþ�½� Àª�±÷ ÂþÁ� Ûþ�½�

:ù�ðÂû ,Ý�þ�ð ´±·õ ß�ãõ �¤ A 2 C
n�n ÅþÂ��õ 12.1 ÓþÂã�

8x 2 R
n : xTAx > 0:

.Ý�þ�ð (SPD) ö¤�Öµõ ´±·õ ß�ãõ �¤ AÅþÂ��õ Àª�� ´±·õ ß�ãõ ø ö¤�Öµõ A Âð�
,x 2 R

n Âû ý�Â� ø ù¢�� ö¤�Öµõ A ù�ðÂû À�þ�ð ö¤�Öµõ ´±·õ ß�ãõ �Þ�÷ �¤ AÅþÂ��õ ß��»Þû
.xTAx � 0

x ùÄþø ¤�¢Â� �� ÂÒ��µõ ùÄþø ¤�ÀÖõ ×þ � 2 C Ý�þ�ð .A 2 C
n�n À��î ­Âê 13.1 ÓþÂã�
ù�ðÂû ,´¨� AÅþÂ��õ ý�Â�

Ax = �x; x 6= 0;

.À�þ�ð A ùbÄþø �ø¥ ×þ �¤ (�; x) �¤�¬ ßþ� ¤¢

ÅþÂ��õ üÔ�Ï á�ãª ,�¤ ÕÜÎõ ¤Àì ¶�� ¥� AÅþÂ��õ ýùÄþø ¤�ÀÖõ ßþÂµð¤Ã� 14.1 ÓþÂã�
ÂÚþ¢ �¤�±ä �� ,À�û¢üõ ö�È÷ �(A) �� ø À�þ�ð A

�(A) = max
�2 �(A)

j�j ;

A ÅþÂ��õ Ó�Ï ö� �� ø Àª��üõ A ÅþÂ��õ ùÄþø Âþ¢�Öõ ô�Þ� �ä�Þ¹õ �(A) ö� ¤¢ �î
.À�þ�ð

.Àª�� ÂÔ¬ ö� ý�û�Ôó�õ Â·î� ù�ð Âû À�þ�ð ×�e�e �¤ AÅþÂ��õ 15.1 ÓþÂã�



6 ��óø� Ý�û�Ôõ ø ��õÀÖõ :1 ÛÊê

.Àª�� ÂÔ¬�÷ ö� ý�û�Ôó�õ Â·î� ù�ð Âû À�þ�ð Â� �¤ AÅþÂ��õ 16.1 ÓþÂã�

ý�Ì�� �ó¢�ãõ 17.1 ÓþÂã�

r2u = uxx + uyy = f(x; y) ;

f(x; y) = 0 Âð� .´¨� ô�Üãõ â�� � ×þ f(x; y) ö� ¤¢ �î ´¨� éøÂãõ ö�¨��� �ó¢�ãõ ��
.À�õ�÷üõ §��� �ó¢�ãõ �¤ �ó¢�ãõ Àª��

u ö� ¤¢ �î ,Àª�� ô�-i ùÂð ¤¢ üÜ®�Ô� ý�ó¢�ãõ ×þ ,Fi(u) = 0 À��î ­Âê 18.1 ÓþÂã�
Fi(U) �¤�¬ ßþ� ¤¢ ,Ý��î ù¢�Ôµ¨� U ü±þÂÖ� ¤�ÀÖõ ¥� ,u ý���� Âð� .Àª��üõ Õ�ì¢ ����

.À�õ�÷üõ ô�-i ùÂð ¤¢ üÜ®�Ô� ý�ó¢�ãõ üã®�õ (T:E) 1üªÂ� ý�Î¡ �¤

Àû��¡ A � pI ÅþÂ��õ ùÄþø ¤�ÀÖõ � � p Àª�� A ÅþÂ��õ ùÄþø ¤�ÀÖõ � Âð� 1.1 ��Ìì
(.´¨� ´��� üÖ�Ö� ¢Àä ×þ p)¢��

2 .¢�ª �ã��Âõ [12] �� : ö�ûÂ�

¢���õ A�1 Âð� , ´¨� ö� Â�Ñ÷ ùÄþø ¤�¢Â� x ø A ùÄþø ¤�ÀÖõ ×þ � À��î ­Âê 2.1 ��Ìì
.´¨� x ö�Þû ö� Â�Ñ÷ ùÄþø ¤�¢Â� ø ´¨� A�1 ùÄþø ¤�ÀÖõ 1

�
ù�Ú÷� Àª��

2 .¢�ª �ã��Âõ [12] �� : ö�ûÂ�

Ýþ¤�¢ ,Àª�� ÂþÁ� öø¤�ø AÅþÂ��õ Âð� 3.1 ��Ìì

detA�1 =
1

detA
:

2 .¢�ª �ã��Âõ [12] �� : ö�ûÂ�

Truncation Error1


