
4.2 n�1�ª�O�

�5�ê

1oÙµ1�ª

�²Æ� êÆ�ÚOÆ�

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

8¹

1 4.2 n�1�ª�O�

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

~4.1�

A =



0 0 · · · 0 a1n

0 0 · · · a2(n−1) a2n
...

... · · ·
...

...

0 a(n−1)2 · · · a(n−1)(n−1) a(n−1)n

an1 an2 · · · an(n−1) ann


¦detA.

) A ²LÐ�1C��±z�þn�Ý
.

òA ����1�g�þ¡���1��§��1�1§

��n− 1 g§�Ý


�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

~4.1�

A =



0 0 · · · 0 a1n

0 0 · · · a2(n−1) a2n
...

... · · ·
...

...

0 a(n−1)2 · · · a(n−1)(n−1) a(n−1)n

an1 an2 · · · an(n−1) ann


¦detA.

)

A ²LÐ�1C��±z�þn�Ý
.

òA ����1�g�þ¡���1��§��1�1§

��n− 1 g§�Ý


�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

~4.1�

A =



0 0 · · · 0 a1n

0 0 · · · a2(n−1) a2n
...

... · · ·
...

...

0 a(n−1)2 · · · a(n−1)(n−1) a(n−1)n

an1 an2 · · · an(n−1) ann


¦detA.

) A ²LÐ�1C��±z�þn�Ý
.

òA ����1�g�þ¡���1��§��1�1§

��n− 1 g§�Ý


�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

~4.1�

A =



0 0 · · · 0 a1n

0 0 · · · a2(n−1) a2n
...

... · · ·
...

...

0 a(n−1)2 · · · a(n−1)(n−1) a(n−1)n

an1 an2 · · · an(n−1) ann


¦detA.

) A ²LÐ�1C��±z�þn�Ý
.

òA ����1�g�þ¡���1��§��1�1§

��n− 1 g§�Ý


�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

A1 =



an1 an2 · · · an(n−1) ann

0 0 · · · 0 a1n

0 0 · · · a2(n−1) a2n
...

... · · ·
...

...

0 a(n−1)2 · · · a(n−1)(n−1) ann


z�g��ÑUC1�ª�ÎÒ§¤±detA = (−1)n−1 detA1.

òÝ
A1 ����1�g�þ¡���1��§��1�

1§��n− 2 g§��Ý
A2 §2òÝ
A2 ����1�g

�þ¡���1��§��1n1§��n− 3 g§��Ý
A3

§...§­Eþ¡���L§§²L

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

A1 =



an1 an2 · · · an(n−1) ann

0 0 · · · 0 a1n

0 0 · · · a2(n−1) a2n
...

... · · ·
...

...

0 a(n−1)2 · · · a(n−1)(n−1) ann



z�g��ÑUC1�ª�ÎÒ§¤±detA = (−1)n−1 detA1.

òÝ
A1 ����1�g�þ¡���1��§��1�

1§��n− 2 g§��Ý
A2 §2òÝ
A2 ����1�g

�þ¡���1��§��1n1§��n− 3 g§��Ý
A3

§...§­Eþ¡���L§§²L

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

A1 =



an1 an2 · · · an(n−1) ann

0 0 · · · 0 a1n

0 0 · · · a2(n−1) a2n
...

... · · ·
...

...

0 a(n−1)2 · · · a(n−1)(n−1) ann


z�g��ÑUC1�ª�ÎÒ§¤±detA = (−1)n−1 detA1.

òÝ
A1 ����1�g�þ¡���1��§��1�

1§��n− 2 g§��Ý
A2 §2òÝ
A2 ����1�g

�þ¡���1��§��1n1§��n− 3 g§��Ý
A3

§...§­Eþ¡���L§§²L

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

A1 =



an1 an2 · · · an(n−1) ann

0 0 · · · 0 a1n

0 0 · · · a2(n−1) a2n
...

... · · ·
...

...

0 a(n−1)2 · · · a(n−1)(n−1) ann


z�g��ÑUC1�ª�ÎÒ§¤±detA = (−1)n−1 detA1.

òÝ
A1 ����1�g�þ¡���1��§��1�

1§��n− 2 g§��Ý
A2 §

2òÝ
A2 ����1�g

�þ¡���1��§��1n1§��n− 3 g§��Ý
A3

§...§­Eþ¡���L§§²L

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

A1 =



an1 an2 · · · an(n−1) ann

0 0 · · · 0 a1n

0 0 · · · a2(n−1) a2n
...

... · · ·
...

...

0 a(n−1)2 · · · a(n−1)(n−1) ann


z�g��ÑUC1�ª�ÎÒ§¤±detA = (−1)n−1 detA1.

òÝ
A1 ����1�g�þ¡���1��§��1�

1§��n− 2 g§��Ý
A2 §2òÝ
A2 ����1�g

�þ¡���1��§��1n1§��n− 3 g§��Ý
A3

§...§­Eþ¡���L§§²L

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

(n− 1) + (n− 2) + · · ·+ 2 + 1 = n(n−1)
2

g��ü1���§Ý
C¤þn�Ý


An−1 =



an1 an2 · · · an(n−1) ann

0 a(n−1)2 · · · a(n−1)(n−1) ann
...

... · · ·
...

...

0 0 · · · a2(n−1) a2n

0 0 · · · 0 a1n


d5�4.8§detAn−1 = an1a(n−1)2 · · · a2(n−1)a1n§�An−1 ´

dA ²Ln(n−1)
2 g��ü1���§¤±

detA = (−1)
n(n−1)

2 detAn−1 = (−1)
n(n−1)

2 an1a(n−1)2 · · · a2(n−1)a1n.

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

(n− 1) + (n− 2) + · · ·+ 2 + 1 = n(n−1)
2

g��ü1���§Ý
C¤þn�Ý


An−1 =



an1 an2 · · · an(n−1) ann

0 a(n−1)2 · · · a(n−1)(n−1) ann
...

... · · ·
...

...

0 0 · · · a2(n−1) a2n

0 0 · · · 0 a1n


d5�4.8§detAn−1 = an1a(n−1)2 · · · a2(n−1)a1n§�An−1 ´

dA ²Ln(n−1)
2 g��ü1���§¤±

detA = (−1)
n(n−1)

2 detAn−1 = (−1)
n(n−1)

2 an1a(n−1)2 · · · a2(n−1)a1n.

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

(n− 1) + (n− 2) + · · ·+ 2 + 1 = n(n−1)
2

g��ü1���§Ý
C¤þn�Ý


An−1 =



an1 an2 · · · an(n−1) ann

0 a(n−1)2 · · · a(n−1)(n−1) ann
...

... · · ·
...

...

0 0 · · · a2(n−1) a2n

0 0 · · · 0 a1n


d5�4.8§detAn−1 = an1a(n−1)2 · · · a2(n−1)a1n§�An−1 ´

dA ²Ln(n−1)
2 g��ü1���§¤±

detA = (−1)
n(n−1)

2 detAn−1 = (−1)
n(n−1)

2 an1a(n−1)2 · · · a2(n−1)a1n.

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

(n− 1) + (n− 2) + · · ·+ 2 + 1 = n(n−1)
2

g��ü1���§Ý
C¤þn�Ý


An−1 =



an1 an2 · · · an(n−1) ann

0 a(n−1)2 · · · a(n−1)(n−1) ann
...

... · · ·
...

...

0 0 · · · a2(n−1) a2n

0 0 · · · 0 a1n



d5�4.8§detAn−1 = an1a(n−1)2 · · · a2(n−1)a1n§�An−1 ´

dA ²Ln(n−1)
2 g��ü1���§¤±

detA = (−1)
n(n−1)

2 detAn−1 = (−1)
n(n−1)

2 an1a(n−1)2 · · · a2(n−1)a1n.

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

(n− 1) + (n− 2) + · · ·+ 2 + 1 = n(n−1)
2

g��ü1���§Ý
C¤þn�Ý


An−1 =



an1 an2 · · · an(n−1) ann

0 a(n−1)2 · · · a(n−1)(n−1) ann
...

... · · ·
...

...

0 0 · · · a2(n−1) a2n

0 0 · · · 0 a1n


d5�4.8§detAn−1 = an1a(n−1)2 · · · a2(n−1)a1n§�An−1 ´

dA ²Ln(n−1)
2 g��ü1���§¤±

detA = (−1)
n(n−1)

2 detAn−1 = (−1)
n(n−1)

2 an1a(n−1)2 · · · a2(n−1)a1n.

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

½n4.1�A = (aij)n×n, B = (bij)n×n §K

det(AB) = detAdetB.

=Ý
¦È�1�ª�u1�ª�¦È.

íØ4.1�A = (aij)n×n §eA ´�_Ý
§KdetA 6= 0 §

�

det(A−1) =
1

detA
.

Ï�A�_§�3_Ý
A−1 §¦�AA−1 = In .

d½n4.1§K

det(AA−1) = detAdetA−1 = det In = 1.

¤±detA 6= 0 §�det(A−1) = 1
detA .

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

½n4.1�A = (aij)n×n, B = (bij)n×n §K

det(AB) = detAdetB.

=Ý
¦È�1�ª�u1�ª�¦È.

íØ4.1�A = (aij)n×n §eA ´�_Ý
§KdetA 6= 0 §

�

det(A−1) =
1

detA
.

Ï�A�_§�3_Ý
A−1 §¦�AA−1 = In .

d½n4.1§K

det(AA−1) = detAdetA−1 = det In = 1.

¤±detA 6= 0 §�det(A−1) = 1
detA .

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

½n4.1�A = (aij)n×n, B = (bij)n×n §K

det(AB) = detAdetB.

=Ý
¦È�1�ª�u1�ª�¦È.

íØ4.1�A = (aij)n×n §eA ´�_Ý
§KdetA 6= 0 §

�

det(A−1) =
1

detA
.

Ï�A�_§�3_Ý
A−1 §¦�AA−1 = In .

d½n4.1§K

det(AA−1) = detAdetA−1 = det In = 1.

¤±detA 6= 0 §�det(A−1) = 1
detA .

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

½n4.1�A = (aij)n×n, B = (bij)n×n §K

det(AB) = detAdetB.

=Ý
¦È�1�ª�u1�ª�¦È.

íØ4.1�A = (aij)n×n §eA ´�_Ý
§KdetA 6= 0 §

�

det(A−1) =
1

detA
.

Ï�A�_§�3_Ý
A−1 §¦�AA−1 = In .

d½n4.1§K

det(AA−1) =

detAdetA−1 = det In = 1.

¤±detA 6= 0 §�det(A−1) = 1
detA .

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

½n4.1�A = (aij)n×n, B = (bij)n×n §K

det(AB) = detAdetB.

=Ý
¦È�1�ª�u1�ª�¦È.

íØ4.1�A = (aij)n×n §eA ´�_Ý
§KdetA 6= 0 §

�

det(A−1) =
1

detA
.

Ï�A�_§�3_Ý
A−1 §¦�AA−1 = In .

d½n4.1§K

det(AA−1) = detAdetA−1 =

det In = 1.

¤±detA 6= 0 §�det(A−1) = 1
detA .

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

½n4.1�A = (aij)n×n, B = (bij)n×n §K

det(AB) = detAdetB.

=Ý
¦È�1�ª�u1�ª�¦È.

íØ4.1�A = (aij)n×n §eA ´�_Ý
§KdetA 6= 0 §

�

det(A−1) =
1

detA
.

Ï�A�_§�3_Ý
A−1 §¦�AA−1 = In .

d½n4.1§K

det(AA−1) = detAdetA−1 = det In =

1.

¤±detA 6= 0 §�det(A−1) = 1
detA .

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

½n4.1�A = (aij)n×n, B = (bij)n×n §K

det(AB) = detAdetB.

=Ý
¦È�1�ª�u1�ª�¦È.

íØ4.1�A = (aij)n×n §eA ´�_Ý
§KdetA 6= 0 §

�

det(A−1) =
1

detA
.

Ï�A�_§�3_Ý
A−1 §¦�AA−1 = In .

d½n4.1§K

det(AA−1) = detAdetA−1 = det In = 1.

¤±detA 6= 0 §�det(A−1) = 1
detA .

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

½n4.1�A = (aij)n×n, B = (bij)n×n §K

det(AB) = detAdetB.

=Ý
¦È�1�ª�u1�ª�¦È.

íØ4.1�A = (aij)n×n §eA ´�_Ý
§KdetA 6= 0 §

�

det(A−1) =
1

detA
.

Ï�A�_§�3_Ý
A−1 §¦�AA−1 = In .

d½n4.1§K

det(AA−1) = detAdetA−1 = det In = 1.

¤±detA 6= 0 §�det(A−1) = 1
detA .

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

½n4.2�A = (aij)n×n §K

detA = detAt.

=§=�ØUC1�ª��.

éAt ¢�Ð�1C�ÚéA ¢��A�Ð��C�´��

�§=

(1)��At �1i!j 1§Ò´��A �1i !j �¶

(2)òAt �1i 1¦�0 êc §Ò´òA �1i �¦�0êc ¶

(3)òAt �1i 1¦êc \�1j 1§Ò´òA�1i �¦êc

\�1j �.

q§detA = detAt§¤±1�ª¥é1¤á�5�§é�

��¤á.

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

½n4.2�A = (aij)n×n §K

detA = detAt.

=§=�ØUC1�ª��.

éAt ¢�Ð�1C�ÚéA ¢��A�Ð��C�´��

�§=

(1)��At �1i!j 1§Ò´��A �1i !j �¶

(2)òAt �1i 1¦�0 êc §Ò´òA �1i �¦�0êc ¶

(3)òAt �1i 1¦êc \�1j 1§Ò´òA�1i �¦êc

\�1j �.

q§detA = detAt§¤±1�ª¥é1¤á�5�§é�

��¤á.

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

½n4.2�A = (aij)n×n §K

detA = detAt.

=§=�ØUC1�ª��.

éAt ¢�Ð�1C�ÚéA ¢��A�Ð��C�´��

�§=

(1)��At �1i!j 1§Ò´��A �1i !j �¶

(2)òAt �1i 1¦�0 êc §Ò´òA �1i �¦�0êc ¶

(3)òAt �1i 1¦êc \�1j 1§Ò´òA�1i �¦êc

\�1j �.

q§detA = detAt§¤±1�ª¥é1¤á�5�§é�

��¤á.

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

½n4.2�A = (aij)n×n §K

detA = detAt.

=§=�ØUC1�ª��.

éAt ¢�Ð�1C�ÚéA ¢��A�Ð��C�´��

�§=

(1)��At �1i!j 1§Ò´��A �1i !j �¶

(2)òAt �1i 1¦�0 êc §Ò´òA �1i �¦�0êc ¶

(3)òAt �1i 1¦êc \�1j 1§Ò´òA�1i �¦êc

\�1j �.

q§detA = detAt§¤±1�ª¥é1¤á�5�§é�

��¤á.

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

½n4.2�A = (aij)n×n §K

detA = detAt.

=§=�ØUC1�ª��.

éAt ¢�Ð�1C�ÚéA ¢��A�Ð��C�´��

�§=

(1)��At �1i!j 1§Ò´��A �1i !j �¶

(2)òAt �1i 1¦�0 êc §Ò´òA �1i �¦�0êc ¶

(3)òAt �1i 1¦êc \�1j 1§Ò´òA�1i �¦êc

\�1j �.

q§detA = detAt§¤±1�ª¥é1¤á�5�§é�

��¤á.

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

½n4.2�A = (aij)n×n §K

detA = detAt.

=§=�ØUC1�ª��.

éAt ¢�Ð�1C�ÚéA ¢��A�Ð��C�´��

�§=

(1)��At �1i!j 1§Ò´��A �1i !j �¶

(2)òAt �1i 1¦�0 êc §Ò´òA �1i �¦�0êc ¶

(3)òAt �1i 1¦êc \�1j 1§Ò´òA�1i �¦êc

\�1j �.

q§detA = detAt§¤±1�ª¥é1¤á�5�§é�

��¤á.

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

½n4.2�A = (aij)n×n §K

detA = detAt.

=§=�ØUC1�ª��.

éAt ¢�Ð�1C�ÚéA ¢��A�Ð��C�´��

�§=

(1)��At �1i!j 1§Ò´��A �1i !j �¶

(2)òAt �1i 1¦�0 êc §Ò´òA �1i �¦�0êc ¶

(3)òAt �1i 1¦êc \�1j 1§Ò´òA�1i �¦êc

\�1j �.

q§detA = detAt§¤±1�ª¥é1¤á�5�§é�

��¤á.

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

¡��Ý
(1�ª)�ü�!òÝ
(1�ª)�,��¦�0

ê!òÝ
(1�ª)�,��¦êk \�,���Ý
(1�

ª)�Ð��C�.

d½n4.2§O�1�ª�§Q�±?1Ð�1C�§��

±?1Ð��C�.

~4.2�

A =


1 2 3 4 5

2 3 4 5 1

3 4 5 1 2

4 5 1 2 3

5 1 2 3 4


¦detA

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

¡��Ý
(1�ª)�ü�!òÝ
(1�ª)�,��¦�0

ê!òÝ
(1�ª)�,��¦êk \�,���Ý
(1�

ª)�Ð��C�.

d½n4.2§O�1�ª�§Q�±?1Ð�1C�§��

±?1Ð��C�.

~4.2�

A =


1 2 3 4 5

2 3 4 5 1

3 4 5 1 2

4 5 1 2 3

5 1 2 3 4


¦detA

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

¡��Ý
(1�ª)�ü�!òÝ
(1�ª)�,��¦�0

ê!òÝ
(1�ª)�,��¦êk \�,���Ý
(1�

ª)�Ð��C�.

d½n4.2§O�1�ª�§Q�±?1Ð�1C�§��

±?1Ð��C�.

~4.2�

A =


1 2 3 4 5

2 3 4 5 1

3 4 5 1 2

4 5 1 2 3

5 1 2 3 4


¦detA

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

)

òA ���Ñ\�11 �§1�ª��ØC.=

detA = det


15 2 3 4 5

15 3 4 5 1

15 4 5 1 2

15 5 1 2 3

15 1 2 3 4


2òÙ1�1¦(−1) \�±e�1§1�ª��ØC.=

detA = det


15 2 3 4 5

0 1 1 1 −4
0 2 2 −3 −3
0 3 −2 −2 −2
0 −1 −1 −1 −1



�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

) òA ���Ñ\�11 �§1�ª��ØC.

=

detA = det


15 2 3 4 5

15 3 4 5 1

15 4 5 1 2

15 5 1 2 3

15 1 2 3 4


2òÙ1�1¦(−1) \�±e�1§1�ª��ØC.=

detA = det


15 2 3 4 5

0 1 1 1 −4
0 2 2 −3 −3
0 3 −2 −2 −2
0 −1 −1 −1 −1



�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

) òA ���Ñ\�11 �§1�ª��ØC.=

detA = det


15 2 3 4 5

15 3 4 5 1

15 4 5 1 2

15 5 1 2 3

15 1 2 3 4



2òÙ1�1¦(−1) \�±e�1§1�ª��ØC.=

detA = det


15 2 3 4 5

0 1 1 1 −4
0 2 2 −3 −3
0 3 −2 −2 −2
0 −1 −1 −1 −1



�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

) òA ���Ñ\�11 �§1�ª��ØC.=

detA = det


15 2 3 4 5

15 3 4 5 1

15 4 5 1 2

15 5 1 2 3

15 1 2 3 4


2òÙ1�1¦(−1) \�±e�1§1�ª��ØC.

=

detA = det


15 2 3 4 5

0 1 1 1 −4
0 2 2 −3 −3
0 3 −2 −2 −2
0 −1 −1 −1 −1



�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

) òA ���Ñ\�11 �§1�ª��ØC.=

detA = det


15 2 3 4 5

15 3 4 5 1

15 4 5 1 2

15 5 1 2 3

15 1 2 3 4


2òÙ1�1¦(−1) \�±e�1§1�ª��ØC.=

detA = det


15 2 3 4 5

0 1 1 1 −4
0 2 2 −3 −3
0 3 −2 −2 −2
0 −1 −1 −1 −1



�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

) òA ���Ñ\�11 �§1�ª��ØC.=

detA = det


15 2 3 4 5

15 3 4 5 1

15 4 5 1 2

15 5 1 2 3

15 1 2 3 4


2òÙ1�1¦(−1) \�±e�1§1�ª��ØC.=

detA = det


15 2 3 4 5

0 1 1 1 −4

0 2 2 −3 −3
0 3 −2 −2 −2
0 −1 −1 −1 −1



�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

) òA ���Ñ\�11 �§1�ª��ØC.=

detA = det


15 2 3 4 5

15 3 4 5 1

15 4 5 1 2

15 5 1 2 3

15 1 2 3 4


2òÙ1�1¦(−1) \�±e�1§1�ª��ØC.=

detA = det


15 2 3 4 5

0 1 1 1 −4
0 2 2 −3 −3

0 3 −2 −2 −2
0 −1 −1 −1 −1



�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

) òA ���Ñ\�11 �§1�ª��ØC.=

detA = det


15 2 3 4 5

15 3 4 5 1

15 4 5 1 2

15 5 1 2 3

15 1 2 3 4


2òÙ1�1¦(−1) \�±e�1§1�ª��ØC.=

detA = det


15 2 3 4 5

0 1 1 1 −4
0 2 2 −3 −3
0 3 −2 −2 −2

0 −1 −1 −1 −1



�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

) òA ���Ñ\�11 �§1�ª��ØC.=

detA = det


15 2 3 4 5

15 3 4 5 1

15 4 5 1 2

15 5 1 2 3

15 1 2 3 4


2òÙ1�1¦(−1) \�±e�1§1�ª��ØC.=

detA = det


15 2 3 4 5

0 1 1 1 −4
0 2 2 −3 −3
0 3 −2 −2 −2
0 −1 −1 −1 −1


�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

2òÙ1�1¦(−2) \�1n1§ò1�1¦(−3)\�1
o1§ò1�1\�1Ê1§1�ª��ØC.

=

detA = det


15 2 3 4 5

0 1 1 1 −4
0 2 2 −3 −3
0 3 −2 −2 −2
0 −1 −1 −1 −1

 = det


15 2 3 4 5

0 1 1 1 −4
0 0 0 −5 5

0 0 −5 −5 10

0 0 0 0 −5


��§�1n1�1o1§1�ªCÒ.=

detA = −det


15 2 3 4 5

0 1 1 1 −4
0 0 −5 −5 10

0 0 0 −5 5

0 0 0 0 −5

 = (−15)× (−5)3 = 1875.

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

2òÙ1�1¦(−2) \�1n1§ò1�1¦(−3)\�1
o1§ò1�1\�1Ê1§1�ª��ØC.=

detA = det


15 2 3 4 5

0 1 1 1 −4
0 2 2 −3 −3
0 3 −2 −2 −2
0 −1 −1 −1 −1

 =

det


15 2 3 4 5

0 1 1 1 −4
0 0 0 −5 5

0 0 −5 −5 10

0 0 0 0 −5


��§�1n1�1o1§1�ªCÒ.=

detA = −det


15 2 3 4 5

0 1 1 1 −4
0 0 −5 −5 10

0 0 0 −5 5

0 0 0 0 −5

 = (−15)× (−5)3 = 1875.

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

2òÙ1�1¦(−2) \�1n1§ò1�1¦(−3)\�1
o1§ò1�1\�1Ê1§1�ª��ØC.=

detA = det


15 2 3 4 5

0 1 1 1 −4
0 2 2 −3 −3
0 3 −2 −2 −2
0 −1 −1 −1 −1

 = det


15 2 3 4 5

0 1 1 1 −4

0 0 0 −5 5

0 0 −5 −5 10

0 0 0 0 −5


��§�1n1�1o1§1�ªCÒ.=

detA = −det


15 2 3 4 5

0 1 1 1 −4
0 0 −5 −5 10

0 0 0 −5 5

0 0 0 0 −5

 = (−15)× (−5)3 = 1875.

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

2òÙ1�1¦(−2) \�1n1§ò1�1¦(−3)\�1
o1§ò1�1\�1Ê1§1�ª��ØC.=

detA = det


15 2 3 4 5

0 1 1 1 −4
0 2 2 −3 −3
0 3 −2 −2 −2
0 −1 −1 −1 −1

 = det


15 2 3 4 5

0 1 1 1 −4
0 0 0 −5 5

0 0 −5 −5 10

0 0 0 0 −5


��§�1n1�1o1§1�ªCÒ.=

detA = −det


15 2 3 4 5

0 1 1 1 −4
0 0 −5 −5 10

0 0 0 −5 5

0 0 0 0 −5

 = (−15)× (−5)3 = 1875.

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

2òÙ1�1¦(−2) \�1n1§ò1�1¦(−3)\�1
o1§ò1�1\�1Ê1§1�ª��ØC.=

detA = det


15 2 3 4 5

0 1 1 1 −4
0 2 2 −3 −3
0 3 −2 −2 −2
0 −1 −1 −1 −1

 = det


15 2 3 4 5

0 1 1 1 −4
0 0 0 −5 5

0 0 −5 −5 10

0 0 0 0 −5


��§�1n1�1o1§1�ªCÒ.=

detA = −det


15 2 3 4 5

0 1 1 1 −4
0 0 −5 −5 10

0 0 0 −5 5

0 0 0 0 −5

 = (−15)× (−5)3 = 1875.

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

2òÙ1�1¦(−2) \�1n1§ò1�1¦(−3)\�1
o1§ò1�1\�1Ê1§1�ª��ØC.=

detA = det


15 2 3 4 5

0 1 1 1 −4
0 2 2 −3 −3
0 3 −2 −2 −2
0 −1 −1 −1 −1

 = det


15 2 3 4 5

0 1 1 1 −4
0 0 0 −5 5

0 0 −5 −5 10

0 0 0 0 −5



��§�1n1�1o1§1�ªCÒ.=

detA = −det


15 2 3 4 5

0 1 1 1 −4
0 0 −5 −5 10

0 0 0 −5 5

0 0 0 0 −5

 = (−15)× (−5)3 = 1875.

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

2òÙ1�1¦(−2) \�1n1§ò1�1¦(−3)\�1
o1§ò1�1\�1Ê1§1�ª��ØC.=

detA = det


15 2 3 4 5

0 1 1 1 −4
0 2 2 −3 −3
0 3 −2 −2 −2
0 −1 −1 −1 −1

 = det


15 2 3 4 5

0 1 1 1 −4
0 0 0 −5 5

0 0 −5 −5 10

0 0 0 0 −5


��§�1n1�1o1§1�ªCÒ.

=

detA = −det


15 2 3 4 5

0 1 1 1 −4
0 0 −5 −5 10

0 0 0 −5 5

0 0 0 0 −5

 = (−15)× (−5)3 = 1875.

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

2òÙ1�1¦(−2) \�1n1§ò1�1¦(−3)\�1
o1§ò1�1\�1Ê1§1�ª��ØC.=

detA = det


15 2 3 4 5

0 1 1 1 −4
0 2 2 −3 −3
0 3 −2 −2 −2
0 −1 −1 −1 −1

 = det


15 2 3 4 5

0 1 1 1 −4
0 0 0 −5 5

0 0 −5 −5 10

0 0 0 0 −5


��§�1n1�1o1§1�ªCÒ.=

detA = −det


15 2 3 4 5

0 1 1 1 −4

0 0 −5 −5 10

0 0 0 −5 5

0 0 0 0 −5

 = (−15)× (−5)3 = 1875.

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

2òÙ1�1¦(−2) \�1n1§ò1�1¦(−3)\�1
o1§ò1�1\�1Ê1§1�ª��ØC.=

detA = det


15 2 3 4 5

0 1 1 1 −4
0 2 2 −3 −3
0 3 −2 −2 −2
0 −1 −1 −1 −1

 = det


15 2 3 4 5

0 1 1 1 −4
0 0 0 −5 5

0 0 −5 −5 10

0 0 0 0 −5


��§�1n1�1o1§1�ªCÒ.=

detA = −det


15 2 3 4 5

0 1 1 1 −4
0 0 −5 −5 10

0 0 0 −5 5

0 0 0 0 −5

 = (−15)× (−5)3 = 1875.

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

2òÙ1�1¦(−2) \�1n1§ò1�1¦(−3)\�1
o1§ò1�1\�1Ê1§1�ª��ØC.=

detA = det


15 2 3 4 5

0 1 1 1 −4
0 2 2 −3 −3
0 3 −2 −2 −2
0 −1 −1 −1 −1

 = det


15 2 3 4 5

0 1 1 1 −4
0 0 0 −5 5

0 0 −5 −5 10

0 0 0 0 −5


��§�1n1�1o1§1�ªCÒ.=

detA = −det


15 2 3 4 5

0 1 1 1 −4
0 0 −5 −5 10

0 0 0 −5 5

0 0 0 0 −5

 = (−15)× (−5)3 = 1875.

�²Æ� �5�ê1oÙµ1�ª



4.2 n�1�ª�O�

4.2 n�1�ª�O�

2òÙ1�1¦(−2) \�1n1§ò1�1¦(−3)\�1
o1§ò1�1\�1Ê1§1�ª��ØC.=

detA = det


15 2 3 4 5

0 1 1 1 −4
0 2 2 −3 −3
0 3 −2 −2 −2
0 −1 −1 −1 −1

 = det


15 2 3 4 5

0 1 1 1 −4
0 0 0 −5 5

0 0 −5 −5 10

0 0 0 0 −5


��§�1n1�1o1§1�ªCÒ.=

detA = −det


15 2 3 4 5

0 1 1 1 −4
0 0 −5 −5 10

0 0 0 −5 5

0 0 0 0 −5

 =

(−15)× (−5)3 = 1875.
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Thank you!
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