
úÁ�ÉÓËÉ ÎÁÕÞÎÙÈÓÅÍÉÎÁÒÏ× ðïíé�ÏÍ 459, 2017 Ç.÷. ç. ïÓÍÏÌÏ×ÓËÉÊïâÿ³íîáñ äïìñ ïäîïê éú æáú ÷ óïó�ïñîééòá÷îï÷åóéñ ä÷õèæáúï÷ïê õðòõçïê óòåäù
§1. ÷×ÅÄÅÎÉÅ÷ Ë×ÁÄÒÁÔÉÞÎÏÍ �ÒÉÂÌÉÖÅÎÉÉ �ÌÏÔÎÏÓÔÉ ÜÎÅÒÇÉÉ ÄÅÆÏÒÍÁ�ÉÉ ËÁ-ÖÄÏÊ ÉÚ ÆÁÚ \±" Ä×ÕÈÆÁÚÏ×ÏÊ Õ�ÒÕÇÏÊ ÓÒÅÄÙ, ÚÁÎÉÍÁÀÝÅÊ ÏÇÒÁÎÉ-ÞÅÎÎÕÀ ÏÂÌÁÓÔØ 
 ⊂ Rm, m > 1, ÚÁÄÁÀÔÓÑ ÆÕÎË�ÉÑÍÉF±(M) = 〈A±(e(M)− �±); e(M)− �±〉;M ∈ Rm×m; e(M) = M +M∗2 ; �± ∈ Rm×ms ; (1.1)ÇÄÅ Rm×m { �ÒÏÓÔÒÁÎÓÔ×Ï m × m-ÍÁÔÒÉ�, Rm×ms { �ÒÏÓÔÒÁÎÓÔ×Ïm×m-ÓÉÍÍÅÔÒÉÞÎÙÈ ÍÁÔÒÉ�, ×ÅÌÉÞÉÎÁ 〈P;Q〉 = trPQ, P;Q ∈ Rm×msÑ×ÌÑÅÔÓÑ ÓËÁÌÑÒÎÙÍ �ÒÏÉÚ×ÅÄÅÎÉÅÍ × Rm×ms , Á ÌÉÎÅÊÎÙÅ ÏÔÏÂÒÁÖÅ-ÎÉÑ A± : Rm×ms → Rm×ms ÓÉÍÍÅÔÒÉÞÎÙ É �ÏÌÏÖÉÔÅÌØÎÏ Ï�ÒÅÄÅÌÅÎÙÏÔÎÏÓÉÔÅÌØÎÏ ÕËÁÚÁÎÎÏÇÏ ÓËÁÌÑÒÎÏÇÏ �ÒÏÉÚ×ÅÄÅÎÉÑ.óÏÏÔ×ÅÔÓÔ×ÕÀÝÉÊ �ÌÏÔÎÏÓÔÑÍ (1.1) ÆÕÎË�ÉÏÎÁÌ ÜÎÅÒÇÉÉ ÄÅÆÏÒÍÁ-�ÉÉ Ï�ÒÅÄÅÌÑÅÔÓÑ ÒÁ×ÅÎÓÔ×ÏÍI0[u; �; t℄ = ∫
 {�(F+(∇u) + t) + (1− �)F−(∇u)} dx; (1.2)× ËÏÔÏÒÏÍ m-ÍÅÒÎÁÑ ×ÅËÔÏÒ-ÆÕÎË�ÉÑ u(x) ÓÏÏÔ×ÅÔÓÔ×ÕÅÔ �ÏÌÀ ÓÍÅÝÅ-ÎÉÊ, ÍÁÔÒÉ�Á (∇u)ij = uixj , e(∇u) { ÔÅÎÚÏÒ ÄÅÆÏÒÍÁ�ÉÉ, ÍÁÔÒÉ�Ù �±ÉÎÔÅÒ�ÒÅÔÉÒÕÀÔÓÑ ËÁË ÔÅÎÚÏÒÙ ÏÓÔÁÔÏÞÎÏÊ ÄÅÆÏÒÍÁ�ÉÉ, �ÁÒÁÍÅÔÒt ∈ R { ËÁË ÔÅÍ�ÅÒÁÔÕÒÁ. òÁÓ�ÒÅÄÅÌÅÎÉÅ ÆÁÚ × ÏÂÌÁÓÔÉ 
 ÚÁÄÁ£ÔÓÑ ÈÁ-ÒÁËÔÅÒÉÓÔÉÞÅÓËÏÊ ÆÕÎË�ÉÅÊ �(x), x ∈ 
: ÎÁ Å£ ÎÏÓÉÔÅÌÅ ÒÁÓ�ÏÌÁÇÁÅÔÓÑÆÁÚÁ Ó ÉÎÄÅËÓÏÍ \+", Á ÎÁ ÅÇÏ ÄÏ�ÏÌÎÅÎÉÉ { ÆÁÚÁ Ó ÉÎÄÅËÓÏÍ \−". ÷ëÌÀÞÅ×ÙÅ ÓÌÏ×Á: ÁÎÁÌÉÚ ÍÉËÒÏÓÔÒÕËÔÕÒÙ, �ÏÌÕÎÅ�ÒÅÒÙ×ÎÏÓÔØ É ÒÅÌÁËÓÁ�ÉÑ,Ó×ÏÂÏÄÎÙÅ �Ï×ÅÒÈÎÏÓÔÉ.òÁÂÏÔÁ �ÏÄÄÅÒÖÁÎÁ òÏÓÓÉÊÓËÉÍ æÏÎÄÏÍ æÕÎÄÁÍÅÎÔÁÌØÎÙÈ éÓÓÌÅÄÏ×ÁÎÉÊ,ÇÒÁÎÔ 17-01-00678. 66



ïâÿ³íîáñ äïìñ ïäîïê éú æáú 67ËÁÞÅÓÔ×Å ÏÂÌÁÓÔÉ Ï�ÒÅÄÅÌÅÎÉÑ ÆÕÎË�ÉÏÎÁÌÁ (1.2) ×ÏÚØÍ£Í ÍÎÏÖÅÓÔ×Áu ∈ H; � ∈ Z
′;

H = �W 12 (
;Rm); Z
′{ ÓÏ×ÏËÕ�ÎÏÓÔØ ×ÓÅÈ ÉÚÍÅÒÉÍÙÈÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÉÈ ÆÕÎË�ÉÊ: (1.3)ðÏÄ ÓÏÓÔÏÑÎÉÅÍ ÒÁ×ÎÏ×ÅÓÉÑ Ä×ÕÈÆÁÚÏ×ÏÊ ÓÒÅÄÙ �ÒÉ ÆÉËÓÉÒÏ×ÁÎ-ÎÏÍ t �ÏÎÉÍÁÅÔÓÑ ÒÅÛÅÎÉÅ ût, �̂t ÓÌÅÄÕÀÝÅÊ ×ÁÒÉÁ�ÉÏÎÎÏÊ ÚÁÄÁÞÉI0[ût; �̂t; t℄ = infu∈H;�∈Z′

I0[u; �; t℄; ût ∈ H; �̂t ∈ Z
′: (1.4)óÏÓÔÏÑÎÉÅ ÒÁ×ÎÏ×ÅÓÉÑ ût, �̂t ÎÁÚÏ×£Í ÏÄÎÏÆÁÚÏ×ÙÍ, ÅÓÌÉ �̂t ≡ 0 ÉÌÉ�̂t ≡ 1, É Ä×ÕÈÆÁÚÏ×ÙÍ × �ÒÏÔÉ×ÎÏÍ ÓÌÕÞÁÅ. ïÞÅ×ÉÄÎÏ, ÞÔÏ ÄÌÑ ÏÄ-ÎÏÆÁÚÏ×ÏÇÏ ÓÏÓÔÏÑÎÉÑ ÒÁ×ÎÏ×ÅÓÉÑ ût, �̂t ÒÁ×ÎÏ×ÅÓÎÏÅ �ÏÌÅ ÓÍÅÝÅÎÉÊût ≡ 0.ï�ÉÓÁÎÎÙÊ ×ÙÛÅ �ÏÄÈÏÄ �Ï Ï�ÒÅÄÅÌÅÎÉÀ ÒÁ×ÎÏ×ÅÓÎÏÇÏ �ÏÌÑ ÓÍÅ-ÝÅÎÉÊ ût É ÒÁ×ÎÏ×ÅÓÎÏÇÏ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ ÆÁÚ �̂t Ñ×ÌÑÅÔÓÑ ÔÒÁÄÉ�ÉÏÎ-ÎÙÍ [1℄. éÓÓÌÅÄÏ×ÁÎÉÀ ÚÁÄÁÞÉ (1.4) É ÂÌÉÚËÉÈ Ë ÎÅÊ �ÏÓ×ÑÝÅÎÁ ÏÂÛÉÒ-ÎÁÑ ÌÉÔÅÒÁÔÕÒÁ (ÓÍ. ÒÁÂÏÔÙ [2,3℄ É Ó�ÉÓËÉ ÌÉÔÅÒÁÔÕÒÙ × ÎÉÈ). îÁÛÅÊ�ÅÌØÀ Ñ×ÌÑÅÔÓÑ ÉÚÕÞÅÎÉÅ ÒÑÄÁ Ó×ÏÊÓÔ× ÏÂß£ÍÎÏÊ ÄÏÌÉ ÆÁÚÙ Ó ÉÎÄÅËÓÏÍ\+" × ÓÏÓÔÏÑÎÉÉ ÒÁ×ÎÏ×ÅÓÉÑ { ×ÅÌÉÞÉÎÙQ̂(t) = 1

|
|

∫
 �̂t(x) dx (1.5)(ÚÄÅÓØ É ÄÁÌÅÅ ÍÏÄÕÌÅÍ ÍÎÏÖÅÓÔ×Á ÉÚ Rm ÏÂÏÚÎÁÞÁÅÔÓÑ ÅÇÏ m-ÍÅÒÎÁÑÍÅÒÁ ìÅÂÅÇÁ), ×ÙÞÉÓÌÅÎÎÏÊ ÎÁ ×ÓÅÈ ÒÅÛÅÎÉÑÈ ût, �̂t ÚÁÄÁÞÉ (1.4) �ÒÉÆÉËÓÉÒÏ×ÁÎÎÏÍ ÚÎÁÞÅÎÉÉ t. äÌÑ ÌÕÞÛÅÇÏ �ÏÎÉÍÁÎÉÑ �ÒÉÒÏÄÙ ×ÅÌÉÞÉ-ÎÙ (1.5) ÓÄÅÌÁÅÍ �ÁÒÕ �ÒÅÄ×ÁÒÉÔÅÌØÎÙÈ ÚÁÍÅÞÁÎÉÊ.äÌÑ ÚÁÄÁÞÉ (1.4) ÉÚ×ÅÓÔÎÏ ÓÕÝÅÓÔ×Ï×ÁÎÉÅ ÎÅÚÁ×ÉÓÑÝÉÈ ÏÔ ÏÂÌÁÓÔÉ
ÔÅÍ�ÅÒÁÔÕÒ ÆÁÚÏ×ÙÈ �ÅÒÅÈÏÄÏ× t±t− 6 t∗ 6 t+; t∗ = −[〈A�; �〉℄ (1.6)



68 ÷. ç. ïóíïìï÷óëéê([�℄ = �+ − �− { ÓËÁÞÏË �ÒÉÎÉÍÁÀÝÅÊ Ä×Á ÚÎÁÞÅÎÉÑ �± ×ÅÌÉÞÉÎÙ �,× (1.6) ÏÂÁ ÒÁ×ÅÎÓÔ×Á, ÅÓÌÉ É ×Ù�ÏÌÎÑÀÔÓÑ, ÔÏ ÏÄÎÏ×ÒÅÍÅÎÎÏ), ÈÁÒÁË-ÔÅÒÉÚÕÀÝÉÅÓÑ ÔÅÍ, ÞÔÏ [4℄�ÒÉ t < t− ÒÅÁÌÉÚÕÅÔÓÑÔÏÌØËÏ ÏÄÎÏÆÁÚÏ×ÏÅ ÓÏÓÔÏÑÎÉÅ ÒÁ×ÎÏ×ÅÓÉÑ Ó �̂t ≡ 1;�ÒÉ t > t+ ÒÅÁÌÉÚÕÅÔÓÑÔÏÌØËÏ ÏÄÎÏÆÁÚÏ×ÏÅ ÓÏÓÔÏÑÎÉÅ ÒÁ×ÎÏ×ÅÓÉÑ Ó �̂t ≡ 0;�ÒÉ t = t± ÉÍÅÀÔÓÑ ÏÄÎÏÆÁÚÏ×ÙÅÓÏÓÔÏÑÎÉÑ ÒÁ×ÎÏ×ÅÓÉÑ Ó �̂t ≡ 0 É �̂t ≡ 1, ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ;�ÒÉ t ∈ (t−; t+) ÎÅÔ ÏÄÎÏÆÁÚÏ×ÙÈ ÓÏÓÔÏÑÎÉÊ ÒÁ×ÎÏ×ÅÓÉÑ: (1.7)
ðÒÉ t ∈ (t−; t+) × ÚÁ×ÉÓÉÍÏÓÔÉ ÏÔ �ÁÒÁÍÅÔÒÏ× ÚÁÄÁÞÉ ÒÅÛÅÎÉÑ (ÒÁ-ÚÕÍÅÅÔÓÑ { Ä×ÕÈÆÁÚÏ×ÙÅ) ÍÏÇÕÔ ËÁË ÓÕÝÅÓÔ×Ï×ÁÔØ, ÔÁË É ÏÔÓÕÔÓÔ×Ï-×ÁÔØ [5,6℄. éÚ ÓËÁÚÁÎÎÏÇÏ ÓÌÅÄÕÅÔ, ÞÔÏ ÄÌÑ ×ÅÌÉÞÉÎÙ (1.5) Ó�ÒÁ×ÅÄÌÉ×ÙÒÁ×ÅÎÓÔ×ÁQ̂(t) = 1 �ÒÉ t < t−; Q̂(t) = 0 �ÒÉ t > t+: (1.8)éÍÅÅÔÓÑ ËÒÉÔÅÒÉÊ ÓÏ×�ÁÄÅÎÉÑ ÔÅÍ�ÅÒÁÔÕÒ t± [7℄t± = t∗ × ÔÏÍ É ÔÏÌØËÏ ÔÏÍ ÓÌÕÞÁÅ, ÅÓÌÉ [A�℄ = 0: (1.9)÷ ÓÌÕÞÁÅ [A�℄ = 0 ÆÕÎË�ÉÏÎÁÌ (1.2) �ÒÉÍÅÔ ×ÉÄI0[u; �; t℄ = |
|〈A−�−; �−〉+ ∫
 {�〈A+e(∇u); e(∇u)〉+ (1− �)〈A−e(∇u); e(∇u)〉+ (t− t∗)�} dx (1.10)ðÏÜÔÏÍÕ �ÒÉ t+ = t− ÍÎÏÖÅÓÔ×Ï ×ÓÅÈ ÒÅÛÅÎÉÊ ÚÁÄÁÞÉ (1.4) ÉÓÞÅÒ�Ù-×ÁÅÔÓÑ ÓÏÏÔÎÏÛÅÎÉÑÍÉût ≡ 0 ÄÌÑ ×ÓÅÈ t ∈ R;�̂t ≡ 1 �ÒÉ t < t∗;�̂t ≡ 0 �ÒÉ t > t∗;�̂t∗{ �ÒÏÉÚ×ÏÌØÎÙÊ ÜÌÅÍÅÎÔ ÉÚ Z

′: (1.11)



ïâÿ³íîáñ äïìñ ïäîïê éú æáú 69óÌÅÄÏ×ÁÔÅÌØÎÏ, × ÓÌÕÞÁÅ t+ = t−Q̂(t) ≡ 1 �ÒÉ t < t∗;Q̂(t) ≡ 0 �ÒÉ t > t∗;Q̂(t∗){ �ÒÏÉÚ×ÏÌØÎÏÅ ÞÉÓÌÏ ÉÚ ÉÎÔÅÒ×ÁÌÁ [0; 1℄: (1.12)éÚ (1.7), (1.8), (1.12) ÓÌÅÄÕÅÔ, ÞÔÏ ÆÕÎË�ÉÑ (1.5) ÎÅ ÏÂÑÚÁÎÁ ÂÙÔØ Ï�ÒÅ-ÄÅÌ£ÎÎÏÊ �ÒÉ ×ÓÅÈ ÚÎÁÞÅÎÉÑÈ t, Á �ÒÉ ÎÅËÏÔÏÒÙÈ ÕÓÌÏ×ÉÑÈ ÍÏÖÅÔ ÏËÁ-ÚÁÔØÓÑ ÍÎÏÇÏÚÎÁÞÎÏÊ.
§2. æÏÒÍÕÌÉÒÏ×ËÁ ÒÅÚÕÌØÔÁÔÏ×.äÁÄÉÍ ÆÏÒÍÕÌÉÒÏ×ËÉ ÄÏËÁÚÙ×ÁÅÍÙÈ ÎÉÖÅ ÒÅÚÕÌØÔÁÔÏ× É �ÒÉ×ÅÄ£ÍËÏÍÍÅÎÔÁÒÉÉ Ë ÎÉÍ.(1) îÅÚÁ×ÉÓÉÍÏÓÔØ ×ÅÌÉÞÉÎÙ (1:5) ÏÔ ÏÂÌÁÓÔÉ 
. ðÏÓËÏÌØËÕ ÔÅÍ�Å-ÒÁÔÕÒÙ ÆÁÚÏ×ÙÈ �ÅÒÅÈÏÄÏ× (1.6) ÎÅ ÚÁ×ÉÓÑÔ ÏÔ ÏÂÌÁÓÔÉ 
, ÆÕÎË�ÉÑ(1.5) �ÒÉÎÉÍÁÅÔ ÚÎÁÞÅÎÉÑ (1.8) �ÒÉ t =∈ (t−; t+) × ÌÀÂÏÊ ÏÂÌÁÓÔÉ. ï�É-ÓÁÎÉÅ (1.12) ÔÁËÖÅ ÎÅ ÚÁ×ÉÓÉÔ ÏÔ ÏÂÌÁÓÔÉ 
. ðÏÜÔÏÍÕ, ÉÚÍÅÎÅÎÉÑ ÏÂÌÁ-ÓÔÉ ÅÓÌÉ É ÏÔÒÁÖÁÅÔÓÑ ÎÁ ÆÕÎË�ÉÉ (1.5), ÔÏ ÌÉÛØ ÎÁ ÉÎÔÅÒ×ÁÌÅ (t−; t+).îÁ�ÏÍÎÉÍ, ÞÔÏ ÏÂÌÁÓÔØ 
 × (1.2) ×ÓÅÇÄÁ ÓÞÉÔÁÅÔÓÑ ÏÇÒÁÎÉÞÅÎÎÏÊ.�ÅÏÒÅÍÁ 1. (a) åÓÌÉ �ÒÉ t = t0 Õ ÚÁÄÁÞÉ (1:4) × ÎÅËÏÔÏÒÏÊ ÏÂÌÁÓÔÉ
 = ! Ó |�!| = 0, ÓÕÝÅÓÔ×ÕÅÔ ÒÅÛÅÎÉÅ, ÄÌÑ ËÏÔÏÒÏÇÏ × ÎÅÊ Q̂(t0) =Q0, ÔÏ �ÒÉ t = t0 ÚÁÄÁÞÁ (1:4) ÒÁÚÒÅÛÉÍÁ × �ÒÏÉÚ×ÏÌØÎÏÊ ÏÂÌÁÓÔÉ 
É Õ ÎÅ£ ÅÓÔØ ÒÅÛÅÎÉÅ, ÄÌÑ ËÏÔÏÒÏÇÏ × ÜÔÏÊ ÏÂÌÁÓÔÉ Q̂(t0) = Q0.(b) åÓÌÉ �ÒÉ t = t0 Õ ÚÁÄÁÞÉ (1:4) × ÎÅËÏÔÏÒÏÊ ÏÂÌÁÓÔÉ 
 Ó |�
| = 0ÓÕÝÅÓÔ×ÕÀÔ ÒÅÛÅÎÉÑ û(i)t0 , �̂(i)t0 , i = 1; 2 Ó Q̂(t0) = Qi, Q1 < Q2, ÔÏÕ ÎÅ£ × ÜÔÏÊ ÏÂÌÁÓÔÉ ÓÕÝÅÓÔ×ÕÅÔ ÒÅÛÅÎÉÅ ût0 , �̂t0 Ó ÌÀÂÙÍ Q̂(t0) ∈(Q1; Q2).õÔ×ÅÒÖÄÅÎÉÅ (a) ÔÅÏÒÅÍÙ �ÒÉ×ÏÄÉÔ Ë ÎÅÚÁ×ÉÓÉÍÏÓÔÉ ÆÕÎË�ÉÉ (1.5)ÏÔ ÏÂÌÁÓÔÉ 
. õÔ×ÅÒÖÄÅÎÉÅ (b) ÇÏ×ÏÒÉÔ Ï ÓÔÒÕËÔÕÒÅ ×ÏÚÍÏÖÎÏÊ ÎÅ-ÏÄÎÏÚÎÁÞÎÏÓÔÉ ÜÔÏÊ ÆÕÎË�ÉÉ, �ÏÄÔ×ÅÒÖÄÁÀÝÅÊÓÑ Ï�ÉÓÁÎÉÅÍ (1.12) ×ÓÌÕÞÁÅ t− = t+. äÌÑ �ÌÏÔÎÏÓÔÅÊm = 1; F±(M) = a±(M − 
±)2; a±; 
± ∈ R; a± > 0; (2.1)m > 2; F±(M) = a tr(e(M)− 
±i)2 + b± tr2(e(M)− 
±i);a; b±; 
± ∈ R; a > 0; b± > 0;i { ÅÄÉÎÉÞÎÁÑ ÍÁÔÒÉ�Á × �ÒÏÓÔÒÁÎÓÔ×Å Rm; (2.2)



70 ÷. ç. ïóíïìï÷óëéê× [3℄ ÆÕÎË�ÉÑ (1.5) ÎÁÊÄÅÎÁ × Ñ×ÎÏÍ ×ÉÄÅ. ïËÁÚÙ×ÁÅÔÓÑ, ÞÔÏ �ÒÉ t− < t+ÏÎÁ ÏÄÎÏÚÎÁÞÎÁ. óÉÔÕÁ�ÉÑ ÍÅÎÑÅÔÓÑ, ÅÓÌÉ × ÆÕÎË�ÉÏÎÁÌÅ ÜÎÅÒÇÉÉÕÞÅÓÔØ �ÒÏ�ÏÒ�ÉÏÎÁÌØÎÕÀ Å£ �ÌÏÝÁÄÉ �Ï×ÅÒÈÎÏÓÔÎÕÀ ÜÎÅÒÇÉÀ ÇÒÁ-ÎÉ�Ù ÒÁÚÄÅÌÁ ÆÁÚ, ÚÁÍÅÎÉ× ÆÕÎË�ÉÏÎÁÌ (1.2) ÎÁI [u; �; t; �℄ = I0[u; �; t℄ + �S[�℄; (2.3)ÇÄÅ S[�℄ { �ÌÏÝÁÄØ ÇÒÁÎÉ�Ù ÒÁÚÄÅÌÁ ÆÁÚ ÄÌÑ � ∈ Z = Z
′ ∩ BV (
).äÌÑ ÚÁÄÁÞÉ (1.4) Ó ÆÕÎË�ÉÏÎÁÌÏÍ (2.3) ÔÁËÖÅ ××ÏÄÑÔÓÑ ÔÅÍ�ÅÒÁÔÕÒÙÆÁÚÏ×ÙÈ �ÅÒÅÈÏÄÏ× t± = t±(�). �ÏÞËÉ t = t±(�) Ñ×ÌÑÀÔÓÑ ÔÏÞËÁÍÉÍÎÏÇÏÚÎÁÞÎÏÓÔÉ ÄÌÑ ÆÕÎË�ÉÉ Q̂(t; �), ÎÏ (×Ï ×ÓÑËÏÍ ÓÌÕÞÁÅ ÄÌÑ �ÌÏÔ-ÎÏÓÔÅÊ (2.1)) ÍÎÏÖÅÓÔ×Ï ÚÎÁÞÅÎÉÊ Q̂(t±(�); �) ÄÌÑ ËÁÖÄÏÇÏ ÉÚ ÚÎÁËÏ×ÓÏÓÔÏÉÔ ÔÏÌØËÏ ÉÚ Ä×ÕÈ ÔÏÞÅË, É ÎÅ ÚÁ�ÏÌÎÑÅÔ ÉÎÔÅÒ×ÁÌ ÍÅÖÄÕ ÎÉÍÉ.úÁ �ÏÄÒÏÂÎÏÓÔÑÍÉ ÏÔÓÙÌÁÅÍ Ë ÒÁÂÏÔÅ [3℄.(2) ó×ÑÚØ ÍÅÖÄÕ ÒÁ×ÎÏ×ÅÓÎÙÍ �ÏÌÅÍ ÓÍÅÝÅÎÉÑ ût É ÒÁ×ÎÏ×ÅÓÎÙÍ ÒÁÓ-�ÒÅÄÅÌÅÎÉÅÍ ÆÁÚ �̂t. ÷ ÓÌÅÄÕÀÝÅÊ ÔÅÏÒÅÍÅ ÏÂÓÕÖÄÁÅÔÓÑ ×Ï�ÒÏÓ ÏÂ ÏÄ-ÎÏÚÎÁÞÎÏÊ Ï�ÒÅÄÅÌÑÅÍÏÓÔÉ ÏÄÎÏÊ ËÏÍ�ÏÎÅÎÔÙ ÉÚ �ÁÒÙ {ût; �̂t} ÞÅÒÅÚÄÒÕÇÕÀ.�ÅÏÒÅÍÁ 2. (a) äÌÑ ÌÀÂÏÇÏ ÚÎÁÞÅÎÉÑ t ÆÕÎË�ÉÑ ût ÏÄÎÏÚÎÁÞÎÏ Ï�ÒÅ-ÄÅÌÑÅÔÓÑ ÆÕÎË�ÉÅÊ �̂t.(b) åÓÌÉ t− = t+, ÎÏ t 6= t∗ ÉÌÉ t− < t+ É ×Ù�ÏÌÎÑÅÔÓÑ ÏÄÎÏ ÉÚ ÕÓÌÏ×ÉÊ[A�℄ 6∈ Im[A℄; (2.4)[A�℄ ∈ Im[A℄ É ÌÉÂÏ [A℄ > 0, ÌÉÂÏ [A℄ 6 0; (2.5)ÔÏ ÆÕÎË�ÉÑ �̂t ÏÄÎÏÚÎÁÞÎÏ Ï�ÒÅÄÅÌÑÅÔÓÑ ÆÕÎË�ÉÅÊ ût.ðÏÓËÏÌØËÕ ÆÕÎË�ÉÑ ût Ñ×ÌÑÅÔÓÑ ÍÉÎÉÍÉÚÁÔÏÒÏÍ ÆÕÎË�ÉÏÎÁÌÁJ [u; t℄ = I0[u; �̂t; t℄, u ∈ H, �ÅÒ×ÏÅ ÕÔ×ÅÒÖÄÅÎÉÅ ÔÅÏÒÅÍÙ ×ÙÔÅËÁÅÔÉÚ ÓÔÒÏÇÏÊ ×Ù�ÕËÌÏÓÔÉ ÜÔÏÇÏ ÆÕÎË�ÉÏÎÁÌÁ. äÌÑ �ÏÑÓÎÅÎÉÑ ×ÔÏÒÏÇÏ{ �ÅÒÅ�ÉÛÅÍ ÆÕÎË�ÉÏÎÁÌ (1.2) × ×ÉÄÅI0[u; �; t℄ = ∫
 F−(∇u) dx + ∫
 �(F+(∇u)− F−(∇u) + t) dx: (2.6)éÚ (2.6) ÓÌÅÄÕÅÔ, ÞÔÏ�̂t(x) = {1 �ÒÉ R(x; t) < 0;0 �ÒÉ R(x; t) > 0;R(x; t) = F+(∇ût(x)) − F−(∇ût(x)) + t; (2.7)



ïâÿ³íîáñ äïìñ ïäîïê éú æáú 71�̂t(x) { �ÒÏÉÚ×ÏÌØÎÁÑ ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÁÑ ÆÕÎË�ÉÑÎÁ ÍÎÏÖÅÓÔ×Å Eût = {x ∈ 
 : R(x; t) = 0}: (2.8)âÌÁÇÏÄÁÒÑ (1.11) × ÓÌÕÞÁÅ t+ = t− ×Ù�ÏÌÎÑÅÔÓÑ ÒÁ×ÅÎÓÔ×Ï R(x; t) =t − t∗. óÌÅÄÏ×ÁÔÅÌØÎÏ, |Eût | = 0 �ÒÉ t+ = t− É t 6= t∗, Eût = 
 �ÒÉt+ = t− É t = t∗. �ÁËÉÍ ÏÂÒÁÚÏÍ, ÄÌÑ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÔÅÏÒÅÍÙ ÏÓÔÁÌÏÓØÕÓÔÁÎÏ×ÉÔØ, ÞÔÏ�ÒÉ ×Ù�ÏÌÎÅÎÉÉ ÕÓÌÏ×ÉÊ (2:4) ÉÌÉ (2:5) × ÓÌÕÞÁÅ t− < t+ÄÌÑ ÌÀÂÏÇÏ t Ó�ÒÁ×ÅÄÌÉ×Ï ÒÁ×ÅÎÓÔ×Ï |Eût | = 0: (2.9)éÔÁË, �ÒÉ ×Ù�ÏÌÎÅÎÉÉ ÕÓÌÏ×ÉÊ ÔÅÏÒÅÍÙ ÆÕÎË�ÉÑ (1.5) ÎÅ ÍÏÖÅÔ ÉÍÅÔØÄ×ÕÈ ÒÁÚÌÉÞÎÙÈ ÚÎÁÞÅÎÉÊ ÄÌÑ �ÁÒÙ {ût; �̂t} Ó ÆÉËÓÉÒÏ×ÁÎÎÏÊ �ÅÒ×ÏÊËÏÍ�ÏÎÅÎÔÏÊ. ÷ ÓÉÌÕ (1.11), (1.12) �ÒÉ ÎÁÒÕÛÅÎÉÉ ÕÓÌÏ×ÉÑ (b) ÔÅÏÒÅÍÙ(ÔÏ ÅÓÔØ �ÒÉ t− = t+ É t = t∗) ÆÕÎË�ÉÑ ût∗ ≡ 0, ÎÏ ÚÎÁÞÅÎÉÑ ÆÕÎË�ÉÉ(1.5) × ÔÏÞËÅ t = t∗ ÚÁ�ÏÌÎÑÀÔ ÉÎÔÅÒ×ÁÌ [0; 1℄.(3) çÌÁÄËÁÑ ÚÁ×ÉÓÉÍÏÓÔØ ÏÔ ÔÅÍ�ÅÒÁÔÕÒÙ ÒÁ×ÎÏ×ÅÓÎÏÊ ÜÎÅÒÇÉÉ ÉÔÏÞËÉ ÏÄÎÏÚÎÁÞÎÏÓÔÉ ÆÕÎË�ÉÉ (1:5). äÌÑ ÆÉËÓÉÒÏ×ÁÎÎÏÊ ÏÂÌÁÓÔÉ 
�ÏÌÏÖÉÍ i(t) = infu∈H;�∈Z′

I0[u; �; t℄: (2.10)æÕÎË�ÉÀ (2.10) ÎÁÚÏ×£Í ÒÁ×ÎÏ×ÅÓÎÏÊ ÜÎÅÒÇÉÅÊ ÆÕÎË�ÉÏÎÁÌÁ (1.2). åÓ-ÌÉ ÄÌÑ t = t0 ÚÁÄÁÞÁ (1.4) ÒÁÚÒÅÛÉÍÁ, ÔÏ i(t0) = I0[ût0 ; �̂t0 ; t0℄ ÄÌÑÌÀÂÏÇÏ Å£ ÒÅÛÅÎÉÑ ût0 , �̂t0 . âÌÁÇÏÄÁÒÑ (1.7)i(t) = |
|(t+ 〈A+�+; �+〉) �ÒÉ t 6 t−;t(t) = |
|〈A−�−; �−〉 �ÒÉ t > t+: (2.11)÷ ÓÌÕÞÁÅ t+ = t− ÓÏÏÔÎÏÛÅÎÉÅ (2.11) ÕÔÏÞÎÑÅÔÓÑi(t) = |
|(t+ 〈A+�+; �+〉) �ÒÉ t 6 t∗;i(t) = |
|〈A−�−; �−〉 �ÒÉ t > t∗: (2.12)éÚ Ï�ÒÅÄÅÌÅÎÉÑ (1.6) ÞÉÓÌÁ t∗ ×ÙÔÅËÁÅÔ ÎÅ�ÒÅÒÙ×ÎÏÓÔØ ÆÕÎË�ÉÉ (2.12).�ÅÏÒÅÍÁ 3. (a) óÕÝÅÓÔ×ÕÅÔ ÔÁËÏÅ ÍÎÏÖÅÓÔ×Ï �ÏÌÎÏÊ ÍÅÒÙ L ⊂R, × ÔÏÞËÁÈ ËÏÔÏÒÏÇÏ ÆÕÎË�ÉÑ (2:10) ÉÍÅÅÔ ËÏÎÅÞÎÕÀ ËÌÁÓÓÉÞÅÓËÕÀ�ÒÏÉÚ×ÏÄÎÕÀ i′(t), ÜÔÁ �ÒÏÉÚ×ÏÄÎÁÑ ÎÅ�ÒÅÒÙ×ÎÁ ÎÁ L É ÍÏÎÏÔÏÎÎÏÕÂÙ×ÁÅÔ. ÷ ËÁÖÄÏÊ ÔÏÞËÅ t ∈ R \ L Õ ÆÕÎË�ÉÉ (2:10) ÓÕÝÅÓÔ×ÕÀÔËÏÎÅÞÎÙÅ ÏÄÎÏÓÔÏÒÏÎÎÉÅ ËÌÁÓÓÉÞÅÓËÉÅ �ÒÏÉÚ×ÏÄÎÙÅ i′(t−0) > i′(t+0),�ÒÉÞ£Íi′(t− 0) = lim�∈L;�<t;�→t i′(�); i′(t+ 0) = lim�∈L;�>t;�→t i′(�): (2.13)
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|
|Q̂(t0) = i′(t0) �ÒÉ t0 ∈ L;
|
|Q̂(t0) ∈ [i′(t0 + 0); i′(t0 − 0)℄ �ÒÉ t0 ∈ E \ L

(2.14)ÄÌÑ ×ÓÅÈ Å£ ÒÅÛÅÎÉÊ ût0 , �̂t0 .äÌÑ �ÒÏÉÚ×ÏÌØÎÙÈ �ÌÏÔÎÏÓÔÅÊ ÜÎÅÒÇÉÉ × ÓÌÕÞÁÅ t− = t+ ÉÚ (2.12)ÓÌÅÄÕÅÔ, ÞÔÏ
L = R \ {t∗}; i′(t) = |
| �ÒÉ t < t∗;i′(t) = 0 �ÒÉ t > t∗;i′(t∗ − 0) = |
|; i′(t∗ + 0) = 0: (2.15)óÏÏÔÎÏÛÅÎÉÑ (1.12), (2.15) �ÏÄÔ×ÅÒÖÄÁÀÔ ÕÔ×ÅÒÖÄÅÎÉÅ ÔÅÏÒÅÍÙ. äÌÑ�ÌÏÔÎÏÓÔÅÊ (2.1), (2.2) Ó t− < t+ ÆÕÎË�ÉÑ i(t) ×Ù�ÉÓÙ×ÁÅÔÓÑ × Ñ×ÎÏÍ×ÉÄÅ [3℄. äÌÑ ÎÅ£ L = R. üÔÏÔ ÖÅ ÆÁËÔ ÉÍÅÅÔ ÍÅÓÔÏ É ÄÌÑ �ÌÏÔÎÏÓÔÉF±(M) = a tr(e(M)− 
±P (k))2;M ∈ Rm×m; a; 
± ∈ R; a > 0; 1 6 k < m; (2.16)ÇÄÅ P (k) { ÏÒÔÏ�ÒÏÅËÔÏÒ × Rm ÎÁ k-ÍÅÒÎÏÅ �ÏÄ�ÒÏÓÔÒÁÎÓÔ×Ï, ÎÏ �ÒÉt ∈ (t−; t+) ÚÁÄÁÞÁ (1.4) ÄÌÑ ÜÔÉÈ �ÌÏÔÎÏÓÔÅÊ ÎÅ ÉÍÅÅÔ ÒÅÛÅÎÉÊ [7℄.
§3. äÏËÁÚÁÔÅÌØÓÔ×Ï ÔÅÏÒÅÍÙ 1(a). ðÏ ÏÂÌÁÓÔÉ ! �ÏÓÔÒÏÉÍ ÓÅÍÅÊÓÔ×Ï ÏÂÌÁÓÔÅÊ!�;� = {x ∈ Rm : x = �x̃ + �; x̃ ∈ !}; � > 0; � ∈ Rm; (3.1)�ÏÌÕÞÅÎÎÙÈ ÉÚ ! ÒÁÓÔÑÖÅÎÉÅÍ × � ÒÁÚ É �ÏÓÌÅÄÕÀÝÉÍ ÓÄ×ÉÇÏÍ ÎÁ×ÅËÔÏÒ �. ÷×ÅÄ£Í × ÏÂÏÚÎÁÞÅÎÉÅ ÍÎÏÖÅÓÔ×Á H, Z

′ É × ÞÉÓÌÏ ÁÒÇÕÍÅÎÔÏ×ÆÕÎË�ÉÏÎÁÌÁ I0 ÏÂÌÁÓÔØ Ï�ÒÅÄÅÌÅÎÉÑ ÆÕÎË�ÉÊ u, �. ðÏ ÆÕÎË�ÉÑÍ u ∈
H(!), � ∈ Z

′(!) ÚÁÄÁÄÉÍ ÆÕÎË�ÉÉu�;�(x) = �u(x̃); ��;�(x) = �(x̃); x̃ ∈ !; x = �x̃+ � ∈ !�;�: (3.2)ïÞÅ×ÉÄÎÏ, ÞÔÏ u�;� ∈ H(!�;�), ��;� ∈ Z
′(!�;�) É ËÁÖÄÙÅ ÆÕÎË�ÉÉ ÉÚ

H(!�;�), Z
′(!�;�) �ÏÌÕÞÁÀÔÓÑ ÉÚ ÎÅËÏÔÏÒÙÈ ÆÕÎË�ÉÊ ÉÚ H(!), Z

′(!) Ó�ÏÍÏÝØÀ �ÒÏ�ÅÄÕÒÙ (3.2).úÁÍÅÎÁ ËÏÏÒÄÉÎÁÔ ÄÁ£ÔI0[u�;�; ��;�; t; !�;�℄ = �mI0[u; �; t; !℄: (3.3)



ïâÿ³íîáñ äïìñ ïäîïê éú æáú 73�ÁË ËÁË |!�;�| = �m|!|, ÉÚ (3.3) �ÏÌÕÞÁÅÍ1
|!�;�|I0[u�;�; ��;�; t; !�;�℄ = 1

|!|I0[u; �; t; !℄: (3.4)ë×ÁÚÉ×Ù�ÕËÌÁÑ ÏÂÏÌÏÞËÁ F(M; t) ÆÕÎË�ÉÉFmin(M; t) = min{F+(M) + t; F−(M)}ÎÅ ÚÁ×ÉÓÉÔ ÏÔ ÏÂÌÁÓÔÉ ! É Ï�ÒÅÄÅÌÑÅÔÓÑ ÒÁ×ÅÎÓÔ×ÏÍ [8℄
F(M; t)= infu∈H(!);�∈Z′(!) 1

|!|∫! {�(F+(M+∇u) + t)+(1−�)F−(M+∇u)} dx; M ∈ Rm×m: (3.5)�ÏÇÄÁ ût0 ∈ H(!), �̂t0 ∈ Z
′(!) Ñ×ÌÑÅÔÓÑ ÒÅÛÅÎÉÅÍ ÚÁÄÁÞÉ (1.4) ÄÌÑÆÕÎË�ÉÏÎÁÌÁ I0[u; �; t0; !℄ × ÔÏÍ É ÔÏÌØËÏ ÔÏÍ ÓÌÕÞÁÅ, ÅÓÌÉI0[ût0 ; �̂t0 ; t0; !℄ = |!|F(0; t0): (3.6)÷ ÓÉÌÕ (3.4) I0[û�;�t0 ; �̂�;�t0 ; !�;�℄ = |!�;�|F(0; t0): (3.7)ðÏÜÔÏÍÕ �ÁÒÁ û�;�t0 ∈ H(!�;�), �̂�;�t0 ∈ Z

′(!�;�) Ñ×ÌÑÅÔÓÑ ÒÅÛÅÎÉÅÍ ÚÁÄÁ-ÞÉ (1.4) ÄÌÑ ÆÕÎË�ÉÏÎÁÌÁ I0[u; �; t0; !�;�℄. õÞÉÔÙ×ÁÑ (3.1), (3.2), ÉÍÅÅÍ1
|!| ∫! �̂t0(x̃) dx̃ = 1

|!�;�| ∫!�;� �̂�;�t0 (x) dx;
∫!�;� |∇û�;�t0 (x)|2 dx = �m ∫! |∇ût0(x̃)|2 dx̃ = |!�;�|

|!| ∫! |∇ût0(x̃)|2 dx̃: (3.8)éÚ �ÅÒ×ÏÇÏ ÓÏÏÔÎÏÛÅÎÉÑ (3.8), ÓÌÅÄÕÅÔ, ÞÔÏ ×ÅÌÉÞÉÎÁ (1.5) ÄÌÑ ÒÅÛÅÎÉÑût0 ∈ H(!), �̂t0 ∈ Z
′(!) É û�;�t0 ∈ H(!�;�), �̂�;�t0 ∈ Z

′(!�;�) ÏÄÉÎÁËÏ×Á.éÚ Ï�ÒÅÄÅÌÅÎÉÑ (3.1) ÏÂÌÁÓÔÅÊ !�;� ×ÙÔÅËÁÅÔ, ÞÔÏ ÍÎÏÖÅÓÔ×Á �!�;�ÕÄÏ×ÌÅÔ×ÏÒÑÀÔ ×ÓÅÍ ÔÒÅÂÏ×ÁÎÉÑÍ [9, ÇÌ.4, §3℄ ÄÌÑ �ÏÓÔÒÏÅÎÉÑ Ó ÉÈ �Ï-ÍÏÝØÀ �ÏËÒÙÔÉÑ ÷ÉÔÁÌÉ �ÒÏÉÚ×ÏÌØÎÏÊ ÏÂÌÁÓÔÉ 
 ⊂ Rm: ÓÕÝÅÓÔ×ÕÀÔÔÁËÉÅ � = �i, � = �i, i = 1; 2; : : : , ÄÌÑ ËÏÔÏÒÙÈ Ei = �!i, !i = !�i;�i ,ÏÂÌÁÄÁÀÔ Ó×ÏÊÓÔ×ÁÍÉEi ⊂ 
; Ei ∩ Ej = ∅ �ÒÉ i 6= j; |
 \ ∪iEi| = 0: (3.9)
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|
| = �i|Ei| = �i|!i|: (3.10)ðÏÌÏÖÉÍ u(i)(x) = û�i;�it0 (x); �(i)(x) = �̂�i;�it0 (x); x ∈ !i:ïÂÏÚÎÁÞÉÍ ÞÅÒÅÚ �u(1), ��(i) ÒÁÓ�ÒÏÓÔÒÁÎÅÎÉÅ ÎÕÌ£Í ÜÔÉÈ ÆÕÎË�ÉÊ ×ÏÂÌÁÓÔØ 
. ïÞÅ×ÉÄÎÏ, ÞÔÏ �u(i) ∈ H(
), ��(i) ∈ Z

′(
). éÚ (3.8) É (3.10)ÓÌÅÄÕÅÔ ÓÈÏÄÉÍÏÓÔØ ÒÑÄÏ×�u = �i�u(i); �� = �i ��(i)× �ÒÏÓÔÒÁÎÓÔ×Å H(
) É L1(
), ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ. ðÏÜÔÏÍÕ �u ∈ H(
),�� ∈ Z
′(
). ÷ ÓÉÌÕ (3.10)1

|
|

∫
 ��(x) dx = 1
|!| ∫! �̂t0(x̃) dx̃: (3.11)õÞÉÔÙ×ÁÑ (3.7), (3.10), ÉÍÅÅÍI0[�u; ��; t0; 
℄ = �iI0[u(i); �(i); t0; !i℄= (�i|!i|)F(0; t0) = |
|F(0; t0): (3.12)ðÏÜÔÏÍÕ �ÁÒÁ �u, �� Ñ×ÌÑÅÔÓÑ ÒÅÛÅÎÉÅÍ ÚÁÄÁÞÉ (1.4) ÄÌÑ ÆÕÎË�ÉÏÎÁÌÁI0[u; �; t0; 
℄. ÷ ÓÉÌÕ (3.11) ×ÅÌÉÞÉÎÙ (1.5) ÄÌÑ ÜÔÏÇÏ (× ÏÂÌÁÓÔÉ 
) ÉÉÓÈÏÄÎÏÇÏ ût0 , �̂t0 (× ÏÂÌÁÓÔÉ !) ÒÅÛÅÎÉÊ ÓÏ×�ÁÄÁÀÔ.(b). äÌÑ ËÁÖÄÏÇÏ � ∈ R ÒÁÚÄÅÌÉÍ ÇÉ�ÅÒ�ÌÏÓËÏÓÔØÀTe;� = {x ∈ Rm : x · e = �}; e ∈ Rm; |e| = 1ÏÂÌÁÓÔØ 
 ÎÁ Ä×Å ÞÁÓÔÉ
�+ = {x ∈ 
 : x · e > �}; 
�

− = {x ∈ 
 : x · e < �}:ïÞÅ×ÉÄÎÏ, ÞÔÏ 
�
± { ÏÔËÒÙÔÙÅ ÍÎÏÖÅÓÔ×Á, |
�+| ÎÅ�ÒÅÒÙ×ÎÏ ÚÁ×ÉÓÉÔÏÔ �, |
| = |
�+|+ |
�

−|. �ÏÇÄÁ ÄÌÑ ÌÀÂÏÇÏ � ∈ [0; 1℄ ÓÕÝÅÓÔ×ÕÅÔ ÔÁËÏÅ�, ÞÔÏ |
�+| = �|
|, |
�
−| = (1− �)||
|.÷ ÄÁÌØÎÅÊÛÉÈ �ÏÓÔÒÏÅÎÉÑÈ ÉÓ�ÏÌØÚÏ×ÁÎÙ ÍÅÔÏÄÉËÁ ÄÏËÁÚÁÔÅÌØÓÔ×ÁÞÁÓÔÉ (a) É ÏÂÏÚÎÁÞÅÎÉÑ ÉÚ ÆÏÒÍÕÌÉÒÏ×ËÉ ÞÁÓÔÉ (b) ÔÅÏÒÅÍÙ.äÌÑ ËÁÖÄÏÊ ËÏÍ�ÏÎÅÎÔÙ Ó×ÑÚÎÏÓÔÉ !i+ ÍÎÏÖÅÓÔ×Á 
�+ �ÏÓÔÒÏÉÍ ÒÅ-ÛÅÎÉÅ �u+i , ��+i ÚÁÄÁÞÉ (1.4) ÄÌÑ ÆÕÎË�ÉÏÎÁÌÁ I0[u; �; t0; !i+℄ Ó ÒÁ×ÎÏÊ Q1×ÅÌÉÞÉÎÏÊ (1.5). äÌÑ ËÁÖÄÏÊ ËÏÍ�ÏÎÅÎÔÙ Ó×ÑÚÎÏÓÔÉ !i− ÍÎÏÖÅÓÔ×Á 
�

−{ ÒÅÛÅÎÉÅ �u−i , ��−i ÚÁÄÁÞÉ (1.4) ÄÌÑ ÆÕÎË�ÉÏÎÁÌÁ I0[u; �; t0; !i−℄ Ó ÒÁ×ÎÏÊ



ïâÿ³íîáñ äïìñ ïäîïê éú æáú 75Q2 ×ÅÌÉÞÉÎÏÊ (1.5). áÎÁÌÏÇÉÞÎÏ (3.12) �ÒÉÈÏÄÉÍ Ë ×Ù×ÏÄÕ, ÞÔÏ �ÁÒÁû(3)t0 , �̂(3)t0 û(3)t0 (x) = �u+i (x); �̂(3)t0 (x) == ��+i (x) �ÒÉ x ∈ !i+;û(3)t0 (x) = �u−i (x); �̂(3)t0 (x) == ��−i (x) �ÒÉ x ∈ !i−Ñ×ÌÑÅÔÓÑ ÒÅÛÅÎÉÅÍ ÚÁÄÁÞÉ (1.4) ÄÌÑ ÆÕÎË�ÉÏÎÁÌÁ I0[u; �; t0; 
℄, ÄÌÑ ËÏ-ÔÏÒÏÇÏ
|
|Q3 = ∫
 �̂(3)t0 dx = �i ∫!i+ ��+i dx+�i ∫!i

−

��−i dx = Q1�i|!i+|+Q2�i|!i−|= Q1|
�+|+Q2|
�
−| = |
|(�Q1 + (1− �)Q2):

§4. äÏËÁÚÁÔÅÌØÓÔ×Ï ÔÅÏÒÅÍÙ 2ëÁË ÕÖÅ ÂÙÌÏ ÕÓÔÁÎÏ×ÌÅÎÏ, × ÏÂÏÓÎÏ×ÁÎÉÉ ÎÕÖÄÁÅÔÓÑ ÌÉÛØ ÕÔ×ÅÒ-ÖÄÅÎÉÅ (2.9). åÇÏ ÄÏËÁÚÁÔÅÌØÓÔ×Ï ÒÁÚÏÂØ£Í ÎÁ ÒÑÄ ÜÔÁ�Ï×.(1) ðÒÉ �ÏÞÔÉ ×ÓÅÈ x ∈ Eût ×Ù�ÏÌÎÑÅÔÓÑ ÒÁ×ÅÎÓÔ×Ï[A℄e(∇ût(x)) = [A�℄: (4.1)ðÕÓÔØ �ÁÒÁ ût, �̂t ÍÉÎÉÍÉÚÉÒÕÅÔ ÆÕÎË�ÉÏÎÁÌ (1.2), �ÅÒÅ�ÉÓÁÎÎÙÊ ××ÉÄÅI0[u; �; t℄ = ∫
 F−(∇u) dx+ ∫
\Eût �(F+(∇u)− F−(∇u) + t) dx+ ∫Eût �(F+(∇u)− F−(∇u) + t) dx: (4.2)�ÏÇÄÁ �ÁÒÁ ût, �̂′t�̂′t(x) = �̂t(x) �ÒÉ x ∈ 
 \ Eût ; �̂′t(x) =  (x) �ÒÉ x ∈ EûtÓ ÌÀÂÏÊ ÉÚÍÅÒÉÍÏÊ ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÏÊ ÎÁ Eût ÆÕÎË�ÉÅÊ  ÔÁËÖÅÍÉÎÉÍÉÚÉÒÕÅÔ ÜÔÏÔ ÆÕÎË�ÉÏÎÁÌ. ÷ÁÒØÉÒÕÑ �Ï u × ÔÏÞËÅ ût, �̂′t ÆÕÎË-�ÉÏÎÁÌ (4.2), �ÒÉÈÏÄÉÍ Ë ×Ù×ÏÄÕ, ÞÔÏ ÄÌÑ ×ÓÅÈ h ∈ H (ÎÉÖÎÉÊ ÉÎÄÅËÓ Õ
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∫
 F−M (∇ût)∇h dx+ ∫
\Eût �̂t(F+M (∇ût)− F−M (∇ût))∇h dx= −

∫Eût  (F+M (∇ût)− F−M (∇ût))∇h dx: (4.3)÷ÚÑ× × (4.3) ÆÕÎË�ÉÀ  = 0, ÕÂÅÄÉÍÓÑ × ÒÁ×ÅÎÓÔ×Å ÎÕÌÀ ÌÅ×ÏÊ ÞÁÓÔÉÜÔÏÇÏ ÓÏÏÔÎÏÛÅÎÉÑ. ðÏÜÔÏÍÕ ÄÌÑ ×ÓÅÈ  
∫
 �Eût (F+M (∇ût)− F−M (∇ût))∇h dx = 0; (4.4)ÇÄÅ �Eût { ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÁÑ ÆÕÎË�ÉÑ ÍÎÏÖÅÓÔ×Á Eût .æÉËÓÉÒÕÅÍ x0 ∈ 
 É �ÏÌÏÖÉÍh(x) = �(x)Bx; (x) { ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÁÑ ÆÕÎË�ÉÑ ÍÎÏÖÅÓÔ×Á Eût ∩Br(x0);� ∈ C∞0 (
); �(x) ≡ 1 × B�(x0); B ∈ Rm×ms ; r ∈ (0; �):�ÏÇÄÁ ÉÚ (4.4) É �ÒÏÉÚ×ÏÌÁ × ×ÙÂÏÒÅ ÍÁÔÒÉ�Ù B ÉÍÅÅÍ

∫Br(x0) �Eût (F+M (∇ût)− F−M (∇ût)) dx = 0 ÄÌÑ ×ÓÅÈ r ∈ (0; �):ðÏÜÔÏÍÕ �ÏÄÙÎÔÅÇÒÁÌØÎÁÑ ÆÕÎË�ÉÑ ÏÂÒÁÝÁÅÔÓÑ × ÎÏÌØ × ËÁÖÄÏÊ Ó×ÏÅÊÔÏÞËÅ ìÅÂÅÇÁ x0. óÌÅÄÏ×ÁÔÅÌØÎÏ, F+M (∇ût(x))−F−M (∇ût(x)) = 0 �ÏÞÔÉ×ÓÀÄÕ × Eût , ÞÔÏ ÓÏ×�ÁÄÁÅÔ Ó (4.1).(2) äÏËÁÚÁÔÅÌØÓÔ×Ï ÕÔ×ÅÒÖÄÅÎÉÑ (2:9) �ÒÉ ×Ù�ÏÌÎÅÎÉÉ ÕÓÌÏ×ÉÑ (2:4).ðÒÉ ÎÁÌÉÞÉÉ (2.4) ÒÁ×ÅÎÓÔ×Ï (4.1) ÍÏÖÅÔ ×Ù�ÏÌÎÑÔØÓÑ �ÏÞÔÉ ×ÓÀÄÕ ÎÁEût × ÔÏÍ É ÔÏÌØËÏ ÔÏÍ ÓÌÕÞÁÅ, ÅÓÌÉ |Eût | = 0.(3) ï�ÒÅÄÅÌÅÎÉÅ ÚÎÁÞÅÎÉÑ t, �ÒÉ ËÏÔÏÒÏÍ ×ÏÚÍÏÖÎÏ ÒÁ×ÅÎÓÔ×Ï (4:1)× ÓÌÕÞÁÅ [A�℄ ∈ Im[A℄ É |Eût | > 0. éÚ Ë×ÁÄÒÁÔÉÞÎÏÓÔÉ �ÌÏÔÎÏÓÔÅÊÜÎÅÒÇÉÉ F±(M) ÓÌÅÄÕÅÔ, ÞÔÏ
〈A±�±; �±〉=F±(0)=F±(M−M)=F±(M)−F±M (M)M+12F±MM (M;M):�ÏÇÄÁt− t∗ = (F+(M)− F−(M) + t)− [FM (M)℄M + 12[FMM ℄(M;M):



ïâÿ³íîáñ äïìñ ïäîïê éú æáú 77ðÏÌÏÖÉÍ M = ∇ût. õÞÉÔÙ×ÁÑ Ï�ÒÅÄÅÌÅÎÉÅ (2.8) ÍÎÏÖÅÓÔ×Á Eût É ÒÁ-×ÅÎÓÔ×Ï (4.1), �ÏÌÕÞÁÅÍt−t∗= 12[FMM ℄(e(∇ût); e(∇ût))=〈[A℄e(∇ût); e(∇ût)〉=〈[A�℄; e(∇ût)〉 �ÏÞÔÉ ×ÓÀÄÕ ÎÁ Eût : (4.5)÷ ÒÑÄÅ ÓÌÕÞÁÅ× [6℄ ÆÕÎË�ÉÏÎÁÌ ÜÎÅÒÇÉÉ (1.2) ÍÏÖÎÏ Õ�ÒÏÓÔÉÔØ, ÄÏ-ÂÉ×ÛÉÓØ ×Ù�ÏÌÎÅÎÉÑ ÒÁ×ÅÎÓÔ×Á �+ = �−. ðÒÉ ÒÅÁÌÉÚÁ�ÉÉ ÜÔÏÇÏ ÕÔ×ÅÒ-ÖÄÅÎÉÑ ×ÏÓ�ÏÌØÚÕÅÍÓÑ �ÒÅÄÌÏÖÅÎÎÏÊ × [7℄ ÓÈÅÍÏÊ.ðÒÉ ÎÁÛÉÈ �ÒÅÄ�ÏÌÏÖÅÎÉÑÈ ÓÕÝÅÓÔ×ÕÅÔ ÒÅÛÅÎÉÅ � ∈ Rm×ms ÌÉÎÅÊ-ÎÏÇÏ ÕÒÁ×ÎÅÎÉÑ [A℄� = [A�℄: (4.6)îÁÌÉÞÉÅ ÜÔÏÇÏ ÒÅÛÅÎÉÑ �ÏÚ×ÏÌÑÅÔ �ÒÅÄÓÔÁ×ÉÔØ ÆÕÎË�ÉÏÎÁÌ (1.2) ÓÌÅ-ÄÕÀÝÉÍ ÏÂÒÁÚÏÍ (×ÒÅÍÅÎÎÏ × ÞÉÓÌÏ ÅÇÏ ÁÒÇÕÍÅÎÔÏ× ×ÎÅÓ£Í ÔÅÎÚÏÒÙÏÓÔÁÔÏÞÎÏÊ ÄÅÆÏÒÍÁ�ÉÉ)I0[u; �; t; �±℄ = I0[u; �; t′; �℄ + |
|(〈A−�−; �−〈−〉A−�; �〉);t′ = t+ [〈A�; �〉℄ − 〈[A℄�; �〉: (4.7)ïÞÅ×ÉÄÎÏ, ÞÔÏ ÍÎÏÖÅÓÔ×Ï ÍÉÎÉÍÉÚÁÔÏÒÏ× ût, �̂t ÆÕÎË�ÉÏÎÁÌÁI0[u; �; t; �±℄ ÓÏ×�ÁÄÁÅÔ Ó ÍÎÏÖÅÓÔ×ÏÍ ÍÉÎÉÍÉÚÁÔÏÒÏ× ût′ , �̂t′ ÆÕÎË-�ÉÏÎÁÌÁ I0[u; �; t′; �℄ Ét∗ + [〈A�; �〉℄ − 〈[A℄�; �〉 = t′∗ = −〈[A℄�; �〉;t− t∗ = t′ − t′∗; Eût = Eût′ : (4.8)ðÏÌØÚÕÑÓØ (4.1) É (4.6), �ÏÌÕÞÁÅÍ
〈[A�℄; e(∇ût)〉 = 〈[A℄�; �〉 �ÏÞÔÉ ×ÓÀÄÕ ÎÁ Eût : (4.9)éÎÔÅÇÒÉÒÕÑ ÏÂÅ ÞÁÓÔÉ ÒÁ×ÅÎÓÔ× (4.5) É (4.9) �Ï ÍÎÏÖÅÓÔ×Õ Eût , ÕÞÉÔÙ-×ÁÑ �ÏÌÏÖÉÔÅÌØÎÏÓÔØ ÅÇÏ ÍÅÒÙ É ×ÔÏÒÏÅ ÓÏÏÔÎÏÛÅÎÉÅ (4.8), �ÒÉÈÏÄÉÍË ×Ù×ÏÄÕ, ÞÔÏ t′ − t′∗ = 〈[A℄�; �〉. �ÏÇÄÁ × ÓÉÌÕ ×ÔÏÒÏÇÏ ÒÁ×ÅÎÓÔ×Á ÉÚ�ÅÒ×ÏÇÏ ÓÏÏÔÎÏÛÅÎÉÑ (4.8) ÞÉÓÌÏ t′ = 0.�ÁËÉÍ ÏÂÒÁÚÏÍ�ÒÉ [A�℄ ∈ Im[A℄ ÎÅÒÁ×ÅÎÓÔ×Ï |Eût′ | > 0 ÅÓÌÉ É ÒÅÁÌÉÚÕÅÔÓÑ,ÔÏ �ÒÉ t′ = 0: (4.10)



78 ÷. ç. ïóíïìï÷óëéê(4) ÷ÙÞÉÓÌÅÎÉÅ ÍÉÎÉÍÉÚÁÔÏÒÏ× ÆÕÎË�ÉÏÎÁÌÁ I0[u; �; 0; �℄. úÁ�ÉÛÅÍÆÕÎË�ÉÏÎÁÌ I0[u; �; 0; �℄ Ä×ÕÍÑ ÒÁÚÎÙÍÉ Ó�ÏÓÏÂÁÍÉI0[u; �; 0; �℄ = ∫
 {F−(∇u) + �(F+(∇u)− F−(∇u)} dx= ∫
 {F+(∇u)− (1− �)(F+(∇u)− F−(∇u)} dx:�ÏÇÄÁI0[u; �; 0; �℄− |
|〈A−�; �〉 = ∫
 〈A−e(∇u); e(∇u)〉+ ∫
 �{〈[A℄e(∇u); e(∇u)〉 − 2〈[A℄�; e(∇u)〉+ 〈[A℄�; �〉} dx;I0[u; �; 0; �℄− |
|〈A+�; �〉 = ∫
 〈A+e(∇u); e(∇u)〉
−

∫
 (1− �){〈[A℄e(∇u); e(∇u)〉 − 2〈[A℄�; e(∇u)〉+〈[A℄�; �〉} dx:ðÏÜÔÏÍÕI0[u; �; 0; �℄− |
|〈A−�; �〉= ∫
 {〈A−e(∇u); e(∇u)〉+ �|[A℄1=2(e(∇u)− �)|2} dx �ÒÉ [A℄ > 0;I0[u; �; 0; �℄− |
|〈A+�; �〉= ∫
 {〈A+e(∇u); e(∇u)〉+ (1− �)|[−A℄1=2(e(∇u)− �)|2} dx �ÒÉ [A℄ 6 0:óÌÅÄÏ×ÁÔÅÌØÎÏ, ÍÉÎÉÍÉÚÁÔÏÒÙ ÆÕÎË�ÉÏÎÁÌÁ I0[u; �; 0; �℄ { ÆÕÎË�ÉÉ û0,�̂0, ÉÍÅÀÔ ×ÉÄû0 ≡ 0; �̂0 ≡ 0 �ÒÉ [A℄ > 0 É [A℄1=2� 6= 0;û0 ≡ 0; �̂0 ≡ 1 �ÒÉ [A℄ 6 0 É [−A℄1=2� 6= 0: (4.11)(5) äÏËÁÚÁÔÅÌØÓÔ×Ï ÕÔ×ÅÒÖÄÅÎÉÑ (2:9) �ÒÉ ×Ù�ÏÌÎÅÎÉÉ ÕÓÌÏ×ÉÑ (2:5).�ÁË ËÁË t− < t+, ÉÚ (1.9) ÓÌÅÄÕÅÔ, ÞÔÏ ÎÁ ÒÅÛÅÎÉÉ ÚÁÄÁÞÉ (4.6) ÍÁÔÒÉ-�Á [A℄� ÏÔÌÉÞÎÁ ÏÔ ÎÕÌÑ. ÷ ÓÉÌÕ ÓÉÍÍÅÔÒÉÉ É �ÒÅÄ�ÏÌÏÖÅÎÉÊ Ï ÚÎÁËÅ



ïâÿ³íîáñ äïìñ ïäîïê éú æáú 79ÏÔÏÂÒÁÖÅÎÉÊ [A℄ ×ÅÌÉÞÉÎÁ 〈[A℄�; �〉 6= 0, ÞÔÏ �ÒÉ×ÏÄÉÔ Ë Ó�ÒÁ×ÅÄÌÉ-×ÏÓÔÉ ÎÅÒÁ×ÅÎÓÔ× × (4.11). �ÏÇÄÁ Õ ÆÕÎË�ÉÏÎÁÌÁ I0[u; �; 0; �℄ ÉÍÅÅÔÓÑÌÉÛØ ÏÄÉÎ (Ó×ÏÊ ÄÌÑ ËÁÖÄÏÇÏ ÉÚ ÚÎÁËÏ× ÏÔÏÂÒÁÖÅÎÉÑ [A℄) ÍÉÎÉÍÉ-ÚÁÔÏÒ (4.11). óÌÅÄÏ×ÁÔÅÌØÎÏ, Ï�ÒÅÄÅÌ£ÎÎÁÑ × (2.7) ÆÕÎË�ÉÑ R(x; 0) =
〈[A℄�; �〉 6= 0, ÞÔÏ ÄÅÌÁÅÔ ÎÅ×ÏÚÍÏÖÎÏÊ ÒÅÁÌÉÚÁ�ÉÀ (4.10).

§5. äÏËÁÚÁÔÅÌØÓÔ×Ï ÔÅÏÒÅÍÙ 3(a) ðÒÉ ÆÉËÓÉÒÏ×ÁÎÎÙÈ u É � ÆÕÎË�ÉÑ I0[u; �; t℄ ÌÉÎÅÊÎÁ �Ï t ∈ R.óÌÅÄÏ×ÁÔÅÌØÎÏ, ÆÕÎË�ÉÑ (2.10), ËÁË ÉÎÆÉÍÕÍ ÓÅÍÅÊÓÔ×Á ×ÏÇÎÕÔÙÈÆÕÎË�ÉÊ { ×ÏÇÎÕÔÁ. éÚ ×ÏÇÎÕÔÏÓÔÉ É (2.11) ×ÙÔÅËÁÅÔ Å£ ÒÁ×ÎÏÍÅÒÎÁÑÌÉ�ÛÉ�Å×ÏÓÔØ. ðÏÜÔÏÍÕ i(:) ∈W 1
∞;lo
(R) É ÌÏËÁÌØÎÏ ÁÂÓÏÌÀÔÎÏ ÎÅ�ÒÅ-ÒÙ×ÎÁ. õ ÎÅ£ ÓÕÝÅÓÔ×ÕÅÔ ÓÏÂÏÌÅ×ÓËÁÑ �ÒÏÉÚ×ÏÄÎÁÑ Di(t) É �ÒÉ �ÏÞÔÉ×ÓÅÈ t ∈ R { ËÌÁÓÓÉÞÅÓËÁÑ i′(t), �ÒÉÞ£Í i′(t) = Di(t) �ÏÞÔÉ ×ÓÀÄÕ ÎÁ R.äÁÌØÎÅÊÛÉÅ ÒÁÓÓÕÖÄÅÎÉÑ ÔÒÁÄÉ�ÉÏÎÎÙ É ÂÁÚÉÒÕÀÔÓÑ ÌÉÛØ ÎÁ Ó×ÏÊ-ÓÔ×ÁÈ ×ÏÇÎÕÔÙÈ ÆÕÎË�ÉÊ. äÌÑ ÚÁÍËÎÕÔÏÓÔÉ ÉÚÌÏÖÅÎÉÑ ËÒÁÔËÏ ÏÓÔÁÎÏ-×ÉÍÓÑ ÎÁ ÎÉÈ.æÉËÓÉÒÕÅÍ �ÒÅÄÓÔÁ×ÉÔÅÌØ ÆÕÎË�ÉÉ Di(t) Ó ÒÁ×ÎÏÍÅÒÎÏ ÏÇÒÁÎÉÞÅÎ-ÎÙÍ ÍÏÄÕÌÅÍ. ïÂÏÚÎÁÞÉÍ ÞÅÒÅÚ L′ ÍÎÏÖÅÓÔ×Ï ×ÓÅÈ ÔÏÞÅË ìÅÂÅÇÁ ÜÔÏÇÏ�ÒÅÄÓÔÁ×ÉÔÅÌÑ { ÍÎÏÖÅÓÔ×Ï ÔÏÞÅË t ∈ R, ÄÌÑ ËÏÔÏÒÙÈ12h t+h∫t−h |Di(�)−Di(t)| d� → 0 �ÒÉ h→ 0:õÓÒÅÄÎÅÎÉÅ ÓÏÈÒÁÎÑÅÔ Ó×ÏÊÓÔ×Ï ×ÏÇÎÕÔÏÓÔÉ. ðÏÜÔÏÍÕ i�(t) { ÇÌÁÄËÁÑ×ÏÇÎÕÔÁÑ ÆÕÎË�ÉÑ. óÌÅÄÏ×ÁÔÅÌØÎÏ, (i�)′(t2) 6 (i�)′(t1) �ÒÉ t1 < t2. �ÁËËÁË D(i�) = (Di)� É (Di)�(t) → Di(t) �ÒÉ � → 0 É t ∈ L′, �ÒÉÈÏÄÉÍ ËÍÏÎÏÔÏÎÎÏÓÔÉ ÓÏÂÏÌÅ×ÓËÏÊ �ÒÏÉÚ×ÏÄÎÏÊDi(t2) 6 Di(t1); �ÒÉ t1 < t2; t1; t2 ∈ L′: (5.1)÷ ÓÉÌÕ ÁÂÓÏÌÀÔÎÏÊ ÎÅ�ÒÅÒÙ×ÎÏÓÔÉ ÆÕÎË�ÉÉ i(t)i(t+ h)− i(t)h = 1h t+h∫t Di(�) d�:�ÏÇÄÁ �ÒÉ h→ 0 ÄÌÑ ÌÀÂÏÇÏ t ∈ L′

∣∣∣
i(t+ h)− i(t)h −Di(t)∣∣∣ 6 2 12|h| ∫

|t−�|<|h| |Di(�)−Di(t)| dx → 0:



80 ÷. ç. ïóíïìï÷óëéêóÌÅÄÏ×ÁÔÅÌØÎÏ, × ËÁÖÄÏÊ ÔÏÞËÅ t ∈ L′ ÓÕÝÅÓÔ×ÕÅÔ ËÏÎÅÞÎÁÑ ËÌÁÓÓÉÞÅ-ÓËÁÑ �ÒÏÉÚ×ÏÄÎÁÑ É ×Ù�ÏÌÎÑÅÔÓÑ ÒÁ×ÅÎÓÔ×Ï i′(t) = Di(t).ðÕÓÔØ t ∈ R, � ∈ L′. éÚ (5.1) ×ÙÔÅËÁÅÔ ÓÕÝÅÓÔ×Ï×ÁÎÉÅ ËÏÎÅÞÎÙÈ�ÒÅÄÅÌÏ×lim�→t;�<tDi(�) = �−; lim�→t;�>tDi(�) = �+; �− > �+: (5.2)ðÏÓËÏÌØËÕ ÄÌÑ � ∈ R, � 6= ti(t)− i(�)t− � − �− = 1t− � t∫� (Di(�)− �−) d� �ÒÉ � < t;�+ −
i(t)− i(�)t− � = 1� − t �∫t (�+ −Di(�)) d� �ÒÉ � > t; (5.3)ÂÌÁÇÏÄÁÒÑ (5.2) ÓÕÝÅÓÔ×ÕÀÔ �ÒÅÄÅÌÙi′(t− 0) = lim�→t;�<t i(t)− i(�)t− � = �−;i′(t+ 0) = lim�→t;�>t i(t)− i(�)t− � = �+: (5.4)åÓÌÉ �− = �+ = �, ÔÏ × ÔÏÞËÅ t ÓÕÝÅÓÔ×ÕÅÔ ËÏÎÅÞÎÁÑ ËÌÁÓÓÉÞÅÓËÁÑ�ÒÏÉÚ×ÏÄÎÁÑ i′(t) = �. ðÅÒÅÏ�ÒÅÄÅÌÉÍ ÆÕÎË�ÉÀ Di(t) × ÔÁËÉÈ ÔÏÞËÁÈ,�ÏÌÏÖÉ× Di(t) = i′(t). ïÞÅ×ÉÄÎÏ, ÞÔÏ ÍÎÏÖÅÓÔ×Ï L′ ÂÕÄÅÔ ÓÏÄÅÒÖÁÔÌÉÛØ ÔÏÞËÉ ìÅÂÅÇÁ �ÅÒÅÏ�ÒÅÄÅÌ£ÎÎÏÊ ÆÕÎË�ÉÉ. ÷ ÓÉÌÕ ÚÎÁËÏÏ�ÒÅÄÅ-Ì£ÎÎÏÓÔÉ �ÏÞÔÉ ×ÓÀÄÕ ÎÁ ÉÎÔÅÒ×ÁÌÁÈ ÉÎÔÅÇÒÉÒÏ×ÁÎÉÑ �ÏÄÙÎÔÅÇÒÁÌØ-ÎÙÈ ×ÙÒÁÖÅÎÉÊ × (5.3), ÔÏÞËÉ t, ÄÌÑ ËÏÔÏÒÙÈ �± = �, ÂÕÄÕÔ ÔÁËÖÅÔÏÞËÁÍÉ ìÅÂÅÇÁ �ÅÒÅÏ�ÒÅÄÅÌ£ÎÎÏÊ ÆÕÎË�ÉÉ. ïÂÏÚÎÁÞÉÍ ÞÅÒÅÚ L ÏÂß-ÅÄÉÎÅÎÉÅ L′ Ó ÜÔÉÍÉ ÔÏÞËÁÍÉ. éÚ (5.3) ×ÙÔÅËÁÅÔ, ÞÔÏ ÔÏÞËÉ ÍÎÏÖÅÓÔ×ÁR \ L ÎÅ Ñ×ÌÑÀÔÓÑ ÄÌÑ ÎÅ£ ÔÏÞËÁÍÉ ìÅÂÅÇÁ.ðÒÉ �+ = �− ÓÏÏÔÎÏÛÅÎÉÑ (5.2) ÏÚÎÁÞÁÀÔ ÎÅ�ÒÅÒÙ×ÎÏÓÔØ ÎÁ ÍÎÏ-ÖÅÓÔ×Å L ÆÕÎË�ÉÉ i′(t), Á �ÒÉ �+ < �− { Ó�ÒÁ×ÅÄÌÉ×ÏÓÔØ (2.13).�ÁËÉÍ ÏÂÒÁÚÏÍ, ÉÓËÏÍÙÍ × ÔÅÏÒÅÍÅ 3(a) ÍÎÏÖÅÓÔ×ÏÍ L Ñ×ÌÑÅÔ-ÓÑ ÍÎÏÖÅÓÔ×Ï ×ÓÅÈ ÔÏÞÅË ìÅÂÅÇÁ Ó�Å�ÉÁÌØÎÏÇÏ �ÒÅÄÓÔÁ×ÉÔÅÌÑ ÆÕÎË-�ÉÉ Di(t).



ïâÿ³íîáñ äïìñ ïäîïê éú æáú 81(b) äÌÑ �ÒÏÉÚ×ÏÌØÎÏÇÏ t ∈ R É ÌÀÂÏÇÏ ÒÅÛÅÎÉÑ ût0 , �̂t0 ÚÁÄÁÞÉ (1.4)ÄÌÑ ÆÕÎË�ÉÏÎÁÌÁ I [u; �; t0℄ ÉÍÅÅÍi(t) 6 I0[ût0 ; �̂t0 ; t℄ = I0[ût0 ; �̂t0 ; t0℄ + (t− t0)|
|Q̂(t0)= i(t0) + (t− t0)|
|Q̂(t0):óÌÅÄÏ×ÁÔÅÌØÎÏ, t(t)− i(t0)t− t0 6 |
|Q̂(t0) �ÒÉ t > t0;i(t)− i(t0)t− t0 > |
|Q̂(t0)| �ÒÉ t < t0:ðÒÉ t0 ∈ L ÌÅ×ÙÅ ÞÁÓÔÉ �ÏÓÌÅÄÎÉÈ ÎÅÒÁ×ÅÎÓÔ× ÉÍÅÀÔ ÏÄÉÎÁËÏ×ÙÊ �ÒÅ-ÄÅÌ i′(t0). ðÒÉ t0 ∈ R \ L ÜÔÉ �ÒÅÄÅÌÙ ÓÏ×�ÁÄÁÀÔ Ó i′(t0 ± 0), ÓÏÏÔ×ÅÔ-ÓÔ×ÅÎÎÏ. ìÉÔÅÒÁÔÕÒÁ1. í. á. çÒÉÎÆÅÌØÄ, íÅÔÏÄÙ ÍÅÈÁÎÉËÉ Ó�ÌÏÛÎÙÈ ÓÒÅÄ × ÔÅÏÒÉÉ ÆÁÚÏ×ÙÈ �ÒÅ×ÒÁ-ÝÅÎÉÊ, íÏÓË×,Á îÁÕËÁ, 1990.2. G. Allaire, Shape Optimization by the Homogenization Method. | Applied Mathe-mati
al S
ien
es, 146 (2002).3. ÷.ç.ïÓÍÏÌÏ×ÓËÉÊ, íÁÔÅÍÁÔÉÞÅÓËÉÅ ×Ï�ÒÏÓÙ ÔÅÏÒÉÉ ÆÁÚÏ×ÙÈ �ÅÒÅÈÏÄÏ× × ÍÅ-ÈÁÎÉËÅ Ó�ÌÏÛÎÙÈ ÓÒÅÄ. | St. Petersburg Mathemati
al So
iety Preprint 2014-04.http: //www. mathso
. spb.ru /preprint /2014/ index.html 04.4. V. G. Osmolovskii, Independen
e of Temperature of Phase Transitions of the Do-main O

upied by a Two-Phase elasti
 Medium. | J. Math. S
i., 186, No. 2 (2012),302{306.5. V. G. Osmolovskii, Exa
t solutions to the variational problem of the phase transitiontheory in 
ontinuum me
hani
s. { J. Math. S
i., 120, 1167{1190 (2004).6. G. Allaire, V. Lods, Minimizers for double-well problem with aÆne boundary 
on-ditions. | Pro
eedings of the Royal So
iety of Edinburg, 129A, 439{466 (1999).7. V. G. Osmolovskii, Computation of Phase Transition Temperatures for Anisotropi
Model of a Two-Phase Elasti
 Medium.| J. Math. S
i., 216, No. 2, 313{324 (2016).8. B. Da
orogna, Dire
t methods in the 
al
ulus of variations. Berlin, 1989.9. S. Saks, Theory of the Integral, Hafner Publ. Co, New York, 1938.



82 ÷. ç. ïóíïìï÷óëéêOsmolovskii V. G. The volume fra
tion of one of the phases in equilib-rium two-phase elasti
 medium.In this paper, we study the relationship between the volume fra
tion ofone phase of an equilibrium two-phase medium and other 
hara
teristi
sof the equilibrium state. ðÏÓÔÕ�ÉÌÏ 3 ÉÀÌÑ 2017 Ç.ó.-ðÅÔÅÒÂÕÒÇÓËÉÊÇÏÓÕÄÁÒÓÔ×ÅÎÎÙÊ ÕÎÉ×ÅÒÓÉÔÅÔõÎÉ×ÅÒÓÉÔÅÔÓËÁÑ ÎÁÂ. 7-9199034 ó.-ðÅÔÅÒÂÕÒÇE-mail : vi
tor.osmolovskii�gmail.
om


