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1.	Òåîðåòè÷åñêàÿ ÷àñòü


1.1	Îáùèé âèä ñèñòåìû ëèíåéíûõ àëãåáðàè÷åñêèõ óðàâíåíèé


Ñèñòåìîé n ëèíåéíûõ àëãåáðàè÷åñêèõ óðàâíåíèé ñ n íåèçâåñòíûìè (ñèñòåìîé n-ãî ïîðÿäêà) íàçûâàåòñÿ ñèñòåìà âèäà:


�EMBED Equation.2���,


èëè, â ñîêðàùåííîé çàïèñè:


�EMBED Equation.2���, �EMBED Equation.2���.


Çäåñü aij - êîýôôèöèåíò ïðè j-ì íåèçâåñòíîì â i-ì óðàâíåíèè, bi - ñâîáîäíûé ÷ëåí â i-ì óðàâíåíèè. Ìàòðèöåé êîýôôèöèåíòîâ ñèñòåìû íàçûâàåòñÿ ìàòðèöà:


�EMBED Equation.2���.


Âåêòîð-ñòîëáöû:


�EMBED Equation.2���, �EMBED Equation.2���


íîñÿò íàçâàíèå âåêòîð-ñòîëáöà íåèçâåñòíûõ è âåêòîð-ñòîëáöà ñâîáîäíûõ ÷ëåíîâ. Ðåøåíèåì ñèñòåìû íàçûâàåòñÿ âåêòîð X, îáðàùàþùèé âñå óðàâíåíèÿ ñèñòåìû â âåðíûå ðàâåíñòâà.


1.2	Ìåòîä Êðàìåðà


Èñïîëüçóÿ òåîðèþ îïðåäåëèòåëåé, ìîæíî ïðèéòè ê ïðÿìîìó ìåòîäó, íàçûâàåìîìó ìåòîäîì Êðàìåðà.


Äëÿ íàõîæäåíèÿ ðåøåíèÿ �EMBED Equation.2��� ñëåäóåò óìíîæèòü i-å óðàâíåíèå ñèñòåìû íà àëãåáðàè÷åñêîå äîïîëíåíèå Aik ýëåìåíòà aik ìàòðèöû êîýôôèöèåíòîâ è ñëîæèòü ïîëó÷åííûå óðàâíåíèÿ:


�EMBED Equation.2���;


�EMBED Equation.2���.


Òàê êàê ñóììà ïðîèçâåäåíèé ýëåìåíòîâ ëþáîãî ðÿäà îïðåäåëèòåëÿ íà àëãåáðàè÷åñêèå äîïîëíåíèÿ ýëåìåíòîâ ëþáîãî äðóãîãî ïàðàëëåëüíîãî ðÿäà ðàâíà íóëþ, òî ñðåäè âñåõ n âíóòðåííèõ ñóìì â ëåâîé ÷àñòè îòëè÷íîé îò íóëÿ îêàçûâàåòñÿ òîëüêî îäíà (ñîîòâåòñòâóþùàÿ �EMBED Equation.2���). Ñëåäîâàòåëüíî:


�EMBED Equation.2���.


Ñóììà â ëåâîé ÷àñòè ïðè ëþáîì �EMBED Equation.2��� ðàâíà îïðåäåëèòåëþ ìàòðèöû êîýôôèöèåíòîâ èñõîäíîé ñèñòåìû: �EMBED Equation.2���. Ñóììà â ïðàâîé ÷àñòè ðàâíà îïðåäåëèòåëþ ìàòðèöû, ïîëó÷åííîé èç ìàòðèöû êîýôôèöèåíòîâ çàìåíîé k-ãî ñòîëáöà íà ñòîëáåö ñâîáîäíûõ ÷ëåíîâ:


�EMBED Equation.2���.


Îêîí÷àòåëüíî:


�EMBED Equation.2���, �EMBED Equation.2���.


Ïîñëåäíèå ñîîòíîøåíèÿ íàçûâàþòñÿ ôîðìóëàìè Êðàìåðà.


Åñëè îïðåäåëèòåëü ìàòðèöû êîýôôèöèåíòîâ îòëè÷åí îò íóëÿ, òî ñèñòåìà èìååò åäèíñòâåííîå ðåøåíèå:


�EMBED Equation.2���, �EMBED Equation.2���.


Åñëè îïðåäåëèòåëü ìàòðèöû êîýôôèöèåíòîâ ðàâåí íóëþ, òî ñèñòåìà ìîæåò áûòü ëèáî íåñîâìåñòíîé (íå èìåòü ðåøåíèé) åñëè õîòÿ áû îäèí èç îïðåäåëèòåëåé �EMBED Equation.2���, ëèáî íåîïðåäåëåííîé (èìåòü áåñêîíå÷íî ìíîãî ðåøåíèé) åñëè âñå �EMBED Equation.2���.


1.3	Ìåòîä Ãàóññà


Ïðè ôîðìàëüíîì èñïîëüçîâàíèè ìåòîäà Êðàìåðà äëÿ ðåøåíèÿ ñèñòåìû n-ãî ïîðÿäêà íåîáõîäèìî âû÷èñëèòü n+1 îïðåäåëèòåëü n-ãî ïîðÿäêà. Ïîýòîìó äëÿ ðåøåíèè ñèñòåìû òðåáóåòñÿ âûïîëíèòü ïîðÿäêà n!n àðèôìåòè÷åñêèõ îïåðàöèé.


Ìåòîäû èç ãðóïïû ìåòîäîâ Ãàóññà ñîñòîÿò â ïðèâåäåíèè ìàòðèöû êîýôôèöèåíòîâ ñèñòåìû ê òðåóãîëüíîìó èëè äèàãîíàëüíîìó âèäó.


Ïóñòü äàíà ñèñòåìà ëèíåéíûõ óðàâíåíèé:


�EMBED Equation.2���


ñ ìàòðèöåé êîýôôèöèåíòîâ


�EMBED Equation.2���.


Ìåòîä Ãàóññà ñîñòîèò â ïðåîáðàçîâàíèè èñõîäíîé ñèñòåìû â ñèñòåìó ñ âåðõíåé òðåóãîëüíîé ìàòðèöåé êîýôôèöèåíòîâ (ò.í. ïðÿìîé õîä) è ïîñëåäîâàòåëüíîì îïðåäåëåíèè íåèçâåñòíûõ, íà÷èíàÿ ñ n-ãî (ò.í. îáðàòíûé õîä).


Ïðåîáðàçîâàíèÿ ïðèìåíÿþò íå ê èñõîäíîé ñèñòåìå, à ê ðàñøèðåííîé ìàòðèöå – ìàòðèöå êîýôôèöèåíòîâ, äîïîëíåííîé ñòîëáöîì ñâîáîäíûõ ÷ëåíîâ:


�EMBED Equation.2���.


Ïåðåñòàíîâêà óðàâíåíèé â ñèñòåìå, óìíîæåíèå ëþáîãî óðàâíåíèÿ íà ëþáîå îòëè÷íîå îò íóëÿ ÷èñëî è çàìåíà ëþáîãî óðàâíåíèÿ ëèíåéíîé êîìáèíàöèåé åãî ñ äðóãèìè óðàâíåíèÿìè íå ìåíÿåò ðåøåíèÿ ñèñòåìû. Ïîýòîìó â ïðîöåññå ïðåîáðàçîâàíèé ðàñøèðåííîé ìàòðèöû ìîæíî ìåíÿòü ìåñòàìè åå ñòðîêè, óìíîæàòü ëþáóþ ñòðîêó íà ëþáîå îòëè÷íîå îò íóëÿ ÷èñëî è çàìåíÿòü ëþáóþ ñòðîêó ëèíåéíîé êîìáèíàöèåé ñ äðóãèìè ñòðîêàìè. Ïîäîáíûå ïðåîáðàçîâàíèÿ íîñÿò íàçâàíèå ýêâèâàëåíòíûõ (îíè íå ìåíÿþ ðåøåíèÿ ñèñòåìû) è îáîçíà÷àþòñÿ ñèìâîëîì «~».


Îïðåäåëèòåëü ìàòðèöû êîýôôèöèåíòîâ îòëè÷åí îò íóëÿ, ïîýòîìó áåç îãðàíè÷åíèÿ îáùíîñòè ïîëîæèì �EMBED Equation.2���. Çàìåíèì âòîðóþ ñòðîêó ðàñøèðåííîé ìàòðèöû íà ñóììó åå ñ ïåðâîé ñòðîêîé, óìíîæåííîé íà �EMBED Equation.2���; çàìåíèì òðåòüþ ñòðîêó íà ñóììó åå ñ ïåðâîé ñòðîêîé, óìíîæåííîé íà �EMBED Equation.2���, è ò.ä. Çàìåíèì n-þ ñòðîêó íà ñóììó åå ñ ïåðâîé ñòðîêîé, óìíîæåííîé íà �EMBED Equation.2���. Ïîëó÷èì:


�EMBED Equation.2���.


Âûïîëíèâ â ñîîòâåòñòâèè ñ äàííûì àëãîðèòìîì n-1 øàã, ïðèâåäåì ðàñøèðåííóþ ìàòðèöó ê âåðõíåìó òðåóãîëüíîìó âèäó:


�EMBED Equation.2���.


Ñîîòâåòñòâóþùàÿ äàííîé ìàòðèöå ñèñòåìà ëèíåéíûõ óðàâíåíèé èìååò âèä


�EMBED Equation.2���


è äîïóñêàåò ïîñëåäîâàòåëüíîå îïðåäåëåíèå íåèçâåñòíûõ:


�EMBED Equation.2���.


1.4	Ðåøåíèå ñ èñïîëüçîâàíèåì ìàòðèöû, îáðàòíîé ê ìàòðèöå êîýôôèöèåíòîâ


Ïóñòü äàíà ñèñòåìà ëèíåéíûõ óðàâíåíèé:


�EMBED Equation.2���


ñ ìàòðèöåé êîýôôèöèåíòîâ


�EMBED Equation.2���


è âåêòîð-ñòîëáöîì ñâîáîäíûõ ÷ëåíîâ �EMBED Equation.2���.


Èñõîäíàÿ ñèñòåìà ðàâíîñèëüíà ìàòðè÷íîìó óðàâíåíèþ:


AX=B.


Åñëè ìàòðèöà A íåâûðîæäåíà, òî ðåøåíèå áûòü ïîëó÷åíî óìíîæåíèåì îáåèõ ÷àñòåé óðàâíåíèÿ íà A-1:


A-1AX=A-1B;


EX=A-1B;


X=A-1B.


Îáðàùåíèå ìàòðèöû ìîæíî âûïîëíèòü ìåòîäîì Ãàóññà èëè ïî ïðàâèëó


�EMBED Equation.2���,


ãäå �EMBED Equation.2��� – ïðèñîåäèíåííàÿ ìàòðèöà, ïîëó÷åííàÿ çàìåíîé â ìàòðèöå A âñåõ ýëåìåíòîâ èõ àëãåáðàè÷åñêèìè äîïîëíåíèÿìè è ïîñëåäóþùèì òðàíñïîíèðîâàíèåì.


�



2.	Ðàñ÷åòíàÿ ÷àñòü


2.1	Ðåøåíèå ñèñòåìû ëèíåéíûõ àëãåáðàè÷åñêèõ óðàâíåíèé òðåòüåãî ïîðÿäêà ìåòîäîì Êðàìåðà (ÎÁÐÀÇÅÖ).


�EMBED Equation.2���.


Âû÷èñëèì îïðåäåëèòåëü ìàòðèöû êîýôôèöèåíòîâ.


�EMBED Equation.2���


�EMBED Equation.2���.


Îïðåäåëèòåëü ìàòðèöû êîýôôèöèåíòîâ îòëè÷åí îò íóëÿ, ñëåäîâàòåëüíî ñèñòåìà ñîâìåñòíà è îïðåäåëåííà.


Íàéäåì îïðåäåëèòåëè Dj, ïîëó÷åííûå èç îïðåäåëèòåëÿ D çàìåíîé j-ãî ñòîëáöà ñòîëáöîì ñâîáîäíûõ ÷ëåíîâ.


�EMBED Equation.2���;


�EMBED Equation.2���;


�EMBED Equation.2���.


Ðåøåíèå ñèñòåìû:


�EMBED Equation.2���; �EMBED Equation.2���; �EMBED Equation.2���.


2.2	Ðåøåíèå ñèñòåìû ëèíåéíûõ àëãåáðàè÷åñêèõ óðàâíåíèé ÷åòâåðòîãî ïîðÿäêà ìåòîäîì Ãàóññà (ÎÁÐÀÇÅÖ).


�EMBED Equation.2���.


Ðàñøèðåííàÿ ìàòðèöà ñèñòåìû ðàâíà


�EMBED Equation.2���.


Çàìåíèì âòîðóþ ñòðîêó íà ñóììó ñ ïåðâîé. Çàìåíèì òðåòüþ ñòðîêó íà ñóììó ñ ïåðâîé, óìíîæåííîé íà –3. Çàìåíèì ÷åòâåðòóþ ñòðîêó íà ñóììó ñ ïåðâîé, óìíîæåííîé íà –2. Ïîëó÷èì


�EMBED Equation.2���.


Çàìåíèì ÷åòâåðòóþ ñòðîêó íà ñóììó ñî âòîðîé è ðàçäåëèì ïîëó÷åííóþ ñòðîêó íà 2. Çàìåíèì òðåòüþ ñòðîêó íà ñóììó ñ ÷åòâåðòîé ñòðîêîé, óìíîæåííîé íà 4, è ðàçäåëèì ïîëó÷åííóþ ñòðîêó íà 7.


�EMBED Equation.2���.


Çàìåíèì âòîðóþ ñòðîêó íà ñóììó ñ ëèíåéíîé êîìáèíàöèåé òðåòüåé è ÷åòâåðòîé; êîýôôèöèåíòû ëèíåéíîé êîìáèíàöèè ðàâíû 2 è –3, ñîîòâåòñòâåííî. Ðàçäåëèì ýëåìåíòû ïîëó÷åííîé ñòðîêè íà 3. Ïåðåñòàâèì ñòðîêè: âòîðóþ ñ òðåòüåé, çàòåì – òðåòüþ ñ ÷åòâåðòîé.


�EMBED Equation.2���.


Çàìåíèì âòîðóþ ñòðîêó íà ñóììó ñ ÷åòâåðòîé. Ïîñëå ýòîãî çàìåíèì ïåðâóþ ñòðîêó íà ñóììó ñ ëèíåéíîé êîìáèíàöèåé îñòàëüíûõ òðåõ ñòðîê; êîýôôèöèåíòû ëèíåéíîé êîìáèíàöèè ðàâíû 2, –1 è –3, ñîîòâåòñòâåííî. Ïîëó÷èì:


�EMBED Equation.2���.


Ðåøåíèå ñèñòåìû: �EMBED Equation.2���, �EMBED Equation.2���, �EMBED Equation.2���, �EMBED Equation.2���.


2.3	Ðåøåíèå ñèñòåìû ëèíåéíûõ àëãåáðàè÷åñêèõ óðàâíåíèé òðåòüåãî ïîðÿäêà ïîñðåäñòâîì îáðàùåíèÿ ìàòðèöû êîýôôèöèåíòîâ (ÎÁÐÀÇÅÖ).


�EMBED Equation.2���.


Íàéäåì ìàòðèöó, îáðàòíóþ ê ìàòðèöå êîýôôèöèåíòîâ. Èìååì:


�EMBED Equation.2���;


�EMBED Equation.2���; �EMBED Equation.2���; �EMBED Equation.2���;


�EMBED Equation.2���; �EMBED Equation.2���; �EMBED Equation.2���;


�EMBED Equation.2���; �EMBED Equation.2���; �EMBED Equation.2���.


Îïðåäåëèòåëü ìàòðèöû êîýôôèöèåíòîâ:


�EMBED Equation.2���.


Îáðàòíàÿ ìàòðèöà:


�EMBED Equation.2���.


Ðåøåíèå ñèñòåìû:


�EMBED Equation.2���.


�
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ÏÅÐÅ×ÅÍÜ ÇÀÄÀÍÈÉ ÄËß ÐÀÑ×ÅÒÍÎÉ ÐÀÁÎÒÛ


Âàpèàíò 1.


   -1*x +  -1*y +   1*z =  5


   -2*x +   2*y +  -1*z =  -1


   -2*x +   1*y +  -1*z =   1





-----------------------------


Âàpèàíò 2.


   -2*x +   1*y +   1*z =  -2


   -1*x +   2*y +  -1*z =   2


   -1*x +  -1*y +   1*z =  -3





-----------------------------


Âàpèàíò 3.


   -1*x +  -1*y +  -2*z =   2


    2*x +   1*y +  -1*z =  -1


   -2*x +  -1*y +  -2*z =   4





-----------------------------


Âàpèàíò 4.


   -2*x +  -1*y +  -1*z =  -2


   -2*x +   1*y +  -1*z =  -4


    1*x +  -1*y +  -2*z =   0





-----------------------------


Âàpèàíò 5.


   -1*x +  -2*y +   1*z =  -1


    2*x +  -1*y +   1*z =  -6


    1*x +   1*y +   2*z =  -3





-----------------------------


Âàpèàíò 6.


    1*x +  -1*y +   2*z =   0


    1*x +  -1*y +   1*z =  -2


    2*x +   1*y +   1*z =   0





-----------------------------


Âàpèàíò 7.


   -2*x +  -1*y +   2*z =   5


   -2*x +  -2*y +   1*z =   5


   -1*x +  -2*y +   1*z =   4





-----------------------------


Âàpèàíò 8.


   -1*x +   1*y +   1*z =  -1


    1*x +  -2*y +  -2*z =   4


   -1*x +   1*y +   2*z =  -2





-----------------------------


Âàpèàíò 9.


   -2*x +  -1*y +  -2*z =  -4


   -2*x +  -1*y +  -1*z =  -5


    1*x +  -2*y +   1*z =  -3�



    1*x +   2*y +   1*z +  -1u =   0


   -2*x +  -1*y +  -2*z +  -2u =  11


    2*x +  -1*y +  -1*z +   1u =  -5


    1*x +   1*y +  -2*z +   2u =  -1


-----------------------------





   -1*x +  -2*y +  -2*z +  -2u =  12


   -2*x +  -1*y +  -1*z +   1u =   5


    2*x +   1*y +   1*z +   1u =  -9


   -2*x +   1*y +  -1*z +   2u =   1


-----------------------------





   -2*x +   2*y +   2*z +   1u =   3


    1*x +  -2*y +  -2*z +   1u =   0


   -1*x +  -2*y +   1*z +   1u =  -1


   -2*x +  -2*y +  -2*z +  -1u =   1


-----------------------------





   -2*x +   1*y +  -2*z +  -1u =   0


    1*x +   1*y +  -2*z +   1u =  -5


   -2*x +  -1*y +   1*z +   2u =   2


   -2*x +  -2*y +  -2*z +  -2u =   4


-----------------------------





   -1*x +   2*y +  -1*z +  -2u =  -7


    1*x +  -2*y +   2*z +  -2u =  -3


   -1*x +  -1*y +  -1*z +   2u =   7


    2*x +   2*y +   1*z +  -2u =  -8


-----------------------------





   -2*x +   1*y +  -2*z +   2u =  -2


    2*x +  -2*y +   2*z +   1u =  -3


    1*x +  -2*y +  -2*z +   1u = -10


   -1*x +  -1*y +   1*z +  -1u =   2


-----------------------------





   -2*x +   2*y +   1*z +  -1u =   0


   -2*x +  -2*y +  -2*z +  -1u =   2


   -2*x +  -2*y +   1*z +  -2u =  -2


   -2*x +   2*y +  -1*z +   2u =  -2


-----------------------------





    1*x +   1*y +   2*z +  -1u =  -5


    2*x +   1*y +  -2*z +   1u =  -5


   -1*x +  -2*y +  -1*z +   2u =   5


    2*x +  -1*y +  -1*z +  -2u =   1


-----------------------------


   -2*x +  -2*y +  -1*z +  -2u =  -2


    1*x +  -1*y +   2*z +   2u =   3


    2*x +  -1*y +   2*z +   2u =   1


   -2*x +   2*y +   1*z +   1u =   9�
�
�



Âàpèàíò 10.


   -1*x +   1*y +  -2*z =   0


    2*x +   1*y +  -2*z =  -3


   -1*x +  -2*y +   2*z =   1





-----------------------------


Âàpèàíò 11.


    1*x +  -2*y +  -2*z =  -2


    2*x +   1*y +  -1*z =  -6


    1*x +   1*y +  -1*z =  -4





-----------------------------


Âàpèàíò 12.


   -1*x +   2*y +   2*z =  -8


   -2*x +   1*y +  -1*z =  -5


    2*x +  -2*y +   1*z =   7





-----------------------------


Âàpèàíò 13.


   -2*x +   2*y +  -1*z =   7


   -1*x +  -2*y +  -2*z =  -4


   -1*x +  -2*y +   2*z =   0





-----------------------------


Âàpèàíò 14.


   -1*x +  -1*y +  -2*z =   5


   -1*x +   1*y +  -1*z =   2


   -1*x +  -2*y +  -1*z =   5





-----------------------------


Âàpèàíò 15.


    1*x +   2*y +  -2*z =  -3


    2*x +  -1*y +   2*z =   5


   -1*x +  -2*y +  -2*z =  -1





-----------------------------


Âàpèàíò 16.


   -1*x +  -2*y +  -1*z =   1


    1*x +   1*y +   2*z =   3


    2*x +  -2*y +   1*z =   8





-----------------------------


Âàpèàíò 17.


   -1*x +  -1*y +  -2*z =  -8


    2*x +   1*y +  -2*z =   2


    1*x +  -2*y +  -2*z =  -6





-----------------------------


Âàpèàíò 18.


    1*x +  -1*y +  -2*z =  -2


   -1*x +  -1*y +  -1*z =   1


   -2*x +   1*y +  -2*z =  -1�



   -2*x +  -2*y +  -1*z +   1u =   4


    1*x +   2*y +  -1*z +  -2u =  -4


    2*x +   2*y +   2*z +   1u =  -2


    2*x +  -2*y +  -1*z +   2u =  14


-----------------------------





    1*x +   2*y +   1*z +  -2u =   4


    2*x +   2*y +   1*z +  -1u =   2


    2*x +   1*y +  -2*z +  -2u =  -1


    1*x +   2*y +   2*z +   1u =   2


-----------------------------





   -1*x +  -2*y +  -1*z +   1u =   4


   -2*x +  -2*y +   2*z +   1u =   8


   -1*x +  -2*y +  -1*z +  -1u =   0


   -2*x +  -2*y +  -2*z +  -2u =  -2


-----------------------------





    1*x +  -2*y +  -2*z +  -2u =   2


   -1*x +   2*y +   1*z +  -1u =  -6


    2*x +   2*y +  -2*z +  -1u =  -6


    1*x +   2*y +   1*z +  -1u = -10


-----------------------------





   -2*x +   2*y +  -1*z +  -2u =  -7


    2*x +  -2*y +  -2*z +   1u =   5


   -1*x +  -2*y +  -2*z +   1u =  -1


   -1*x +  -1*y +   2*z +  -1u =   3


-----------------------------





    2*x +  -2*y +   2*z +  -2u =   2


    2*x +  -1*y +  -2*z +   1u = -11


    1*x +  -1*y +   2*z +   1u =  -1


    1*x +  -2*y +  -2*z +   2u = -12


-----------------------------





   -1*x +  -1*y +   1*z +  -2u =   6


    1*x +   1*y +   1*z +   1u =  -3


   -1*x +   2*y +  -1*z +  -1u =   0


   -1*x +   1*y +  -1*z +  -2u =   2


-----------------------------





   -2*x +   1*y +   1*z +  -2u =   2


    1*x +   2*y +  -2*z +   2u =   1


   -1*x +   1*y +  -1*z +  -1u =   0


    1*x +  -1*y +   1*z +   2u =   1


-----------------------------


    2*x +  -2*y +  -1*z +  -1u =  -3


   -1*x +   1*y +  -1*z +  -1u =  -3


   -1*x +   2*y +  -1*z +   1u =   2


    1*x +  -2*y +   1*z +   1u =   2�
�
�



Âàpèàíò 19.


    2*x +  -1*y +  -1*z =   4


   -2*x +  -1*y +  -1*z =  -4


   -1*x +   1*y +  -2*z =   1





-----------------------------


Âàpèàíò 20.


   -2*x +  -1*y +   1*z =   1


   -2*x +  -2*y +   1*z =   3


   -2*x +  -1*y +  -1*z =  -1





-----------------------------


Âàpèàíò 21.


    1*x +  -1*y +   1*z =  -4


   -1*x +  -1*y +  -1*z =   2


    1*x +  -2*y +  -2*z =  -2





-----------------------------


Âàpèàíò 22.


    2*x +  -1*y +   1*z =   5


   -1*x +   1*y +   1*z =  -2


    1*x +  -2*y +   1*z =   6





-----------------------------


Âàpèàíò 23.


    1*x +   2*y +   2*z =  -2


    2*x +  -1*y +   2*z =  -1


   -2*x +   1*y +   2*z =   5





-----------------------------


Âàpèàíò 24.


   -1*x +  -1*y +   2*z =   1


    1*x +   2*y +   1*z =   6


   -2*x +   1*y +   1*z =  -1





-----------------------------


Âàpèàíò 25.


   -2*x +  -1*y +   1*z =  -4


   -1*x +   1*y +  -2*z =  -1


   -1*x +  -1*y +   2*z =  -3





-----------------------------


Âàpèàíò 26.


    1*x +   2*y +  -1*z =   4


   -2*x +  -2*y +   2*z =  -6


   -2*x +   1*y +  -1*z =   0


-----------------------------


Âàpèàíò 27.


   -2*x +   1*y +   2*z =   4


   -2*x +   1*y +   1*z =   5


   -2*x +  -1*y +   2*z =   0�



   -1*x +  -2*y +   1*z +  -2u =   2


   -2*x +  -2*y +  -2*z +  -1u =  11


   -1*x +   1*y +   1*z +   1u =  -1


   -2*x +  -1*y +  -2*z +  -1u =   9


-----------------------------





   -1*x +   1*y +  -2*z +  -1u =  -6


    2*x +  -2*y +   1*z +  -1u =   6


   -1*x +  -1*y +   1*z +  -1u =   1


   -2*x +  -2*y +  -1*z +  -1u =   0


-----------------------------





   -1*x +  -2*y +  -1*z +  -2u =   0


    2*x +   2*y +   2*z +   2u =   0


    1*x +   2*y +   2*z +  -2u =  -6


   -1*x +  -2*y +  -1*z +  -1u =   1


-----------------------------





    1*x +  -2*y +  -1*z +   2u =   1


   -1*x +   1*y +   1*z +   2u =   1


   -2*x +   1*y +  -2*z +  -1u =   3


   -1*x +  -1*y +  -1*z +   2u =   1


-----------------------------





    1*x +   1*y +   2*z +   1u =  -2


   -2*x +   2*y +   2*z +   1u =  -1


   -2*x +   2*y +  -2*z +  -1u =  -3


   -2*x +   2*y +  -2*z +   1u =  -5


-----------------------------





   -2*x +   1*y +   1*z +  -1u =  -1


    1*x +  -2*y +   1*z +   2u =  -4


   -2*x +   2*y +   1*z +   2u =  -3


   -2*x +   1*y +   2*z +  -2u =  -1


-----------------------------





   -2*x +  -2*y +   2*z +   2u =  -4


   -2*x +  -1*y +  -1*z +  -2u =  -7


   -1*x +   1*y +   1*z +  -2u =  -4


   -1*x +   1*y +  -1*z +   1u =   4


-----------------------------


   -2*x +   1*y +  -1*z +  -2u =  -5


    1*x +  -1*y +   2*z +  -1u =   7


    2*x +  -2*y +  -1*z +   2u =   5


   -2*x +  -1*y +   2*z +   1u =  -1


-----------------------------


    2*x +  -1*y +   1*z +   1u =   1


   -2*x +   1*y +  -1*z +   1u =   3


    2*x +   2*y +  -1*z +   1u =   0


   -2*x +   1*y +  -2*z +   1u =   1�
�
�



Âàpèàíò 1:	x=-2, y=-2, z=1


Âàpèàíò 2:	x=1, y=1, z=-1


Âàpèàíò 3:	x=-2, y=2, z=-1


Âàpèàíò 4:	x=1, y=-1, z=1


Âàpèàíò 5:	x=-2, y=1, z=-1


Âàpèàíò 6:	x=-2, y=2, z=2


Âàpèàíò 7:	x=-1, y=-1, z=1


Âàpèàíò 8:	x=-2, y=-2, z=-1


Âàpèàíò 9:	x=2, y=2, z=-1


Âàpèàíò 10:	x=-1, y=1, z=1


Âàpèàíò 11:	x=-2, y=-1, z=1


Âàpèàíò 12:	x=2, y=-2, z=-1


Âàpèàíò 13:	x=-2, y=2, z=1


Âàpèàíò 14:	x=-2, y=-1, z=-1


Âàpèàíò 15:	x=1, y=-1, z=1


Âàpèàíò 16:	x=1, y=-2, z=2


Âàpèàíò 17:	x=2, y=2, z=2


Âàpèàíò 18:	x=-1, y=-1, z=1


Âàpèàíò 19:	x=2, y=1, z=-1


Âàpèàíò 20:	x=1, y=-2, z=1


Âàpèàíò 21:	x=-2, y=1, z=-1


Âàpèàíò 22:	x=1, y=-2, z=1


Âàpèàíò 23:	x=-2, y=-1, z=1


Âàpèàíò 24:	x=2, y=1, z=2


Âàpèàíò 25:	x=2, y=-1, z=-1


Âàpèàíò 26:	x=1, y=1, z=-1


Âàpèàíò 27:	x=-2, y=2, z=-1


Âàpèàíò 28:	x=2, y=1, z=1


Âàpèàíò 29:	x=-1, y=1, z=2


Âàpèàíò 30:	x=2, y=-2, z=2�
Âàpèàíò 1:	x=-2, y=1, z=-2, u=-2


Âàpèàíò 2:	x=-2, y=-1, z=-2, u=-2


Âàpèàíò 3:	x=-1, y=1, z=-1, u=1


Âàpèàíò 4:	x=-1, y=-1, z=1, u=-1


Âàpèàíò 5:	x=1, y=-2, z=-2, u=2


Âàpèàíò 6:	x=-1, y=2, z=2, u=-1


Âàpèàíò 7:	x=1, y=1, z=-2, u=-2


Âàpèàíò 8:	x=-2, y=-2, z=-1, u=-1


Âàpèàíò 9:	x=-2, y=1, z=2, u=1


Âàpèàíò 10:	x=2, y=-2, z=-2, u=2


Âàpèàíò 11:	x=-1, y=1, z=1, u=-1


Âàpèàíò 12:	x=-1, y=-1, z=1, u=2


Âàpèàíò 13:	x=-2, y=-2, z=-2, u=2


Âàpèàíò 14:	x=2, y=-2, z=1, u=-1


Âàpèàíò 15:	x=-2, y=1, z=2, u=-2


Âàpèàíò 16:	x=-2, y=-1, z=1, u=-1


Âàpèàíò 17:	x=-1, y=1, z=1, u=1


Âàpèàíò 18:	x=1, y=1, z=1, u=2


Âàpèàíò 19:	x=-2, y=-2, z=-2, u=1


Âàpèàíò 20:	x=1, y=-2, z=1, u=1


Âàpèàíò 21:	x=2, y=-1, z=-2, u=1


Âàpèàíò 22:	x=1, y=2, z=-2, u=1


Âàpèàíò 23:	x=-1, y=-2, z=1, u=-1


Âàpèàíò 24:	x=1, y=1, z=-1, u=-1


Âàpèàíò 25:	x=1, y=2, z=-1, u=2


Âàpèàíò 26:	x=2, y=-2, z=1, u=-1


Âàpèàíò 27:	x=-1, y=1, z=2, u=2


Âàpèàíò 28:	x=-1, y=-2, z=-1, u=2


Âàpèàíò 29:	x=2, y=-1, z=1, u=1


Âàpèàíò 30:	x=2, y=2, z=2, u=1�
�
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