
úÁ�ÉÓËÉ ÎÁÕÞÎÙÈÓÅÍÉÎÁÒÏ× ðïíé�ÏÍ 428, 2014 Ç.ì. à. ëÏÌÏÔÉÌÉÎÁïãåîëé ïâòá�îùè äìñ ïâïâýåîîùèíá�òéã îåëòáóï÷á
§1. ÷×ÅÄÅÎÉÅ É �ÒÅÄ×ÁÒÉÔÅÌØÎÙÅ Ó×ÅÄÅÎÉÑ÷ ÓÔÁÔØÅ ÒÁÓÓÍÁÔÒÉ×ÁÀÔÓÑ Ä×Á ËÌÁÓÓÁ (ÎÅ×ÙÒÏÖÄÅÎÎÙÈ) H-ÍÁÔÒÉ�,ÓÏÄÅÒÖÁÝÉÅ ÍÁÔÒÉ�Ù îÅËÒÁÓÏ×Á, Á ÔÁËÖÅ ×ÅÒÈÎÉÅ Ï�ÅÎËÉ ÄÌÑ ÂÅÓËÏ-ÎÅÞÎÏÊ ÎÏÒÍÙ ÏÂÒÁÔÎÙÈ Ë ÍÁÔÒÉ�ÁÍ ÉÚ ÜÔÉÈ ËÌÁÓÓÏ×. ðÅÒ×ÙÊ ËÌÁÓÓSN ÓÏÓÔÏÉÔ ÉÚ ÔÁË ÎÁÚÙ×ÁÅÍÙÈ S-ÎÅËÒÁÓÏ×ÓËÉÈ ÍÁÔÒÉ�, Á ×ÔÏÒÏÊ { ÉÚQN- (quasi-Nekrasov) ÍÁÔÒÉ�, Ï�ÒÅÄÅÌÑÅÍÙÈ × ÄÁÎÎÏÊ ÒÁÂÏÔÅ. íÙ �Ï-ËÁÚÙ×ÁÅÍ, ÞÔÏ QN-ÍÁÔÒÉ�Ù Ñ×ÌÑÀÔÓÑ ÎÅ×ÙÒÏÖÄÅÎÎÙÍÉ É, ÂÏÌÅÅ ÔÏÇÏ,ÏÎÉ Ñ×ÌÑÀÔÓÑ H-ÍÁÔÒÉ�ÁÍÉ. ó ÄÒÕÇÏÊ ÓÔÏÒÏÎÙ, ËÌÁÓÓ QN-ÍÁÔÒÉ� ÓÏ-ÄÅÒÖÉÔ ËÌÁÓÓ N ÍÁÔÒÉ� îÅËÒÁÓÏ×Á. �ÁËÉÍ ÏÂÒÁÚÏÍ, ÍÁÔÒÉ�Ù ÉÚ ÏÂÏÉÈÒÁÓÓÍÁÔÒÉ×ÁÅÍÙÈ ËÌÁÓÓÏ× SN É QN ÍÏÇÕÔ ÒÁÓÓÍÁÔÒÉ×ÁÔØÓÑ ËÁË ÏÂÏÂ-ÝÅÎÎÙÅ ÍÁÔÒÉ�Ù îÅËÒÁÓÏ×Á.îÁ�ÏÍÎÉÍ ÎÅËÏÔÏÒÙÅ ÎÅÏÂÈÏÄÉÍÙÅ × ÄÁÌØÎÅÊÛÅÍ Ï�ÒÅÄÅÌÅÎÉÑ ÉÆÁËÔÙ.íÁÔÒÉ�Á A = (aij) ∈ Cn×n ÎÁÚÙ×ÁÅÔÓÑ H-ÍÁÔÒÉ�ÅÊ, ÅÓÌÉ ÅÅ ÍÁÔÒÉ-�Á ÓÒÁ×ÎÅÎÉÑ M(A) = (mij), Ï�ÒÅÄÅÌÅÎÎÁÑ �Ï ÆÏÒÍÕÌÅmij = {

|aii|; i = j;
−|aij |; i 6= j;Ñ×ÌÑÅÔÓÑ ÎÅ×ÙÒÏÖÄÅÎÎÏÊ M -ÍÁÔÒÉ�ÅÊ. úÁÍÅÔÉÍ, ÞÔÏ, × ÓÏÏÔ×ÅÔÓÔ×ÉÉÓ �ÒÉ×ÅÄÅÎÎÙÍ Ï�ÒÅÄÅÌÅÎÉÅÍ, ×ÓÅ H-ÍÁÔÒÉ�Ù Ñ×ÌÑÀÔÓÑ ÎÅ×ÙÒÏÖÄÅÎ-ÎÙÍÉ.íÁÔÒÉ�Á A = (aij) ∈ Cn×n, n > 2, ÎÁÚÙ×ÁÅÔÓÑ ÍÁÔÒÉ�ÅÊ îÅËÒÁÓÏ×Á,ÅÓÌÉ

|aii| > hi(A); i = 1; : : : ; n; (1:1)ëÌÀÞÅ×ÙÅ ÓÌÏ×Á: S-ÎÅËÒÁÓÏ×ÓËÁÑ ÍÁÔÒÉ�Á, QN-ÍÁÔÒÉ�Á, ÍÁÔÒÉ�Á îÅËÒÁÓÏ×Á,H-ÍÁÔÒÉ�Á, SDD-ÍÁÔÒÉ�Á, S-SDD ÍÁÔÒÉ�Á, ÏÂÒÁÔÎÁÑ ÍÁÔÒÉ�Á, ÂÅÓËÏÎÅÞÎÁÑ ÎÏÒÍÁ,×ÅÒÈÎÑÑ Ï�ÅÎËÁ, Ï�ÅÎËÁ ÷ÁÒÁÈÁ. 182



ïãåîëé ïâòá�îùè äìñ ïâïâýåîîùè íá�òéã îåëòáóï÷á 183ÇÄÅ ×ÅÌÉÞÉÎÙ hi(A) Ï�ÒÅÄÅÌÑÀÔÓÑ �ÏÓÒÅÄÓÔ×ÏÍ ÓÌÅÄÕÀÝÉÈ ÒÅËÕÒÒÅÎÔ-ÎÙÈ ÓÏÏÔÎÏÛÅÎÉÊ:h1(A) = r1(A) = ∑j 6=1 |a1j |; hi(A) = i−1∑j=1 |aij |
|ajj |hj(A) + n∑j=i+1 |aij |;i = 2; : : : ; n: (1.2)îÅ×ÙÒÏÖÄÅÎÎÏÓÔØ ÍÁÔÒÉ� îÅËÒÁÓÏ×Á ÂÙÌÁ ÕÓÔÁÎÏ×ÌÅÎÁ çÕÄËÏ×ÙÍ× ÒÁÂÏÔÅ [1℄. �Å ÆÁËÔÙ, ÞÔÏ ËÌÁÓÓ N ÓÏÄÅÒÖÉÔ ËÌÁÓÓ SDD (stri
tlydiagonally dominant) ÍÁÔÒÉ� ÓÏ ÓÔÒÏÇÉÍ ÄÉÁÇÏÎÁÌØÎÙÍ �ÒÅÏÂÌÁÄÁÎÉÅÍÉ ÓÁÍ ÓÏÄÅÒÖÉÔÓÑ × ËÌÁÓÓÅ H-ÍÁÔÒÉ�, ÂÙÌÉ ÕÓÔÁÎÏ×ÌÅÎÙ òÏÂÅÒÏÍ [13℄.úÁÍÅÔÉÍ, ÞÔÏ, ËÁË ÓÌÅÄÕÅÔ ÉÚ Ï�ÒÅÄÅÌÅÎÉÑ, ×ÓÅ ÄÉÁÇÏÎÁÌØÎÙÅ ÜÌÅ-ÍÅÎÔÙ ÍÁÔÒÉ�Ù îÅËÒÁÓÏ×Á ÏÔÌÉÞÎÙ ÏÔ ÎÕÌÑ.÷ ÍÁÔÒÉÞÎÙÈ ÔÅÒÍÉÎÁÈ ×ÅËÔÏÒ h(A) = (hi(A)) ÍÏÖÎÏ ÚÁ�ÉÓÁÔØ ××ÉÄÅh(A) = |D|(|D| − |L|)−1|U |e = |D|[In − (|D| − |L|)−1M(A)℄e; (1:3)ÇÄÅ e = [1; : : : ; 1℄T ∈ Rn { ÅÄÉÎÉÞÎÙÊ ×ÅËÔÏÒ, In { ÅÄÉÎÉÞÎÁÑ ÍÁÔÒÉ�Á�ÏÒÑÄËÁ n, Á A = D + L + U { ÓÔÁÎÄÁÒÔÎÏÅ ÒÁÓÝÅ�ÌÅÎÉÅ ÍÁÔÒÉ�ÙA ∈ C

n×n ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ ÎÁ ÅÅ ÄÉÁÇÏÎÁÌØÎÕÀ (D), ÓÔÒÏÇÏ ÎÉÖÎÀÀÔÒÅÕÇÏÌØÎÕÀ (L) É ÓÔÒÏÇÏ ×ÅÒÈÎÀÀ ÔÒÅÕÇÏÌØÎÕÀ (U) ÞÁÓÔÉ. �ÁËÉÍÏÂÒÁÚÏÍ, ÕÓÌÏ×ÉÅ (1.1) ÒÁ×ÎÏÓÉÌØÎÏ ÎÅÒÁ×ÅÎÓÔ×Õ (ÓÍ. [13℄)(|D| − |L|)−1|U |e = [In − (|D| − |L|)−1M(A)℄e < e (1:4)É Ñ×ÌÑÅÔÓÑ ÕÓÌÏ×ÉÅÍ ÓÔÒÏÇÏÇÏ ÄÉÁÇÏÎÁÌØÎÏÇÏ �ÒÅÏÂÌÁÄÁÎÉÑ × Z-ÍÁÔ-ÒÉ�Å (|D| − |L|)−1M(A) = In − (|D| − |L|)−1|U |;�ÏÌÕÞÁÅÍÏÊ ÉÚ ÍÁÔÒÉ�Ù ÓÒÁ×ÎÅÎÉÑ M(A) ÅÅ ÌÅ×ÙÍ ÕÍÎÏÖÅÎÉÅÍ ÎÁÎÉÖÎÀÀ ÔÒÅÕÇÏÌØÎÕÀ ÍÁÔÒÉ�Õ (|D| − |L|)−1.÷ ÒÁÂÏÔÅ [4℄ ÂÙÌÁ �ÏÌÕÞÅÎÁ ÓÌÅÄÕÀÝÁÑ ×ÅÒÈÎÑÑ Ï�ÅÎËÁ ÄÌÑ ÎÏÒÍÙÏÂÒÁÔÎÏÊ Ë ÍÁÔÒÉ�Å îÅËÒÁÓÏ×Á.�ÅÏÒÅÍÁ 1.1. ðÕÓÔØ A = (aij) ∈ Cn×n { ÍÁÔÒÉ�Á îÅËÒÁÓÏ×Á �ÏÒÑÄËÁn > 2. �ÏÇÄÁ
‖A−1‖∞ 6 maxi∈〈n〉 zi(A)

|aii| − hi(A) ; (1:5)ÇÄÅ ÍÙ ÉÓ�ÏÌØÚÕÅÍ ÏÂÏÚÎÁÞÅÎÉÅ 〈n〉 = {1; : : : ; n}.úÄÅÓØ É ÄÁÌÅÅ ×ÅËÔÏÒ z(A) = (zi(A)) Ï�ÒÅÄÅÌÑÅÔÓÑ �Ï ÆÏÒÍÕÌÅz(A) = |D|(|D| − |L|)−1e: (1:6)



184 ì. à. ëïìï�éìéîáëÁË ÂÙÌÏ �ÏËÁÚÁÎÏ × ÒÁÂÏÔÅ [4℄, Ï�ÅÎËÁ (1.5) ×ÏÏÂÝÅ ÇÏ×ÏÒÑ ÕÌÕÞ-ÛÁÅÔ ÒÁÎÅÅ �ÒÅÄÌÏÖÅÎÎÕÀ Ï�ÅÎËÕ ÉÚ ÓÔÁÔØÉ [6℄, Á ÄÌÑ SDD ÍÁÔÒÉ�ÙA = (aij) Ï�ÅÎËÁ (1.5), �Ï ËÒÁÊÎÅÊ ÍÅÒÅ, ÎÅ ÈÕÖÅ, ÞÅÍ ËÌÁÓÓÉÞÅÓËÁÑÏ�ÅÎËÁ ÷ÁÒÁÈÁ [14℄
‖A−1‖∞ 6

1mini∈〈n〉{|aii| − ri(A)} ; (1:7)Ô.Å. Ó�ÒÁ×ÅÄÌÉ×Ï ÎÅÒÁ×ÅÎÓÔ×Ïmaxi∈〈n〉 zi(A)
|aii| − hi(A) 6

1mini∈〈n〉{|aii| − ri(A)} ; (1:8)ÇÄÅ ri(A) = ∑j 6=i |aij |; i = 1; : : : ; n;�ÒÉÞÅÍ ÒÁ×ÅÎÓÔ×Ï × (1.8) ÉÍÅÅÔ ÍÅÓÔÏ × ÔÏÍ É ÔÏÌØËÏ ÔÏÍ ÓÌÕÞÁÅ, ËÏÇÄÁmini∈〈n〉{M(A)e}i = mini∈〈n〉 |aii| − hi(A)zi(A) :ðÕÓÔØ S ⊆ 〈n〉 { ÎÅ�ÕÓÔÏÅ �ÏÄÍÎÏÖÅÓÔ×Ï ÍÎÏÖÅÓÔ×Á ÉÎÄÅËÓÏ×. ðÏ-ÎÑÔÉÅ SDD ÍÁÔÒÉ� ÍÏÖÎÏ ÏÂÏÂÝÉÔØ ÓÌÅÄÕÀÝÉÍ ÏÂÒÁÚÏÍ (ÓÍ. [9, 15℄).ï�ÒÅÄÅÌÉÍ ÞÁÓÔÉÞÎÙÅ ÓÕÍÍÙrSi (A) = ∑j∈S\{i} |aij |; i ∈ S: (1:9)÷ ÜÔÉÈ ÏÂÏÚÎÁÞÅÎÉÑÈ ÍÁÔÒÉ�Á A = (aij) ∈ Cn×n, n > 2, ÎÁÚÙ×ÁÅÔÓÑS-SDD (S-stri
tly diagonally dominant) ÍÁÔÒÉ�ÅÊ, ÅÓÌÉ ×Ù�ÏÌÎÑÀÔÓÑÓÌÅÄÕÀÝÉÅ Ä×Á ÕÓÌÏ×ÉÑ:
|aii| > rSi (A) ÄÌÑ ×ÓÅÈ i ∈ S (1:10)É

[
|aii| − rSi (A)] [

|ajj | − r �Sj (A)] > r �Si (A) rSj (A)ÄÌÑ ×ÓÅÈ i ∈ S É j ∈ �S: (1.11)S-SDD ÍÁÔÒÉ�Ù (�ÏÄ ÄÒÕÇÉÍ ÎÁÚ×ÁÎÉÅÍ) ×�ÅÒ×ÙÅ ÂÙÌÉ ××ÅÄÅÎÙ ×ÒÁÂÏÔÅ [10℄, × ËÏÔÏÒÏÊ ÂÙÌÏ ÄÏËÁÚÁÎÏ, ÞÔÏ ÏÎÉ Ñ×ÌÑÀÔÓÑH-ÍÁÔÒÉ�ÁÍÉ.ðÏ ÓÕÔÉ ÔÏÔ ÖÅ ÓÁÍÙÊ ËÌÁÓÓ ÍÁÔÒÉ� ÒÁÓÓÍÁÔÒÉ×ÁÌÓÑ × ÒÁÂÏÔÅ [2℄ ËÁËÏÓÏÂÙÊ �ÏÄËÌÁÓÓ ÂÌÏÞÎÙÈ ÍÁÔÒÉ�, ÕÄÏ×ÌÅÔ×ÏÒÑÀÝÉÈ �ÓÅ×ÄÏÂÌÏÞÎÙÍÕÓÌÏ×ÉÑÍ ÄÉÁÇÏÎÁÌØÎÏÇÏ �ÒÅÏÂÌÁÄÁÎÉÑ ÔÉ�Á ïÓÔÒÏ×ÓËÏÇÏ{âÒÁÕÜÒÁ.



ïãåîëé ïâòá�îùè äìñ ïâïâýåîîùè íá�òéã îåëòáóï÷á 185ðÏÄ ÎÁÚ×ÁÎÉÅÍ PBDD(n1; n2) ÔÏÔ ÖÅ ËÌÁÓÓ ÍÁÔÒÉ� ÉÚÕÞÁÌÓÑ É × ÓÔÁÔØÅ[3℄.ñÓÎÏ, ÞÔÏ SDD ÍÁÔÒÉ�Ù ÏÂÒÁÚÕÀÔ ÓÏÂÓÔ×ÅÎÎÙÊ �ÏÄËÌÁÓÓ ËÌÁÓÓÁS-SDD ÍÁÔÒÉ�.îÁÍ �ÏÔÒÅÂÕÅÔÓÑ ÓÌÅÄÕÀÝÁÑ ×ÅÒÈÎÑÑ Ï�ÅÎËÁ ÄÌÑ ÎÏÒÍÙ ÏÂÒÁÔÎÙÈË S-SDD ÍÁÔÒÉ�ÁÍ, ËÏÔÏÒÁÑ �ÅÒ×ÏÎÁÞÁÌØÎÏ ÂÙÌÁ ÕÓÔÁÎÏ×ÌÅÎÁ × [11℄, ÁÚÁÔÅÍ ÄÏËÁÚÁÎÁ ÉÎÙÍ Ó�ÏÓÏÂÏÍ × [3℄.�ÅÏÒÅÍÁ 1.2. ðÕÓÔØ A = (aij) ∈ Cn×n, n > 2, { S-SDD ÍÁÔÒÉ�Á,ÇÄÅ S { ÎÅËÏÔÏÒÏÅ ÎÅ�ÕÓÔÏÅ ÓÏÂÓÔ×ÅÎÎÏÅ �ÏÄÍÎÏÖÅÓÔ×Ï ÍÎÏÖÅÓÔ×ÁÉÎÄÅËÓÏ× 〈n〉. �ÏÇÄÁ
‖A−1‖∞ 6 maxi∈S; j∈ �Smax{�Sij(A); � �Sji(A)} ; (1:12)ÇÄÅ�Sij(A) = |aii| − rSi (A) + rSj (A)(|aii| − rSi (A))(|ajj | − r �Sj (A)) − r �Si (A)rSj (A) ; i ∈ S; j ∈ �S:(1:13)óÔÁÔØÑ �ÏÓÔÒÏÅÎÁ ÓÌÅÄÕÀÝÉÍ ÏÂÒÁÚÏÍ. ÷ §2 ÒÁÓÓÍÁÔÒÉ×ÁÀÔÓÑ S-ÎÅËÒÁÓÏ×ÓËÉÅ ÍÁÔÒÉ�Ù. äÌÑ ÎÉÈ ÕÓÔÁÎÁ×ÌÉ×ÁÅÔÓÑ ÎÏ×ÁÑ ×ÅÒÈÎÑÑ Ï�ÅÎ-ËÁ ÂÅÓËÏÎÅÞÎÏÊ ÎÏÒÍÙ ÏÂÒÁÔÎÙÈ É �ÏËÁÚÙ×ÁÅÔÓÑ, ÞÔÏ �ÏÓÌÅÄÎÑÑ ÕÌÕÞ-ÛÁÅÔ ÉÚ×ÅÓÔÎÙÅ ÒÁÎÅÅ Ï�ÅÎËÉ. �ÁËÖÅ ÄÏËÁÚÙ×ÁÅÔÓÑ, ÞÔÏ ÄÌÑ ÍÁÔÒÉ�îÅËÒÁÓÏ×Á ÎÏ×ÁÑ Ï�ÅÎËÁ �ÒÅ×ÏÓÈÏÄÉÔ Ï�ÅÎËÕ ÔÅÏÒÅÍÙ 1.1.÷ §3 ××ÏÄÑÔÓÑ × ÒÁÓÓÍÏÔÒÅÎÉÅ QN-ÍÁÔÒÉ�Ù. ðÏËÁÚÙ×ÁÅÔÓÑ, ÞÔÏ QN-ÍÁÔÒÉ�Ù ÏÂÒÁÚÕÀÔ �ÏÄËÌÁÓÓ ËÌÁÓÓÁ H-ÍÁÔÒÉ�, ÓÏÄÅÒÖÁÝÉÊ ÍÁÔÒÉ-�Ù îÅËÒÁÓÏ×Á. äÌÑ ÎÏÒÍÙ ÏÂÒÁÔÎÏÊ Ë QN-ÍÁÔÒÉ�Å �ÏÌÕÞÅÎÁ ×ÅÒÈÎÑÑÏ�ÅÎËÁ É ÄÏËÁÚÁÎÏ, ÞÔÏ ÄÌÑ ÍÁÔÒÉ� îÅËÒÁÓÏ×Á ÜÔÁ Ï�ÅÎËÁ ÕÌÕÞÛÁÅÔÏ�ÅÎËÕ ÔÅÏÒÅÍÙ 1.1.

§2. ÷ÅÒÈÎÉÅ Ï�ÅÎËÉ ÄÌÑ ÎÏÒÍÙ ÏÂÒÁÔÎÙÈ Ë SNÍÁÔÒÉ�ÁÍëÌÁÓÓ SN, ÓÏÓÔÏÑÝÉÊ ÉÚ S-ÎÅËÒÁÓÏ×ÓËÉÈ ÍÁÔÒÉ�, ÇÄÅ S { ÎÅ�ÕÓÔÏÅÓÏÂÓÔ×ÅÎÎÏÅ �ÏÄÍÎÏÖÅÓÔ×Ï ÍÎÏÖÅÓÔ×Á ÉÎÄÅËÓÏ×, ÂÙÌ ××ÅÄÅÎ × ÒÁÂÏÔÅ[8℄ Ó ÉÓ�ÏÌØÚÏ×ÁÎÉÅÍ ×ÅÌÉÞÉÎhS1 (A) = rS1 (A); hSi (A) = i−1∑j=1 |aij |
|ajj |hSj (A) + n∑j=i+1j∈S |aij |; i = 2; : : : ; n:(2:1)



186 ì. à. ëïìï�éìéîáîÁ�ÏÍÎÉÍ, ÞÔÏ ÍÁÔÒÉ�Á A = (aij) ∈ Cn×n, n > 2, ÎÁÚÙ×ÁÅÔÓÑ S-ÎÅËÒÁÓÏ×ÓËÏÊ (ËÏÒÏÞÅ, SN-) ÍÁÔÒÉ�ÅÊ, ÅÓÌÉ
|aii| > hSi (A) ÄÌÑ ×ÓÅÈ i ∈ S (2:2)É

[
|aii| − hSi (A)] [

|ajj | − h �Sj (A)] > h �Si (A) hSj (A)ÄÌÑ ×ÓÅÈ i ∈ S É j ∈ �S: (2.3)ïÂÏÚÎÁÞÉÍ eS = (eSi ); eSi = { 1; i ∈ S;0; i ∈ �S:�ÏÇÄÁ, ËÁË ÎÅÔÒÕÄÎÏ �ÏÎÑÔØ, ÓÏÏÔÎÏÛÅÎÉÑ (2.1) ÍÏÖÎÏ ÚÁ�ÉÓÁÔØ × ×ÉÄÅÍÁÔÒÉÞÎÏ-×ÅËÔÏÒÎÏÇÏ ÓÏÏÔÎÏÛÅÎÉÑhS(A) = |L||D|−1hS(A) + |U |eS;ÉÚ ËÏÔÏÒÏÇÏ �ÏÌÕÞÁÅÍ, ÞÔÏhS(A) = |D|(|D| − |L|)−1|U |eS : (2:4)ëÁË ÌÅÇËÏ ÓÌÅÄÕÅÔ ÉÚ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÈ Ï�ÒÅÄÅÌÅÎÉÊ, ÍÁÔÒÉ�Ù îÅ-ËÒÁÓÏ×Á ÏÂÒÁÚÕÀÔ ÓÏÂÓÔ×ÅÎÎÙÊ �ÏÄËÌÁÓÓ ËÌÁÓÓÁ S-ÎÅËÒÁÓÏ×ÓËÉÈ ÍÁ-ÔÒÉ�. ó ÄÒÕÇÏÊ ÓÔÏÒÏÎÙ, ËÌÁÓÓ SN ÓÏÄÅÒÖÉÔ ËÌÁÓÓ S-SDD (ÓÍ. [8, 7℄).÷ ÒÁÂÏÔÅ [7℄ ÄÌÑ ÏÂÒÁÔÎÙÈ Ë S-ÎÅËÒÁÓÏ×ÓËÉÍ ÍÁÔÒÉ�ÁÍ ÂÙÌÉ ÕÓÔÁ-ÎÏ×ÌÅÎÙ ÓÌÅÄÕÀÝÉÅ ×ÅÒÈÎÉÅ Ï�ÅÎËÉ.�ÅÏÒÅÍÁ 2.1. ðÕÓÔØ S { ÎÅ�ÕÓÔÏÅ ÓÏÂÓÔ×ÅÎÎÏÅ �ÏÄÍÎÏÖÅÓÔ×Ï ÍÎÏ-ÖÅÓÔ×Á 〈n〉, n > 2, É �ÕÓÔØ A = (aij) ∈ Cn×n { SN-ÍÁÔÒÉ�Á. �ÏÇÄÁ
‖A−1‖∞ 6 maxi∈〈n〉 zi(A) · maxi∈S; j∈ �Smax{�Sij(A); � �Sji(A)} ; (2:5)É

‖A−1‖∞ 6 maxi∈〈n〉 zi(A)|aii| · maxi∈S; j∈ �Smax{�̃Sij(A); �̃ �Sji(A)} ; (2:6)ÇÄÅ ×ÅËÔÏÒ z(A) Ï�ÒÅÄÅÌÅÎ × (1.6) É�Sij(A) = |aii| − hSi (A) + hSj (A)
[
|aii| − hSi (A)] [

|ajj | − h �Sj (A)] − h �Si (A)hSj (A) ; i ∈ S; j ∈ �S;(2:7)



ïãåîëé ïâòá�îùè äìñ ïâïâýåîîùè íá�òéã îåëòáóï÷á 187�̃Sij(A) = |aii||ajj | − |ajj |hSi (A) + |aii|hSj (A)
[
|aii| − hSi (A)] [

|ajj | − h �Sj (A)] − h �Si (A)hSj (A) ; i ∈ S; j ∈ �S:(2:8)ëÁË ÕËÁÚÁÎÏ × [7℄, × ÞÁÓÔÎÏÍ ÓÌÕÞÁÅ ÍÁÔÒÉ� îÅËÒÁÓÏ×Á Ï�ÅÎËÉ (2.5)É (2.6) ÕÌÕÞÛÁÀÔ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÅ Ï�ÅÎËÉ, �ÏÌÕÞÅÎÎÙÅ × ÒÁÂÏÔÅ [6℄.ï�ÅÎËÉ ÔÅÏÒÅÍÙ 2.1 ÕÌÕÞÛÁÀÔÓÑ × ÓÌÅÄÕÀÝÅÊ ÔÅÏÒÅÍÅ, ÄÏËÁÚÁÔÅÌØ-ÓÔ×Ï ËÏÔÏÒÏÊ ÏÓÎÏ×ÁÎÏ ÎÁ ÔÏÊ ÖÅ ÉÄÅÅ, ÞÔÏ É ÄÏËÁÚÁÔÅÌØÓÔ×Ï ÔÅÏÒÅ-ÍÙ 1.1.�ÅÏÒÅÍÁ 2.2. ðÕÓÔØ S { ÎÅ�ÕÓÔÏÅ ÓÏÂÓÔ×ÅÎÎÏÅ �ÏÄÍÎÏÖÅÓÔ×Ï ÍÎÏ-ÖÅÓÔ×Á 〈n〉, n > 2, É �ÕÓÔØ A = (aij) ∈ C
n×n { SN-ÍÁÔÒÉ�Á. �ÏÇÄÁ

‖A−1‖∞ 6 maxi∈S; j∈ �Smax{�Sij(A); � �Sji(A)} ; (2:9)ÇÄÅ�Sij(A) = zj(A) [|aii| − hSi (A)] + zi(A)hSj (A)
[
|aii| − hSi (A)] [

|ajj | − h �Sj (A)] − h �Si (A)hSj (A) ; i ∈ S; j ∈ �S:(2:10)äÏËÁÚÁÔÅÌØÓÔ×Ï. ðÏÓËÏÌØËÕ A ∈ SN, ÔÏ ÍÁÔÒÉ�ÁC = (
ij) = |D|(|D| − |L|)−1M(A) = |D| − |D|(|D| − |L|)−1|U | (2:11)Ñ×ÌÑÅÔÓÑ S-SDD ÍÁÔÒÉ�ÅÊ �Ï ÔÅÏÒÅÍÅ 3.2 ÉÚ ÒÁÂÏÔÙ [5℄. ï�ÒÅÄÅÌÉÍÄÉÁÇÏÎÁÌØÎÕÀ ÍÁÔÒÉ�Õ � = diag (Æ1; : : : ; Æn) ÉÚ ÕÓÌÏ×ÉÑ�e = |D|(|D| − |L|)−1e = z(A):�ÏÇÄÁ ÄÉÁÇÏÎÁÌØÎÙÅ ÜÌÅÍÅÎÔÙ ÍÁÔÒÉ�Ù � �ÏÌÏÖÉÔÅÌØÎÙ, É ÍÙ ÉÍÅÅÍ�−1|D|(|D| − |L|)−1e = e;ÔÁË ÞÔÏ
‖�−1|D|(|D| − |L|)−1‖∞ = 1: (2:12)ó �ÏÍÏÝØÀ (2.11) É (2.12) ÍÙ ×Ù×ÏÄÉÍ

‖M(A)−1‖∞ = ‖(�−1C)−1 [�−1|D|(|D| − |L|)−1] ‖∞
6 ‖(�−1C)−1‖∞ · ‖�−1|D|(|D| − |L|)−1‖∞ (2:13)= ‖(�−1C)−1‖∞:éÚ ÓÏÏÔÎÏÛÅÎÉÑ (2.4):hS(A) = |D|(|D| − |L|)−1|U |eS



188 ì. à. ëïìï�éìéîáÉ (2.11) ×ÙÔÅËÁÅÔ, ÞÔÏhSi (A) = |aii| − {CeS}i; i = 1; : : : ; n:ðÏÓËÏÌØËÕ ÍÁÔÒÉ�Á C ÉÍÅÅÔ �ÏÌÏÖÉÔÅÌØÎÙÅ ÄÉÁÇÏÎÁÌØÎÙÅ É ÎÅ�ÏÌÏ-ÖÉÔÅÌØÎÙÅ ×ÎÅÄÉÁÇÏÎÁÌØÎÙÅ ÜÌÅÍÅÎÔÙ, �ÏÓÌÅÄÎÅÅ ÓÏÏÔÎÏÛÅÎÉÅ ÍÏÖÎÏÚÁ�ÉÓÁÔØ × ×ÉÄÅ ÒÁ×ÎÓÔ×
|
ii| − rSi (C) = |aii| − hSi (A); i ∈ S; (2:14)É rSj (C) = hSj (A); j ∈ �S: (2:15)ðÒÉÍÅÎÑÑ ÔÅÏÒÅÍÕ 1.2 Ë S-SDD ÍÁÔÒÉ�Å �−1C É �ÒÉÎÉÍÁÑ ×Ï ×ÎÉÍÁ-ÎÉÅ ÓÏÏÔÎÏÛÅÎÉÑ (2.13) É (2.14){(2.15), ÍÙ �ÏÌÕÞÁÅÍ

‖M(A)−1‖∞ 6 maxi∈S; j∈ �Smax{�Sij(�−1C); � �Sji(�−1C)}= maxi∈S; j∈ �Smax{�Sij(A); � �Sji(A)} :�Å�ÅÒØ ÄÌÑ ÚÁ×ÅÒÛÅÎÉÑ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÏÓÔÁÅÔÓÑ ÌÉÛØ ÎÁ�ÏÍÎÉÔØ, ÞÔÏ,�Ï ÔÅÏÒÅÍÅ ïÓÔÒÏ×ÓËÏÇÏ [12℄, ÄÌÑ H-ÍÁÔÒÉ�Ù A ÉÍÅÅÔ ÍÅÓÔÏ ÎÅÒÁ×ÅÎ-ÓÔ×Ï
‖A−1‖∞ 6 ‖M(A)−1‖∞:

�îÉÖÅ ÍÙ �ÏËÁÚÙ×ÁÅÍ, ÞÔÏ ÎÏ×ÁÑ Ï�ÅÎËÁ (2.9) ÔÅÏÒÅÍÙ 2.2 ÕÌÕÞÛÁÅÔÏÂÅ Ï�ÅÎËÉ ÔÅÏÒÅÍÙ 2.1, Á ÔÁËÖÅ ÞÔÏ ÄÌÑ ÍÁÔÒÉ� îÅËÒÁÓÏ×Á Ï�ÅÎËÁ(2.9) ÕÌÕÞÛÁÅÔ Ï�ÅÎËÕ (1.5).�ÅÏÒÅÍÁ 2.3. ðÕÓÔØ S { ÎÅ�ÕÓÔÏÅ ÓÏÂÓÔ×ÅÎÎÏÅ �ÏÄÍÎÏÖÅÓÔ×Ï ÍÎÏ-ÖÅÓÔ×Á 〈n〉, n > 2, É �ÕÓÔØ A = (aij) ∈ Cn×n { SN-ÍÁÔÒÉ�Á. �ÏÇÄÁmaxi∈S; j∈ �Smax{�Sij(A); � �Sji(A)} 6 maxi∈〈n〉 zi(A)· maxi∈S; j∈ �Smax{�Sij(A); � �Sji(A)}(2:16)É maxi∈S;j∈ �S max{�Sij(A); � �Sji(A)} 6 maxi∈〈n〉 zi(A)|aii| ·maxi∈S;j∈ �S max{�̃Sij(A); �̃ �Sji(A)} ;(2:17)ÇÄÅ ×ÅÌÉÞÉÎÙ �Sij(A), �Sij(A) É �̃Sij(A) Ï�ÒÅÄÅÌÅÎÙ ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ ×(2.10), (2.7) É (2.8).



ïãåîëé ïâòá�îùè äìñ ïâïâýåîîùè íá�òéã îåëòáóï÷á 189äÏËÁÚÁÔÅÌØÓÔ×Ï. äÌÑ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÎÅÒÁ×ÅÎÓÔ×Á (2.16) ÄÏÓÔÁÔÏÞ-ÎÏ ÕÂÅÄÉÔØÓÑ × ÔÏÍ, ÞÔÏ�Sij(A) 6 maxi∈〈n〉 zi(A) · �Sij(A); i ∈ S; j ∈ �S: (2:18)äÅÊÓÔ×ÉÔÅÌØÎÏ, �ÏÓËÏÌØËÕ ÚÎÁÍÅÎÁÔÅÌÉ �Sij(A) É �Sij(A) ÓÏ×�ÁÄÁÀÔ, ÔÏ(2.18) ÓÌÅÄÕÅÔ ÉÚ ÔÒÉ×ÉÁÌØÎÏÇÏ ÓÏÏÔÎÏÛÅÎÉÑzj(A) [|aii| − hSi (A)]+zi(A)hSj (A) 6 maxi∈〈n〉 zi(A) ·[|aii| − hSi (A) + hSj (A)] :äÌÑ ÔÏÇÏ, ÞÔÏÂÙ ÕÓÔÁÎÏ×ÉÔØ (2.17), ÚÁÍÅÔÉÍ, ÞÔÏ �ÒÉ� = maxi∈〈n〉 zi(A)|aii|ÍÙ ÉÍÅÅÍ zi(A) 6 �|aii| É zj(A) 6 �|ajj |:ó �ÏÍÏÝØÀ �ÏÓÌÅÄÎÉÈ ÎÅÒÁ×ÅÎÓÔ× ÍÙ �ÏÌÕÞÁÅÍzj(A) [|aii| − hSi (A)] + zi(A)hSj (A)
6 � [

|aii||ajj | − |ajj |hSi (A) + |aii|hSj (A)] :�ÅÍ ÓÁÍÙÍ �ÏËÁÚÁÎÏ, ÞÔÏ ÞÉÓÌÉÔÅÌØ �Sij(A) ÎÅ ÂÏÌØÛÅ, ÞÅÍ ÞÉÓÌÉÔÅÌØmaxi∈〈n〉 { zi(A)
|aii| } �̃Sij(A). �Å�ÅÒØ ÏÓÔÁÅÔÓÑ ÌÉÛØ ÚÁÍÅÔÉÔØ, ÞÔÏ ÚÎÁÍÅÎÁ-ÔÅÌÉ ÏÂÅÉÈ ÄÒÏÂÅÊ ÏÄÉÎÁËÏ×Ù. ��ÅÏÒÅÍÁ 2.4. ðÕÓÔØ A = (aij) ∈ Cn×n { ÍÁÔÒÉ�Á îÅËÒÁÓÏ×Á. �ÏÇÄÁmaxi∈S; j∈ �Smax{�Sij(A); � �Sji(A)} 6 maxi∈〈n〉 zi(A)

|aii| − hi(A) ; (2:19)ÇÄÅ ×ÅÌÉÞÉÎÙ �Sij(A) Ï�ÒÅÄÅÌÅÎÙ × (2.10).äÏËÁÚÁÔÅÌØÓÔ×Ï. úÁÍÅÔÉÍ, ÞÔÏ, ËÁË ÓÌÅÄÕÅÔ ÉÚ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÈÄÏËÁÚÁÔÅÌØÓÔ×, Ï�ÅÎËÉ (1.5) É (2.9) Ñ×ÌÑÀÔÓÑ ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ Ï�ÅÎ-ËÏÊ ÷ÁÒÁÈÁ (1.7) É Ï�ÅÎËÏÊ (1.12) ÄÌÑ ÏÄÎÏÊ É ÔÏÊ ÖÅ SDD ÍÁÔÒÉ�ÙC = |D|(|D| − |L|)−1M(A). óÌÅÄÏ×ÁÔÅÌØÎÏ, ÎÅÒÁ×ÅÎÓÔ×Ï (2.19) ÓÌÅÄÕ-ÅÔ ÉÚ ÔÏÇÏ ÉÚ×ÅÓÔÎÏÇÏ ÆÁËÔÁ (ÓÍ. [4℄), ÞÔÏ ÄÌÑ SDD ÍÁÔÒÉ�Ù Ï�ÅÎËÁ(1.12), ×ÏÏÂÝÅ ÇÏ×ÏÒÑ, ÂÏÌÅÅ ÔÏÞÎÁ, ÞÅÍ Ï�ÅÎËÁ (1.11). �
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§3. QN-ÍÁÔÒÉ�ÙíÁÔÒÉ�Á A = D+L+U ∈ C

n×n, n > 2, Ó ÎÅÎÕÌÅ×ÙÍÉ ÄÉÁÇÏÎÁÌØÎÙÍÉÜÌÅÍÅÎÔÁÍÉ ÎÁÚÙ×ÁÅÔÓÑ QN-ÍÁÔÒÉ�ÅÊ, ÅÓÌÉ ÍÁÔÒÉ�ÁG =M−1M(A) = In −M−1|L||D|−1|U | (3:1)ÉÍÅÅÔ ÓÔÒÏÇÏÅ ÄÉÁÇÏÎÁÌØÎÏÅ �ÒÅÏÂÌÁÄÁÎÉÅ. úÄÅÓØ É ÎÉÖÅ ÍÙ ÉÓ�ÏÌØ-ÚÕÅÍ ÏÂÏÚÎÁÞÅÎÉÅM = (|D| − |L|)|D|−1(|D| − |U |) = M(A) + |L||D|−1|U |: (3:2)ñÓÎÏ, ÞÔÏ ÍÁÔÒÉ�ÁM Ñ×ÌÑÅÔÓÑ ÍÏÎÏÔÏÎÎÏÊ, Ô.Å. ÏÎÁ ÏÂÒÁÔÉÍÁ É ÏÂÒÁÔ-ÎÁÑ ÍÁÔÒÉ�Á M−1 ÎÅÏÔÒÉ�ÁÔÅÌØÎÁ.ðÏÓËÏÌØËÕ, × ÓÉÌÕ (3.1), G Ñ×ÌÑÅÔÓÑ Z-ÍÁÔÒÉ�ÅÊ (Ô.Å. ÅÅ ×ÎÅÄÉÁÇÏ-ÎÁÌØÎÙÅ ÜÌÅÍÅÎÔÙ ÎÅ�ÏÌÏÖÉÔÅÌØÎÙ), ÉÚ Ó×ÏÊÓÔ×Á ÓÔÒÏÇÏÇÏ ÄÉÁÇÏÎÁÌØ-ÎÏÇÏ �ÒÅÏÂÌÁÄÁÎÉÑ ÍÁÔÒÉ�Ù G ÓÌÅÄÕÅÔ, ÞÔÏ ÏÎÁ Ñ×ÌÑÅÔÓÑM -ÍÁÔÒÉ�ÅÊ,�ÒÉÞÅÍ ÜÔÏ Ó×ÏÊÓÔ×Ï ÍÏÖÎÏ ÚÁ�ÉÓÁÔØ × ×ÉÄÅ ÎÅÒÁ×ÅÎÓÔ×ÁGe =M−1M(A)e = (In −M−1|L||D|−1|U |)e > 0: (3:3)éÔÁË, A ∈ QN ÔÏÇÄÁ É ÔÏÌØËÏ ÔÏÇÄÁ, ËÏÇÄÁe > M−1|L||D|−1|U |e: (3:4)ó�ÅÒ×Á ÍÙ �ÏËÁÖÅÍ, ÞÔÏ QN-ÍÁÔÒÉ�Ù Ñ×ÌÑÀÔÓÑ H-ÍÁÔÒÉ�ÁÍÉ.�ÅÏÒÅÍÁ 3.1. ðÕÓÔØ A ∈ Cn×n, n > 2, { QN-ÍÁÔÒÉ�Á. �ÏÇÄÁ A Ñ×ÌÑ-ÅÔÓÑ H-ÍÁÔÒÉ�ÅÊ.äÏËÁÚÁÔÅÌØÓÔ×Ï. ÷×ÉÄÕ (3.1), ÍÙ ÉÍÅÅÍ
M(A) =MG;ÔÁË ÞÔÏM(A) ÅÓÔØ �ÒÏÉÚ×ÅÄÅÎÉÅ ÍÏÎÏÔÏÎÎÏÊ ÍÁÔÒÉ�Ù ÉM -ÍÁÔÒÉ�Ù.úÎÁÞÉÔ, M(A) { ÍÏÎÏÔÏÎÎÁÑ ÍÁÔÒÉ�Á. �ÅÍ ÓÁÍÙÍ M(A) Ñ×ÌÑÅÔÓÑ M -ÍÁÔÒÉ�ÅÊ, Á A { H-ÍÁÔÒÉ�ÅÊ. ��Å�ÅÒØ ÍÙ �ÏËÁÖÅÍ, ÞÔÏ ËÌÁÓÓ QN ÓÏÄÅÒÖÉÔ ËÌÁÓÓ N.�ÅÏÒÅÍÁ 3.2. ðÕÓÔØ A ∈ Cn×n, n > 2, { ÍÁÔÒÉ�Á îÅËÒÁÓÏ×Á. �ÏÇÄÁA Ñ×ÌÑÅÔÓÑ QN-ÍÁÔÒÉ�ÅÊ.äÏËÁÚÁÔÅÌØÓÔ×Ï. äÅÊÓÔ×ÉÔÅÌØÎÏ, �ÏÓËÏÌØËÕ A ∈ N, ÔÏ Z-ÍÁÔÒÉ�ÁC = (|D| − |L|)−1M(A) = In − (|D| − |L|)−1|U |



ïãåîëé ïâòá�îùè äìñ ïâïâýåîîùè íá�òéã îåëòáóï÷á 191ÉÍÅÅÔ ÓÔÒÏÇÏÅ ÄÉÁÇÏÎÁÌØÎÏÅ �ÒÅÏÂÌÁÄÁÎÉÅ, Ô.Å. ×ÅËÔÏÒ Ce �ÏÌÏÖÉÔÅ-ÌÅÎ. îÏ ÔÏÇÄÁ ÔÅÍ ÂÏÌÅÅ É ×ÅËÔÏÒGe = (|D| − |U |)−1|D|Ce�ÏÌÏÖÉÔÅÌÅÎ. üÔÏ ÚÎÁÞÉÔ, ÞÔÏ Z-ÍÁÔÒÉ�Á G =M−1M(A) ÉÍÅÅÔ Ó×ÏÊ-ÓÔ×Ï ÓÔÒÏÇÏÇÏ ÄÉÁÇÏÎÁÌØÎÏÇÏ �ÒÅÏÂÌÁÄÁÎÉÑ, Á ÚÎÁÞÉÔ A Ñ×ÌÑÅÔÓÑ QN-ÍÁÔÒÉ�ÅÊ. �õÓÔÁÎÏ×ÉÍ ÔÅ�ÅÒØ Ï�ÅÎËÕ ÄÌÑ ÂÅÓËÏÎÅÞÎÏÊ ÎÏÒÍÙ ÏÂÒÁÔÎÏÊ Ë QN-ÍÁÔÒÉ�Å.�ÅÏÒÅÍÁ 3.3. ðÕÓÔØ A ∈ C
n×n, n > 2, { QN-ÍÁÔÒÉ�Á. �ÏÇÄÁ

‖A−1‖∞ 6 maxi∈〈n〉 {M−1e}i
{M−1M(A)e}i : (3:5)äÏËÁÚÁÔÅÌØÓÔ×Ï. íÁÔÒÉ�Á A Ñ×ÌÑÅÔÓÑ QN-ÍÁÔÒÉ�ÅÊ, ÔÁË ÞÔÏ ÍÁ-ÔÒÉ�Á G, Ï�ÒÅÄÅÌÅÎÎÁÑ × (3.1), ÏÂÌÁÄÁÅÔ ÓÔÒÏÇÉÍ ÄÉÁÇÏÎÁÌØÎÙÍ �ÒÅ-ÏÂÌÁÄÁÎÉÅÍ É ÉÍÅÅÔ ÍÅÓÔÏ ÒÁ×ÅÎÓÔ×Ï

M(A) =MG: (3:6)ï�ÒÅÄÅÌÉÍ ÄÉÁÇÏÎÁÌØÎÕÀ ÍÁÔÒÉ�Õ � = diag (Æ1; : : : ; Æn) �ÏÓÒÅÄÓÔ×ÏÍÓÏÏÔÎÏÛÅÎÉÑ M−1e = �e: (3:7)úÁÍÅÔÉÍ, ÞÔÏ, �ÏÓËÏÌØËÕ ÍÁÔÒÉ�ÁM ÍÏÎÏÔÏÎÎÁ, ÔÏ ÄÉÁÇÏÎÁÌØÎÙÅ ÜÌÅ-ÍÅÎÔÙ ÍÁÔÒÉ�Ù � �ÏÌÏÖÉÔÅÌØÎÙ. ÷ ÓÉÌÕ (3.7), ÍÙ ÉÍÅÅÍ(M�)−1e = e:äÌÑ ÍÏÎÏÔÏÎÎÏÊ ÍÁÔÒÉ�ÙM� �ÏÌÕÞÅÎÎÏÅ ÓÏÏÔÎÏÛÅÎÉÅ ÏÚÎÁÞÁÅÔ, ÞÔÏ
‖(M�)−1‖∞ = 1: (3:8)�Å�ÅÒØ Ó �ÏÍÏÝØÀ (3.6) É (3.8) ÍÙ ×Ù×ÏÄÉÍ

‖M(A)−1‖∞ = ‖(�−1G)−1(M�)−1‖∞
6 ‖(�−1G)−1‖∞ ‖(M�)−1‖∞ = ‖(�−1G)−1‖∞: (3.9)ðÏÓËÏÌØËÕ, �Ï ÔÅÏÒÅÍÅ 3.1, A Ñ×ÌÑÅÔÓÑ H-ÍÁÔÒÉ�ÅÊ, ÔÏ, �Ï ÔÅÏÒÅÍÅïÓÔÒÏ×ÓËÏÇÏ [12℄, Ó�ÒÁ×ÅÄÌÉ×Ï ÎÅÒÁ×ÅÎÓÔ×Ï

‖A−1‖∞ 6 ‖M(A)−1‖∞: (3:10)



192 ì. à. ëïìï�éìéîáäÌÑ ÚÁ×ÅÒÛÅÎÉÑ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÏÓÔÁÅÔÓÑ ×ÏÓ�ÏÌØÚÏ×ÁÔØÓÑ ÓÏÏÔÎÏÛÅ-ÎÉÑÍÉ (3.9) É (3.10) É �ÒÉÍÅÎÉÔØ ËÌÁÓÓÉÞÅÓËÕÀ Ï�ÅÎËÕ ÷ÁÒÁÈÁ (1.7) ËSDD M -ÍÁÔÒÉ�Å �−1G,
‖(�−1G)−1‖∞ 6

1mini∈〈n〉{�−1Ge}i = maxi∈〈n〉 Æi
{Ge} i = maxi∈〈n〉 {M−1e}i

{M−1M(A)e}i :
�ëÁË ÌÅÇËÏ ×ÉÄÅÔØ, ××ÉÄÕ (1.6) É (1.3), Ï�ÅÎËÁ (3.5) ÍÏÖÅÔ ÔÁËÖÅÂÙÔØ ÚÁ�ÉÓÁÎÁ × ×ÉÄÅ

‖A−1‖∞ 6 maxi∈〈n〉 {(|D| − |U |)−1z(A)}i
{(|D| − |U |)−1(|D|e− h(A))}i ;Ñ×ÎÏ ÄÅÍÏÎÓÔÒÉÒÕÀÝÅÍ ÒÁÚÌÉÞÉÅ ÍÅÖÄÕ Ï�ÅÎËÁÍÉ (3.5) É (1.5).ðÏÓÌÅÄÎÑÑ ÔÅÏÒÅÍÁ ÄÁÎÎÏÊ ÒÁÂÏÔÙ ÕÔ×ÅÒÖÄÁÅÔ, ÞÔÏ ÄÌÑ ÍÁÔÒÉ�ÙîÅËÒÁÓÏ×Á Ï�ÅÎËÁ (3.5) ÔÅÏÒÅÍÙ 3.3 Ñ×ÌÑÅÔÓÑ, ×ÏÏÂÝÅ ÇÏ×ÏÒÑ, ÂÏÌÅÅÔÏÞÎÏÊ, ÞÅÍ Ï�ÅÎËÁ (1.5) ÔÅÏÒÅÍÙ 1.1.�ÅÏÒÅÍÁ 3.4. ðÕÓÔØ A ∈ Cn×n, n > 2, { ÍÁÔÒÉ�Á îÅËÒÁÓÏ×Á. �ÏÇÄÁmaxi∈〈n〉 {M−1e}i

{M−1M(A)e}i 6 maxi∈〈n〉 zi(A)
|aii| − hi(A) : (3:11)äÏËÁÚÁÔÅÌØÓÔ×Ï. ïÂÏÚÎÁÞÉÍM̃ = (|D| − |L|)|D|−1: (3:12)�ÏÇÄÁ (ÓÍ. (1.6)) M̃−1e = |D|(|D| − |L|)−1e = z(A) (3:13)É M̃−1M(A)e = |D|

[In − (|D| − |L|)−1|U |
] e:÷ ÓÉÌÕ (1.3), ÉÚ �ÏÓÌÅÄÎÅÇÏ ÎÅÒÁ×ÅÎÓÔ×Á ×ÙÔÅËÁÅÔ, ÞÔÏ

{M̃−1M(A)e}i = |aii| − hi(A); i = 1; : : : ; n: (3:14)éÚ (3.13) É (3.14) ÍÙ �ÏÌÕÞÁÅÍmaxi∈〈n〉 {M̃−1e}i
{M̃−1M(A)e}i = maxi∈〈n〉 zi(A)

|aii| − hi(A) : (3:15)ðÏÌÏÖÉÍ � = maxi∈〈n〉 {M̃−1e}i
{M̃−1M(A)e}i : (3:16)
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{M̃−1e}i 6 �{M̃−1M(A)e}i; i = 1; : : : ; n;ÉÌÉ, × ×ÅËÔÏÒÎÏÍ ×ÉÄÅ, M̃−1e 6 �M̃−1M(A)e:õÍÎÏÖÁÑ �ÏÌÕÞÅÎÎÏÅ ÓÏÏÔÎÏÛÅÎÉÅ ÓÌÅ×Á ÎÁ ÎÅÏÔÒÉ�ÁÔÅÌØÎÕÀ ÍÁÔÒÉ�Õ(|D| − |U |)−1 É ÉÓ�ÏÌØÚÕÑ (3.2), ÍÙ �ÒÉÈÏÄÉÍ Ë ÎÅÒÁ×ÅÎÓÔ×ÕM−1e 6 �M−1M(A)e;ÏÚÎÁÞÁÀÝÅÍÕ, ÞÔÏ
{M−1e}i 6 �{M−1M(A)e}i; i = 1; : : : ; n: (3:17)�Å�ÅÒØ, ××ÉÄÕ (3.15), (3.16) É (3.17), ÍÙ ÉÍÅÅÍmaxi∈〈n〉 zi(A)

|aii| − hi(A) = maxi∈〈n〉 {M̃−1e}i
{M̃−1M(A)e}i = � > maxi∈〈n〉 {M−1e}i

{M−1M(A)e}i :�ÅÏÒÅÍÁ ÄÏËÁÚÁÎÁ. �÷ ÚÁËÌÀÞÅÎÉÅ ÉÍÅÅÔ ÓÍÙÓÌ ÏÔÍÅÔÉÔØ, ÞÔÏ ÅÓÌÉ A = D + L + UÑ×ÌÑÅÔÓÑ QN-ÍÁÔÒÉ�ÅÊ É ÍÁÔÒÉ�Á B Ï�ÒÅÄÅÌÅÎÁ �Ï ÆÏÒÍÕÌÅB = (D + L)D−1(D + U) = A+ LD−1U;ÔÏ (�ÅÒÅÏÂÕÓÌÏ×ÌÅÎÎÁÑ) ÍÁÔÒÉ�ÁB−1A = In −B−1LD−1UÑ×ÌÑÅÔÓÑ SDD ÍÁÔÒÉ�ÅÊ, ÔÁË ÖÅ ËÁË É ÍÁÔÒÉ�Á G =M−1M(A).äÅÊÓÔ×ÉÔÅÌØÎÏ, �Ï ÔÅÏÒÅÍÅ ïÓÔÒÏ×ÓËÏÇÏ,
|(D + L)−1| 6 (|D| − |L|)−1 É |(D + U)−1| 6 (|D| − |U |)−1;ÔÁË ÞÔÏ |B−1| 6 M−1. ïÔÓÀÄÁ ÓÌÅÄÕÅÔ, ÞÔÏ

M(B−1A)e >
[In − |B−1||L||D|−1|U |

] e
>

[In −M−1|L||D|−1|U |
] e = Ge > 0;ÇÄÅ ÍÙ ×ÏÓ�ÏÌØÚÏ×ÁÌÉÓØ ÎÅÒÁ×ÅÎÓÔ×ÏÍ (3.3).úÎÁÞÉÔ, ÎÅ ÔÏÌØËÏ ÍÁÔÒÉ�Á ÓÒÁ×ÎÅÎÉÑ M(A) �ÒÅÏÂÒÁÚÕÅÔÓÑ × SDDÍÁÔÒÉ�Õ �ÏÓÒÅÄÓÔ×ÏÍ ÌÅ×ÏÇÏ ÕÍÎÏÖÅÎÉÑ ÎÁM−1, ÎÏ ÔÏ ÖÅ ×ÅÒÎÏ É ÄÌÑÓÁÍÏÊ QN-ÍÁÔÒÉ�Ù A ÏÔÎÏÓÉÔÅÌØÎÏ ÌÅ×ÏÇÏ ÕÍÎÏÖÅÎÉÑ ÎÁ B−1.
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