
Çàäà÷à 1. Äàíà ìàòðèöà
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Íàéòè îáðàòíóþ ìàòðèöó, ïóò¼ì ïðîâåäåíèÿ ýëåìåíòàðíûõ ïðåîáðàçîâàíèé.

Ðåøåíèå:

Íàïîìèíàíèå: äëÿ íàõîæäåíèÿ îáðàòíîé ìàòðèöû ñïðàâà ê íåé ñëåäóåò äîïèñàòü
åäèíè÷íóþ è, ïîäâåðãàÿ ïåðâóþ ýëåìåíòàðíûì ïðåîáðàçîâàíèÿì íàä å¼ ñòðîêàìè,
ïîïûòàòüñÿ ñäåëàòü èç íå¼ åäèíè÷íóþ ìàòðèöó. Åñëè ýòî óäàëîñü, òî äîïèñàííàÿ
ñïðàâà åäèíè÷íàÿ ìàòðèöà, ïîäâåðãíóòàÿ òåì æå ïðåîáðàçîâàíèÿì, è áóäåò îáðàòíîé.
Åñëè ïðèâåñòè ìàòðèöó ê åäèíè÷íîé òàêèì ñïîñîáîì íå óäà¼òñÿ, òî îáðàòíîé ó íå¼ íå
ñóùåñòâóåò.
Ýëåìåíòàðíûå ïðåîáðàçîâàíèÿ íàä ñòðî÷êàìè ìàòðèöû áûâàþò òð¼õ òèïîâ:

(a) Îáìåí ìåñòàìè ðÿäîâ ñ íîìåðàìè i è j (ñîêðàù¼ííî Ri ↔ Rj),
(b) Óìíîæåíèå ðÿäà ñ íîìåðîì i íà íåíóëåâîå ÷èñëî r (ñîêðàù¼ííî Ri → rRi),
(c) Çàìåíà ðÿäà ñ íîìåðîì i íà íåãî ìèíóñ êðàòíîå ðÿäà j (ñîêðàù¼ííî Ri →

Ri − rRj), 
2 4 3 −2 | 1 0 0 0
4 −1 9 −1 | 0 1 0 0
−2 5 6 4 | 0 0 1 0

0 −9 3 2 | 0 0 0 1

 R2→R2−2R1−−−−−−−→


2 4 3 −2 | 1 0 0 0
0 −9 3 3 | −2 1 0 0
−2 5 6 4 | 0 0 1 0

0 −9 3 2 | 0 0 0 1

 R3→R3+R1−−−−−−−→


2 4 3 −2 | 1 0 0 0
0 −9 3 3 | −2 1 0 0
0 9 9 2 | 1 0 1 0
0 −9 3 2 | 0 0 0 1

 R4→R4−R2−−−−−−−→


2 4 3 −2 | 1 0 0 0
0 −9 3 3 | −2 1 0 0
0 9 9 2 | 1 0 1 0
0 0 0 −1 | 2 −1 0 1

 R3→R3+R2−−−−−−−→


2 4 3 −2 | 1 0 0 0
0 −9 3 3 | −2 1 0 0
0 0 12 5 | −1 1 1 0
0 0 0 −1 | 2 −1 0 1

 R2→−R2/3−−−−−−→


2 4 3 −2 | 1 0 0 0
0 3 −1 −1 | 2/3 −1/3 0 0
0 0 12 5 | −1 1 1 0
0 0 0 −1 | 2 −1 0 1

 R4→−R4−−−−−→


2 4 3 −2 | 1 0 0 0
0 3 −1 −1 | 2/3 −1/3 0 0
0 0 12 5 | −1 1 1 0
0 0 0 1 | −2 1 0 −1

 R3→R3−5R4−−−−−−−→



2 
2 4 3 −2 | 1 0 0 0
0 3 −1 −1 | 2/3 −1/3 0 0
0 0 12 0 | 9 −4 1 5
0 0 0 1 | −2 1 0 −1

 R3→R3/12−−−−−−→


2 4 3 −2 | 1 0 0 0
0 3 −1 −1 | 2/3 −1/3 0 0
0 0 1 0 | 3/4 −1/3 1/12 5/12
0 0 0 1 | −2 1 0 −1

 R2→R2+R4−−−−−−−→


2 4 3 −2 | 1 0 0 0
0 3 −1 0 | −4/3 2/3 0 −1
0 0 1 0 | 3/4 −1/3 1/12 5/12
0 0 0 1 | −2 1 0 −1

 R1→R1+2R4−−−−−−−→


2 4 3 0 | −3 2 0 −2
0 3 −1 0 | −4/3 2/3 0 −1
0 0 1 0 | 3/4 −1/3 1/12 5/12
0 0 0 1 | −2 1 0 −1

 R2→R2+R3−−−−−−−→


2 4 3 0 | −3 2 0 −2
0 3 0 0 | −7/12 1/3 1/12 −7/12
0 0 1 0 | 3/4 −1/3 1/12 5/12
0 0 0 1 | −2 1 0 −1

 R2→R2/3−−−−−→


2 4 3 0 | −3 2 0 −2
0 1 0 0 | −7/36 1/9 1/36 −7/36
0 0 1 0 | 3/4 −1/3 1/12 5/12
0 0 0 1 | −2 1 0 −1

 R1→R1−3R3−−−−−−−→


2 4 0 0 | −21/4 3 −1/4 −13/4
0 1 0 0 | −7/36 1/9 1/36 −7/36
0 0 1 0 | 3/4 −1/3 1/12 5/12
0 0 0 1 | −2 1 0 −1

 R1→R1/2−−−−−→


1 2 0 0 | −21/8 3/2 −1/8 −13/8
0 1 0 0 | −7/36 1/9 1/36 −7/36
0 0 1 0 | 3/4 −1/3 1/12 5/12
0 0 0 1 | −2 1 0 −1

 R1→R1−2R2−−−−−−−→


1 0 0 0 | −161/72 23/18 −13/72 −89/72
0 1 0 0 | −7/36 1/9 1/36 −7/36
0 0 1 0 | 3/4 −1/3 1/12 5/12
0 0 0 1 | −2 1 0 −1


Îòâåò: îáðàòíàÿ ìàòðèöà ðàâíà

−161/72 23/18 −13/72 −89/72
−7/36 1/9 1/36 −7/36

3/4 −1/3 1/12 5/12
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 .

Ðåøåíèå âûïîëíåíî àâòîìàòè÷åñêè.
Ïðîãðàììó � ó÷åáíîå ïîñîáèå ðàçðàáîòàë Àðòåìèé Áåðëèíêîâ.
Web-èíòåðôåéñ Ïàâëà Ëàïèíà.


