
úÁ�ÉÓËÉ ÎÁÕÞÎÙÈÓÅÍÉÎÁÒÏ× ðïíé�ÏÍ 453, 2016 Ç.î. á. ìÅÂÅÄÉÎÓËÁÑ, ä. í. ìÅÂÅÄÉÎÓËÉÊ, á. á. óÍÉÒÎÏ×ï ÷ïúíïöîùè úîáþåîéñè òáúíåòîïó�åêðåòåóåþåîéê ðïäðòïó�òáîó�÷ äìñ ðñ�éðòñíùè óìáçáåíùè
§1. ÷×ÅÄÅÎÉÅðÕÓÔØ Õ ÎÁÓ ÅÓÔØ ÎÁÂÏÒ ËÏÎÅÞÎÏÍÅÒÎÙÈ ×ÅËÔÏÒÎÙÈ �ÒÏÓÔÒÁÎÓÔ×A1; : : : ; AN É �ÕÓÔØ ÅÓÔØ �ÏÄ�ÒÏÓÔÒÁÎÓÔ×Ï V ⊂A1⊕· · ·⊕AN , V∩Ai={0}ÄÌÑ ×ÓÅÈ i. äÁÎÎÁÑ ÒÁÂÏÔÁ �ÏÓ×ÑÝÅÎÁ ÚÁÄÁÞÅ ×ÙÑÓÎÅÎÉÑ ÔÏÇÏ, ËÁËÉÅÒÁÚÍÅÒÎÏÓÔÉ ÍÏÇÕÔ ÉÍÅÔØ �ÅÒÅÓÅÞÅÎÉÑ V ∩ Ai ⊕Aj .ðÕÓÔØ ai = dimAi É Bi = {ei1; : : : ; eiai} { ÂÁÚÉÓ Ai, Á �eij { ÏÂÒÁÚÙ eij× ÆÁËÔÏÒ-�ÒÏÓÔÒÁÎÓÔ×Å A1⊕· · ·⊕AN=V . �Å�ÅÒØ ÚÁÄÁÎÉÅ ÒÁÚÍÅÒÎÏÓÔÅÊaij = dimV ∩Ai⊕Aj ÜË×É×ÁÌÅÎÔÎÏ ÚÁÄÁÎÉÀ ÒÁÚÍÅÒÎÏÓÔÅÊ bij ÌÉÎÅÊÎÙÈÏÂÏÌÏÞÅË ÄÌÑ ÍÎÏÖÅÓÔ× {�eim; �ejn}, ÇÄÅ m = 1; : : : ; ai É n = 1; : : : ; aj ;ÔÁËÉÍ ÏÂÒÁÚÏÍ, ÅÓÌÉ ÍÙ ÒÁÓÓÍÏÔÒÉÍ ÍÁÔÒÏÉÄ [1℄ ÎÁ ÍÎÏÖÅÓÔ×Å �B =

{�eij}, ÔÏ r({�ei1; : : : ; �eiai}) = ai É r({�ei1; : : : ; �eiai ; �ej1; : : : ; �ejaj}) = bij =ai + aj − aij .�ÁËÉÍ ÏÂÒÁÚÏÍ, ÚÁÄÁÞÁ ÒÁÓ�ÁÄÁÅÔÓÑ ÎÁ Ä×Å ÞÁÓÔÉ: ×Ï-�ÅÒ×ÙÈ, ÎÕÖÎÏ×ÙÑÓÎÉÔØ, ÄÌÑ ËÁËÉÈ ÚÎÁÞÅÎÉÊ ai É aij ÎÁÊÄÅÔÓÑ ÍÁÔÒÏÉÄ Ó ÕËÁÚÁÎÎÙÍÉ×ÙÛÅ ÚÎÁÞÅÎÉÑÍÉ ÒÁÎÇÏ× É ËÁËÉÅ ÉÚ ÜÔÉÈ ÍÁÔÒÏÉÄÏ× ÂÕÄÕÔ ÒÅÁÌÉÚÕÅ-ÍÙ.úÎÁÞÅÎÉÑ ai É aij ÕÄÏÂÎÏ ÚÁ�ÉÓÙ×ÁÔØ × ×ÉÄÅ ×ÅÒÈÎÅ-ÔÒÅÕÇÏÌØÎÏÊ ÍÁ-ÔÒÉ�Ù; ÔÅ ÍÁÔÒÉ�Ù, �Ï ËÏÔÏÒÙÍ ÍÏÖÎÏ �ÏÓÔÒÏÉÔØ ÍÁÔÒÏÉÄ, ÏÞÅ×ÉÄÎÏ,ÏÂÒÁÚÕÀÔ ×Ù�ÕËÌÙÊ ËÏÎÕÓ, ËÏÔÏÒÙÊ ÍÏÖÎÏ ÚÁÄÁÔØ ËÏÎÅÞÎÙÍ ÞÉÓÌÏÍÌÉÎÅÊÎÙÈ ÎÅÒÁ×ÅÎÓÔ× { Ï�ÒÅÄÅÌÉÔØ ÂÁÚÉÓ çÉÌØÂÅÒÔÁ ÄÌÑ ËÏÎÕÓÁ ËÏÜÆ-ÆÉ�ÉÅÎÔÏ× ÜÔÉÈ ÎÅÒÁ×ÅÎÓÔ× { × ÜÔÏÍ É ÓÏÓÔÏÉÔ ÓÕÝÅÓÔ×Ï ÎÁÛÅÊ ÚÁÄÁÞÉ.
§2. äÏÏ�ÒÅÄÅÌÅÎÉÑ ÞÁÓÔÉÞÎÏÊ ÆÕÎË�ÉÉ ÒÁÎÇÁïÄÎÏ ÉÚ ÜË×É×ÁÌÅÎÔÎÙÈ Ï�ÒÅÄÅÌÅÎÉÊ ÍÁÔÒÏÉÄÁ �ÏÚ×ÏÌÑÅÔ ÚÁÄÁ×ÁÔØÅÇÏ �ÒÉ �ÏÍÏÝÉ ÚÁÄÁÎÉÑ ÒÁÎÇÏ× ×ÓÅÈ �ÏÄÍÎÏÖÅÓÔ× ÂÁÚÏ×ÏÇÏ ÍÎÏÖÅ-ÓÔ×Á [2℄. ÷ ÜÔÏÍ ÒÁÚÄÅÌÅ ÏÂÓÕÖÄÁÅÔÓÑ ×Ï�ÒÏÓ Ï ÔÏÍ, �ÒÉ ËÁËÉÈ ÕÓÌÏ-×ÉÑÈ ÚÁÄÁÎÉÅ ÒÁÎÇÏ× ÔÏÌØËÏ ÄÌÑ ÎÅËÏÔÏÒÙÈ �ÏÄÍÎÏÖÅÓÔ× ÍÏÖÅÔ ÂÙÔØëÌÀÞÅ×ÙÅ ÓÌÏ×Á: �ÒÑÍÁÑ ÓÕÍÍÁ, �ÏÄ�ÒÏÓÔÒÁÎÓÔ×Ï, ÍÁÔÒÏÉÄ.189



190 î. á. ìåâåäéîóëáñ, ä. í. ìåâåäéîóëéê, á. á. óíéòîï÷�ÒÏÄÏÌÖÅÎÏ ÎÁ ×ÓÅ �ÏÄÍÎÏÖÅÓÔ×Á ÂÁÚÏ×ÏÇÏ ÍÎÏÖÅÓÔ×Á ÔÁË, ÞÔÏÂÙ ×ÉÔÏÇÅ �ÏÌÕÞÉÌÓÑ ÍÁÔÒÏÉÄ.ðÕÓÔØ ÅÓÔØ ËÏÎÅÞÎÙÊ ÎÁÂÏÒ ÎÅ�ÅÒÅÓÅËÁÀÝÉÈÓÑ ËÏÎÅÞÎÙÈ ÍÎÏÖÅÓÔ×Ai �ÒÉ i = 0; : : : ; N , N ∈ N. ï�ÒÅÄÅÌÉÍ AS �ÒÉ S ⊂ {1; : : : ; N} ËÁË
⋃i∈SAi É BS ËÁË A0 ∪ AS .�ÅÏÒÅÍÁ 1. ðÕÓÔØ ÚÁÄÁÎÙ ÒÁÎÇÉ ×ÓÅÈ ÍÎÏÖÅÓÔ× ×ÉÄÁ AS É BS, ÔÁËÞÔÏ 1) ÄÌÑ ÎÉÈ ×Ù�ÏÌÎÑÅÔÓÑ ÕÓÌÏ×ÉÅ ÉÚ Ï�ÒÅÄÅÌÅÎÉÑ ÍÁÔÒÏÉÄÁ(r(L)+ r(M) > r(L∪M)+ r(L∩M), ÇÄÅ L É M { ÍÎÏÖÅÓÔ×Á ×ÉÄÁ ASÉÌÉ BS); 2) ÍÎÏÖÅÓÔ×Á Ai �ÒÉ i = 0; : : : ; N ÉÍÅÀÔ �ÏÌÎÙÊ ÒÁÎÇ, Ô.Å.r(Ai) = |Ai| �ÒÉ i = 0; : : : ; N , ÇÄÅ |X | ÏÂÏÚÎÁÞÁÅÔ ÞÉÓÌÏ ÜÌÅÍÅÎÔÏ×ÍÎÏÖÅÓÔ×Á X. �ÏÇÄÁ ÆÕÎË�ÉÀ r ÍÏÖÎÏ ÄÏÏ�ÒÅÄÅÌÉÔØ ÎÁ ×ÓÅÈ �ÏÄ-ÍÎÏÖÅÓÔ×ÁÈ ÍÎÏÖÅÓÔ×Á B{1;:::;N} ÔÁË, ÞÔÏÂÙ �ÏÓÌÅÄÎÅÅ ÍÎÏÖÅÓÔ×ÏÓÔÁÌÏ ÍÁÔÒÏÉÄÏÍ.äÏËÁÚÁÔÅÌØÓÔ×Ï. äÌÑ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÄÏÓÔÁÔÏÞÎÏ �ÏËÁÚÁÔØ, ÞÔÏ ×ÕÓÌÏ×ÉÑÈ ÔÅÏÒÅÍÙ ×ÓÅÇÄÁ ÍÏÖÎÏ \ÏÔÝÅ�ÉÔØ" ÏÄÉÎ ÜÌÅÍÅÎÔ ÏÔ ÏÄÎÏÇÏÉÚ ÍÎÏÖÅÓÔ× Ai, Ô. Å. ×ÙÄÅÌÉÔØ ÅÇÏ × ÏÔÄÅÌØÎÏÅ ÍÎÏÖÅÓÔ×Ï, ÔÁË, ÞÔÏÂÙÕÓÌÏ×ÉÑ ÔÅÏÒÅÍÙ ÏÓÔÁÌÉÓØ ×ÅÒÎÙ. ÷ÙÄÅÌÑÑ ÔÁËÉÍ ÏÂÒÁÚÏÍ ÏÔÄÅÌØÎÙÅÜÌÅÍÅÎÔÙ, ÍÙ, ÎÁËÏÎÅ�, �ÒÉÄÅÍ Ë ÓÉÔÕÁ�ÉÉ, × ËÏÔÏÒÏÊ ×ÓÅ ÍÎÏÖÅÓÔ×ÁÏÄÎÏÜÌÅÍÅÎÔÎÙ, �ÏÔÏÍÕ ÞÔÏ ÎÁ ËÁÖÄÏÍ ÛÁÇÅ ÞÉÓÌÏ ÏÄÎÏÜÌÅÍÅÎÔÎÙÈÍÎÏÖÅÓÔ× ×ÏÚÒÁÓÔÁÅÔ, Á ÏÂÝÅÅ ÞÉÓÌÏ ÜÌÅÍÅÎÔÏ× ÓÏÈÒÁÎÑÅÔÓÑ. îÏ ÜÔÁÓÉÔÕÁ�ÉÑ ÏÞÅ×ÉÄÎÙÍ ÏÂÒÁÚÏÍ ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÚÁËÌÀÞÅÎÉÀ ÔÅÏÒÅÍÙ.éÔÁË, �ÕÓÔØ a ∈ A0. ï�ÒÅÄÅÌÉÍ RS = {a} ∪ AS É TS = BS\{a} �ÒÉS ⊂ {1; : : : ; n}. ï�ÒÅÄÅÌÉÍ ÔÁËÖÅr(RS) = r(AS) + P1(S); P1(S) = {1; r(BS) > r(AS);0; ÉÎÁÞÅ,É r(TS) = r(BS)− P2(S); P2(S) = {1; r(BS) = r(AS) + |A0|;0; ÉÎÁÞÅ.îÁÛÁ �ÅÌØ ÔÅ�ÅÒØ { �ÏËÁÚÁÔØ, ÞÔÏ ÔÁË Ï�ÒÅÄÅÌÅÎÎÙÅ ÒÁÎÇÉ ÍÎÏ-ÖÅÓÔ× ÕÄÏ×ÌÅÔ×ÏÒÑÀÔ ÕÓÌÏ×ÉÀ ÉÚ Ï�ÒÅÄÅÌÅÎÉÑ ÍÁÔÒÏÉÄÁ. äÌÑ ÜÔÏÇÏÒÁÓÓÍÏÔÒÉÍ ×ÓÅ×ÏÚÍÏÖÎÙÅ ÓÏÞÅÔÁÎÉÑ ÉÚ Ä×ÕÈ ×ÉÄÏ× ÍÎÏÖÅÓÔ×.A|A. îÅÒÁ×ÅÎÓÔ×Ï ÉÚ ÍÎÏÖÅÓÔ× ÔÁËÉÈ ÔÉ�Ï× ×ÅÒÎÏ �Ï ÕÓÌÏ×ÉÀ ÔÅ-ÏÒÅÍÙ.A|B. áÎÁÌÏÇÉÞÎÏ.



ï ÷ïúíïöîùè úîáþåîéñè òáúíåòîïó�åê 191A|R. îÁÛÁ �ÅÌØ × ÄÁÎÎÏÍ ÓÌÕÞÁÅ { ÄÏËÁÚÁÔØ ÎÅÒÁ×ÅÎÓÔ×Ïr(AS) + r(RQ) > r(AS ∪RQ) + r(AS ∩RQ)ÄÌÑ ÌÀÂÙÈ �ÏÄÍÎÏÖÅÓÔ× S;Q ⊂ {1; : : : ; n}. úÁÍÅÔÉÍ, ÞÔÏ AS ∪ RQ =RS∪Q É AS ∩RQ = AS∩Q, ÔÁË ÞÔÏ ÎÅÒÁ×ÅÎÓÔ×Ï �ÒÅ×ÒÁÝÁÅÔÓÑ ×r(AS) + r(RQ) > r(RS∪Q) + r(AS∩Q):ðÏÄÓÔÁ×ÌÑÑ Ï�ÒÅÄÅÌÅÎÉÅ ÆÕÎË�ÉÉ r(R·), �ÏÌÕÞÁÅÍr(AS) + r(AQ) + P1(Q) > r(AS∪Q) + P1(S ∪Q) + r(AS∩Q):òÁÓÓÍÏÔÒÉÍ ÔÅ�ÅÒØ ×ÙÒÁÖÅÎÉÑ P1(Q) É P1(S ∪ Q). ëÁÖÄÏÅ ÉÚ ÎÉÈÍÏÖÅÔ �ÒÉÎÉÍÁÔØ ÚÎÁÞÅÎÉÅ 0 ÉÌÉ 1, ÔÁË ÞÔÏ ÉÍÅÅÍ 4 ÓÌÕÞÁÑ.0|0, 1|0, 1|1) �ÒÅÂÕÅÍÏÅ ÎÅÒÁ×ÅÎÓÔ×Ï ×ÙÔÅËÁÅÔ ÉÚ ÎÅÒÁ×ÅÎÓÔ×Ár(AS) + r(AQ) > r(AS∪Q) + r(AS∩Q), ×ÅÒÎÏÇÏ �Ï ÕÓÌÏ×ÉÀ ÔÅÏÒÅÍÙ.0|1) üÔÏÔ ÓÌÕÞÁÊ ÎÁ ÓÁÍÏÍ ÄÅÌÅ ÎÅ×ÏÚÍÏÖÅÎ, �ÏÓËÏÌØËÕ ÅÓÌÉP1(ÂÏÌØÛÅÅ ÍÎÏÖÅÓÔ×Ï) = 1, ÔÏ P1(ÍÅÎØÛÅÅ ÍÎÏÖÅÓÔ×Ï) = 1.A|T . îÁÍ ÎÁÄÏ ÄÏËÁÚÁÔØ ÎÅÒÁ×ÅÎÓÔ×Ïr(AS) + r(TQ) > r(TS∪Q) + r(AS∩Q):ðÏÄÓÔÁ×ÌÑÑ Ï�ÒÅÄÅÌÅÎÉÅ ÆÕÎË�ÉÉ r(T:), �ÏÌÕÞÁÅÍr(AS) + r(BQ)− P2(Q) > r(BS∪Q)− P2(S ∪Q) + r(AS∩Q):òÁÓÓÍÏÔÒÉÍ ÔÅ�ÅÒØ ×ÙÒÁÖÅÎÉÑ P2(Q) É P2(S ∪ Q). ëÁÖÄÏÅ ÉÚ ÎÉÈÍÏÖÅÔ �ÒÉÎÉÍÁÔØ ÚÎÁÞÅÎÉÅ 0 ÉÌÉ 1, ÔÁË ÞÔÏ ÉÍÅÅÍ 4 ÓÌÕÞÁÑ.0|0, 0|1, 1|1) �ÒÅÂÕÅÍÏÅ ÎÅÒÁ×ÅÎÓÔ×Ï ×ÙÔÅËÁÅÔ ÉÚ ÎÅÒÁ×ÅÎÓÔ×Ár(AS) + r(BQ) > r(BS∪Q) + r(AS∩Q), ×ÅÒÎÏÇÏ �Ï ÕÓÌÏ×ÉÀ ÔÅÏÒÅÍÙ.1|0) ÷ ÜÔÏÍ ÓÌÕÞÁÅ ÄÏÓÔÁÔÏÞÎÏ ÄÏËÁÚÁÔØ ÓÔÒÏÇÏÅ ÎÅÒÁ×ÅÎÓÔ×Ïr(AS) + r(BQ) > r(BS∪Q) + r(AS∩Q), �ÏÔÏÍÕ ÞÔÏ ÄÏÂÁ×ËÉ ÉÚ P2( · )\�ÏÒÔÑÔ" ÎÁÛÅ ÎÅÒÁ×ÅÎÓÔ×Ï ÎÁ 1. çÌÑÄÑ ÎÁ Ï�ÒÅÄÅÌÅÎÉÅ ÆÕÎË�ÉÉ P2( · ),ÚÁÍÅÞÁÅÍ, ÞÔÏ × ÜÔÏÍ ÓÌÕÞÁÅr(BQ) = r(AQ) + |A0| É r(BS∪Q) < r(AS∪Q) + |A0|:÷ ÉÔÏÇÅ ÉÍÅÅÍr(AS) + r(BQ) = r(AS) + r(AQ) + |A0|
> r(AS∪Q) + r(AS∩Q) + |A0| > r(BS∪Q) + r(AS∩Q):B|B. áÎÁÌÏÇÉÞÎÏ A|A.B|R. îÁÍ ÎÁÄÏ ÄÏËÁÚÁÔØ ÎÅÒÁ×ÅÎÓÔ×Ïr(BS) + r(RQ) > r(BS∪Q) + r(RS∩Q):



192 î. á. ìåâåäéîóëáñ, ä. í. ìåâåäéîóëéê, á. á. óíéòîï÷ðÏÄÓÔÁ×ÌÑÑ Ï�ÒÅÄÅÌÅÎÉÅ ÆÕÎË�ÉÉ r(R·), �ÏÌÕÞÁÅÍr(BS) + r(AQ) + P1(Q) > r(BS∪Q) + P1(S ∩Q) + r(AS∩Q):òÁÓÓÍÏÔÒÉÍ ÔÅ�ÅÒØ ×ÙÒÁÖÅÎÉÑ P1(Q) É P1(S ∩ Q). ëÁÖÄÏÅ ÉÚ ÎÉÈÍÏÖÅÔ �ÒÉÎÉÍÁÔØ ÚÎÁÞÅÎÉÅ 0 ÉÌÉ 1, ÔÁË ÞÔÏ ÉÍÅÅÍ 4 ÓÌÕÞÁÑ.0|0, 1|0, 1|1) �ÒÅÂÕÅÍÏÅ ÎÅÒÁ×ÅÎÓÔ×Ï ×ÙÔÅËÁÅÔ ÉÚ ÎÅÒÁ×ÅÎÓÔ×Ár(BS) + r(AQ) > r(BS∪Q) + r(AS∩Q), ×ÅÒÎÏÇÏ �Ï ÕÓÌÏ×ÉÀ ÔÅÏÒÅÍÙ.0|1) ÷ ÜÔÏÍ ÓÌÕÞÁÅ ÄÏÓÔÁÔÏÞÎÏ ÄÏËÁÚÁÔØ ÓÔÒÏÇÏÅ ÎÅÒÁ×ÅÎÓÔ×Ïr(BS) + r(AQ) > r(BS∪Q) + r(AS∩Q), �ÏÔÏÍÕ ÞÔÏ ÄÏÂÁ×ËÉ ÉÚ P1( · )\�ÏÒÔÑÔ" ÎÁÛÅ ÎÅÒÁ×ÅÎÓÔ×Ï ÎÁ 1. çÌÑÄÑ ÎÁ Ï�ÒÅÄÅÌÅÎÉÅ ÆÕÎË�ÉÉ P1( · ),ÚÁÍÅÞÁÅÍ, ÞÔÏ × ÜÔÏÍ ÓÌÕÞÁÅ r(BQ) = r(AQ) É r(BS∩Q) > r(AS∩Q). ÷ÉÔÏÇÅ ÉÍÅÅÍr(BS) + r(AQ) = r(BS) + r(BQ) > r(BS∪Q) + r(BS∩Q)> r(BS∪Q) + r(AS∩Q):B|T . îÁÛÁ �ÅÌØ × ÄÁÎÎÏÍ ÓÌÕÞÁÅ { ÄÏËÁÚÁÔØ ÎÅÒÁ×ÅÎÓÔ×Ïr(BS) + r(TQ) > r(BS∪Q) + r(TS∩Q):ðÏÄÓÔÁ×ÌÑÑ Ï�ÒÅÄÅÌÅÎÉÅ ÆÕÎË�ÉÉ r(T·), �ÏÌÕÞÁÅÍr(BS) + r(BQ)− P2(Q) > r(BS∪Q)− P2(S ∩Q) + r(BS∩Q):òÁÓÓÍÏÔÒÉÍ ÔÅ�ÅÒØ ×ÙÒÁÖÅÎÉÑ P2(Q) É P2(S ∩ Q). ëÁÖÄÏÅ ÉÚ ÎÉÈÍÏÖÅÔ �ÒÉÎÉÍÁÔØ ÚÎÁÞÅÎÉÅ 0 ÉÌÉ 1, ÔÁË ÞÔÏ ÉÍÅÅÍ 4 ÓÌÕÞÁÑ.0|0, 0|1, 1|1) �ÒÅÂÕÅÍÏÅ ÎÅÒÁ×ÅÎÓÔ×Ï ×ÙÔÅËÁÅÔ ÉÚ ÎÅÒÁ×ÅÎÓÔ×Ár(BS) + r(BQ) > r(BS∪Q) + r(BS∩Q), ×ÅÒÎÏÇÏ �Ï ÕÓÌÏ×ÉÀ ÔÅÏÒÅÍÙ.1|0) üÔÏÔ ÓÌÕÞÁÊ ÎÁ ÓÁÍÏÍ ÄÅÌÅ ÎÅ×ÏÚÍÏÖÅÎ, �ÏÓËÏÌØËÕ ÅÓÌÉP2(ÂÏÌØÛÅÅ ÍÎÏÖÅÓÔ×Ï) = 1, ÔÏ P2(ÍÅÎØÛÅÅ ÍÎÏÖÅÓÔ×Ï) = 1.R|R. îÁÛÁ �ÅÌØ × ÄÁÎÎÏÍ ÓÌÕÞÁÅ { ÄÏËÁÚÁÔØ ÎÅÒÁ×ÅÎÓÔ×Ïr(RS) + r(RQ) > r(RS∪Q) + r(RS∩Q):ðÏÄÓÔÁ×ÌÑÑ Ï�ÒÅÄÅÌÅÎÉÅ ÆÕÎË�ÉÉ r(R·), �ÏÌÕÞÁÅÍr(AS)+P1(S)+r(AQ)+P1(Q) > r(AS∪Q)+P1(S∪Q)+r(AS∩Q)+P1(S∩Q):òÁÓÓÍÏÔÒÉÍ ÔÅ�ÅÒØ ×ÙÒÁÖÅÎÉÑ P1(S), P1(Q), P1(S ∪ Q) É P1(S ∩ Q).ëÁÖÄÏÅ ÉÚ ÎÉÈ ÍÏÖÅÔ �ÒÉÎÉÍÁÔØ ÚÎÁÞÅÎÉÅ 0 ÉÌÉ 1, ÔÁË ÞÔÏ ÉÍÅÅÍ 16ÓÌÕÞÁÅ×.



ï ÷ïúíïöîùè úîáþåîéñè òáúíåòîïó�åê 1930|0|0|0, 0|1|0|1, 1|0|0|1, 1|1|0|1, 1|1|1|1) �ÒÅÂÕ-ÅÍÏÅ ÎÅÒÁ×ÅÎÓÔ×Ï ×ÙÔÅËÁÅÔ ÉÚ ÎÅÒÁ×ÅÎÓÔ×Ár(AS) + r(AQ) > r(AS∪Q) + r(AS∩Q);×ÅÒÎÏÇÏ �Ï ÕÓÌÏ×ÉÀ ÔÅÏÒÅÍÙ.0|0|1|0, 0|0|1|1, 0|1|0|0, 0|1|1|0, 0|1|1|1, 1|0|0|0, 1|0|1|0, 1|0|1|1, 1|1|0|0, 1|1|1|0) üÔÉ ÓÌÕÞÁÉ ÎÁÓÁÍÏÍ ÄÅÌÅ ÎÅ×ÏÚÍÏÖÎÙ, �ÏÓËÏÌØËÕ ÅÓÌÉ P1(ÂÏÌØÛÅÅ ÍÎÏÖÅÓÔ×Ï) = 1,ÔÏ P1(ÍÅÎØÛÅÅ ÍÎÏÖÅÓÔ×Ï) = 1.0|0|0|1) çÌÑÄÑ ÎÁ Ï�ÒÅÄÅÌÅÎÉÅ ÆÕÎË�ÉÉ P1( · ), ÚÁÍÅÞÁÅÍ, ÞÔÏ ×ÜÔÏÍ ÓÌÕÞÁÅ r(BS) = r(AS), r(BQ) = r(AQ), r(BS∪Q) = r(AS∪Q) Ér(BS∩Q) > r(AS∩Q). ÷ ÉÔÏÇÅ ÉÍÅÅÍr(AS) + r(AQ) = r(BS) + r(BQ)
> r(BS∪Q) + r(BS∩Q) > r(AS∪Q) + r(AS∩Q):R|T . îÁÛÁ �ÅÌØ × ÄÁÎÎÏÍ ÓÌÕÞÁÅ { ÄÏËÁÚÁÔØ ÎÅÒÁ×ÅÎÓÔ×Ïr(RS) + r(TQ) > r(BS∪Q) + r(AS∩Q):ðÏÄÓÔÁ×ÌÑÑ Ï�ÒÅÄÅÌÅÎÉÑ ÆÕÎË�ÉÊ r(R·) É r(T·), �ÏÌÕÞÁÅÍr(AS) + P1(S) + r(BQ)− P2(Q) > r(BS∪Q) + r(AS∩Q):òÁÓÓÍÏÔÒÉÍ ÔÅ�ÅÒØ ×ÙÒÁÖÅÎÉÑ P1(S), P2(Q). ëÁÖÄÏÅ ÉÚ ÎÉÈ ÍÏÖÅÔ�ÒÉÎÉÍÁÔØ ÚÎÁÞÅÎÉÅ 0 ÉÌÉ 1, ÔÁË ÞÔÏ ÉÍÅÅÍ 4 ÓÌÕÞÁÑ.0|0, 1|0, 1|1) �ÒÅÂÕÅÍÏÅ ÎÅÒÁ×ÅÎÓÔ×Ï ×ÙÔÅËÁÅÔ ÉÚ ÎÅÒÁ×ÅÎÓÔ×Ár(AS) + r(BQ) > r(BS∪Q) + r(AS∩Q), ×ÅÒÎÏÇÏ �Ï ÕÓÌÏ×ÉÀ ÔÅÏÒÅÍÙ.0|1) çÌÑÄÑ ÎÁ Ï�ÒÅÄÅÌÅÎÉÅ ÆÕÎË�ÉÊ P1( · ) É P2( · ), ÚÁÍÅÞÁÅÍ, ÞÔÏ× ÜÔÏÍ ÓÌÕÞÁÅ r(BS) = r(AS) É r(BQ) = r(AQ) + |A0|. ÷ ÉÔÏÇÅ ÉÍÅÅÍr(AS) + r(BQ) = r(BS) + r(AQ) + |A0| > r(BS∪Q) + r(AS∩Q) + |A0|> r(BS∪Q) + r(AS∩Q):T|T . îÁÛÁ �ÅÌØ × ÄÁÎÎÏÍ ÓÌÕÞÁÅ { ÄÏËÁÚÁÔØ ÎÅÒÁ×ÅÎÓÔ×Ïr(TS) + r(TQ) > r(TS∪Q) + r(TS∩Q):ðÏÄÓÔÁ×ÌÑÑ Ï�ÒÅÄÅÌÅÎÉÅ ÆÕÎË�ÉÉ r(T·), �ÏÌÕÞÁÅÍr(BS)−P2(S)+r(BQ)−P2(Q) > r(BS∪Q)−P2(S∪Q)+r(BS∩Q)−P2(S∩Q):



194 î. á. ìåâåäéîóëáñ, ä. í. ìåâåäéîóëéê, á. á. óíéòîï÷òÁÓÓÍÏÔÒÉÍ ÔÅ�ÅÒØ ×ÙÒÁÖÅÎÉÑ P2(S), P2(Q), P2(S ∪ Q) É P2(S ∩ Q).ëÁÖÄÏÅ ÉÚ ÎÉÈ ÍÏÖÅÔ �ÒÉÎÉÍÁÔØ ÚÎÁÞÅÎÉÅ 0 ÉÌÉ 1, ÔÁË ÞÔÏ ÉÍÅÅÍ 16ÓÌÕÞÁÅ×.0|0|0|0, 0|1|0|1, 1|0|0|1, 0|0|0|1, 1|1|1|1) �ÒÅÂÕ-ÅÍÏÅ ÎÅÒÁ×ÅÎÓÔ×Ï ×ÙÔÅËÁÅÔ ÉÚ ÎÅÒÁ×ÅÎÓÔ×Á r(BS)+r(BQ) > r(BS∪Q)+r(BS∩Q), ×ÅÒÎÏÇÏ �Ï ÕÓÌÏ×ÉÀ ÔÅÏÒÅÍÙ.0|0|1|0, 0|0|1|1, 0|1|0|0, 0|1|1|0, 0|1|1|1, 1|0|0|0, 1|0|1|0, 1|0|1|1, 1|1|0|0, 1|1|1|0) üÔÉ ÓÌÕÞÁÉ ÎÁÓÁÍÏÍ ÄÅÌÅ ÎÅ×ÏÚÍÏÖÎÙ, �ÏÓËÏÌØËÕ ÅÓÌÉ P2(ÂÏÌØÛÅÅ ÍÎÏÖÅÓÔ×Ï) = 1,ÔÏ P2(ÍÅÎØÛÅÅ ÍÎÏÖÅÓÔ×Ï) = 1.1|1|0|1) çÌÑÄÑ ÎÁ Ï�ÒÅÄÅÌÅÎÉÅ ÆÕÎË�ÉÉ P2( · ), ÚÁÍÅÞÁÅÍ, ÞÔÏ ×ÜÔÏÍ ÓÌÕÞÁÅ r(BS) = r(AS) + |A0|, r(BQ) = r(AQ) + |A0|, r(BS∪Q) <r(AS∪Q) + |A0| É r(BS∩Q) = r(AS∩Q) + |A0|. ÷ ÉÔÏÇÅ ÉÍÅÅÍr(BS) + r(BQ) = r(AS) + |A0|+ r(AQ) + |A0|
> r(AS∪Q) + |A0|+ r(AS∩Q) + |A0| > r(BS∪Q) + r(BS∩Q): �

§3. îÅÏÂÈÏÄÉÍÙÅ ÕÓÌÏ×ÉÑ ÄÌÑ ÒÁÚÍÅÒÎÏÓÔÅÊ�ÅÒÅÓÅÞÅÎÉÊ: ÓÌÕÞÁÊ N = 5÷ ÒÁÂÏÔÅ [3℄ ÂÙÌÁ ÓÆÏÒÍÕÌÉÒÏ×ÁÎÁ ÇÉ�ÏÔÅÚÁ Ï ÔÏÍ, ÞÔÏ ÎÅÒÁ×ÅÎ-ÓÔ×Á ÔÒÅÈ ÕËÁÚÁÎÎÙÈ ÔÁÍ ÔÉ�Ï× Ñ×ÌÑÀÔÓÑ ÎÅ ÔÏÌØËÏ ÎÅÏÂÈÏÄÉÍÙÍÉ,ÎÏ É ÄÏÓÔÁÔÏÞÎÙÍÉ ÕÓÌÏ×ÉÑÍÉ ÔÏÇÏ, ÞÔÏ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÁÑ ÞÁÓÔÉÞÎÁÑÆÕÎË�ÉÑ ÒÁÎÇÁ ÍÏÖÅÔ ÂÙÔØ �ÒÏÄÏÌÖÅÎÁ ÄÏ �ÏÌÎÏÊ.õ×Ù, ÄÁÌØÎÅÊÛÁÑ �ÒÏ×ÅÒËÁ �ÏËÁÚÁÌÁ, ÞÔÏ ÕÖÅ ÄÌÑ n = 5 ÜÔÏ ÎÅÔÁË { ÄÏÂÁ×ÌÑÅÔÓÑ ÅÝÅ ÏÄÉÎ ÔÉ� ÎÅÒÁ×ÅÎÓÔ×Á, ËÏÔÏÒÙÊ ×�ÏÌÎÅ ÕÍÅÓÔ-ÎÏ ÎÁÚ×ÁÔØ ÞÅÔ×ÅÒÔÙÍ, ÈÏÔÑ É Ó�ÏÓÏÂ �ÏÌÕÞÅÎÉÑ ÅÇÏ ÉÚ ÎÅÒÁ×ÅÎÓÔ×ÁÔÒÅÔØÅÇÏ ÔÉ�Á ÏÔÌÉÞÁÅÔÓÑ ÏÔ ÔÏÇÏ, ËÏÔÏÒÙÍ ÎÅÒÁ×ÅÎÓÔ×Ï ÔÒÅÔØÅÇÏ ÔÉ-�Á �ÏÌÕÞÁÌÏÓØ ÉÚ ×ÔÏÒÏÇÏ (ÜÔÏ ÎÅÒÁ×ÅÎÓÔ×Ï �Ï-�ÒÅÖÎÅÍÕ ÍÏÖÅÔ ÂÙÔØ�ÏÌÕÞÅÎÏ ÉÚ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÅÇÏ ÇÒÁÆÁ, �ÒÁ×ÄÁ, �Ï ÓÒÁ×ÎÅÎÉÀ Ó ÎÅÒÁ-×ÅÎÓÔ×ÁÍÉ �ÒÅÄÙÄÕÝÉÈ ÔÉ�Ï×, ËÒÏÍÅ ÔÉ�Ï× ÄÕÇ \+" (ËÏÜÆÆÉ�ÉÅÎÔ 1)É \−" (ËÏÜÆÆÉ�ÉÅÎÔ −1) ÄÏÂÁ×ÌÑÀÔÓÑ ËÒÁÔÎÙÅ ÄÕÇÉ (ËÏÜÆÆÉ�ÉÅÎÔ 2).�ÅÏÒÅÍÁ 2. îÅÒÁ×ÅÎÓÔ×Ï, ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÅÅ ÇÒÁÆÕ ÎÁ ÒÉÓ. 1, Ñ×-ÌÑÅÔÓÑ ÎÅÏÂÈÏÄÉÍÙÍ ÕÓÌÏ×ÉÅÍ ÓÕÝÅÓÔ×Ï×ÁÎÉÑ ÍÁÔÒÏÉÄÁ.
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òÉÓ. 1. ðÒÉÍÅÒ ÇÒÁÆÁ ÄÌÑ ÎÅÒÁ×ÅÎÓÔ× ÞÅÔ×ÅÒÔÏÇÏ ÔÉ�ÁäÏËÁÚÁÔÅÌØÓÔ×Ï. ÷ ÏÂÏÚÎÁÞÅÎÉÑÈ ÓÔÁÔØÉ [3℄ ÎÁÍ ÎÕÖÎÏ ÄÏËÁÚÁÔØ ÎÅ-ÒÁ×ÅÎÓÔ×Ï2r(C14) + 2r(C15) + r(C24) + r(C25) + r(C34) + r(C35)

> r(C12) + r(C13) + r(C23) + r(C45) + 2r(C4) + 2r(C5):ïÎÏ �ÏÌÕÞÁÅÔÓÑ ËÁË ÓÌÅÄÓÔ×ÉÅ ÎÅÒÁ×ÅÎÓÔ×r(C14) + r(C34) > r(C4) + r(C134); r(C14) + r(C24) > r(C4) + r(C124);r(C15) + r(C25) > r(C5) + r(C125); r(C15) + r(C35) > r(C5) + r(C135);r(C134) + r(C135) > r(C13) + r(C1345); r(C124) + r(C125) > r(C12) + r(C1245);r(C1345) + r(C1245) > r(C145) + r(C12345); r(C145) > r(C45);r(C12345) > r(C23):
��ÅÏÒÅÍÁ 3. äÌÑ N = 5 ÎÅÒÁ×ÅÎÓÔ×Á �ÅÒ×ÏÇÏ, ×ÔÏÒÏÇÏ, ÔÒÅÔØÅÇÏÉÚ [3℄ É ÞÅÔ×ÅÒÔÏÇÏ ÔÉ�Ï× (×ÍÅÓÔÅ ÓÏ ×ÓÅÍÉ, �ÏÌÕÞÁÀÝÉÍÉÓÑ ÉÚ ÎÉÈ�ÅÒÅÓÔÁÎÏ×ËÏÊ ÉÎÄÅËÓÏ× �ÒÑÍÙÈ ÓÌÁÇÁÅÍÙÈ) Ñ×ÌÑÀÔÓÑ ÎÅ ÔÏÌØËÏ ÎÅ-ÏÂÈÏÄÉÍÙÍÉ, ÎÏ É ÄÏÓÔÁÔÏÞÎÙÍÉ ÕÓÌÏ×ÉÑÍÉ ÓÕÝÅÓÔ×Ï×ÁÎÉÑ ÎÕÖÎÏÇÏÎÁÍ ÍÁÔÒÏÉÄÁ.äÏËÁÚÁÔÅÌØÓÔ×Ï. ðÒÉ �ÏÍÏÝÉ ÎÁÂÏÒÁ �ÒÏÇÒÁÍÍ 4ti2 [4℄ ÍÏÖÎÏ Ñ×-ÎÏ ×ÙÞÉÓÌÉÔØ ÂÁÚÉÓ çÉÌØÂÅÒÔÁ ÄÌÑ ËÏÎÕÓÁ, Ï�ÒÅÄÅÌÑÅÍÏÇÏ ÕËÁÚÁÎÎÙ-ÍÉ × ÔÅÏÒÅÍÅ ÎÅÒÁ×ÅÎÓÔ×ÁÍÉ. ÷ ÉÔÏÇÅ �ÏÌÕÞÁÅÔÓÑ ÎÁÂÏÒ ÍÁÔÒÉ�, ÚÁ-ÄÁÀÝÉÈ ÒÁÚÍÅÒÎÏÓÔÉ �ÒÑÍÙÈ ÓÌÁÇÁÅÍÙÈ É �ÅÒÅÓÅÞÅÎÉÊ �ÏÄ�ÒÏÓÔÒÁÎ-ÓÔ×Á Ó ÉÈ �Ï�ÁÒÎÙÍÉ ÓÕÍÍÁÍÉ. îÁÍ ÎÕÖÎÏ ÄÏËÁÚÁÔØ, ÞÔÏ × ËÁÖÄÏÍÉÚ ÜÔÉÈ ÓÌÕÞÁÅ× �Ï ÜÔÏÊ ÉÎÆÏÒÍÁ�ÉÉ ÍÏÖÎÏ �ÏÓÔÒÏÉÔØ ÍÁÔÒÏÉÄ. ÷�ÏÄÁ×ÌÑÀÝÅÍ ÂÏÌØÛÉÎÓÔ×Å ÜÔÉÈ ÓÌÕÞÁÅ× (ÂÏÌÅÅ ÔÏÞÎÏ, ×Ï ×ÓÅÈ, ËÒÏÍÅ



196 î. á. ìåâåäéîóëáñ, ä. í. ìåâåäéîóëéê, á. á. óíéòîï÷Ä×ÕÈ) ÜÔÁ ÉÎÆÏÒÍÁ�ÉÑ ÒÅÁÌÉÚÕÅÔÓÑ ÄÌÑ �ÏÄ�ÒÏÓÔÒÁÎÓÔ×Á �ÏÄÈÏÄÑÝÅÊÒÁÚÍÅÒÎÏÓÔÉ, ÎÁÈÏÄÑÝÅÇÏÓÑ × ÏÂÝÅÍ �ÏÌÏÖÅÎÉÉ ÏÔÎÏÓÉÔÅÌØÎÏ �ÒÑÍÙÈÓÌÁÇÁÅÍÙÈ, ÔÁË ÞÔÏ ÓÕÝÅÓÔ×Ï×ÁÎÉÅ ÍÁÔÒÏÉÄÁ ÓÏ×ÅÒÛÅÎÎÏ ÏÞÅ×ÉÄÎÏ. ÷ÏÓÔÁ×ÛÉÈÓÑ Ä×ÕÈ ÓÌÕÞÁÑÈ ÍÙ Ñ×ÎÏ ÕËÁÖÅÍ ÒÁÎÇÉ ×ÓÅÈ ×ÏÚÍÏÖÎÙÈ ÏÂß-ÅÄÉÎÅÎÉÊ ÍÎÏÖÅÓÔ×, �ÒÅÄÓÔÁ×ÌÑÀÝÉÈ �ÒÑÍÙÅ ÓÌÁÇÁÅÍÙÅ × ÍÁÔÒÏÉÄÅ,Á ÓÕÝÅÓÔ×Ï×ÁÎÉÅ ÍÁÔÒÏÉÄÁ ÂÕÄÅÔ ÏÂÅÓ�ÅÞÉ×ÁÔØÓÑ ÔÅÏÒÅÍÏÊ 1.éÔÁË, �ÅÒ×ÙÊ ÓÌÕÞÁÊ:r(C1) = 3; r(C2) = 2; r(C12) = 4; r(C3) = 2; r(C13) = 3; r(C23) = 3;r(C123) = 4; r(C4) = 2; r(C14) = 4; r(C24) = 4; r(C124) = 4; r(C34) = 3;r(C134) = 4; r(C234) = 4; r(C1234) = 4; r(C5) = 2; r(C15) = 3; r(C25) = 3;r(C125) = 4; r(C35) = 3; r(C135) = 3; r(C235) = 4; r(C1235) = 4; r(C45) = 3;r(C145) = 4; r(C245) = 4; r(C1245) = 4; r(C345) = 4; r(C1345) = 4; r(C2345) = 4;r(C12345) = 4:÷ÔÏÒÏÊ ÓÌÕÞÁÊ:r(C1) = 2; r(C2) = 1; r(C12) = 2; r(C3) = 1; r(C13) = 2; r(C23) = 2;r(C123) = 2; r(C4) = 1; r(C14) = 2; r(C24) = 1; r(C124) = 2; r(C34) = 2;r(C134) = 2; r(C234) = 2; r(C1234) = 2; r(C5) = 1; r(C15) = 2; r(C25) = 2;r(C125) = 2; r(C35) = 2; r(C135) = 2; r(C235) = 2; r(C1235) = 2; r(C45) = 2;r(C145) = 2; r(C245) = 2; r(C1245) = 2; r(C345) = 2; r(C1345) = 2; r(C2345) = 2;r(C12345) = 2:éÓ�ÏÌØÚÕÅÍÙÊ × ÓÔÁÔØÅ ÒÉÓÕÎÏË ÓÄÅÌÁÎ Ó ÉÓ�ÏÌØÚÏ×ÁÎÉÅÍ �ÒÏÇÒÁÍ-ÍÙ dot ÉÚ �ÁËÅÔÁ graphviz [5℄. �ìÉÔÅÒÁÔÕÒÁ1. J. G. Oxley, What is a matroid? | Cubo 5 (2003), 179{218.2. M. M. Shikare, B. N. Waphare, Combinatorial Optimization. Narosa PublishingHouse, 2004.3. î. á. ìÅÂÅÄÉÎÓËÁÑ, ä. í. ìÅÂÅÄÉÎÓËÉÊ, ï ×ÏÚÍÏÖÎÙÈ ÚÎÁÞÅÎÉÑÈ ÒÁÚÍÅÒÎÏ-ÓÔÅÊ �ÅÒÅÓÅÞÅÎÉÊ �ÏÄ�ÒÏÓÔÒÁÎÓÔ×. | ÷ÅÓÔÎÉË óðâçõ, óÅÒ. 1 ÍÁÔÅÍÁÔÉËÁ,ÍÅÈÁÎÉËÁ, ÁÓÔÒÏÎÏÍÉÑ (2016), ÷Ù�. 2, ÓÔÒ. 204{209.4. 4ti2 team. 4ti2 { A software pa
kage for algebrai
, geometri
 and 
ombinatorialproblems on linear spa
es. Available at www.4ti2.de.5. J. Ellson, E. Gansner, L. Koutso�os, S. North, G. Woodhull, Short des
riptionand lu
ent te
hnologies graphviz { open sour
e graph drawing tools. | Le
t. NotesComput. S
i., Springer-Verlag, 2001, pp. 483{484.
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