
úÁ�ÉÓËÉ ÎÁÕÞÎÙÈÓÅÍÉÎÁÒÏ× ðïíé�ÏÍ 428, 2014 Ç.ì. à. ëÏÌÏÔÉÌÉÎÁîåëï�ïòùå èáòáë�åòéúáãéé îåëòáóï÷óëéèé S-îåëòáóï÷óëéè íá�òéã
§1. ÷×ÅÄÅÎÉÅíÁÔÒÉ�Á A = (aij) ∈ C

n×n ÎÁÚÙ×ÁÅÔÓÑ H-ÍÁÔÒÉ�ÅÊ, ÅÓÌÉ ÅÅ ÍÁÔÒÉ-�Á ÓÒÁ×ÎÅÎÉÑ M(A) = (mij), Ï�ÒÅÄÅÌÑÅÍÁÑ ÆÏÒÍÕÌÁÍÉmij = { |aii|; i = j;
−|aij |; i 6= j;Ñ×ÌÑÅÔÓÑ ÎÅ×ÙÒÏÖÄÅÎÎÏÊ M -ÍÁÔÒÉ�ÅÊ. úÁÍÅÔÉÍ, ÞÔÏ ÔÁË Ï�ÒÅÄÅÌÅÎ-ÎÙÅ H-ÍÁÔÒÉ�Ù Ñ×ÌÑÀÔÓÑ ÎÅ×ÙÒÏÖÄÅÎÎÙÍÉ.ëÁË ÈÏÒÏÛÏ ÉÚ×ÅÓÔÎÏ (ÓÍ., ÎÁ�ÒÉÍÅÒ, [6, Theorem 7.5.14℄), ÍÁÔÒÉ�ÁA ∈ C

n×n, n > 1, Ñ×ÌÑÅÔÓÑ H-ÍÁÔÒÉ�ÅÊ ÔÏÇÄÁ É ÔÏÌØËÏ ÔÏÇÄÁ, ËÏÇÄÁÓÕÝÅÓÔ×ÕÅÔ ÄÉÁÇÏÎÁÌØÎÁÑ ÍÁÔÒÉ�Á � �ÏÒÑÄËÁ n ÔÁËÁÑ, ÞÔÏ ÍÁÔÒÉ-�Á A� ÉÍÅÅÔ ÓÔÒÏÇÏÅ ÄÉÁÇÏÎÁÌØÎÏÅ �ÒÅÏÂÌÁÄÁÎÉÅ (�Ï ÓÔÒÏËÁÍ), Ô.Å.Ñ×ÌÑÅÔÓÑ SDD-ÍÁÔÒÉ�ÅÊ (stritly diagonally dominant). ñÓÎÏ, ÞÔÏ ÅÓÌÉÔÁËÁÑ ÍÁÔÒÉ�Á � ÓÕÝÅÓÔ×ÕÅÔ, ÔÏ ÅÅ ÍÏÖÎÏ ×ÙÂÒÁÔØ ÔÁË, ÞÔÏÂÙ ×ÓÅÄÉÁÇÏÎÁÌØÎÙÅ ÜÌÅÍÅÎÔÙ ÂÙÌÉ �ÏÌÏÖÉÔÅÌØÎÙÍÉ.ë ÓÏÖÁÌÅÎÉÀ, × ÏÂÝÅÍ ÓÌÕÞÁÅ ÔÁËÁÑ ÍÁÓÛÔÁÂÉÒÕÀÝÁÑ ÍÁÔÒÉ�Á Ñ×ÎÏÎÅ ÉÚ×ÅÓÔÎÁ; ÂÏÌÅÅ ÔÏÇÏ, ÍÙ ÎÉÞÅÇÏ ÎÅ ÚÎÁÅÍ ÄÁÖÅ Ï ÅÅ ÓÔÒÕËÔÕÒÅ ÉÌÉËÁËÉÈ-ÔÏ Ó�Å�ÉÆÉÞÅÓËÉÈ Ó×ÏÊÓÔ×ÁÈ.ïÄÎÁËÏ ÄÌÑ ÍÁÔÒÉ� ÉÚ ÎÅËÏÔÏÒÙÈ �ÏÄËÌÁÓÓÏ× ËÌÁÓÓÁ H-ÍÁÔÒÉ� ÔÁ-ËÉÅ ÍÁÓÛÔÁÂÉÒÕÀÝÉÅ ÍÁÔÒÉ�Ù ÍÏÖÎÏ Ï�ÒÅÄÅÌÉÔØ ÁÎÁÌÉÔÉÞÅÓËÉ. üÔÏÔÁË, ÎÁ�ÒÉÍÅÒ, × ÓÌÕÞÁÅ ÔÁË ÎÁÚÙ×ÁÅÍÙÈ S-SDD ÍÁÔÒÉ�. îÁ�ÏÍÎÉÍ,ÞÔÏ × ÓÏÏÔ×ÅÔÓÔ×ÉÉ Ó [9℄ (ÓÍ. ÔÁËÖÅ Ï�ÒÅÄÅÌÅÎÉÅ 3.10 × ËÎÉÇÅ [15℄), ÄÌÑÚÁÄÁÎÎÏÇÏ ÎÅ�ÕÓÔÏÇÏ �ÏÄÍÎÏÖÅÓÔ×Á S ÉÎÄÅËÓÎÏÇÏ ÍÎÏÖÅÓÔ×Á 〈n〉 =
{1; : : : ; n}, ÇÄÅ n > 2, ÍÁÔÒÉ�Á A = (aij) ∈ Cn×n ÎÁÚÙ×ÁÅÔÓÑ ÍÁÔÒÉ�ÅÊÓ S-ÓÔÒÏÇÉÍ ÄÉÁÇÏÎÁÌØÎÙÍ �ÒÅÏÂÌÁÄÁÎÉÅÍ (S-SDD), ÅÓÌÉ ×Ù�ÏÌÎÅÎÙÓÌÅÄÕÀÝÉÅ ÕÓÌÏ×ÉÑ:(i) ÄÌÑ ×ÓÅÈ i ∈ S ÉÍÅÅÔ ÍÅÓÔÏ ÎÅÒÁ×ÅÎÓÔ×Ï

|aii| > rSi (A);ëÌÀÞÅ×ÙÅ ÓÌÏ×Á: ÍÁÔÒÉ�Ù îÅËÒÁÓÏ×Á, S-ÎÅËÒÁÓÏ×ÓËÉÅ ÍÁÔÒÉ�Ù, ÍÁÔÒÉ�ÙÓÏ ÓÔÒÏÇÉÍ ÄÉÁÇÏÎÁÌØÎÙÍ �ÒÅÏÂÌÁÄÁÎÉÅÍ, S-SDD ÍÁÔÒÉ�Ù, ÍÁÓÛÔÁÂÉÒÕÀÝÉÅÍÁÔÒÉ�Ù. 152



îåëï�ïòùå èáòáë�åòéúáãéé 153(ii) ÄÌÑ ×ÓÅÈ i ∈ S É ×ÓÅÈ j ∈ �S ÉÍÅÅÔ ÍÅÓÔÏ ÎÅÒÁ×ÅÎÓÔ×Ï
[

|aii| − rSi (A)] [|ajj | − r �Sj (A)] > r �Si (A) rSj (A):úÄÅÓØ É ÎÉÖÅ ÄÌÑ ÚÁÄÁÎÎÏÇÏ �ÏÄÍÎÏÖÅÓÔ×Á S ⊆ 〈n〉 ÍÙ ÉÓ�ÏÌØÚÕÅÍÓÌÅÄÕÀÝÉÅ ÏÂÏÚÎÁÞÅÎÉÑ:�S = 〈n〉 \ S;rSi (A) =∑j∈Sj 6=i |aij |; i = 1; : : : ; n;É ri(A) = r〈n〉i (A) = ∑j∈〈n〉j 6=i |aij |; i = 1; : : : ; n:ñÓÎÏ, ÞÔÏ ÄÌÑ ÌÀÂÏÇÏ �ÏÄÍÎÏÖÅÓÔ×Á S ÍÎÏÖÅÓÔ×Á 〈n〉 ÍÙ ÉÍÅÅÍri(A) = rSi (A) + r �Si (A); i = 1; : : : ; n:úÄÅÓØ ÕÍÅÓÔÎÏ ÏÔÍÅÔÉÔØ, ÞÔÏ × ÄÅÊÓÔ×ÉÔÅÌØÎÏÓÔÉ S-SDD ÍÁÔÒÉ�Ù(ÎÏ ÂÅÚ ÜÔÏÇÏ ÎÁÚ×ÁÎÉÑ) ×�ÅÒ×ÙÅ ÒÁÓÓÍÁÔÒÉ×ÁÌÉÓØ × ÒÁÂÏÔÅ [11℄, ÇÄÅÂÙÌÏ ÄÏËÁÚÁÎÏ, ÞÔÏ ÏÎÉ Ñ×ÌÑÀÔÓÑ H-ÍÁÔÒÉ�ÁÍÉ. ðÏ-ÓÕÝÅÓÔ×Õ ÔÏÔ ÖÅËÌÁÓÓ ÍÁÔÒÉ� ÒÁÓÓÍÁÔÒÉ×ÁÌÓÑ É × ÒÁÂÏÔÅ [2℄ ËÁË ÏÓÏÂÙÊ �ÏÄËÌÁÓÓ ÍÁ-ÔÒÉ�, ÕÄÏ×ÌÅÔ×ÏÒÑÀÝÉÈ ÕÓÌÏ×ÉÑÍ �ÓÅ×ÄÏÂÌÏÞÎÏÇÏ ÄÉÁÇÏÎÁÌØÎÏÇÏ �ÒÅ-ÏÂÌÁÄÁÎÉÑ ÔÉ�Á ïÓÔÒÏ×ÓËÏÇÏ{âÒÁÕÜÒÁ. ðÏÄ ÎÁÚ×ÁÎÉÅÍ PBDD(n1, n2)ÜÔÏÔ ÍÁÔÒÉÞÎÙÊ ËÌÁÓÓ ÔÁËÖÅ ÒÁÓÓÍÁÔÒÉ×ÁÌÓÑ × ÓÔÁÔØÅ [3℄, ÇÄÅ ÄÌÑPBDD ÍÁÔÒÉ�Ù A ÂÙÌÉ ÕÓÔÁÎÏ×ÌÅÎÙ Ä×ÕÓÔÏÒÏÎÎÉÅ Ï�ÅÎËÉ | det(A)| É×ÅÒÈÎÑÑ Ï�ÅÎËÁ ‖A−1‖∞. �ÁËÖÅ × �ÏÓÌÅÄÎÅÊ ÒÁÂÏÔÅ ÂÙÌ ××ÅÄÅÎ ÂÏÌÅÅÛÉÒÏËÉÊ ËÌÁÓÓ ÍÁÔÒÉ�, ÎÁÚ×ÁÎÎÙÈ PH- (partitioned H-) ÍÁÔÒÉ�ÁÍÉ ×ÒÁÂÏÔÅ [12℄, ÏÂÏÂÝÁÀÝÉÊ ËÌÁÓÓ PBDD(n1; n2) ÂÌÏÞÎÙÈ 2 × 2 ÍÁÔÒÉ�ÎÁ ÓÌÕÞÁÊ ÂÌÏÞÎÙÈ k × k ÍÁÔÒÉ�, k > 2. �ÏÔ ÆÁËÔ, ÞÔÏ PH-ÍÁÔÒÉ�ÙÑ×ÌÑÀÔÓÑ H-ÍÁÔÒÉ�ÁÍÉ, ÂÙÌ ÕÓÔÁÎÏ×ÌÅÎ × ÒÁÂÏÔÅ [4℄.äÌÑ ÄÁÎÎÏÊ ÒÁÂÏÔÙ ÓÕÝÅÓÔ×ÅÎÎÙÍ Ñ×ÌÑÅÔÓÑ ÔÏÔ ÆÁËÔ, ÞÔÏ, ËÁË ÂÙÌÏ�ÏËÁÚÁÎÏ × ÒÁÂÏÔÅ [9℄ (ÓÍ. ÔÁËÖÅ [15℄), ÅÓÌÉ A { S-SDD ÍÁÔÒÉ�Á, ÔÏÓÕÝÅÓÔ×ÕÅÔ ÔÁËÁÑ ÄÉÁÇÏÎÁÌØÎÁÑ ÍÁÔÒÉ�ÁWS = diag (w1; : : : ; wn); ÇÄÅ wi = {  > 0; i ∈ S;1; i ∈ �S;ÞÔÏAWS { SDD-ÍÁÔÒÉ�Á. ïÂÒÁÔÎÏÅ ÕÔ×ÅÒÖÄÅÎÉÅ Ï ÔÏÍ, ÞÔÏ ÉÚAWS ∈SDD ÓÌÅÄÕÅÔ, ÞÔÏ A ∈ S-SDD, ÂÙÌÏ ÄÏËÁÚÁÎÏ × [7℄. üÔÏ ÏÚÎÁÞÁÅÔ, ÞÔÏ�ÏÄËÌÁÓÓ S-SDD ÍÁÔÒÉ� ËÌÁÓÓÁ H-ÍÁÔÒÉ� ÍÏÖÎÏ ÏÈÁÒÁËÔÅÒÉÚÏ×ÁÔØ ×



154 ì. à. ëïìï�éìéîáÔÅÒÍÉÎÁÈ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÈ ÄÉÁÇÏÎÁÌØÎÙÈ ÍÁÔÒÉ�, ÄÉÁÇÏÎÁÌØÎÙÅ ÜÌÅ-ÍÅÎÔÙ ËÏÔÏÒÙÈ �ÒÉÎÉÍÁÀÔ ÌÉÛØ Ä×Á ÒÁÚÌÉÞÎÙÈ ÚÎÁÞÅÎÉÑ. (ñÓÎÏ, ÞÔÏÍÁÔÒÉ�Á A Ñ×ÌÑÅÔÓÑ SDD ÔÏÇÄÁ É ÔÏÌØËÏ ÔÏÇÄÁ, ËÏÇÄÁ ÓÕÝÅÓÔ×ÕÅÔ ÓËÁ-ÌÑÒÎÁÑ ÍÁÔÒÉ�Á W = wIn, ×ÓÅ ÄÉÁÇÏÎÁÌØÎÙÅ ÜÌÅÍÅÎÔÙ ËÏÔÏÒÏÊ ÓÏ×�Á-ÄÁÀÔ, ÔÁËÁÑ, ÞÔÏ AW { SDD ÍÁÔÒÉ�Á.)÷ ÒÁÂÏÔÅ [5℄ ÜÔÁ ÈÁÒÁËÔÅÒÉÚÁ�ÉÑ × ÔÅÒÍÉÎÁÈ ÄÉÁÇÏÎÁÌØÎÙÈ ÍÁÔÒÉ�ÂÙÌÁ ÏÂÏÂÝÅÎÁ ÎÁ ÓÌÕÞÁÊ ÏÂÝÉÈ PH-ÍÁÔÒÉ�, k > 2. ïÔÍÅÔÉÍ, ÏÄÎÁ-ËÏ, ÞÔÏ × ÓÌÕÞÁÅ S-SDD ÍÁÔÒÉ� (k = 2) ÎÁÍ ÔÁËÖÅ ÉÚ×ÅÓÔÎÏ, ÞÔÏ ×ËÁÞÅÓÔ×Å  ÍÏÖÎÏ ×ÚÑÔØ ÌÀÂÏÅ ÚÎÁÞÅÎÉÅ ÉÚ ÉÎÔÅÒ×ÁÌÁ
(maxi∈S r �Si (A)

|aii| − rSi (A) ; minj∈ �S |ajj | − r �Sj (A)rSj (A) )(�ÒÉ rSj (A) = 0 �ÏÌÁÇÁÅÍ, ÞÔÏ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÁÑ ÄÒÏÂØ ÒÁ×ÎÁ∞), ÔÏÇÄÁËÁË × ÓÌÕÞÁÅ ÏÂÝÉÈ PH-ÍÁÔÒÉ� ÕÓÔÁÎÏ×ÌÅÎÏ ÔÏÌØËÏ ÓÕÝÅÓÔ×Ï×ÁÎÉÅÄÉÁÇÏÎÁÌØÎÙÈ ÍÁÔÒÉ� Ó ÕËÁÚÁÎÎÙÍÉ Ó×ÏÊÓÔ×ÁÍÉ. úÁÄÁÞÁ Ï�ÒÅÄÅÌÅÎÉÑÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÈ ÄÉÁÇÏÎÁÌØÎÙÈ ÍÁÔÒÉ� ÄÌÑ PH-ÍÁÔÒÉ� ÎÅ ÔÏÌØËÏ ÎÅÒÅÛÅÎÁ, ÎÏ �ÏËÁ ÄÁÖÅ ÎÅ ÒÁÓÓÍÁÔÒÉ×ÁÌÁÓØ.õËÁÚÁÎÎÕÀ ÚÁÄÁÞÕ ÍÏÖÎÏ ÏÂÏÂÝÉÔØ ÓÌÅÄÕÀÝÉÍ ÏÂÒÁÚÏÍ: Ï�ÉÓÁÔØ�ÏÄÍÎÏÖÅÓÔ×Ï DKn ÍÎÏÖÅÓÔ×Á Dn ÄÉÁÇÏÎÁÌØÎÙÈ ÍÁÔÒÉ� �ÏÒÑÄËÁ nÓ �ÏÌÏÖÉÔÅÌØÎÙÍÉ ÄÉÁÇÏÎÁÌØÎÙÍÉ ÜÌÅÍÅÎÔÁÍÉ ÔÁËÏÅ, ÞÔÏ ÍÁÔÒÉ�ÁA �ÒÉÎÁÄÌÅÖÉÔ ÎÅËÏÔÏÒÏÍÕ �ÏÄËÌÁÓÓÕ K ËÌÁÓÓÁ H-ÍÁÔÒÉ� ÔÏÇÄÁ ÉÔÏÌØËÏ ÔÏÇÄÁ, ËÏÇÄÁ ÓÕÝÅÓÔ×ÕÅÔ ÍÁÔÒÉ�Á � ∈ DKn , ÄÌÑ ËÏÔÏÒÏÊ A�Ñ×ÌÑÅÔÓÑ SDD ÍÁÔÒÉ�ÅÊ.ðÏÓÌÅÄÎÀÀ �ÏÓÔÁÎÏ×ËÕ ÚÁÄÁÞÉ ÍÏÖÎÏ ÏÂÏÂÝÉÔØ É ÄÁÌÅÅ, ÅÓÌÉ ÒÁÓ-ÓÍÏÔÒÅÔØ ÍÁÔÒÉ�Ù ÎÅËÏÔÏÒÏÇÏ Ó�Å�ÉÁÌØÎÏÇÏ ×ÉÄÁ (ÎÅÏÂÑÚÁÔÅÌØÎÏ ÄÉÁ-ÇÏÎÁÌØÎÙÅ), ËÏÔÏÒÙÅ �ÒÅÏÂÒÁÚÕÀÔ ÍÁÔÒÉ�Ù ÉÚ ÎÅËÏÔÏÒÏÇÏ �ÏÄËÌÁÓÓÁK1 ⊂ H × ÍÁÔÒÉ�Ù ÉÚ ÄÒÕÇÏÇÏ �ÏÄËÌÁÓÓÁ K2 ⊂ H �ÒÉ ÕÍÎÏÖÅÎÉÉÓ�ÒÁ×Á ÉÌÉ ÓÌÅ×Á. ðÏÄÏÂÎÙÅ ÒÅÚÕÌØÔÁÔÙ �ÏÚ×ÏÌÑÀÔ Ó×ÏÄÉÔØ ÒÅÛÅÎÉÅÎÅËÏÔÏÒÙÈ ÚÁÄÁÞ ÄÌÑ ÍÁÔÒÉ� ÉÚ ËÌÁÓÓÁK1 Ë ÁÎÁÌÏÇÉÞÎÙÍ ÚÁÄÁÞÁÍ ÄÌÑÍÁÔÒÉ� ÉÚ ËÌÁÓÓÁ K2.÷ ÜÔÏÊ ÒÁÂÏÔÅ ÏÂÝÁÑ ÚÁÄÁÞÁ, ÓÆÏÒÍÕÌÉÒÏ×ÁÎÎÁÑ ×ÙÛÅ, ÒÅÛÁÅÔÓÑ× ÎÅËÏÔÏÒÙÈ ËÏÎËÒÅÔÎÙÈ ÓÌÕÞÁÑÈ, ÏÔÎÏÓÑÝÉÈÓÑ Ë ÎÅËÒÁÓÏ×ÓËÉÍ É S-ÎÅËÒÁÓÏ×ÓËÉÍ ÍÁÔÒÉ�ÁÍ. á ÉÍÅÎÎÏ, × §2 ÄÁÎÁ ÈÁÒÁËÔÅÒÉÚÁ�ÉÑ ÎÅËÒÁ-ÓÏ×ÓËÉÈ ÍÁÔÒÉ� × ÔÅÒÍÉÎÙÈ ÄÉÁÇÏÎÁÌØÎÙÈ ÍÁÔÒÉ�, �ÒÅÏÂÒÁÚÕÀÝÉÈÉÈ × SDD ÍÁÔÒÉ�Ù. ÷ §3 ÒÁÓÓÍÁÔÒÉ×ÁÅÔÓÑ ÂÏÌÅÅ ÏÂÝÉÊ ËÌÁÓÓ S-ÎÅ-ËÒÁÓÏ×ÓËÉÈ ÍÁÔÒÉ�, ÓÏÄÅÒÖÁÝÉÊ ËÁË ÍÁÔÒÉ�Ù îÅËÒÁÓÏ×Á, ÔÁË É S-SDD ÍÁÔÒÉ�Ù. íÙ ÎÁ�ÏÍÉÎÁÅÍ ÈÁÒÁËÔÅÒÉÚÁ�ÉÀ S-ÎÅËÒÁÓÏ×ÓËÉÈ ÍÁ-ÔÒÉ� × ÔÅÒÍÉÎÁÈ ÄÉÁÇÏÎÁÌØÎÙÈ ÍÁÔÒÉ�, �ÅÒÅ×ÏÄÑÝÉÈ ÉÈ × ÍÁÔÒÉ�Ù



îåëï�ïòùå èáòáë�åòéúáãéé 155îÅËÒÁÓÏ×Á [10℄. úÁÔÅÍ ÍÙ Ï�ÉÓÙ×ÁÅÍ S-ÎÅËÒÁÓÏ×ÓËÉÅ ÍÁÔÒÉ�Ù × ÔÅÒ-ÍÉÎÁÈ ÄÉÁÇÏÎÁÌØÎÙÈ ÍÁÔÒÉ�, ÔÒÁÎÓÆÏÒÍÉÒÕÀÝÉÈ ÉÈ × ÍÁÔÒÉ�Ù ÓÏÓÔÒÏÇÉÍ ÄÉÁÇÏÎÁÌØÎÙÍ �ÒÅÏÂÌÁÄÁÎÉÅ, Á ÔÁËÖÅ × ÔÅÒÍÉÎÁÈ ÎÉÖÎÉÈÕÎÉÔÒÅÕÇÏÌØÎÙÈ ÍÁÔÒÉ�, �ÒÅÏÂÒÁÚÕÀÝÉÈ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÅ ÍÁÔÒÉ�ÙÓÒÁ×ÎÅÎÉÑ × S-SDD ÍÁÔÒÉ�Ù.÷ ÒÁÂÏÔÅ ÉÓ�ÏÌØÚÕÀÔÓÑ ÓÌÅÄÕÀÝÉÅ ÏÂÏÚÎÁÞÅÎÉÑ.
• äÌÑ A = (aij) ∈ Cn×n ÞÅÒÅÚ |A| ÏÂÏÚÎÁÞÁÅÔÓÑ ÎÅÏÔÒÉ�ÁÔÅÌØÎÁÑ ÍÁ-ÔÒÉ�Á (|aij |).
• A = D + L+ U { ÜÔÏ ÓÔÁÎÄÁÒÔÎÏÅ ÒÁÓÝÅ�ÌÅÎÉÅ ÍÁÔÒÉ�Ù A ∈ Cn×nÎÁ, ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ, ÄÉÁÇÏÎÁÌØÎÕÀ (D), ÓÔÒÏÇÏ ÎÉÖÎÀÀ ÔÒÅÕÇÏÌØÎÕÀ(L) É ÓÔÒÏÇÏ ×ÅÒÈÎÀÀ ÔÒÅÕÇÏÌØÎÕÀ (U) ÞÁÓÔÉ.
• îÅÒÁ×ÅÎÓÔ×Á ÓÏ ÚÎÁËÁÍÉ 6 É > ÍÅÖÄÕ ×ÅÝÅÓÔ×ÅÎÎÙÍÉ ÍÁÔÒÉ�ÁÍÉ�ÏÎÉÍÁÀÔÓÑ ËÁË �ÏÜÌÅÍÅÎÔÎÙÅ.
• e = [1; : : : ; 1℄T ∈ Rn { ÅÄÉÎÉÞÎÙÊ ×ÅËÔÏÒ.
• In { ÅÄÉÎÉÞÎÁÑ ÍÁÔÒÉ�Á �ÏÒÑÄËÁ n.

§2. èÁÒÁËÔÅÒÉÚÁ�ÉÑ ÍÁÔÒÉ� îÅËÒÁÓÏ×ÁíÁÔÒÉ�Á A = (aij) ∈ Cn×n, n > 2, ÎÁÚÙ×ÁÅÔÓÑ ÍÁÔÒÉ�ÅÊ îÅËÒÁÓÏ×Á(ÉÌÉ, ËÏÒÏÞÅ, N-ÍÁÔÒÉ�ÅÊ), ÅÓÌÉ
|aii| > hi(A); i = 1; : : : ; n; (2:1)ÇÄÅ ×ÅÌÉÞÉÎÙ hi(A) Ï�ÒÅÄÅÌÅÎÙ Ó �ÏÍÏÝØÀ ÓÌÅÄÕÀÝÉÈ ÒÅËÕÒÒÅÎÔÎÙÈÓÏÏÔÎÏÛÅÎÉÊ:h1(A)=r1(A); hi(A)= i−1
∑j=1 |aij |hj(A)|ajj | + n

∑j=i+1 |aij |; i=2; : : : ; n: (2:2)îÅ×ÙÒÏÖÄÅÎÎÏÓÔØ ÍÁÔÒÉ� îÅËÒÁÓÏ×Á ÂÙÌÁ ÕÓÔÁÎÏ×ÌÅÎÁ çÕÄËÏ×ÙÍ [1℄.òÏÂÅÒ [14℄ ÄÏËÁÚÁÌ, ÞÔÏ ÎÅËÒÁÓÏ×ÓËÉÅ ÍÁÔÒÉ�Ù ÏÂÒÁÚÕÀÔ �ÏÄËÌÁÓÓËÌÁÓÓÁH-ÍÁÔÒÉ� É ÓÏÄÅÒÖÁÔ ËÌÁÓÓ ÍÁÔÒÉ�, ÏÂÌÁÄÁÀÝÉÈ ÓÔÒÏÇÉÍ ÄÉÁ-ÇÏÎÁÌØÎÙÍ �ÒÅÏÂÌÁÄÁÎÉÅÍ.äÁÌÅÅ, ËÌÁÓÓ ÍÁÔÒÉ� îÅËÒÁÓÏ×Á ÂÕÄÅÔ ÏÂÏÚÎÁÞÁÔØÓÑ ÞÅÒÅÚ N.ðÏÓËÏÌØËÕ, ÏÞÅ×ÉÄÎÏ, hi(A) > 0 ÄÌÑ ×ÓÅÈ i = 1; : : : ; n, ÔÏ ÉÚ (2.1)ÓÌÅÄÕÅÔ, ÞÔÏ ×ÓÅ ÄÉÁÇÏÎÁÌØÎÙÅ ÜÌÅÍÅÎÔÙ ÍÁÔÒÉ�Ù îÅËÒÁÓÏ×Á ÏÔÌÉÞÎÙÏÔ ÎÕÌÑ.ðÕÓÔØ A = D + L + U . �ÏÇÄÁ, ËÁË ÈÏÒÏÛÏ ÉÚ×ÅÓÔÎÏ É �ÏÞÔÉ ÏÞÅ-×ÉÄÎÏ, ×ÅËÔÏÒ h(A) = (hi(A)), Ï�ÒÅÄÅÌÅÎÎÙÊ × (2.2), ÍÏÖÎÏ ÚÁ�ÉÓÁÔØ ×ÍÁÔÒÉÞÎÏ-×ÅËÔÏÒÎÏÍ ×ÉÄÅ ËÁËh(A) = |D|(|D| − |L|)−1|U |e: (2:3)



156 ì. à. ëïìï�éìéîá�ÁËÉÍ ÏÂÒÁÚÏÍ, ÕÓÌÏ×ÉÑ (2.1) ÒÁ×ÎÏÓÉÌØÎÙ ×ÅËÔÏÒÎÏÍÕ ÎÅÒÁ×ÅÎÓÔ×Õ(|D| − |L|)−1|U |e < e; (2:4)ËÏÔÏÒÏÅ ÅÓÔØ ÕÓÌÏ×ÉÅ ÔÏÇÏ, ÞÔÏ Z-ÍÁÔÒÉ�Á(|D| − |L|)−1M(A) = In − (|D| − |L|)−1|U |; (2:5)�ÏÌÕÞÁÅÍÁÑ ÉÚ ÍÁÔÒÉ�Ù ÓÒÁ×ÎÅÎÉÑ M(A) ÌÅ×ÙÍ ÕÍÎÏÖÅÎÉÅÍ ÎÁ ÎÅÏ-ÔÒÉ�ÁÔÅÌØÎÕÀ ÔÒÅÕÇÏÌØÎÕÀ ÍÁÔÒÉ�Õ (|D|−|L|)−1, ÏÂÌÁÄÁÅÔ Ó×ÏÊÓÔ×ÏÍÓÔÒÏÇÏÇÏ ÄÉÁÇÏÎÁÌØÎÏÇÏ �ÒÅÏÂÌÁÄÁÎÉÑ. îÁ�ÏÍÎÉÍ, ÞÔÏ ÈÁÒÁËÔÅÒÉÚÁ-�ÉÑ ÎÅËÒÁÓÏ×ÓËÉÈ ÍÁÔÒÉ� × ÔÅÒÍÉÎÁÈ ÓÏÏÔÎÏÛÅÎÉÑ (2.4) �ÒÉÎÁÄÌÅÖÉÔòÏÂÅÒÕ [14℄.úÁÍÅÔÉÍ, ÞÔÏ ÅÓÌÉ A = D+L+U { ÍÁÔÒÉ�Á îÅËÒÁÓÏ×Á, ÔÏ, ÎÁÒÑÄÕ ÓÍÁÔÒÉ�ÅÊ (2.5), ÍÁÔÒÉ�Á (D+L)−1A = In+(D+L)−1U ÔÁËÖÅ Ñ×ÌÑÅÔÓÑSDD-ÍÁÔÒÉ�ÅÊ, �ÏÓËÏÌØËÕ, �Ï ÔÅÏÒÅÍÅ ïÓÔÒÏ×ÓËÏÇÏ [13℄, |(D+L)−1| 6(|D| − |L|)−1, ÏÔËÕÄÁ, × ÓÉÌÕ (2.4), ÍÙ ÉÍÅÅÍ |(D + L)−1U |e 6 (|D| −
|L|)−1|U |e < e.õÍÅÓÔÎÏ ÔÁËÖÅ ÏÔÍÅÔÉÔØ, ÞÔÏ ÅÓÌÉ A { ÍÁÔÒÉ�Á îÅËÒÁÓÏ×Á, ÔÏÄÌÑ ÌÀÂÏÊ ÎÅ×ÙÒÏÖÄÅÎÎÏÊ ÄÉÁÇÏÎÁÌØÎÏÊ ÍÁÔÒÉ�Ù � ÍÁÔÒÉ�Á �A ÔÁËÖÅ Ñ×ÌÑÅÔÓÑ ÎÅËÒÁÓÏ×ÓËÏÊ, Ô.Å. ËÌÁÓÓ N ÚÁÍËÎÕÔ ÏÔÎÏÓÉÔÅÌØÎÏ ÌÅ×ÏÇÏÕÍÎÏÖÅÎÉÑ ÎÁ ÎÅ×ÙÒÏÖÄÅÎÎÙÅ ÄÉÁÇÏÎÁÌØÎÙÅ ÍÁÔÒÉ�Ù.îÁÛÉÍ �ÅÒ×ÙÍ ÒÅÚÕÌØÔÁÔÏÍ Ñ×ÌÑÅÔÓÑ ÈÁÒÁËÔÅÒÉÚÁ�ÉÑ N-ÍÁÔÒÉ� ×ÔÅÒÍÉÎÁÈ (ÓÌÁÂÏÇÏ) ÄÉÁÇÏÎÁÌØÎÏÇÏ �ÒÅÏÂÌÁÄÁÎÉÑ × ÎÅËÏÔÏÒÏÊ ÂÌÉÚËÏÊÍÁÔÒÉ�Å.�ÅÏÒÅÍÁ 2.1. ðÕÓÔØ A = (aij) = D+L+U ∈ Cn×n, n > 2, É �ÒÅÄ�Ï-ÌÏÖÉÍ, ÞÔÏ aii 6= 0; i = 1; : : : ; n: (2:6)�ÏÇÄÁ A Ñ×ÌÑÅÔÓÑ ÍÁÔÒÉ�ÅÊ îÅËÒÁÓÏ×Á × ÔÏÍ É ÔÏÌØËÏ ÔÏÍ ÓÌÕ-ÞÁÅ, ËÏÇÄÁ ÓÕÝÅÓÔ×ÕÅÔ ÄÉÁÇÏÎÁÌØÎÁÑ ÍÁÔÒÉ�Á � = diag (Æ1; : : : ; Æn) ∈
Rn×n Ó ÜÌÅÍÅÎÔÁÍÉ 0 6 Æi < 1; i = 1; : : : ; n; (2:7)ÔÁËÁÑ, ÞÔÏ ÍÁÔÒÉ�Á B = (D + L)� + U (2:8)ÉÍÅÅÔ ÄÉÁÇÏÎÁÌØÎÏÅ �ÒÅÏÂÌÁÄÁÎÉÅ.äÏËÁÚÁÔÅÌØÓÔ×Ï. ðÒÅÄ�ÏÌÏÖÉÍ Ó�ÅÒ×Á, ÞÔÏ A ∈ N É Ï�ÒÅÄÅÌÉÍ ÍÁ-ÔÒÉ�Õ � = diag (Æ1; : : : ; Æn); Æi = hi(A)

|aii| ; i = 1; : : : ; n: (2:9)



îåëï�ïòùå èáòáë�åòéúáãéé 157úÁÍÅÔÉÍ, ÞÔÏ, ××ÉÄÕ (2.1) É (2.2), ÎÅÒÁ×ÅÎÓÔ×Á (2.7) Ó�ÒÁ×ÅÄÌÉ×Ù.ïÞÅ×ÉÄÎÏ, ÞÔÏ
|D|�e = h(A): (2:10)ó ÄÒÕÇÏÊ ÓÔÏÒÏÎÙ, ÓÏÏÔÎÏÛÅÎÉÑ (2.2) ÍÏÖÎÏ ÚÁ�ÉÓÁÔØ × ×ÉÄÅh(A) = (|L|�+ |U |)e: (2:11)òÁ×ÅÎÓÔ×Á (2.10) É (2.11) ÄÏËÁÚÙ×ÁÀÔ, ÞÔÏ ÍÁÔÒÉ�Á B ÉÍÅÅÔ (ÓÌÁÂÏÅ)ÄÉÁÇÏÎÁÌØÎÏÅ �ÒÅÏÂÌÁÄÁÎÉÅ (ÔÏÞÎÅÅ, M(B)e = 0).ïÂÒÁÔÎÏ, �ÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ ÄÌÑ ÎÅËÏÔÏÒÏÊ ÄÉÁÇÏÎÁÌØÎÏÊ ÍÁÔÒÉ�Ù�, ÕÄÏ×ÌÅÔ×ÏÒÑÀÝÅÊ ÕÓÌÏ×ÉÑÍ (2.7), ÍÁÔÒÉ�Á (2.8) ÉÍÅÅÔ ÄÉÁÇÏÎÁÌØ-ÎÏÅ �ÒÅÏÂÌÁÄÁÎÉÅ. ðÏËÁÖÅÍ, ÞÔÏ × ÜÔÉÈ �ÒÅÄ�ÏÌÏÖÅÎÉÑÈ ×Ù�ÏÌÎÑÅÔÓÑÕÓÌÏ×ÉÅ (2.4), Ô.e. A { ÍÁÔÒÉ�Á îÅËÒÁÓÏ×Á.�ÏÔ ÆÁËÔ, ÞÔÏ ÍÁÔÒÉ�Á B ÉÍÅÅÔ ÄÉÁÇÏÎÁÌØÎÏÅ �ÒÅÏÂÌÁÄÁÎÉÅ, ÍÏÖÎÏÚÁ�ÉÓÁÔØ × ×ÉÄÅ (|L|�+ |U |)e 6 |D|�e;ÉÌÉ (|D| − |L|)�e > |U |e:ðÏÓËÏÌØËÕ (|D| − |L|)−1 { ÎÅÏÔÒÉ�ÁÔÅÌØÎÁÑ ÍÁÔÒÉ�Á, ÉÚ �ÏÓÌÅÄÎÅÇÏÎÅÒÁ×ÅÎÓÔ×Á ÓÌÅÄÕÅÔ, ÞÔÏ�e > (|D| − |L|)−1|U |e: (2:12)îÏ, × ÓÉÌÕ (2.7), �e < e, Á ÚÎÁÞÉÔ (2.4) ÎÅÍÅÄÌÅÎÎÏ ÓÌÅÄÕÅÔ ÉÚ (2.12).�ÅÏÒÅÍÁ ÄÏËÁÚÁÎÁ.óÌÅÄÕÀÝÁÑ ÔÅÏÒÅÍÁ ÈÁÒÁËÔÅÒÉÚÕÅÔ N-ÍÁÔÒÉ�Ù × ÔÅÒÍÉÎÁÈ ÍÁÓÛÔÁ-ÂÉÒÕÀÝÉÈ ÄÉÁÇÏÎÁÌØÎÙÈ ÍÁÔÒÉ�, ËÏÔÏÒÙÅ �ÒÅÏÂÒÁÚÕÀÔ ÉÈ × SDD ÍÁ-ÔÒÉ�Ù.�ÅÏÒÅÍÁ 2.2. ðÕÓÔØ ÍÁÔÒÉ�Á A = (aij) = D + L+ U ∈ Cn×n, n > 2,ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÓÌÏ×ÉÀ (2.6) É �ÕÓÔØ ÄÉÁÇÏÎÁÌØÎÁÑ ÍÁÔÒÉ�Á � Ï�ÒÅ-ÄÅÌÅÎÁ × ÓÏÏÔ×ÅÔÓÔ×ÉÉ Ó (2.9). �ÏÇÄÁ A Ñ×ÌÑÅÔÓÑ N-ÍÁÔÒÉ�ÅÊ × ÔÏÍÉ ÔÏÌØËÏ ÔÏÍ ÓÌÕÞÁÅ, ËÏÇÄÁ ÓÕÝÅÓÔ×ÕÅÔ ÎÅ×ÙÒÏÖÄÅÎÎÁÑ ÍÁÔÒÉ�Á�′ = diag (Æ′1; : : : ; Æ′n), ÇÄÅÆi 6 Æ′i < 1; i = 1; : : : ; n; (2:13)ÔÁËÁÑ, ÞÔÏ ÍÁÔÒÉ�Á A�′ ÉÍÅÅÔ ÓÔÒÏÇÏÅ ÄÉÁÇÏÎÁÌØÎÏÅ �ÒÅÏÂÌÁÄÁÎÉÅ.úÁÍÅÞÁÎÉÅ 2.1. ðÏÓËÏÌØËÕ ÌÀÂÁÑ ÍÁÔÒÉ�Á îÅËÒÁÓÏ×Á, ËÁË É ÌÀÂÁÑÍÁÔÒÉ�Á, ËÏÔÏÒÕÀ ÍÏÖÎÏ �ÒÅÏÂÒÁÚÏ×ÁÔØ × SDD ÍÁÔÒÉ�Õ �ÏÓÒÅÄÓÔ×ÏÍ�ÒÁ×ÏÇÏ ÕÍÎÏÖÅÎÉÑ ÎÁ ÄÉÁÇÏÎÁÌØÎÕÀ ÍÁÔÒÉ�Õ, Ñ×ÌÑÅÔÓÑ H-ÍÁÔÒÉ�ÅÊ,



158 ì. à. ëïìï�éìéîáÔÏ ×ÓÅ ÅÅ ÄÉÁÇÏÎÁÌØÎÙÅ ÜÌÅÍÅÎÔÙ ÎÅÏÂÈÏÄÉÍÏ ÏÔÌÉÞÎÙ ÏÔ ÎÕÌÑ. ðÏ-ÜÔÏÍÕ ÕÓÌÏ×ÉÅ (2.6) × ÆÏÒÍÕÌÉÒÏ×ËÅ ÔÅÏÒÅÍÙ 2.2, ËÏÔÏÒÏÅ ÆÏÒÍÁÌØÎÏÎÅÏÂÈÏÄÉÍÏ ÄÌÑ ÔÏÇÏ, ÞÔÏÂÙ ÏÂÅÓ�ÅÞÉÔØ ËÏÒÒÅËÔÎÏÓÔØ Ï�ÒÅÄÅÌÅÎÉÑÍÁÔÒÉ�Ù �, ÎÁ ÓÁÍÏÍ ÄÅÌÅ ÎÅ Ñ×ÌÑÅÔÓÑ ÏÇÒÁÎÉÞÉÔÅÌØÎÙÍ.äÏËÁÚÁÔÅÌØÓÔ×Ï. åÓÌÉ A�′ ÉÍÅÅÔ ÓÔÒÏÇÏÅ ÄÉÁÇÏÎÁÌØÎÏÅ �ÒÅÏÂÌÁ-ÄÁÎÉÅ É ×Ù�ÏÌÎÅÎÙ ÕÓÌÏ×ÉÑ (2.13), ÔÏ Æi < 1, i = 1; : : : ; n, Á ÚÎÁÞÉÔhi(A) < |aii|, i = 1; : : : ; n. �ÁËÉÍ ÏÂÒÁÚÏÍ, A Ñ×ÌÑÅÔÓÑ N-ÍÁÔÒÉ�ÅÊ, ÉÄÏÓÔÁÔÏÞÎÏÓÔØ ÕÓÔÁÎÏ×ÌÅÎÁ.ïÂÒÁÔÎÏ, �ÕÓÔØ A ∈ N. ëÁË ÓÌÅÄÕÅÔ ÉÚ ÓÏÏÔÎÏÛÅÎÉÊ (2.10) É (2.11)× ÄÏËÁÚÁÔÅÌØÓÔ×Å ÔÅÏÒÅÍÙ 2.1, ÍÙ ÉÍÅÅÍ(|D| − |L|)�e = |U |e: (2:14)ðÒÅÄ�ÏÌÏÖÉÍ Ó�ÅÒ×Á, ÞÔÏ
{|U |e}i 6= 0; i = 1; : : : ; n− 1: (2:15)÷ ÜÔÏÍ ÓÌÕÞÁÅ, × ÓÉÌÕ (2.2), ÉÍÅÅÍ Æi 6= 0, i = 1; : : : ; n − 1, É ÍÏÖÎÏ�ÏÌÏÖÉÔØÆ′i = Æi; i = 1; : : : ; n− 1; Æ′n = Æn + "; ÇÄÅ 0 < " < 1− Æn: (2:16)�ÏÇÄÁ ÄÌÑ i = 1; : : : ; n−1 Ó �ÏÍÏÝØÀ (2.16), (2.14) É (2.13) ÍÙ ×Ù×ÏÄÉÍ

{(|D| − |L|)�′e}i = |aii|Æ′i −∑j<i |aij |Æ′j= {(|D| − |L|)�e}i = {|U |e}i > {|U |�′e}i:üÔÉÍ �ÏËÁÚÁÎÏ, ÞÔÏ �ÅÒ×ÙÅ n− 1 ÓÔÒÏË ÍÁÔÒÉ�Ù A�′ ÉÍÅÀÔ ÓÔÒÏÇÏÅÄÉÁÇÏÎÁÌØÎÏÅ �ÒÅÏÂÌÁÄÁÎÉÅ.óÔÒÏÇÏÅ ÄÉÁÇÏÎÁÌØÎÏÅ �ÒÅÏÂÌÁÄÁÎÉÅ × �ÏÓÌÅÄÎÅÊ ÓÔÒÏËÅ ÍÁÔÒÉ�ÙA�′ ÕÓÔÁÎÁ×ÌÉ×ÁÅÔÓÑ �ÒÉ �ÏÍÏÝÉ (2.16) É (2.14) ÓÌÅÄÕÀÝÉÍ ÏÂÒÁÚÏÍ:
{A�′}nn − rn(A�′) = |ann|Æ′n − {|L|�′e}n= |ann|Æ′n − {|L|�e}n > |ann|Æn − {|L|�e}n= {(|D| − |L|)�e}n = {|U |e}n = 0:éÔÁË, × ÕÓÌÏ×ÉÑÈ (2.15), Ó×ÏÊÓÔ×Ï ÓÔÒÏÇÏÇÏ ÄÉÁÇÏÎÁÌØÎÏÇÏ �ÒÅÏÂÌÁÄÁ-ÎÉÑ ÍÁÔÒÉ�Ù A�′, ÇÄÅ �′ ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÎÅÒÁ×ÅÎÓÔ×ÁÍ (2.13), ÕÓÔÁÎÏ-×ÌÅÎÏ.�Å�ÅÒØ ÒÁÓÓÍÏÔÒÉÍ ÔÏÔ ÓÌÕÞÁÊ, × ËÏÔÏÒÏÍ

{|U |e}i = 0 ÄÌÑ ÎÅËÏÔÏÒÙÈ i; 1 6 i 6 n− 1:



îåëï�ïòùå èáòáë�åòéúáãéé 159ðÕÓÔØ ~U = U+ △ U , ÇÄÅ {| △ U |e}i 6= 0 ÄÌÑ ÔÅÈ i, 1 6 i 6 n − 1, ÄÌÑËÏÔÏÒÙÈ {|U |e}i = 0. ðÏÔÒÅÂÕÅÍ, ÞÔÏÂÙ ×Ù�ÏÌÎÑÌÏÓØ ÎÅÒÁ×ÅÎÓÔ×Ï
‖ △ U‖∞ < 1−maxi∈〈n〉 Æi

‖(|D| − |L|)−1‖∞ : (2:17)�ÏÇÄÁ ÍÙ ÉÍÅÅÍ
|D|(|D| − |L|)−1| △ U |e 6 ‖ △ U‖∞|D|(|D| − |L|)−1e< mini{1− Æi}

‖(|D| − |L|)−1‖∞ ‖(|D| − |L|)−1‖∞|D|e= mini {1− Æi}|D|e 6 (In −�)|D|e = |D|e− h(A):óÌÅÄÏ×ÁÔÅÌØÎÏ,h( ~A) = |D|(|D| − |L|)−1| ~U |e 6 |D|(|D| − |L|)−1(|U |+ | △ U |)e< h(A) + (|D|e− h(A)) = |D|e;ÔÁË ÞÔÏ ~A { ÍÁÔÒÉ�Á îÅËÒÁÓÏ×Á.ðÏÓËÏÌØËÕ {| ~U |e}i 6= 0, i = 1; : : : ; n−1, ÔÏ ÍÙ ÚÁËÌÀÞÁÅÍ, ÞÔÏ, ××ÉÄÕ�ÅÒ×ÏÊ ÞÁÓÔÉ ÄÏËÁÚÁÔÅÌØÓÔ×Á, ÓÕÝÅÓÔ×ÕÅÔ ÍÁÔÒÉ�Á �′, ÕÄÏ×ÌÅÔ×ÏÒÑÀ-ÝÁÑ ÕÓÌÏ×ÉÑÍ (2.13), ÔÁËÁÑ, ÞÔÏ ~A�′ Ñ×ÌÑÅÔÓÑ SDD ÍÁÔÒÉ�ÅÊ. îÏ ÔÏÇÄÁÔÅÍ ÂÏÌÅÅ É A�′ Ñ×ÌÑÅÔÓÑ SDD ÍÁÔÒÉ�ÅÊ. �ÅÏÒÅÍÁ ÄÏËÁÚÁÎÁ.úÁÍÅÞÁÎÉÅ 2.2. ëÁË ÓÌÅÄÕÅÔ ÉÚ �ÒÅÄÓÔÁ×ÌÅÎÎÏÇÏ ÄÏËÁÚÁÔÅÌØÓÔ×Á, ÅÓ-ÌÉ A ∈ N É {|U |}i 6= 0, i = 1; : : : ; n− 1, ÔÏ × ËÁÞÅÓÔ×Å ÍÁÓÛÔÁÂÉÒÕÀÝÅÊÍÏÖÎÏ ×ÚÑÔØ ÌÀÂÕÀ ÍÁÔÒÉ�Õ ×ÉÄÁ�′ = diag (Æ1; : : : ; Æn−1; Æn + "); ÇÄÅ " ∈ (0; 1− Æn): (2.18)�ÁËÉÍ ÏÂÒÁÚÏÍ, × ÒÁÓÓÍÁÔÒÉ×ÁÅÍÏÍ ÓÌÕÞÁÅ ÍÙ ÉÍÅÅÍ ÎÅ ÔÏÌØËÏ ÔÅÏÒÅ-ÍÕ ÓÕÝÅÓÔ×Ï×ÁÎÉÑ, ÎÏ É ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÅ ÄÉÁÇÏÎÁÌØÎÙÅ ÍÁÔÒÉ�Ù �′× Ñ×ÎÏÍ ×ÉÄÅ (2.18).
§3. èÁÒÁËÔÅÒÉÚÁ�ÉÑ S-ÎÅËÒÁÓÏ×ÓËÉÈ ÍÁÔÒÉ�S-ÎÅËÒÁÓÏ×ÓËÉÅ (ÉÌÉ, ËÏÒÏÞÅ, SN-) ÍÁÔÒÉ�Ù ÂÙÌÉ ××ÅÄÅÎÙ × ÒÁÂÏ-ÔÅ [8℄, × ËÏÔÏÒÏÊ ÂÙÌÏ ÄÏËÁÚÁÎÏ, ÞÔÏ ÏÎÉ ÏÂÒÁÚÕÀÔ �ÏÄËÌÁÓÓ ËÌÁÓÓÁH-ÍÁÔÒÉ�. ðÏÎÑÔÉÅ SN-ÍÁÔÒÉ�, ËÁË ÎÅÔÒÕÄÎÏ �ÏÎÑÔØ, ÏÄÎÏ×ÒÅÍÅÎÎÏÏÂÏÂÝÁÅÔ �ÏÎÑÔÉÑ ÎÅËÒÁÓÏ×ÓËÉÈ É S-SDD ÍÁÔÒÉ�.îÁ�ÏÍÎÉÍ, ÞÔÏ ÄÌÑ ÚÁÄÁÎÎÏÇÏ �ÏÄÍÎÏÖÅÓÔ×Á S ÉÎÄÅËÓÎÏÇÏ ÍÎÏÖÅ-ÓÔ×Á 〈n〉, ÇÄÅ n > 2, ÍÁÔÒÉ�Á A = (aij) = D+L+U ∈ Cn×n ÎÁÚÙ×ÁÅÔÓÑSN-ÍÁÔÒÉ�ÅÊ, ÅÓÌÉ ×Ù�ÏÌÎÅÎÙ ÓÌÅÄÕÀÝÉÅ ÕÓÌÏ×ÉÑ:



160 ì. à. ëïìï�éìéîá(i) ÄÌÑ ×ÓÅÈ i ∈ S ÉÍÅÅÔ ÍÅÓÔÏ ÎÅÒÁ×ÅÎÓÔ×Ï
|aii| > hSi (A); (3:1)(ii) ÄÌÑ ×ÓÅÈ i ∈ S É j =∈ S Ó�ÒÁ×ÅÄÌÉ×Ï ÎÅÒÁ×ÅÎÓÔ×Ï

[

|aii| − hSi (A)] [|ajj | − h �Sj (A)] > h �Si (A) hSj (A): (3:2)úÄÅÓØ É ÎÉÖÅ, ×ÅËÔÏÒ hS(A) = (hSi (A)) Ï�ÒÅÄÅÌÑÅÔÓÑ ÒÅËÕÒÒÅÎÔÎÙÍÉÓÏÏÔÎÏÛÅÎÉÑÍÉhS1 (A) = rS1 (A) =∑j∈Sj 6=1 |a1j |; (3.3)hSi (A) = i−1
∑j=1 |aij |hSj (A)|ajj | + n

∑j∈Sj=i+1 |aij |; i = 2; : : : ; n;ËÏÔÏÒÙÅ �ÒÉ S = 〈n〉 Ó×ÏÄÑÔÓÑ Ë ÓÏÏÔÎÏÛÅÎÉÑÍ (2.2).ïÂÏÚÎÁÞÉÍ eS = (eSi ); eSi = { 1; i ∈ S;0; i ∈ �S:�ÏÇÄÁ, ËÁË ÎÅÔÒÕÄÎÏ �ÏÎÑÔØ, ÓÏÏÔÎÏÛÅÎÉÑ (3.3) ÍÏÇÕÔ ÂÙÔØ ÚÁ�ÉÓÁÎÙ× ÓÌÅÄÕÀÝÅÍ ÍÁÔÒÉÞÎÏ-×ÅËÔÏÒÎÏÍ ×ÉÄÅ:hS(A) = |L||D|−1hS(A) + |U |eS:ïÔÓÀÄÁ ÓÌÅÄÕÅÔ, ÞÔÏhS(A) = |D|(|D| − |L|)−1|U |eS : (3:4)éÚ ÒÁ×ÅÎÓÔ× (3.4) É (2.3), �ÏÓÌÅÄÎÅÅ ÉÚ ËÏÔÏÒÙÈ { ÜÔÏ × ÔÏÞÎÏÓÔÉ (3.4)�ÒÉ S = 〈n〉, ÍÙ ÎÅÍÅÄÌÅÎÎÏ �ÏÌÕÞÁÅÍ, ÞÔÏhS(A) + h �S(A) = h(A): (3:5)óÌÅÄÕÀÝÁÑ ÈÁÒÁËÔÅÒÉÚÁ�ÉÑ SN-ÍÁÔÒÉ� × ÔÅÒÍÉÎÁÈ ÄÉÁÇÏÎÁÌØÎÙÈÍÁÔÒÉ�, Ó×ÑÚÙ×ÁÀÝÉÈ ÍÅÖÄÕ ÓÏÂÏÊ ËÌÁÓÓÙ SN É N, ÂÙÌÁ �ÏÌÕÞÅÎÁ ×ÒÁÂÏÔÅ [8℄ É ÓÆÏÒÍÕÌÉÒÏ×ÁÎÁ × Ñ×ÎÏÍ ×ÉÄÅ × [10℄.�ÅÏÒÅÍÁ 3.1. äÌÑ ÚÁÄÁÎÎÏÇÏ ÎÅ�ÕÓÔÏÇÏ ÓÏÂÓÔ×ÅÎÎÏÇÏ �ÏÄÍÎÏÖÅÓÔ×ÁS ÍÎÏÖÅÓÔ×Á ÉÎÄÅËÓÏ× 〈n〉, ÇÄÅ n > 2, ÍÁÔÒÉ�Á A ∈ Cn×n Ñ×ÌÑÅÔÓÑ



îåëï�ïòùå èáòáë�åòéúáãéé 161SN-ÍÁÔÒÉ�ÅÊ × ÔÏÍ É ÔÏÌØËÏ ÔÏÍ ÓÌÕÞÁÅ, ËÏÇÄÁ ÓÕÝÅÓÔ×ÕÅÔ ÍÁ-ÔÒÉ�Á WS = diag (w1; : : : ; wn), ÇÄÅwi = { ; i ∈ S;1; i ∈ �S;  > 0; (3:6)ÔÁËÁÑ, ÞÔÏ AWS { ÍÁÔÒÉ�Á îÅËÒÁÓÏ×Á.óÌÅÄÕÀÝÉÊ ÒÅÚÕÌØÔÁÔ �ÏËÁÚÙ×ÁÅÔ, ÞÔÏ SN-ÍÁÔÒÉ�Ù Ó×ÑÚÁÎÙ Ó S-SDD ÍÁÔÒÉ�ÁÍÉ × ÔÏÞÎÏÓÔÉ ÔÅÍ ÖÅ Ó�ÏÓÏÂÏÍ, ËÁË ÍÁÔÒÉ�Ù îÅËÒÁÓÏ×ÁÓ×ÑÚÁÎÙ Ó SDD ÍÁÔÒÉ�ÁÍÉ, É �ÏÚ×ÏÌÑÅÔ Ó×ÏÄÉÔØ ÒÅÛÅÎÉÅ ÚÁÄÁÞ ÄÌÑSN-ÍÁÔÒÉ� Ë ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÍ ÚÁÄÁÞÁÍ ÄÌÑ S-SDD ÍÁÔÒÉ�.�ÅÏÒÅÍÁ 3.2. äÌÑ ÚÁÄÁÎÎÏÇÏ ÎÅ�ÕÓÔÏÇÏ ÓÏÂÓÔ×ÅÎÎÏÇÏ �ÏÄÍÎÏÖÅÓÔ×ÁS ÉÎÄÅËÓÎÏÇÏ ÍÎÏÖÅÓÔ×Á 〈n〉, ÇÄÅ n > 2, ÍÁÔÒÉ�Á A = D + L + U ∈
Cn×n Ñ×ÌÑÅÔÓÑ SN-ÍÁÔÒÉ�ÅÊ × ÔÏÍ É ÔÏÌØËÏ ÔÏÍ ÓÌÕÞÁÅ, ËÏÇÄÁ C =C(A) = |D|(|D| − |L|)−1M(A) Ñ×ÌÑÅÔÓÑ S-SDD ÍÁÔÒÉ�ÅÊ.äÏËÁÚÁÔÅÌØÓÔ×Ï. ÷ ÓÉÌÕ ÓÏÏÔÎÏÛÅÎÉÑ (3.4) É ÒÁ×ÅÎÓÔ×Á C = (ij) =
|D| − |D(|D| − |L|)−1|U |, ÍÙ ÉÍÅÅÍhSi (A) = |aii| − {CeS}i; i ∈ S;ÔÁË ÞÔÏ

|aii| − hSi (A) = {CeS}i = |ii| − rSi (C); i ∈ S; (3:7)É hSj (A) = −{CeS}j = rSj (C); j ∈ �S: (3:8)÷×ÉÄÕ (3.7) É (3.8), ÕÓÌÏ×ÉÑ (3.1) É (3.2), ÏÚÎÁÞÁÀÝÉÅ ÞÔÏ A ∈ SN,ÜË×É×ÁÌÅÎÔÎÙ ÕÓÌÏ×ÉÑÍ
|ii| > rSi (C); i ∈ S;

[

|ii| − rSi (C)] [|jj | − r �Sj (C)] > r �Si (C) rSj (C); i ∈ S; j ∈ �S;ÏÚÎÁÞÁÀÝÉÍ, ÞÔÏ C ∈ S-SDD.ðÏÓËÏÌØËÕ ÍÁÔÒÉ�Á C, ÆÉÇÕÒÉÒÕÀÝÁÑ × ÆÏÒÍÕÌÉÒÏ×ËÅ ÔÅÏÒÅÍÙ 3.2,ÏÄÎÁ É ÔÁ ÖÅ ÄÌÑ ×ÓÅÈ ÍÁÔÒÉ� ~A, ÜË×ÉÍÏÄÕÌÑÒÎÙÈ A (| ~A| = |A|), ÔÏ ÉÚÔÅÏÒÅÍÙ 3.2 ×ÙÔÅËÁÅÔ ÓÌÅÄÕÀÝÉÊ ÒÅÚÕÌØÔÁÔ (ËÏÔÏÒÙÊ ÔÁËÖÅ ÓÌÅÄÕÅÔÉ ÉÚ ÔÅÏÒÅÍÙ 3.1).óÌÅÄÓÔ×ÉÅ 3.1. äÌÑ ÚÁÄÁÎÎÏÇÏ ÎÅ�ÕÓÔÏÇÏ ÓÏÂÓÔ×ÅÎÎÏÇÏ �ÏÄÍÎÏÖÅ-ÓÔ×Á S ÍÎÏÖÅÓÔ×Á ÉÎÄÅËÓÏ× 〈n〉, ÇÄÅ n > 2, ÍÁÔÒÉ�Á A ∈ Cn×n Ñ×ÌÑ-ÅÔÓÑ SN-ÍÁÔÒÉ�ÅÊ ÔÏÇÄÁ É ÔÏÌØËÏ ÔÏÇÄÁ, ËÏÇÄÁ ÌÀÂÁÑ ÍÁÔÒÉ�Á ~A,ÜË×ÉÍÏÄÕÌÑÒÎÁÑ A, Ñ×ÌÑÅÔÓÑ SN-ÍÁÔÒÉ�ÅÊ.



162 ì. à. ëïìï�éìéîáúÁÍÅÔÉÍ, ÞÔÏ ÅÓÌÉ A = D+L+U ∈ SN, ÔÏ, ÎÁÒÑÄÕ Ó C = |D|(|D| −
|L|)−1M(A), ÍÁÔÒÉ�Á B = D(D+L)−1A = D(In + (D+L)−1U) ÔÁËÖÅÑ×ÌÑÅÔÓÑ S-SDD ÍÁÔÒÉ�ÅÊ. äÅÊÓÔ×ÉÔÅÌØÎÏ, �Ï ÔÅÏÒÅÍÅ ïÓÔÒÏ×ÓËÏÇÏ[13℄,

|(D + L)−1| 6 (|D| − |L|)−1;ÏÔËÕÄÁ ÓÌÅÄÕÅÔ, ÞÔÏ
M(B) > |D| − |D||(D + L)−1||U | > |D| − |D|(|D| − |L|)−1|U | = C:óÌÅÄÏ×ÁÔÅÌØÎÏ, ÄÌÑ �ÒÏÉÚ×ÏÌØÎÏÇÏ ÍÎÏÖÅÓÔ×Á S ⊆ 〈n〉, ÍÙ ÉÍÅÅÍ

{M(B)eS}i = |bii| − rSi (B) > {CeS}i = |ii| − rSi (C); i ∈ S;É
{M(B)eS}j = −rSj (B) > {CeS}j = −rSj (C); j ∈ �S;ÉÌÉ, ÞÔÏ ÒÁ×ÎÏÓÉÌØÎÏ, rSj (B) 6 rSj (C); j ∈ �S:ðÏÌÕÞÅÎÎÙÅ ÎÅÒÁ×ÅÎÓÔ×Á ÄÏËÁÚÙ×ÁÀÔ, ÞÔÏ B ∈ S-SDD, ÅÓÌÉ C ∈ S-SDD, Á �ÏÓÌÅÄÎÅÅ ÕÓÌÏ×ÉÅ Ó�ÒÁ×ÅÄÌÉ×Ï ÄÌÑ ÍÁÔÒÉ� A ∈ SN.ðÒÉ×ÅÄÅÎÎÙÅ ÒÁÓÓÕÖÄÅÎÉÑ ×ÍÅÓÔÅ ÓÏ ÓÌÅÄÓÔ×ÉÅÍ 3.1 É ÔÅÍ ÆÁËÔÏÍ,ÞÔÏ A ÜË×ÉÍÏÄÕÌÑÒÎÁ Ó×ÏÅÊ ÍÁÔÒÉ�Å ÓÒÁ×ÎÅÎÉÑ M(A), �ÒÉ×ÏÄÑÔ ÎÁÓË ÓÌÅÄÕÀÝÅÍÕ ÒÅÚÕÌØÔÁÔÕ.óÌÅÄÓÔ×ÉÅ 3.2. äÌÑ ÚÁÄÁÎÎÏÇÏ ÎÅ�ÕÓÔÏÇÏ ÓÏÂÓÔ×ÅÎÎÏÇÏ �ÏÄÍÎÏÖÅ-ÓÔ×Á S ÍÎÏÖÅÓÔ×Á ÉÎÄÅËÓÏ× 〈n〉, ÇÄÅ n > 2, ÍÁÔÒÉ�Á A ∈ Cn×n Ñ×ÌÑ-ÅÔÓÑ SN-ÍÁÔÒÉ�ÅÊ ÔÏÇÄÁ É ÔÏÌØËÏ ÔÏÇÄÁ, ËÏÇÄÁ ÄÌÑ ÌÀÂÏÊ ÍÁÔÒÉ-�Ù ~A = ~D + ~L + ~U , ÜË×ÉÍÏÄÕÌÑÒÎÏÊ A, ÍÁÔÒÉ�Á ~D( ~D + ~L)−1 ~A =~D(In + ( ~D + ~L)−1 ~U) Ñ×ÌÑÅÔÓÑ S-SDD-ÍÁÔÒÉ�ÅÊ.îÏ×ÁÑ ÈÁÒÁËÔÅÒÉÚÁ�ÉÑ SN-ÍÁÔÒÉ� × ÔÅÒÍÉÎÁÈ ÄÉÁÇÏÎÁÌØÎÙÈ ÍÁ-ÔÒÉ�, �ÅÒÅ×ÏÄÑÝÉÈ ÉÈ × ÍÁÔÒÉ�Ù ÓÏ ÓÔÒÏÇÉÍ ÄÉÁÇÏÎÁÌØÎÙÍ �ÒÅÏÂÌÁ-ÄÁÎÉÅÍ, �ÒÅÄÓÔÁ×ÌÅÎÁ × ÓÌÅÄÕÀÝÅÊ ÔÅÏÒÅÍÅ, ÏÂÏÂÝÁÀÝÅÊ ÔÅÏÒÅÍÕ 2.2.�ÅÏÒÅÍÁ 3.3. äÌÑ ÚÁÄÁÎÎÏÇÏ ÎÅ�ÕÓÔÏÇÏ ÓÏÂÓÔ×ÅÎÎÏÇÏ �ÏÄÍÎÏÖÅÓÔ×ÁS ÍÎÏÖÅÓÔ×Á ÉÎÄÅËÓÏ× 〈n〉, ÇÄÅ n > 2, ÍÁÔÒÉ�Á A = (aij) ∈ Cn×nÑ×ÌÑÅÔÓÑ SN-ÍÁÔÒÉ�ÅÊ ÔÏÇÄÁ É ÔÏÌØËÏ ÔÏÇÄÁ, ËÏÇÄÁ ÓÕÝÅÓÔ×ÕÅÔÍÁÔÒÉ�Á V S = diag (v1; : : : ; vn), ÕÄÏ×ÌÅÔ×ÏÒÑÀÝÁÑ ÕÓÌÏ×ÉÑÍhSi (A) + h �Si (A)

|aii| 6 vi < { ; i ∈ S;1; i ∈ �S;  > 0; (3:9)ÔÁËÁÑ, ÞÔÏ AV S { SDD ÍÁÔÒÉ�Á.



îåëï�ïòùå èáòáë�åòéúáãéé 163äÏËÁÚÁÔÅÌØÓÔ×Ï. ðÕÓÔØ Ó�ÅÒ×Á A ∈ SN. �ÏÇÄÁ, × ÓÏÏÔ×ÅÔÓÔ×ÉÉ Ó ÔÅ-ÏÒÅÍÏÊ 3.1, ÎÁÊÄÅÔÓÑ ÄÉÁÇÏÎÁÌØÎÁÑ ÍÁÔÒÉ�Á WS = diag (w1; : : : ; wn),ÕÄÏ×ÌÅÔ×ÏÒÑÀÝÁÑ ÕÓÌÏ×ÉÑÍ (3.6), ÔÁËÁÑ, ÞÔÏ B = AWS { ÍÁÔÒÉ�Á îÅ-ËÒÁÓÏ×Á. ëÁË ÂÙÌÏ ÕÓÔÁÎÏ×ÌÅÎÏ × ÒÁÂÏÔÅ [8, ÓÍ. (4)℄, ÉÍÅÀÔ ÍÅÓÔÏ ÒÁ-×ÅÎÓÔ×Á hi(B) = hSi (A) + h �Si (A); i = 1; : : : ; n: (3:10)ðÏ ÔÅÏÒÅÍÅ 2.2, ÄÌÑ N-ÍÁÔÒÉ�Ù B ÓÕÝÅÓÔ×ÕÅÔ ÍÁÔÒÉ�Á�′ = diag (Æ′1; : : : ; Æ′n)ÔÁËÁÑ, ÞÔÏ B�′ = AWS �′ { SDD ÍÁÔÒÉ�Á, �ÒÉÞÅÍ ÜÌÅÍÅÎÔÙ Æ′i ÕÄÏ-×ÌÅÔ×ÏÒÑÀÔ ÕÓÌÏ×ÉÑÍÆi(B) 6 Æ′i < 1; i = 1; : : : ; n; (3:11)ÇÄÅ, × ÓÉÌÕ (3.10),Æi(B) = hi(B)
|bii| = 







hSi (A)+h �Si (A)
|aii| ; i ∈ S;hSi (A)+h �Si (A)
|aii| ; i ∈ �S: (3:12)ðÏÌÏÖÉÍ V S =WS �′. �ÏÇÄÁ, �Ï (3.6), (3.11) É (3.12), ÍÙ ÉÍÅÅÍ = wi > wiÆ′i = vi > wiÆi(B) = Æi(B) = hSi (A) + h �Si (A)

|aii| ; i ∈ S;É 1 = wi > wiÆ′i = vi > wiÆi(B) = 1 · Æi(B) = hSi (A) + h �Si (A)
|aii| ; i ∈ �S:�ÅÍ ÓÁÍÙÍ ÎÅÏÂÈÏÄÉÍÏÓÔØ ÕÓÔÁÎÏ×ÌÅÎÁ.ïÂÒÁÔÎÏ, �ÕÓÔØ AV S Ñ×ÌÑÅÔÓÑ SDD ÍÁÔÒÉ�ÅÊ, ÇÄÅ ÍÁÔÒÉ�ÁV S = diag (v1; : : : ; vn)ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÓÌÏ×ÉÑÍ (3.9), É �ÕÓÔØ WS = diag (w1; : : : ; wn) Ï�ÒÅ-ÄÅÌÅÎÁ, ËÁË × (3.6). ðÏËÁÖÅÍ, ÞÔÏ AWS ∈ N. äÌÑ ÜÔÏÇÏ Ï�ÒÅÄÅÌÉÍÄÉÁÇÏÎÁÌØÎÕÀ ÍÁÔÒÉ�Õ �′ Ó �ÏÍÏÝØÀ ÓÏÏÔÎÏÛÅÎÉÑV S =WS �′÷×ÉÄÕ (3.10), ÄÌÑ ÍÁÔÒÉ�Ù AWS ÍÙ ÉÍÅÅÍhi(AWS ) = hSi (A) + h �Si (A); i = 1; : : : ; n: (3:13)



164 ì. à. ëïìï�éìéîá�Å�ÅÒØ Ó �ÏÍÏÝØÀ (3.13) É (3.9) ÍÙ ×Ù×ÏÄÉÍhi(AWS ) 6 |aii|vi < { |aii|; i ∈ S;
|aii|; i ∈ �S:ðÏÌÕÞÅÎÎÙÅ ÓÏÏÔÎÏÛÅÎÉÑ ÏÚÎÁÞÁÀÔ, ÞÔÏhi(AWS ) < |(AWS )ii|; i = 1; : : : ; n;ÔÁË ÞÔÏ AWS Ñ×ÌÑÅÔÓÑ ÍÁÔÒÉ�ÅÊ îÅËÒÁÓÏ×Á.�Å�ÅÒØ ÄÌÑ ÚÁ×ÅÒÛÅÎÉÑ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÏÓÔÁÅÔÓÑ ÌÉÛØ ÚÁÍÅÔÉÔØ,ÞÔÏ �ÏÓËÏÌØËÕ AWS { ÍÁÔÒÉ�Á îÅËÒÁÓÏ×Á, ÔÏ A Ñ×ÌÑÅÔÓÑ S-ÎÅËÒÁ-ÓÏ×ÓËÏÊ ÍÁÔÒÉ�ÅÊ × ÓÉÌÕ ÔÅÏÒÅÍÙ 3.1. �ÅÏÒÅÍÁ 3.3 ÄÏËÁÚÁÎÁ.ìÉÔÅÒÁÔÕÒÁ1. ÷. ÷. çÕÄËÏ×, ïÂ ÏÄÎÏÍ �ÒÉÚÎÁËÅ ÎÅÏÓÏÂÅÎÎÏÓÔÉ ÍÁÔÒÉ�. | ìÁÔ×ÉÊÓËÉÊ ÍÁ-ÔÅÍÁÔÉÞÅÓËÉÊ ÅÖÅÇÏÄÎÉË. òÉÇÁ, 1966, Ó. 385{390.2. ì. à. ëÏÌÏÔÉÌÉÎÁ, ðÓÅ×ÄÏÂÌÏÞÎÙÅ ÕÓÌÏ×ÉÑ ÄÉÁÇÏÎÁÌØÎÏÇÏ �ÒÅÏÂÌÁÄÁÎÉÑ. |úÁ�. ÎÁÕÞÎ. ÓÅÍÉÎ. ðïíé 323 (2005), 94{131.3. ì. à. ëÏÌÏÔÉÌÉÎÁ, ï�ÅÎËÉ Ï�ÒÅÄÅÌÉÔÅÌÅÊ É ÏÂÒÁÔÎÙÈ ÄÌÑ ÎÅËÏÔÏÒÙÈ H-ÍÁÔÒÉ�. | úÁ�. ÎÁÕÞÎ. ÓÅÍÉÎ. ðïíé 346 (2007), 81{102.4. ì. à. ëÏÌÏÔÉÌÉÎÁ, ïÂ ÕÌÕÞÛÅÎÉÉ Ï�ÅÎÏË þÉÓÔÑËÏ×Á ÄÌÑ �ÅÒÒÏÎÏ×ÓËÏÇÏ ËÏÒÎÑÎÅÏÔÒÉ�ÁÔÅÌØÎÏÊ ÍÁÔÒÉ�Ù. | úÁ�. ÎÁÕÞÎ. ÓÅÍÉÎ. ðïíé 346 (2007), 103{118.5. ì. à. ëÏÌÏÔÉÌÉÎÁ, èÁÒÁËÔÅÒÉÚÁ�ÉÑ PM- É PH-ÍÁÔÒÉ� × ÔÅÒÍÉÎÁÈ ÄÉÁÇÏ-ÎÁÌØÎÏÇÏ �ÒÅÏÂÌÁÄÁÎÉÑ. | úÁ�. ÎÁÕÞÎ. ÓÅÍÉÎ. ðïíé 367 (2009), 110{120.6. A. Berman, R. J. Plemmons, Nonnegative Matries in the Mathematial Sienes.Aademi Press, 1979.7. L. Cvetkovi�, V. Kosti�, M. Kova�evi�, T. Szul, Further results on H-matries andtheir Shur omplements. | Appl. Math. Comput. 198 (2008), 506{510.8. L. Cvetkovi�, V. Kosti�, S. Rau�ski, A new sublass of H-matries. | Appl. Math.Comput. 208 (2009), 206{210.9. L. Cvetkovi�, V. Kosti�, R. S. Varga, A new Ger�sgorin-type eigenvalue inlusionset. |- ETNA 18 (2004), 73{80.10. L. Cvetkovi�, M. Nedovi�, Speial H-matries and their Shur and diagonal-Shuromplements. | Appl. Math. Comput. 208 (2009), 225{230.11. Y. M. Gao, X. H. Wang, Criteria for generalized diagonally dominant and M-matries. | Linear Algebra Appl. 169 (1992), 257{268.12. L. Yu. Kolotilina, Bounds for the in�nity norm of the inverse for ertain M- andH-matries. | Linear Algebra Appl. 430 (2009), 692{702.13. A. Ostrowski, �Uber die Determinanten mit �uberwiegender Hauptdiagonale. | Com-ment. Math. Helv. 10 (1937), 69{96.14. F. Robert, Blos-H-matries et onvergene des m�ethodes it�erative. | Linear Al-gebra Appl. 2 (1969), 223{265.15. R. S. Varga, Ger�sgorin and His Cirles. Springer, 2004.
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