
úÁ�ÉÓËÉ ÎÁÕÞÎÙÈÓÅÍÉÎÁÒÏ× ðïíé�ÏÍ 428, 2014 Ç.ì. à. ëÏÌÏÔÉÌÉÎÁïãåîëé äìñ ïðòåäåìé�åìåê îåëòáóï÷óëéèé S-îåëòáóï÷óëéè íá�òéã
§1. ÷×ÅÄÅÎÉÅ÷ ÓÔÁÔØÅ ×Ù×ÏÄÑÔÓÑ Ä×ÕÓÔÏÒÏÎÎÉÅ Ï�ÅÎËÉ ÄÌÑ Ï�ÒÅÄÅÌÉÔÅÌÅÊ ÔÁËÎÁÚÙ×ÁÅÍÙÈ ÎÅËÒÁÓÏ×ÓËÉÈ É S-ÎÅËÒÁÓÏ×ÓËÉÈ ÍÁÔÒÉ�. éÚ×ÅÓÔÎÏ, ÞÔÏÍÁÔÒÉ�Ù ÉÚ ÜÔÉÈ ËÌÁÓÓÏ× Ñ×ÌÑÀÔÓÑ H-ÍÁÔÒÉ�ÁÍÉ; × ÄÁÎÎÏÊ ÓÔÁÔØÅ�ÏÄ H-ÍÁÔÒÉ�ÁÍÉ �ÏÎÉÍÁÀÔÓÑ ÔÏÌØËÏ ÎÅ×ÙÒÏÖÄÅÎÎÙÅ H-ÍÁÔÒÉ�Ù.îÁ�ÏÍÎÉÍ ÎÅÏÂÈÏÄÉÍÙÅ Ï�ÒÅÄÅÌÅÎÉÑ É ÆÁËÔÙ. íÁÔÒÉ�Á A = (aij) ∈

C
n×n ÎÁÚÙ×ÁÅÔÓÑ H-ÍÁÔÒÉ�ÅÊ, ÅÓÌÉ ÅÅ ÍÁÔÒÉ�Á ÓÒÁ×ÎÅÎÉÑ M(A) =(mij), Ï�ÒÅÄÅÌÑÅÍÁÑ �Ï ÆÏÒÍÕÌÅmij = { |aii|; i = j;

−|aij |; i 6= j;Ñ×ÌÑÅÔÓÑ ÎÅ×ÙÒÏÖÄÅÎÎÏÊ M -ÍÁÔÒÉ�ÅÊ.íÁÔÒÉ�Á A = (aij) ∈ Cn×n, n > 2, ÎÁÚÙ×ÁÅÔÓÑ ÍÁÔÒÉ�ÅÊ îÅËÒÁÓÏ×Á(ËÏÒÏÞÅ, N-ÍÁÔÒÉ�ÅÊ), ÅÓÌÉ
|aii| > hi(A); i = 1; : : : ; n; (1:1)ÇÄÅ ×ÅÌÉÞÉÎÙ hi(A) Ï�ÒÅÄÅÌÑÀÔÓÑ ÓÌÅÄÕÀÝÉÍÉ ÒÅËÕÒÒÅÎÔÎÙÍÉ ÓÏÏÔ-ÎÏÛÅÎÉÑÍÉ:h1(A)=r1(A); hi(A)= i−1
∑j=1 |aij |hj(A)|ajj | + n

∑j=i+1 |aij |; i = 2; : : : ; n: (1:2)îÅ×ÙÒÏÖÄÅÎÎÏÓÔØ ÍÁÔÒÉ� îÅËÒÁÓÏ×Á ÂÙÌÁ ÕÓÔÁÎÏ×ÌÅÎÁ çÕÄËÏ×ÙÍ [1℄.òÏÂÅÒ [12℄ ÄÏËÁÚÁÌ, ÞÔÏ ÍÁÔÒÉ�Ù îÅËÒÁÓÏ×Á ÏÂÒÁÚÕÀÔ �ÏÄËÌÁÓÓ ËÌÁÓÓÁH-ÍÁÔÒÉ� É ÓÏÄÅÒÖÁÔ ËÌÁÓÓ ÍÁÔÒÉ�, ÏÂÌÁÄÁÀÝÉÈ ÓÔÒÏÇÉÍ ÄÉÁÇÏÎÁÌØ-ÎÙÍ �ÒÅÏÂÌÁÄÁÎÉÅÍ, ÏÂÏÚÎÁÞÁÅÍÙÊ ÄÁÌÅÅ ÞÅÒÅÚ SDD (stritly diagonal-ly dominant).ëÌÁÓÓ ÍÁÔÒÉ� îÅËÒÁÓÏ×Á ÂÕÄÅÔ ÏÂÏÚÎÁÞÁÔØÓÑ ÞÅÒÅÚ N.ëÌÀÞÅ×ÙÅ ÓÌÏ×Á: Ï�ÒÅÄÅÌÉÔÅÌØ, Ä×ÕÓÔÏÒÏÎÎÉÅ Ï�ÅÎËÉ, ÍÁÔÒÉ�Ù îÅËÒÁÓÏ×Á, S-ÎÅËÒÁÓÏ×ÓËÉÅ ÍÁÔÒÉ�Ù, ÍÁÔÒÉ�Ù ÓÏ ÓÔÒÏÇÉÍ ÄÉÁÇÏÎÁÌØÎÙÍ �ÒÅÏÂÌÁÄÁÎÉÅÍ, S-SDDÍÁÔÒÉ�Ù. 166



ïãåîëé äìñ ïðòåäåìé�åìåê 167ðÏÓËÏÌØËÕ, ÏÞÅ×ÉÄÎÏ, hi(A) > 0 ÄÌÑ ×ÓÅÈ i = 1; : : : ; n, ÔÏ ÉÚ (1.1) ×Ù-ÔÅËÁÅÔ, ÞÔÏ ×ÓÅ ÄÉÁÇÏÎÁÌØÎÙÅ ÜÌÅÍÅÎÔÙ ÍÁÔÒÉ�Ù îÅËÒÁÓÏ×Á ÏÔÌÉÞÎÙÏÔ ÎÕÌÑ.ðÕÓÔØ A = D+L+U { ÓÔÁÎÄÁÒÔÎÏÅ ÒÁÓÝÅ�ÌÅÎÉÅ ÍÁÔÒÉ�Ù A ÎÁ ÅÅÄÉÁÇÏÎÁÌØÎÕÀ (D), ÓÔÒÏÇÏ ÎÉÖÎÀÀ ÔÒÅÕÇÏÌØÎÕÀ (L) É ÓÔÒÏÇÏ ×ÅÒÈ-ÎÀÀ ÔÒÅÕÇÏÌØÎÕÀ (U) ÞÁÓÔÉ. �ÏÇÄÁ, ËÁË ÈÏÒÏÛÏ ÉÚ×ÅÓÔÎÏ É �ÏÞÔÉ ÏÞÅ-×ÉÄÎÏ, ×ÅËÔÏÒ h(A) = (hi(A)), Ï�ÒÅÄÅÌÅÎÎÙÊ × (1.2), ÍÏÖÎÏ ÚÁ�ÉÓÁÔØ ×ÓÌÅÄÕÀÝÅÊ ÍÁÔÒÉÞÎÏ-×ÅËÔÏÒÎÏÊ ÆÏÒÍÅ:h(A) = |D|(|D| − |L|)−1|U |e: (1:3)úÄÅÓØ e = [1; : : : ; 1℄T { ÅÄÉÎÉÞÎÙÊ ×ÅËÔÏÒ É, ÅÓÌÉ B = (bij) ∈ Cn×n, ÔÏ
|B| = (|bij |). �ÁËÉÍ ÏÂÒÁÚÏÍ, ÕÓÌÏ×ÉÅ (1.1) ÒÁ×ÎÏÓÉÌØÎÏ ÎÅÒÁ×ÅÎÓÔ×Õ(|D| − |L|)−1|U |e < e; (1:4)ÕÓÔÁÎÏ×ÌÅÎÎÏÍÕ òÏÂÅÒÏÍ [12℄.âÏÌÅÅ ÏÂÝÉÊ ËÌÁÓÓ S-ÎÅËÒÁÓÏ×ÓËÉÈ (ËÏÒÏÞÅ, SN-) ÍÁÔÒÉ�, ××ÅÄÅÎ-ÎÙÊ × ÒÁÂÏÔÅ [5℄, Ï�ÒÅÄÅÌÑÅÔÓÑ ÓÌÅÄÕÀÝÉÍ ÏÂÒÁÚÏÍ.äÌÑ ÚÁÄÁÎÎÏÇÏ ÎÅ�ÕÓÔÏÇÏ ÓÏÂÓÔ×ÅÎÎÏÇÏ �ÏÄÍÎÏÖÅÓÔ×Á S ÍÎÏÖÅÓÔ×ÁÉÎÄÅËÓÏ× 〈n〉 = {1; : : : ; n}, ÇÄÅ n > 2, ÍÁÔÒÉ�Á A = (aij) = D + L +U ∈ Cn×n ÎÁÚÙ×ÁÅÔÓÑ SN-ÍÁÔÒÉ�ÅÊ, ÅÓÌÉ ×Ù�ÏÌÎÑÀÔÓÑ ÓÌÅÄÕÀÝÉÅ Ä×ÁÕÓÌÏ×ÉÑ:(i) ÄÌÑ ×ÓÅÈ i ∈ S

|aii| > hSi (A); (1:5)(ii) ÄÌÑ ×ÓÅÈ i ∈ S É ×ÓÅÈ j ∈ �S
[

|aii| − hSi (A)] [|ajj | − h �Sj (A)] > h �Si (A) hSj (A): (1:6)úÄÅÓØ É ÎÉÖÅ ÄÌÑ S ⊆ 〈n〉 ÍÙ ÉÓ�ÏÌØÚÕÅÍ ÏÂÏÚÎÁÞÅÎÉÅ�S = 〈n〉 \ S;Á ×ÅËÔÏÒ hS(A) = (hSi (A)) Ï�ÒÅÄÅÌÑÅÔÓÑ Ó �ÏÍÏÝØÀ ÒÅËÕÒÒÅÎÔÎÙÈ ÓÏ-ÏÔÎÏÛÅÎÉÊhS1 (A) = rS1 (A) =∑j∈Sj 6=1 |a1j |; (1.7)hSi (A) = i−1
∑j=1 |aij |hSj (A)|ajj | + n

∑j∈Sj=i+1 |aij |; i = 2; : : : ; n:



168 ì. à. ëïìï�éìéîáïÂÏÚÎÁÞÉÍ eS = (eSi ); eSi = { 1; i ∈ S;0; i ∈ �S:�ÏÇÄÁ, ËÁË ÎÅÔÒÕÄÎÏ ÕÂÅÄÉÔØÓÑ, ÓÏÏÔÎÏÛÅÎÉÑ (1.7) ÍÏÖÎÏ ÚÁ�ÉÓÁÔØ ×ÍÁÔÒÉÞÎÏ-×ÅËÔÏÒÎÏÊ ÆÏÒÍÅ ËÁËhS(A) = |L||D|−1hS(A) + |U |eS;ÏÔËÕÄÁ ÓÌÅÄÕÅÔ, ÞÔÏhS(A) = |D|(|D| − |L|)−1|U |eS : (1:8)éÚ ÓÏÏÔÎÏÛÅÎÉÊ (1.8) É (1.3), �ÏÓÌÅÄÎÅÅ ÉÚ ËÏÔÏÒÙÈ ÅÓÔØ (1.8) ÄÌÑ S =
〈n〉, ÍÙ ÉÍÅÅÍ hS(A) + h �S(A) = h(A): (1:9)åÝÅ ÏÄÎÉÍ ×ÁÖÎÙÍ �ÏÄËÌÁÓÓÏÍ ËÌÁÓÓÁ H-ÍÁÔÒÉ� Ñ×ÌÑÅÔÓÑ ËÌÁÓÓS-SDD ÍÁÔÒÉ�. ÷ ÓÏÏÔ×ÅÔÓÔ×ÉÉ Ó Ï�ÒÅÄÅÌÅÎÉÅÍ 3.10 ÉÚ ËÎÉÇÉ [13℄,ÄÌÑ ÚÁÄÁÎÎÏÇÏ ÎÅ�ÕÓÔÏÇÏ �ÏÄÍÎÏÖÅÓÔ×Á S ÉÎÄÅËÓÎÏÇÏ ÍÎÏÖÅÓÔ×Á 〈n〉,ÇÄÅ n > 2, ÍÁÔÒÉ�Á A = (aij) ∈ C

n×n ÎÁÚÙ×ÁÅÔÓÑ S-SDD ÍÁÔÒÉ�ÅÊ(S-stritly diagonally dominant), ÅÓÌÉ ×Ù�ÏÌÎÅÎÙ ÓÌÅÄÕÀÝÉÅ Ä×Á ÕÓÌÏ-×ÉÑ:(i) ÄÌÑ ×ÓÅÈ i ∈ S
|aii| > rSi (A); (1:10)(ii) ÄÌÑ ×ÓÅÈ i ∈ S É ×ÓÅÈ j ∈ �S

[

|aii| − rSi (A)] [|ajj | − r �Sj (A)] > r �Si (A) rSj (A): (1:11)úÄÅÓØ É ÎÉÖÅ ÍÙ ÉÓ�ÏÌØÚÕÅÍ ÏÂÏÚÎÁÞÅÎÉÑrSi (A) =∑j∈Sj 6=i |aij |; i = 1; : : : ; n; (1:12)É ri(A) = r〈n〉i (A) = ∑j∈〈n〉j 6=i |aij |; i = 1; : : : ; n: (1:13)ñÓÎÏ, ÞÔÏ ÄÌÑ ÌÀÂÏÇÏ �ÏÄÍÎÏÖÅÓÔ×Á S ÍÎÏÖÅÓÔ×Á 〈n〉 ÍÙ ÉÍÅÅÍri(A) = rSi (A) + r �Si (A); i = 1; : : : ; n: (1:14)òÁÂÏÔÁ �ÏÓÔÒÏÅÎÁ ÓÌÅÄÕÀÝÉÍ ÏÂÒÁÚÏÍ. ÷ ÏÓÔÁ×ÛÅÊÓÑ ÞÁÓÔÉ ××ÅÄÅ-ÎÉÑ ÍÙ ÎÁ�ÏÍÉÎÁÅÍ ÎÅËÏÔÏÒÙÅ ÉÚ×ÅÓÔÎÙÅ Ï�ÅÎËÉ ÄÌÑ Ï�ÒÅÄÅÌÉÔÅÌÅÊSDD É ÎÅËÒÁÓÏ×ÓËÉÈ ÍÁÔÒÉ�, ËÏÔÏÒÙÅ ÂÕÄÕÔ ÉÓ�ÏÌØÚÏ×ÁÎÙ × ÒÁÂÏÔÅ,Á ÔÁËÖÅ ××ÏÄÉÍ ÎÅËÏÔÏÒÙÅ ÄÏ�ÏÌÎÉÔÅÌØÎÙÅ ÏÂÏÚÎÁÞÅÎÉÑ. §2 �ÏÓ×ÑÝÅÎ



ïãåîëé äìñ ïðòåäåìé�åìåê 169ÍÁÔÒÉ�ÁÍ îÅËÒÁÓÏ×Á. ó�ÅÒ×Á ÍÙ ×Ù×ÏÄÉÍ ÁÎÁÌÏÇ ËÌÁÓÓÉÞÅÓËÉÈ Ï�Å-ÎÏË ïÓÔÒÏ×ÓËÏÇÏ ÄÌÑ Ï�ÒÅÄÅÌÉÔÅÌÅÊ SDD ÍÁÔÒÉ�. úÁÔÅÍ ÍÙ ÕÌÕÞÛÁ-ÅÍ ÜÔÏÔ ÒÅÚÕÌØÔÁÔ É �ÏËÁÚÙ×ÁÅÍ, ÞÔÏ �ÏÌÕÞÅÎÎÙÅ Ï�ÅÎËÉ �ÒÅ×ÏÓÈÏÄÑÔÏ�ÅÎËÉ, �ÒÅÄÓÔÁ×ÌÅÎÎÙÅ × ÒÁÂÏÔÅ [3℄. ÷ §3 ÕÓÔÁÎÁ×ÌÉ×ÁÀÔÓÑ ÎÅËÏÔÏÒÙÅÏ�ÅÎËÉ ÄÌÑ Ï�ÒÅÄÅÌÉÔÅÌÅÊ S-ÎÅËÒÁÓÏ×ÓËÉÈ ÍÁÔÒÉ�. ðÏÓËÏÌØËÕ ËÌÁÓÓ S-ÎÅËÒÁÓÏ×ÓËÉÈ ÍÁÔÒÉ� ÓÏÄÅÒÖÉÔ ËÌÁÓÓ S-SDD ÍÁÔÒÉ� [5℄, ÔÏ Ï�ÅÎËÉ ÉÚ
§3 �ÒÉÍÅÎÉÍÙ, × ÞÁÓÔÎÏÓÔÉ, Ë Ï�ÒÅÄÅÌÉÔÅÌÑÍ S-SDD ÍÁÔÒÉ� É ÄÏ�ÏÌ-ÎÑÀÔ ÒÅÚÕÌØÔÁÔÙ, �ÏÌÕÞÅÎÎÙÅ × ÓÔÁÔØÅ [2℄.÷ ÒÁÂÏÔÅ ÉÓ�ÏÌØÚÕÀÔÓÑ ÓÌÅÄÕÀÝÉÅ ÏÂÏÚÎÁÞÅÎÉÑ.
• åÓÌÉ A ∈ Cn×n É i ∈ 〈n〉, ÔÏ A(i) = A[1; : : : ; i℄ { ÜÔÏ ÌÅ×ÁÑ ×ÅÒÈÎÑÑÕÇÌÏ×ÁÑ ÇÌÁ×ÎÁÑ �ÏÄÍÁÔÒÉ�Á ÍÁÔÒÉ�Ù A �ÏÒÑÄËÁ i.
• îÅÒÁ×ÅÎÓÔ×Á 6 É > ÍÅÖÄÕ ×ÅÝÅÓÔ×ÅÎÎÙÍÉ ÍÁÔÒÉ�ÁÍÉ �ÏÎÉÍÁÀÔÓÑËÁË �ÏÜÌÅÍÅÎÔÎÙÅ.
• In { ÅÄÉÎÉÞÎÁÑ ÍÁÔÒÉ�Á �ÏÒÑÄËÁ n.îÉÖÅ ÎÁÍ �ÏÔÒÅÂÕÀÔÓÑ ÓÌÅÄÕÀÝÉÅ ÉÚ×ÅÓÔÎÙÅ ÒÅÚÕÌØÔÁÔÙ.�ÅÏÒÅÍÁ 1.1 ([9, 10℄). ðÕÓÔØ ÍÁÔÒÉ�Á A = (aij) ∈ Cn×n, n > 1,ÉÍÅÅÔ ÓÔÒÏÇÏÅ ÄÉÁÇÏÎÁÌØÎÏÅ �ÒÅÏÂÌÁÄÁÎÉÅ. �ÏÇÄÁn

∏i=1[|aii| − ri(A)℄ 6 | detA| 6

n
∏i=1[|aii|+ ri(A)℄: (1:15)�ÅÏÒÅÍÁ 1.2 ([11℄). ðÕÓÔØ ÍÁÔÒÉ�Á A = (aij) = D + L + U ∈ Cn×n,n > 1, ÉÍÅÅÔ ÓÔÒÏÇÏÅ ÄÉÁÇÏÎÁÌØÎÏÅ �ÒÅÏÂÌÁÄÁÎÉÅ. �ÏÇÄÁn

∏i=1[|aii| − ui(A)℄ 6 | detA| 6

n
∏i=1[|aii|+ ui(A)℄; (1:16)ÇÄÅ ui(A) = ri(U), i = 1; : : : ; n.�ÅÏÒÅÍÁ 1.3 ([8℄). ðÕÓÔØ ÍÁÔÒÉ�Á A = (aij) = D + L + U ∈ Cn×n,n > 1, ÉÍÅÅÔ ÓÔÒÏÇÏÅ ÄÉÁÇÏÎÁÌØÎÏÅ �ÒÅÏÂÌÁÄÁÎÉÅ. �ÏÇÄÁn

∏i=1[|aii| − li(A)℄ 6 | detA| 6

n
∏i=1[|aii|+ li(A)℄; (1:17)ÇÄÅ li(A) = ri(L), i = 1; : : : ; n.úÁÍÅÔÉÍ, ÞÔÏ × [8℄ ÂÙÌÁ �ÒÅÄÌÏÖÅÎÁ ÔÏÌØËÏ ÎÉÖÎÑÑ Ï�ÅÎËÁ ÉÚ (1.17).�ÁËÖÅ ÓÔÏÉÔ ÏÔÍÅÔÉÔØ, ÞÔÏ ÔÅÏÒÅÍÙ 1.2 É 1.3 × ÄÅÊÓÔ×ÉÔÅÌØÎÏÓÔÉÓÌÅÄÕÀÔ ÏÄÎÁ ÉÚ ÄÒÕÇÏÊ, ÞÔÏ ÓÔÁÎÏ×ÉÔÓÑ ÑÓÎÏ, ÅÓÌÉ ÏÄÎÏ×ÒÅÍÅÎÎÏ ÒÁÓ-ÓÍÏÔÒÅÔØ ÍÁÔÒÉ�Ù A É P TAP , ÇÄÅ P { ÔÁË ÎÁÚÙ×ÁÅÍÁÑ �ÅÒßÅÄÉÎÉÞÎÁÑÍÁÔÒÉ�Á.



170 ì. à. ëïìï�éìéîá�ÅÏÒÅÍÁ 1.4 ([4℄). ðÕÓÔØ ÍÁÔÒÉ�Á A = (aij) ∈ Cn×n, n > 1, ÉÍÅÅÔÓÔÒÏÇÏÅ ÄÉÁÇÏÎÁÌØÎÏÅ �ÒÅÏÂÌÁÄÁÎÉÅ, ÔÁË ÞÔÏ �i = ri(A)
|aii| < 1, i =1; : : : ; n. �ÏÇÄÁ

|a11| n
∏i=2[|aii| − li + Li℄ 6 | detA| 6 |a11| n

∏i=2[|aii|+ li − Li℄; (1:18)ÇÄÅ li =∑j<i �j |aij |; Li = |ai1|
|a11|∑j>i |a1j |; i = 2; : : : ; n: (1:19)�ÅÏÒÅÍÁ 1.5 ([3℄). ðÕÓÔØ A = (aij) = D + L + U ∈ Cn×n, n > 1,Ñ×ÌÑÅÔÓÑ ÍÁÔÒÉ�ÅÊ îÅËÒÁÓÏ×Á. TÏÇÄÁ

|a11| n
∏i=2[|aii| − li + Li℄ 6 | detA| 6 |a11| n

∏i=2[|aii|+ li − Li℄; (1:20)ÇÄÅ li =∑j<i |aij |hj(A)|ajj | ; Li = |ai1|
|a11|∑j>i |a1j |; i = 2; : : : ; n: (1:21)ëÁË ÂÙÌÏ ÕÓÔÁÎÏ×ÌÅÎÏ × ÒÁÂÏÔÅ [3℄, ÄÌÑ ×ÅÝÅÓÔ×ÅÎÎÏÊ ÍÁÔÒÉ�Ù îÅ-ËÒÁÓÏ×ÁA Ó �ÏÌÏÖÉÔÅÌØÎÙÍÉ ÄÉÁÇÏÎÁÌØÎÙÍÉ ÜÌÅÍÅÎÔÁÍÉ ÉÍÅÅÔ ÍÅÓÔÏÎÅÒÁ×ÅÎÓÔ×Ï detA > 0, ÔÁË ÞÔÏ × ÓÌÕÞÁÅ ×ÅÝÅÓÔ×ÅÎÎÙÈ N-ÍÁÔÒÉ� ÔÅÏ-ÒÅÍÁ 1.5 ÍÏÖÅÔ ÂÙÔØ ÓÆÏÒÍÕÌÉÒÏ×ÁÎÁ ÓÌÅÄÕÀÝÉÍ ÏÂÒÁÚÏÍ.�ÅÏÒÅÍÁ 1.6 ([3℄). ðÕÓÔØ A = (aij) = D + L + U ∈ Rn×n, n > 1, {×ÅÝÅÓÔ×ÅÎÎÁÑ ÍÁÔÒÉ�Á îÅËÒÁÓÏ×Á, �ÒÉÞÅÍ aii > 0, i = 1; : : : ; n. �ÏÇÄÁa11 n

∏i=2[aii − li + Li℄ 6 detA 6 a11 n
∏i=2[aii + li − Li℄; (1:22)ÇÄÅ li É Li Ï�ÒÅÄÅÌÑÀÔÓÑ �Ï ÆÏÒÍÕÌÁÍ (1.21).óÌÅÄÕÅÔ ÔÁËÖÅ ÏÔÍÅÔÉÔØ, ÞÔÏ, ËÁË ÂÙÌÏ ÕËÁÚÁÎÏ × ÓÔÁÔØÅ [3℄, × �ÒÉ-ÍÅÎÅÎÉÉ Ë SDD ÍÁÔÒÉ�ÁÍ ÂÏÌÅÅ ÏÂÝÉÅ Ï�ÅÎËÉ ÔÅÏÒÅÍÙ 1.5 ÕÌÕÞÛÁÀÔÏ�ÅÎËÉ ÔÅÏÒÅÍÙ 1.4, ËÏÔÏÒÙÅ, × Ó×ÏÀ ÏÞÅÒÅÄØ, ÕÌÕÞÛÁÀÔ Ï�ÅÎËÉ ÔÅÏ-ÒÅÍ 1.1 É 1.3.



ïãåîëé äìñ ïðòåäåìé�åìåê 171
§2. ï�ÅÎËÉ ÄÌÑ ÎÅËÒÁÓÏ×ÓËÉÈ ÍÁÔÒÉ�÷ ÜÔÏÍ �ÁÒÁÇÒÁÆÅ ÍÙ ÕÓÔÁÎÁ×ÌÉ×ÁÅÍ Ä×ÕÓÔÏÒÏÎÎÉÅ Ï�ÅÎËÉ ÄÌÑ Ï�-ÒÅÄÅÌÉÔÅÌÅÊ ÎÅËÒÁÓÏ×ÓËÉÈ ÍÁÔÒÉ�. ïÓÎÏ×ÎÁÑ ÉÄÅÑ ÓÏÓÔÏÉÔ × ÔÏÍ, ÞÔÏ-ÂÙ Ó×ÅÓÔÉ ×ÙÞÉÓÌÅÎÉÅ Ï�ÒÅÄÅÌÉÔÅÌÑ ÄÌÑ ÍÁÔÒÉ�Ù îÅËÒÁÓÏ×Á Ë ÔÏÊ ÖÅÚÁÄÁÞÅ ÄÌÑ SDD ÍÁÔÒÉ�Ù.ðÕÓÔØ A = (aij) = D + L+ U ∈ Cn×n, n > 2, { ÍÁÔÒÉ�Á îÅËÒÁÓÏ×Á.�ÏÇÄÁ ÓÏÏÔÎÏÛÅÎÉÅ (1.4) ÏÚÎÁÞÁÅÔ, ÞÔÏ ÍÁÔÒÉ�Á(|D| − |L|)−1M(A) = In − (|D| − |L|)−1|U |ÉÍÅÅÔ ÓÔÒÏÇÏÅ ÄÉÁÇÏÎÁÌØÎÏÅ �ÒÅÏÂÌÁÄÁÎÉÅ, Á ÚÎÁÞÉÔ É ÍÁÔÒÉ�ÁC = C(A) = |D|(|D| − |L|)−1M(A) = |D|[In − (|D| − |L|)−1|U |℄ (2:1)ÏÂÌÁÄÁÅÔ ÜÔÉÍ Ó×ÏÊÓÔ×ÏÍ. îÏ ÔÏÇÄÁ É ÍÁÔÒÉ�ÁB = B(A) = D(D + L)−1A = D[In + (D + L)−1U ℄ (2:2)ÔÁËÖÅ Ñ×ÌÑÅÔÓÑ SDD ÍÁÔÒÉ�ÅÊ, �ÏÓËÏÌØËÕ, �Ï ÔÅÏÒÅÍÅ ïÓÔÒÏ×ÓËÏÇÏ[10℄,

|(D + L)−1| 6 (|D| − |L|)−1: (2:3)ðÏÓËÏÌØËÕ, ÏÞÅ×ÉÄÎÏ, detA = detB; (2:4)ÔÏ ÚÁÄÁÞÁ �ÏÌÕÞÅÎÉÑ Ï�ÅÎÏË ÄÌÑ detA Ó×ÅÌÁÓØ Ë �ÏÌÕÞÅÎÉÀ Ï�ÅÎÏË ÄÌÑÍÁÔÒÉ�Ù B, ÏÂÌÁÄÁÀÝÅÊ ÓÔÒÏÇÉÍ ÄÉÁÇÏÎÁÌØÎÙÍ �ÒÅÏÂÌÁÄÁÎÉÅÍ.ðÒÉÍÅÎÑÑ Ë B �ÒÏÓÔÅÊÛÉÅ Ï�ÅÎËÉ ïÓÔÒÏ×ÓËÏÇÏ (1.15), ÍÙ �ÒÉÈÏÄÉÍË ÓÌÅÄÕÀÝÅÍÕ ÒÅÚÕÌØÔÁÔÕ.�ÅÏÒÅÍÁ 2.1. ðÕÓÔØ A = (aij) = D+L+U ∈ Cn×n, n > 2, { ÍÁÔÒÉ�ÁîÅËÒÁÓÏ×Á. �ÏÇÄÁn
∏i=1(|aii| − hi(A)) 6 | detA| 6

n
∏i=1(|aii|+ hi(A)): (2:5)äÏËÁÚÁÔÅÌØÓÔ×Ï. ÷ ÓÉÌÕ (2.2) É (1.3), ÍÙ ÉÍÅÅÍ

|bii| − ri(B) > |aii| − ∣∣{D(D + L)−1Ue}i∣∣ > |aii| − hi(A); i = 1; : : : ; n;É, ÁÎÁÌÏÇÉÞÎÏ,
|bii|+ ri(B) 6 |aii|+ hi(A); i = 1; : : : ; n:�Å�ÅÒØ Ï�ÅÎËÉ (2.5) ×ÙÔÅËÁÀÔ ÉÚ ÒÁ×ÅÎÓÔ×Á (2.4) É ÔÅÏÒÅÍÙ 1.1. �ÅÏ-ÒÅÍÁ ÄÏËÁÚÁÎÁ. �



172 ì. à. ëïìï�éìéîáóÌÅÄÕÅÔ ÚÁÍÅÔÉÔØ, ÞÔÏ �ÏÓËÏÌØËÕ, × ÓÉÌÕ (1.2) É (1.1), ÄÌÑ ÍÁÔÒÉ�ÙîÅËÒÁÓÏ×Á A ÍÙ ÉÍÅÅÍhi(A) 6 ri(A); i = 1; : : : ; n; (2:6)ÔÏ × �ÒÉÍÅÎÅÎÉÉ Ë SDD ÍÁÔÒÉ�ÁÍ Ï�ÅÎËÉ (2.5) ÔÅÏÒÅÍÙ 2.1 ÕÌÕÞÛÁ-ÀÔ Ï�ÅÎËÉ ïÓÔÒÏ×ÓËÏÇÏ (1.15). äÌÑ ÍÁÔÒÉ� ÖÅ îÅËÒÁÓÏ×Á �ÒÏÓÔÅÊÛÉÅÏ�ÅÎËÉ (2.5) Ñ×ÌÑÀÔÓÑ ÁÎÁÌÏÇÁÍÉ Ï�ÅÎÏË (1.15) ÄÌÑ SDD ÍÁÔÒÉ�.ó ÄÒÕÇÏÊ ÓÔÏÒÏÎÙ, ××ÉÄÕ (1.2) É (1.21), Ï�ÅÎËÉ (2.5) × ÏÂÝÅÍ ÓÌÕÞÁÅÈÕÖÅ ÉÚ×ÅÓÔÎÙÈ Ï�ÅÎÏË (1.20) ÔÅÏÒÅÍÙ 1.5. ðÏÓÌÅÄÎÉÅ Ï�ÅÎËÉ ÕÌÕÞÛÁ-ÀÔÓÑ × ÓÌÅÄÕÀÝÅÊ ÔÅÏÒÅÍÅ, × ËÏÔÏÒÏÊ �ÒÅÄÓÔÁ×ÌÅÎÙ ÁÎÁÌÏÇÉ Ï�ÅÎÏË(1.17) ÄÌÑ N-ÍÁÔÒÉ�.óÌÅÄÕÀÝÁÑ �ÒÏÓÔÁÑ ÌÅÍÍÁ �ÏËÁÚÙ×ÁÅÔ, × ÞÁÓÔÎÏÓÔÉ, ÞÔÏ Ï�ÅÎËÉ(2.5) ÄÅÊÓÔ×ÉÔÅÌØÎÏ ÕÌÕÞÛÁÀÔÓÑ × ÔÅÏÒÅÍÅ 2.2.ìÅÍÍÁ 2.1. åÓÌÉ A ∈ Cn×n, n > 2, { ÍÁÔÒÉ�Á îÅËÒÁÓÏ×Á, ÔÏhj(A(i)) 6 hj(A); j = 1; : : : ; i; i = 2; : : : ; n: (2:7)äÏËÁÚÁÔÅÌØÓÔ×Ï. ìÅÍÍÁ ÌÅÇËÏ ÄÏËÁÚÙ×ÁÅÔÓÑ �Ï ÉÎÄÕË�ÉÉ. �éÚ ÌÅÍÍÙ 2.1 ÎÅÍÅÄÌÅÎÎÏ ÓÌÅÄÕÅÔ, ÞÔÏ ÅÓÌÉ A { N-ÍÁÔÒÉ�Á, ÔÏ A(i)ÔÁËÖÅ Ñ×ÌÑÅÔÓÑ N-ÍÁÔÒÉ�ÅÊ, i = 2; : : : ; n.�ÅÏÒÅÍÁ 2.2. ðÕÓÔØ A = (aij) = D+L+U ∈ Cn×n, n > 2, { ÍÁÔÒÉ�ÁîÅËÒÁÓÏ×Á. �ÏÇÄÁ
|a11| n

∏i=2 [|aii| − hi(A(i))] 6 | detA| 6 |a11| n
∏i=2 [|aii|+ hi(A(i))] : (2:8)äÏËÁÚÁÔÅÌØÓÔ×Ï. ÷×ÉÄÕ ÒÁ×ÅÎÓÔ×Á (2.4), ÎÁÍ ÄÏÓÔÁÔÏÞÎÏ �ÏËÁÚÁÔØ,ÞÔÏ ÄÌÑ SDD ÍÁÔÒÉ�Ù B, Ï�ÒÅÄÅÌÅÎÎÏÊ × (2.2), Ó�ÒÁ×ÅÄÌÉ×Ù Ï�ÅÎËÉ

|a11| n
∏i=2 [|aii| − hi(A(i))] 6 | detB| 6 |a11| n

∏i=2 [|aii|+ hi(A(i))] : (2:9)ïÂÏÚÎÁÞÉÍ Ci = |D(i)|(|D(i)| − |L(i)|)−1|U (i)|:ëÁË ÌÅÇËÏ ×ÉÄÅÔØ, ÄÌÑ ÍÁÔÒÉ�Ù C, Ï�ÒÅÄÅÌÅÎÎÏÊ × (2.1), ÍÙ ÉÍÅÅÍCi = C(i); i = 1; : : : ; n: (2:10)ðÒÉÍÅÎÑÑ ÓÏÏÔÎÏÛÅÎÉÅ (1.3) Ë N-ÍÁÔÒÉ�Å A(i), ÍÙ �ÏÌÕÞÁÅÍhj(A(i)) = {Cie(i)}j ; j = 1; : : : ; i: (2:11)



ïãåîëé äìñ ïðòåäåìé�åìåê 173éÓ�ÏÌØÚÕÑ (2.2), (2.1) É (2.11), ÍÙ ×Ù×ÏÄÉÍ
|bii|+ li(B) = {|B|e(i)}i 6 {(|D|+ ∣∣D(D + L)−1U ∣∣ e(i)}i

6

{

[

|D|+ |D|(|D| − |L|)−1|U |
] e(i)}i (2:12)= |aii|+ {Cie(i)}i = |aii|+ hi(A(i)); i = 1; : : : ; n;É, ÁÎÁÌÏÇÉÞÎÏ,

|bii| − li(B) > |aii| − hi(A(i)); i = 1; : : : ; n: (2:13)�Å�ÅÒØ ÄÌÑ ÚÁ×ÅÒÛÅÎÉÑ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÏÓÔÁÅÔÓÑ ÌÉÛØ �ÒÉÍÅÎÉÔØ ÔÅ-ÏÒÅÍÕ 1.3 Ë SDD ÍÁÔÒÉ�Å B. �óÌÅÄÓÔ×ÉÅ 2.1. åÓÌÉ A = (aij) ∈ Rn×n, n > 2, { ×ÅÝÅÓÔ×ÅÎÎÁÑ ÍÁ-ÔÒÉ�Á îÅËÒÁÓÏ×Á Ó �ÏÌÏÖÉÔÅÌØÎÙÍÉ ÄÉÁÇÏÎÁÌØÎÙÍÉ ÜÌÅÍÅÎÔÁÍÉ, ÔÏa11 n
∏i=2 [aii − hi(A(i))] 6 detA 6 a11 n

∏i=2 [aii + hi(A(i))] : (2:14)äÏËÁÚÁÔÅÌØÓÔ×Ï. äÅÊÓÔ×ÉÔÅÌØÎÏ, ËÁË ÕÖÅ ÂÙÌÏ Õ�ÏÍÑÎÕÔÏ ×Ï ××ÅÄÅ-ÎÉÉ, × ÒÁÂÏÔÅ [3℄ ÂÙÌÏ ÄÏËÁÚÁÎÏ, ÞÔÏ × ÒÁÓÓÍÁÔÒÉ×ÁÅÍÏÍ ÓÌÕÞÁÅ ÉÍÅÅÔÍÅÓÔÏ ÎÅÒÁ×ÅÎÓÔ×Ï detA > 0. íÏÖÎÏ ÒÁÓÓÕÖÄÁÔØ É �Ï-ÄÒÕÇÏÍÕ. ëÁËÉÚ×ÅÓÔÎÏ [7℄, ÄÌÑ ×ÅÝÅÓÔ×ÅÎÎÏÊ H-ÍÁÔÒÉ�Ù A = (aij) ÚÎÁË detA ÓÏ×�Á-ÄÁÅÔ ÓÏ ÚÎÁËÏÍ �ÒÏÉÚ×ÅÄÅÎÉÑ ∏ni=1 aii, ÔÁË ÞÔÏ × ÕÓÌÏ×ÉÑÈ ÓÌÅÄÓÔ×ÉÑÍÙ ÉÍÅÅÍ detA = | detA|. úÎÁÞÉÔ, ÎÅÒÁ×ÅÎÓÔ×Á (2.14) ÎÅÍÅÄÌÅÎÎÏ ÓÌÅ-ÄÕÀÔ ÉÚ ÎÅÒÁ×ÅÎÓÔ× (2.8). �ëÁË ÂÙÌÏ ÕËÁÚÁÎÏ × ÓÔÁÔØÅ [3℄, Ï�ÅÎËÉ (1.20) ÎÅ ÔÏÌØËÏ �ÒÉÍÅÎÉ-ÍÙ Ë ÂÏÌÅÅ ÛÉÒÏËÏÍÕ ËÌÁÓÓÕ ÍÁÔÒÉ�, ÞÅÍ Ï�ÅÎËÉ âÒÅÎÎÅÒÁ (1.18), ÎÏÏÎÉ ÔÁËÖÅ ÕÌÕÞÛÁÀÔ �ÏÓÌÅÄÎÉÅ × �ÒÉÍÅÎÅÎÉÉ Ë SDD ÍÁÔÒÉ�ÁÍ. ÷ÚÁ×ÅÒÛÅÎÉÅ ÜÔÏÇÏ �ÁÒÁÇÒÁÆÁ ÍÙ �ÏËÁÖÅÍ, ÞÔÏ Ï�ÅÎËÉ (2.8) ÕÌÕÞÛÁ-ÀÔ Ï�ÅÎËÉ âÜÊÌÉ{ëÒÁÂÔÒÉ (1.20). äÌÑ ÜÔÏÇÏ, ÉÓ�ÏÌØÚÕÑ ÉÎÄÕË�ÉÀ, ÍÙÄÏËÁÖÅÍ, ÞÔÏ hi(A(i)) 6 li − Li; i = 2; : : : ; n: (2:15)ðÒÉ i = 2 ÍÙ ÉÍÅÅÍh2(A(2)) = |a21|h1(A(2))
|a11| = |a21| |a12|

|a11|



174 ì. à. ëïìï�éìéîáÉ l2 − L2 = |a21|h1(A)
|a11| −

|a21|
|a11|∑j>3 |a1j |= |a21|

|a11| h1(A)−∑j>3 |a1j | = |a21| |a12|
|a11| ;ÔÁË ÞÔÏ h2(A(2)) = l2 − L2:éÓ�ÏÌØÚÕÑ ÉÎÄÕË�ÉÀ, �ÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ ÎÅÒÁ×ÅÎÓÔ×Ï (2.15) ÕÖÅ ÕÓ-ÔÁÎÏ×ÌÅÎÏ ÄÌÑ k = 2; : : : ; i − 1, É ÄÏËÁÖÅÍ ÅÇÏ ÄÌÑ k = i. ó �ÏÍÏÝØÀÌÅÍÍÙ 2.1 É ÜÌÅÍÅÎÔÁÒÎÙÈ �ÒÅÏÂÒÁÚÏ×ÁÎÉÊ ÍÙ ×Ù×ÏÄÉÍ:hi(A(i)) = i−1

∑j=1 |aij |hj(A(i))
|ajj |

6 |ai1|h1(A(i))
|a11| + i−1

∑j=2 |aij |hj(A)|ajj |= |ai1|h1(A)− n
∑j=i+1 |a1j |

|a11| + i−1
∑j=2 |aij |hj(A)|ajj |= i−1

∑j=1 |aij |hj(A)|ajj | − |ai1| n
∑j=i+1 |a1j |
|a11| = li − Li:úÎÁÞÉÔ, hi(A(i)) 6 li − Li;É ÎÅÒÁ×ÅÎÓÔ×Ï (2.15) ÕÓÔÁÎÏ×ÌÅÎÏ.

§3. ï�ÅÎËÉ ÄÌÑ S-ÎÅËÒÁÓÏ×ÓËÉÈ ÍÁÔÒÉ�ðÅÒ×ÁÑ ÔÅÏÒÅÍÁ ÜÔÏÇÏ �ÁÒÁÇÒÁÆÁ, ËÏÔÏÒÁÑ ÂÕÄÅÔ × ÎÅÍ ÓÕÝÅÓÔ×ÅÎÎÏÉÓ�ÏÌØÚÏ×ÁÔØÓÑ, ÂÙÌÁ ÄÏËÁÚÁÎÁ × ÒÁÂÏÔÅ [5℄ É × Ñ×ÎÏÍ ×ÉÄÅ ÓÆÏÒÍÕÌÉ-ÒÏ×ÁÎÁ × ÓÔÁÔØÅ [6℄.�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



ïãåîëé äìñ ïðòåäåìé�åìåê 175SN-ÍÁÔÒÉ�ÅÊ ÔÏÇÄÁ É ÔÏÌØËÏ ÔÏÇÄÁ, ËÏÇÄÁ ÓÕÝÅÓÔ×ÕÅÔ ÄÉÁÇÏÎÁÌØ-ÎÁÑ ÍÁÔÒÉ�Á WSn () = diag (w1; : : : ; wn) Ó ÜÌÅÍÅÎÔÁÍÉwi = { ; i ∈ S;1; i ∈ �S;  > 0; (3:1)ÔÁËÁÑ, ÞÔÏ AWSn () Ñ×ÌÑÅÔÓÑ ÍÁÔÒÉ�ÅÊ îÅËÒÁÓÏ×Á.íÙ ÂÕÄÅÍ ÉÓ�ÏÌØÚÏ×ÁÔØ ÔÏÔ ÆÁËÔ, ÞÔÏ ÅÓÌÉ A ∈ SN, ÔÏ (ÓÍ. [5℄)ÍÁÔÒÉ�Á AWSn () Ñ×ÌÑÅÔÓÑ ÍÁÔÒÉ�ÅÊ îÅËÒÁÓÏ×Á ÄÌÑ ÌÀÂÏÇÏ  ÉÚ ÉÎ-ÔÅÒ×ÁÌÁ maxi∈S h �Si (A)
|aii| − hSi (A) <  < minj∈ �S |ajj | − h �Sj (A)hSj (A) : (3:2)úÁÍÅÔÉÍ, ÞÔÏ ÄÌÑ S-ÎÅËÒÁÓÏ×ÓËÏÊ ÍÁÔÒÉ�Ù A ÉÚ ÕÓÌÏ×ÉÑ (1.6) ×ÙÔÅ-ËÁÅÔ, ÞÔÏ ÉÎÔÅÒ×ÁÌ (3.2) Ñ×ÌÑÅÔÓÑ ÎÅ�ÕÓÔÙÍ.ó�ÅÒ×Á ÍÙ ÏÂÏÂÝÉÍ Ï�ÅÎËÉ ÔÅÏÒÅÍÙ 2.1 ÎÁ ÓÌÕÞÁÊ S-ÎÅËÒÁÓÏ×ÓËÉÈÍÁÔÒÉ�.�ÅÏÒÅÍÁ 3.2. ðÕÓÔØ A ∈ Cn×n Ñ×ÌÑÅÔÓÑ SN-ÍÁÔÒÉ�ÅÊ ÄÌÑ ÎÅËÏÔÏ-ÒÏÇÏ ÎÅ�ÕÓÔÏÇÏ ÓÏÂÓÔ×ÅÎÎÏÇÏ �ÏÄÍÎÏÖÅÓÔ×Á S ÍÎÏÖÅÓÔ×Á ÉÎÄÅËÓÏ×

〈n〉, ÇÄÅ n > 2. �ÏÇÄÁmax ∏i∈S [|aii| − hSi (A) − h �Si (A) ]

∏i∈ �S [|aii| − hSi (A)− h �Si (A)]
6 | detA| 6 (3:3)min ∏i∈S [|aii|+ hSi (A) + h �Si (A) ]

∏i∈ �S [|aii|+ hSi (A) + h �Si (A)] ;ÇÄÅ ÍÁËÓÉÍÕÍ É ÍÉÎÉÍÕÍ ÂÅÒÕÔÓÑ �Ï ×ÓÅÍ  ÉÚ ÉÎÔÅÒ×ÁÌÁ (3.2).úÁÍÅÔÉÍ, ÞÔÏ ÉÚ ÕÓÌÏ×ÉÊ (3.2) ÓÌÅÄÕÅÔ, ÞÔÏ ÄÌÑ ÍÁÔÒÉ�Ù A ∈ SNÎÉÖÎÑÑ Ï�ÅÎËÁ × (3.3) ÎÅÔÒÉ×ÉÁÌØÎÁ, ÔÏÇÄÁ ËÁË ×ÅÒÈÎÑÑ Ï�ÅÎËÁ ÓÔÒÏÇÏÍÅÎØÛÅ, ÞÅÍ 2n∏ni=1 |aii|.äÏËÁÚÁÔÅÌØÓÔ×Ï. ïÂÏÚÎÁÞÉÍB = AWSn (): (3:4)�ÏÇÄÁ, ÏÞÅ×ÉÄÎÏ,detA = detB= detWSn () = detB/ n
∏i=1 wi = detB/|S| : (3:5)



176 ì. à. ëïìï�éìéîá÷ ÒÁÂÏÔÅ [5℄ ÂÙÌÏ �ÏËÁÚÁÎÏ, ÞÔÏ ÄÌÑ ÍÁÔÒÉ�Ù (3.4) ×Ù�ÏÌÎÑÀÔÓÑ ÓÏ-ÏÔÎÏÛÅÎÉÑ hi(B) = hSi (A) + h �Si (A); i = 1; : : : ; n: (3:6)ðÏÜÔÏÍÕ, �ÒÉÍÅÎÑÑ ÔÅÏÒÅÍÕ 2.1 Ë N-ÍÁÔÒÉ�Å B É ÉÓ�ÏÌØÚÕÑ ÓÏÏÔÎÏ-ÛÅÎÉÑ (3.6), ÍÙ �ÒÉÈÏÄÉÍ Ë Ï�ÅÎËÁÍn
∏i=1 [|bii| − hSi (A)− h �Si (A)] 6 | detB| 6

n
∏i=1 [|bii|+ hSi (A) + h �Si (A)] ;ÉÚ ËÏÔÏÒÙÈ, ××ÉÄÕ (3.5), ÓÌÅÄÕÅÔ, ÞÔÏ ÄÌÑ ÍÁÔÒÉ�Ù A ∈ SN Ó�ÒÁ×ÅÄÌÉ-×Ù Ï�ÅÎËÉ (3.3). �ï�ÅÎËÉ ÔÅÏÒÅÍÙ 3.2 ÕÌÕÞÛÁÀÔÓÑ × ÓÌÅÄÕÀÝÅÊ ÔÅÏÒÅÍÅ 3.3, ÏÂÏÂÝÁ-ÀÝÅÊ ÔÅÏÒÅÍÕ 2.2 ÎÁ ÓÌÕÞÁÊ SN-ÍÁÔÒÉ�. íÙ ÉÓ�ÏÌØÚÕÅÍ ÓÌÅÄÕÀÝÉÅÏÂÏÚÎÁÞÅÎÉÑ.äÌÑ i ∈ 〈n〉 ÍÙ �ÏÌÁÇÁÅÍSi = S ∩ {1; : : : ; i}; �Si = {1; : : : ; i} \ Si;e(i) = (e(i)j )nj=1; ÇÄÅ e(i)j = { 1; j 6 i;0; j > i: (3:7)ïÞÅ×ÉÄÎÏ, e(i) = eSi + e �Si ; i = 1; : : : ; n: (3:8)îÁÍ �ÏÎÁÄÏÂÉÔÓÑ ÓÌÅÄÕÀÝÁÑ �ÒÏÓÔÁÑ ÌÅÍÍÁ.ìÅÍÍÁ 3.1. åÓÌÉ A ∈ Cn×n, n > 2, Ñ×ÌÑÅÔÓÑ S-ÎÅËÒÁÓÏ×ÓËÏÊ ÍÁ-ÔÒÉ�ÅÊ, ÔÏ É A(i) ÔÁËÖÅ Ñ×ÌÑÅÔÓÑ S-ÎÅËÒÁÓÏ×ÓËÏÊ ÍÁÔÒÉ�ÅÊ, i =2; : : : ; n.äÏËÁÚÁÔÅÌØÓÔ×Ï. äÅÊÓÔ×ÉÔÅÌØÎÏ, �ÏÓËÏÌØËÕ A { SN-ÍÁÔÒÉ�Á, ÔÏ ÍÁ-ÔÒÉ�Á (3.4) Ñ×ÌÑÅÔÓÑ N-ÍÁÔÒÉ�ÅÊ �Ï ÔÅÏÒÅÍÅ 3.1. óÌÅÄÏ×ÁÔÅÌØÎÏ, �ÏÌÅÍÍÅ 2.1, �ÏÄÍÁÔÒÉ�Á B(i) ÔÁËÖÅ Ñ×ÌÑÅÔÓÑ N-ÍÁÔÒÉ�ÅÊ, Á, �Ï ÔÅÏÒÅ-ÍÅ 3.1, ÓÏÏÔÎÏÛÅÎÉÅ B(i) = A(i)WSii ();×ÙÔÅËÁÀÝÅÅ ÉÚ (3.4), ÏÚÎÁÞÁÅÔ, ÞÔÏ A(i) Ñ×ÌÑÅÔÓÑ SN-ÍÁÔÒÉ�ÅÊ. ��ÅÏÒÅÍÁ 3.3. ðÕÓÔØ A ∈ Cn×n Ñ×ÌÑÅÔÓÑ SN-ÍÁÔÒÉ�ÅÊ ÄÌÑ ÎÅËÏÔÏ-ÒÏÇÏ ÎÅ�ÕÓÔÏÇÏ ÓÏÂÓÔ×ÅÎÎÏÇÏ �ÏÄÍÎÏÖÅÓÔ×Á S ÍÎÏÖÅÓÔ×Á ÉÎÄÅËÓÏ×
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〈n〉, ÇÄÅ n > 2. �ÏÇÄÁ

|a11|max {

∏i∈Si>2 [|aii| − hSii (A(i))− h �Sii (A(i)) ]

×
∏i∈ �Si>2 [|aii| − hSii (A(i))− h �Sii (A(i))]} 6 | detA| (3.9)

6 |a11|min {∏i∈Si>2 [|aii|+ hSii (A(i)) + h �Sii (A(i)) ]

×
∏i∈ �Si>2 [|aii|+ hSii (A(i)) + h �Sii (A(i))]};ÇÄÅ ÍÁËÓÉÍÕÍ É ÍÉÎÉÍÕÍ ÂÅÒÕÔÓÑ �Ï ×ÓÅÍ  ÉÚ ÉÎÔÅÒ×ÁÌÁ (3.2).äÏËÁÚÁÔÅÌØÓÔ×Ï. äÌÑ ÍÁÔÒÉ�Ù B, Ï�ÒÅÄÅÌÅÎÎÏÊ × (3.4), ÍÙ ÉÍÅÅÍB(i) = A(i)WSii ();Á ÔÏÇÄÁ, �Ï ÁÎÁÌÏÇÕ ÓÏÏÔÎÏÛÅÎÉÑ (3.6) ÄÌÑ �ÏÄÍÁÔÒÉ�Ù B(i), ÍÙ �ÏÌÕ-ÞÁÅÍ hi(B(i)) = hSii (A(i)) + h �Sii (A(i)); i = 2; : : : ; n: (3:10)äÌÑ ÎÅËÒÁÓÏ×ÓËÏÊ ÍÁÔÒÉ�Ù B = (bij), ÉÓ�ÏÌØÚÕÑ ÔÅÏÒÅÍÕ 2.2 É (3.10),ÍÙ ×Ù×ÏÄÉÍ

| detB| 6 |b11|∏i>2 [|bii + hi(B(i))] = ( n
∏i=1wi) |a11|∏i>2 [|aii|+ hi(B(i))wi ]= ( n

∏i=1wi) |a11|∏i>2[|aii|+ hSii (A(i)) + h �Sii (A(i))wi ] (3.11)= ( n
∏i=1wi) |a11|∏i∈Si>2 [|aii|+ hSii (A(i)) + h �Sii (A(i)) ]

×
∏i∈ �Si>2 [|aii|+ hSii (A(i)) + h �Sii (A(i))] :
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| detB| > |b11|∏i>2 [|bii − hi(B(i))] = ( n

∏i=1wi) |a11|∏i>2 [|aii| − hi(B(i))wi ]= ( n
∏i=1wi) |a11|∏i∈Si>2 [|aii| − hSii (A(i))− h �Sii (A(i)) ] (3.12)

×
∏i∈ �Si>2 [|aii| − hSii (A(i))− h �Sii (A(i))] :äÏËÁÚÁÔÅÌØÓÔ×Ï ÔÅÏÒÅÍÙ ÚÁ×ÅÒÛÁÅÔÓÑ ÉÓ�ÏÌØÚÏ×ÁÎÉÅÍ ÓÏÏÔÎÏÛÅÎÉÊ(3.5), (3.11) É (3.12) É �ÅÒÅÈÏÄÏÍ Ë ÍÁËÓÉÍÕÍÕ É ÍÉÎÉÍÕÍÕ �Ï . �úÁÍÅÔÉÍ ÔÅ�ÅÒØ, ÞÔÏ × ÄÏËÁÚÁÔÅÌØÓÔ×Å ÔÅÏÒÅÍÙ 3.3 ×ÙÒÁÖÅÎÉÑ(3.10) ÍÏÖÎÏ ÚÁÍÅÎÉÔØ ÎÁ ×ÙÒÁÖÅÎÉÑhi(B(i)) = ihSii (A(i)) + h �Sii (A(i)); i = 2; : : : ; n; (3:13)ÇÄÅ �ÁÒÁÍÅÔÒÙ i ÓÏÏÔ×ÅÔÓÔ×ÕÀÔ �ÏÄÍÁÔÒÉ�ÁÍ A(i), i = 2; : : : ; n, ÉÂÅÒÕÔÓÑ ÉÚ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÈ ÉÎÔÅÒ×ÁÌÏ×maxk∈Si h �Sik (A(i))

|akk| − hSik (A(i)) < i < minj∈ �Si |ajj | − h �Sij (A(i))hSij (A(i)) ; i = 2; : : : ; n;(3:14)ËÁÖÄÙÊ ÉÚ ËÏÔÏÒÙÈ, ËÁË ÌÅÇËÏ �ÏÎÑÔØ, ÓÏÄÅÒÖÉÔ ÉÎÔÅÒ×ÁÌ (3.2) ÄÌÑ .�ÁËÉÍ ÏÂÒÁÚÏÍ, ÍÙ �ÒÉÈÏÄÉÍ Ë ÓÌÅÄÕÀÝÅÍÕ ÏÂÏÂÝÅÎÉÀ ÔÅÏÒÅ-ÍÙ 3.3.�ÅÏÒÅÍÁ 3.4. ðÕÓÔØ A ∈ Cn×n Ñ×ÌÑÅÔÓÑ SN-ÍÁÔÒÉ�ÅÊ ÄÌÑ ÎÅËÏÔÏ-ÒÏÇÏ ÎÅ�ÕÓÔÏÇÏ ÓÏÂÓÔ×ÅÎÎÏÇÏ �ÏÄÍÎÏÖÅÓÔ×Á S ÍÎÏÖÅÓÔ×Á ÉÎÄÅËÓÏ×
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|a11| max2;:::;n{∏i∈Si>2 [|aii| − hSii (A(i))− h �Sii (A(i))i ]

×
∏i∈ �Si>2 [|aii| − ihSii (A(i))− h �Sii (A(i))]} 6 | detA| (3.15)

6 |a11| min2;:::;n{∏i∈Si>2 [|aii|+ hSii (A(i)) + h �Sii (A(i))i ]

×
∏i∈ �Si>2 [|aii|+ ihSii (A(i)) + h �Sii (A(i))]};ÇÄÅ ÍÁËÓÉÍÕÍ É ÍÉÎÉÍÕÍ ÂÅÒÕÔÓÑ �Ï ×ÓÅÍ i ÉÚ ÉÎÔÅÒ×ÁÌÏ× (3.14).úÁÍÅÞÁÎÉÅ 3.1. úÁÍÅÔÉÍ, ÞÔÏ ÄÌÑ ×ÅÝÅÓÔ×ÅÎÎÏÊ S-ÎÅËÒÁÓÏ×ÓËÏÊ ÍÁ-ÔÒÉ�Ù A Ó �ÏÌÏÖÉÔÅÌØÎÙÍÉ ÄÉÁÇÏÎÁÌØÎÙÍÉ ÜÌÅÍÅÎÔÁÍÉ ÍÙ ÉÍÅÅÍdetA > 0. äÅÊÓÔ×ÉÔÅÌØÎÏ, �Ï ÔÅÏÒÅÍÅ 3.1, ÄÌÑ ÎÅËÏÔÏÒÏÇÏ  > 0 ÍÁ-ÔÒÉ�Á B = AWSn () Ñ×ÌÑÅÔÓÑ ÍÁÔÒÉ�ÅÊ îÅËÒÁÓÏ×Á É ÉÍÅÅÔ �ÏÌÏÖÉ-ÔÅÌØÎÙÅ ÄÉÁÇÏÎÁÌØÎÙÅ ÜÌÅÍÅÎÔÙ. îÏ, ËÁË ÕÖÅ ÏÔÍÅÞÁÌÏÓØ × ÄÏËÁÚÁ-ÔÅÌØÓÔ×Å ÓÌÅÄÓÔ×ÉÑ 2.1, × ÜÔÏÍ ÓÌÕÞÁÅ detB > 0, ÔÁË ÞÔÏ É detA > 0.�ÁËÉÍ ÏÂÒÁÚÏÍ, × ÓÌÕÞÁÅ ×ÅÝÅÓÔ×ÅÎÎÏÊ S-ÎÅËÒÁÓÏ×ÓËÏÊ ÍÁÔÒÉ�Ù Ó�ÏÌÏÖÉÔÅÌØÎÙÍÉ ÄÉÁÇÏÎÁÌØÎÙÍÉ ÜÌÅÍÅÎÔÁÍÉ × Ï�ÅÎËÁÈ ÔÅÏÒÅÍ 3.2{3.4

| detA| ÍÏÖÎÏ ÚÁÍÅÎÉÔØ ÎÁ detA.òÁÓÓÍÏÔÒÉÍ ÞÁÓÔÎÙÊ ÓÌÕÞÁÊ S-SDD ÍÁÔÒÉ�, ÏÂÒÁÚÕÀÝÉÈ �ÏÄËÌÁÓÓËÌÁÓÓÁ S-ÎÅËÒÁÓÏ×ÓËÉÈ ÍÁÔÒÉ� (ÓÍ. [5℄). ñÓÎÏ, ÞÔÏ ÄÌÑ S-SDD ÍÁÔÒÉ�ÙA Ó�ÒÁ×ÅÄÌÉ×Ù Ï�ÅÎËÉ ÔÅÏÒÅÍ 3.2{3.4. ó ÄÒÕÇÏÊ ÓÔÏÒÏÎÙ, ÉÚ×ÅÓÔÎÏ(ÓÍ. ÄÏËÁÚÁÔÅÌØÓÔ×Ï ÔÅÏÒÅÍÙ 3.11 × ËÎÉÇÅ [13℄), ÞÔÏ ÄÌÑ ÌÀÂÏÇÏ  ÉÚÉÔÅÒ×ÁÌÁ maxi∈S r �Si (A)
|aii| − rSi (A) <  < minj∈ �S |ajj | − r �Sj (A)rSj (A) (3:16)ÍÁÔÒÉ�Á B = AWSn () ÏÂÌÁÄÁÅÔ ÓÔÒÏÇÉÍ ÄÉÁÇÏÎÁÌØÎÙÍ �ÒÅÏÂÌÁÄÁ-ÎÉÅÍ. âÕÄÕÞÉ SDD ÍÁÔÒÉ�ÅÊ, ÍÁÔÒÉ�Á B = (bij) ÔÁËÖÅ Ñ×ÌÑÅÔÓÑ ÉÍÁÔÒÉ�ÅÊ îÅËÒÁÓÏ×Á, ÔÁË ÞÔÏ (ÓÍ. (2.6)) ÍÙ ÉÍÅÅÍhi(B) 6 ri(B); i = 1; : : : ; n: (3:17)
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