
Çàäà÷à 1. Âû÷èñëèòü îïðåäåëèòåëü ìàòðèöû
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ïóò¼ì ïðîâåäåíèÿ ýëåìåíòàðíûõ ïðåîáðàçîâàíèé.

Ðåøåíèå:

Íàïîìèíàíèå: äëÿ âû÷èñëåíèÿ îïðåäåëèòåëÿ êâàäðàòíîé ìàòðèöû ìîæíî èñïîëüçîâàòü
ýëåìåíòàðíûå ïðåîáðàçîâàíèÿ êàê íàä ñòðî÷êàìè, òàê è íàä ñòîëáöàìè ìàòðèöû â
ñèëó òîãî, ÷òî îïðåäåëèòåëü ìàòðèöû ñîâïàäàåò ñ îïðåäåëèòåëåì òðàíñïîíèðîâàííîé
ìàòðèöû.
Ýëåìåíòàðíûå ïðåîáðàçîâàíèÿ íàä ñòðî÷êàìè ìàòðèöû áûâàþò òð¼õ òèïîâ:

(a) Îáìåí ìåñòàìè ðÿäîâ ñ íîìåðàìè i è j (ñîêðàù¼ííî Ri ↔ Rj) (ïðè äàííîì
ïðåîáðàçîâàíèè îïðåäåëèòåëü ìàòðèöû óìíîæàåòñÿ íà -1),

(b) Óìíîæåíèå ðÿäà ñ íîìåðîì i íà íåíóëåâîå ÷èñëî r (ñîêðàù¼ííî Ri → rRi) (ïðè
äàííîì ïðåîáðàçîâàíèè îïðåäåëèòåëü ìàòðèöû óìíîæàåòñÿ íà r),

(c) Çàìåíà ðÿäà ñ íîìåðîì i íà íåãî ìèíóñ êðàòíîå ðÿäà j (ñîêðàù¼ííî Ri →
Ri − rRj) (ïðè äàííîì ïðåîáðàçîâàíèè îïðåäåëèòåëü ìàòðèöû íå ìåíÿåòñÿ).

Ââèäó òîãî, ÷òî îïðåäåëèòåëü ìàòðèöû ñîâïàäàåò ñ îïðåäåëèòåëåì òðàíñïîíèðîâàííîé
ìàòðèöû, òå æå ñàìûå îïåðàöèè ñ òåì æå ýôôåêòîì ìîæíî ïðîèçâîäèòü è íàä ñòîëáöàìè
(òîãäà â îáîçíà÷åíèè ïðîèçâîäèìîé îïåðàöèè áóêâà R çàìåíÿåòñÿ íà áóêâó C).
Öåëü çàêëþ÷àåòñÿ â ïðèâåäåíèè ìàòðèöû ê âåðõíåòðåóãîëüíîìó èëè íèæíåòðåóãîëüíîìó

âèäó, îïðåäåëèòåëü êîòîðîé åñòü ïðîèçâåäåíèå äèàãîíàëüíûõ ýëåìåíòîâ, à êàêîâ îïðåäåëèòåëü
ïåðâîíà÷àëüíîé ìàòðèöû ìîæíî îïðåäåëèòü, ñëåäÿ çà õîäîì ïðîâåä¼ííûõ îïåðàöèé.∣∣∣∣∣∣∣∣∣∣

7 6 9 4 −4
1 0 −2 6 6
7 8 9 −1 −6
1 −1 −2 4 5
−7 0 −9 2 −2

∣∣∣∣∣∣∣∣∣∣
R1↔R4−−−−−→

det×(−1)

∣∣∣∣∣∣∣∣∣∣
1 −1 −2 4 5
1 0 −2 6 6
7 8 9 −1 −6
7 6 9 4 −4
−7 0 −9 2 −2

∣∣∣∣∣∣∣∣∣∣
R2→R2−R1−−−−−−−→
det íåèçìåí.

∣∣∣∣∣∣∣∣∣∣
1 −1 −2 4 5
0 1 0 2 1
7 8 9 −1 −6
7 6 9 4 −4
−7 0 −9 2 −2

∣∣∣∣∣∣∣∣∣∣
R3→R3−7R1−−−−−−−→
det íåèçìåí.

∣∣∣∣∣∣∣∣∣∣
1 −1 −2 4 5
0 1 0 2 1
0 15 23 −29 −41
7 6 9 4 −4
−7 0 −9 2 −2

∣∣∣∣∣∣∣∣∣∣
R4→R4−7R1−−−−−−−→
det íåèçìåí.

∣∣∣∣∣∣∣∣∣∣
1 −1 −2 4 5
0 1 0 2 1
0 15 23 −29 −41
0 13 23 −24 −39
−7 0 −9 2 −2

∣∣∣∣∣∣∣∣∣∣
R5→R5+7R1−−−−−−−→
det íåèçìåí.

∣∣∣∣∣∣∣∣∣∣
1 −1 −2 4 5
0 1 0 2 1
0 15 23 −29 −41
0 13 23 −24 −39
0 −7 −23 30 33

∣∣∣∣∣∣∣∣∣∣
R3→R3−15R2−−−−−−−−→
det íåèçìåí.

∣∣∣∣∣∣∣∣∣∣
1 −1 −2 4 5
0 1 0 2 1
0 0 23 −59 −56
0 13 23 −24 −39
0 −7 −23 30 33

∣∣∣∣∣∣∣∣∣∣
R4→R4−13R2−−−−−−−−→
det íåèçìåí.

∣∣∣∣∣∣∣∣∣∣
1 −1 −2 4 5
0 1 0 2 1
0 0 23 −59 −56
0 0 23 −50 −52
0 −7 −23 30 33

∣∣∣∣∣∣∣∣∣∣
R5→R5+7R2−−−−−−−→
det íåèçìåí.



2 ∣∣∣∣∣∣∣∣∣∣
1 −1 −2 4 5
0 1 0 2 1
0 0 23 −59 −56
0 0 23 −50 −52
0 0 −23 44 40

∣∣∣∣∣∣∣∣∣∣
R4→R4−R3−−−−−−−→
det íåèçìåí.

∣∣∣∣∣∣∣∣∣∣
1 −1 −2 4 5
0 1 0 2 1
0 0 23 −59 −56
0 0 0 9 4
0 0 −23 44 40

∣∣∣∣∣∣∣∣∣∣
R5→R5+R3−−−−−−−→
det íåèçìåí.

∣∣∣∣∣∣∣∣∣∣
1 −1 −2 4 5
0 1 0 2 1
0 0 23 −59 −56
0 0 0 9 4
0 0 0 −15 −16

∣∣∣∣∣∣∣∣∣∣
R5→R5+R4−−−−−−−→
det íåèçìåí.

∣∣∣∣∣∣∣∣∣∣
1 −1 −2 4 5
0 1 0 2 1
0 0 23 −59 −56
0 0 0 9 4
0 0 0 −6 −12

∣∣∣∣∣∣∣∣∣∣
R5→−R5/6−−−−−−→

det×−1
6

∣∣∣∣∣∣∣∣∣∣
1 −1 −2 4 5
0 1 0 2 1
0 0 23 −59 −56
0 0 0 9 4
0 0 0 1 2

∣∣∣∣∣∣∣∣∣∣
R4↔R5−−−−−→

det×(−1)

∣∣∣∣∣∣∣∣∣∣
1 −1 −2 4 5
0 1 0 2 1
0 0 23 −59 −56
0 0 0 1 2
0 0 0 9 4

∣∣∣∣∣∣∣∣∣∣
R5→R5−9R4−−−−−−−→
det íåèçìåí.

∣∣∣∣∣∣∣∣∣∣
1 −1 −2 4 5
0 1 0 2 1
0 0 23 −59 −56
0 0 0 1 2
0 0 0 0 −14

∣∣∣∣∣∣∣∣∣∣
Îïðåäåëèòåëü òðåóãîëüíîé ìàòðèöû (ò.å. òàêîé, ó êîòîðîé ëèáî ïîä, ëèáî íàä

ãëàâíîé äèàãîíàëüþ âñå ýëåìåíòû ðàâíû 0) ðàâåí ïðîèçâåäåíèþ äèàãîíàëüíûõ ýëåìåíòîâ.
Ïîñêîëüêó ïîëó÷èâøåéñÿ ìàòðèöû îïðåäåëèòåëü ðàâåí −322 , è ïðè ïðîâåäåíèè

îïåðàöèé îïðåäåëèòåëü ïåðâîíà÷àëüíîé ìàòðèöû óìíîæèëñÿ íà−1/6, òî îïðåäåëèòåëü
ïåðâîíà÷àëüíîé ìàòðèöû ðàâåí 1932.
Îòâåò: îïðåäåëèòåëü ðàâåí 1932.

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


