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a11x1 +a12x2 + · · ·a1nxn = b1,

a21x1 +a22x2 + · · ·a2nxn = b2,

· · · · · · · · ·

am1x1 +am2x2 + · · ·amnxn = bmD
�u�
(1)

x1α1 + x2α2 + · · ·xnαn = β ,W�
αi =















a1i

a2i
...

ami















, β =















b1

b2
...

bm















.?h��Y mv|M α1, · · · ,αn �{�(3
�� β .

(2)

Ax = β ,W� A = [ai j]m×n, x = (x1, · · · ,xn)
T
.?h�YA� A�V (�().
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5a 1. _ Af n=A��^�� n=A� B�
AB = BA = E, (1)��A� ABI,Bu A�I�e,:) B = A−1

.℄1Æ��P' (1)�A� B,�� Af,BI��XU�aR��A�fDV��DVA��V℄2Y?�f,t	�DVA��aR���5F 1: ℄1 n=A� ADV��o�Vft	��7��eBI1.:+℄V=�BI�eI1K9j℄5a�(* �mA� *)_ A = [ai j]nu n=A��Ai j u�Nd |A|��k ai j �/PblO, i, j = 1,2, · · · ,n.��A�














A11 A21 · · · An1

A12 A22 · · · An2
...

...
. . .

...

A1n A2n · · · Ann















(2)u A�*T�e, :u A∗.G: (�:")

A =

(

a11 a12

a21 a22

)

, A∗ =

(

a22 −a12

−a21 a11

)

.

j℄5F�n =A� ADV��+
�q;u |A| 6= 0.℄1 ADV��
A−1 =

1
|A|

A∗
. (3)
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�T�
���� (1)L�Z�Nd�� |A||B|= 1,n
 |A| 6= 0.�+���` (3)�#�IÆ�Nd�� (N)�C��8�� [s]WH 1:% n=*� A,^� n=*� B�
AB = E (5 BA = E),� ADV�X A−1 = B.�T��q;� |A| 6= 0,�' ADV�� B = B(AA−1) = (BA)A−1 = A−1.

WH 2: (Crammer (�) {�*�( Ax = β � |A| 6= 0 `�t	? x =

A−1β .#�
xi =

n

∑
j=1

(A−1)i jb j =
n

∑
j=1

1
|A|

(A∗)i jb j ((A∗)i j �e�mA�� i j/�k)

=
n

∑
j=1

1
|A|

A jib j ((A) ji �e |A|� ji/�k��j�%d)

=
1
|A|

Di.(Di �e |A|� iN�k�4u β )

M�BI�e1Zi5F�(�ix) (1) (A−1)−1 = A

(2) (kA)−1 = k−1A−1
, k 6= 0

(3) (AB)−1 = B−1A−1
, (A1A2 · · ·Am)−1 = A−1

m · · ·A−1
2 A−1

1

(4) (AT )−1 = (A−1)T

(5) |A−1| = 1
|A|

(6) (Am)−1 = (A−1)m�T� (3) (AB)(B−1A−1) = E.

(4) AT (A−1)T = (A−1A)T = ET = E. [s]
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G 1_ n=A� A,BP' A+B = AB,�T A−E DVY�WV�G 2_ n=A� A,B,A+BBDV��T A−1 +B−1 DVY�WV�G 3_ Au n(n ≥ 2)=A���T |A∗| = |A|n−1
.�T� |A| 6= 0. IÆ (3).

|A| = 0. �`�K AA∗ = O. z�� |A∗| = 0. )�(�,��� A =

A(A∗(A∗)−1) = (AA∗)(A∗)−1 = O,,Q&� [s]G 3 (p. 89 (60))_ A,Bu n=A��X E −ABDV��T E −BA�DV��T�IÆ Laplace#G7+EA���l�
(

E B

A E

)(

E −B

E

)

=

(

E

A E −AB

)

,

(

E −B

E

)(

E B

A E

)

=

(

E −BA

A E

)

.
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3S?�Af2;Eprnoq�<	/A�g��+u^-/}A��D
bz6�.~�A��l�	 *(�J�%A�
A :=













1 3 −2 9 0

0 −2 −5 −3 −1

0 0 0 3 −1

0 0 0 −2 −3













,O
A11 =

(

1 3 −2

0 −2 −5

)

, A21

(

0 0 0

0 0 0

)

,

A12 =

(

9 0

−3 −1

)

, A22 =

(

3 −1

−2 −3

)

.� A =

(

A11 A12

A21 A22

)

.	>!!�ix+EA���l�_�:D�e1<9P-%+EA�
A =















A11 A12 · · · A1q

A21 A22 · · · A2q
...

...
. . .

...

Ap1 Ap2 · · · Apq















=: (Ai j)p×q,

B =















B11 B12 · · · B1q

B21 B22 · · · B2q
...

...
. . .

...

Bp1 Bp2 · · · Bpq















=: (Bi j)p×q,
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W� Ai j,Bi j(i = 1, · · · , p, j = 1, · · ·q)urF�A��� L`\g
A+B =















A11 +B11 A12 +B12 · · · A1q +B1q

A21 +B21 A22 +B22 · · · A2q +B2q
...

...
. . .

...

Ap1 +Bp1 Ap2 +Bp2 · · · Apq +Bpq















=: (Ai j +Bi j)p×q;^ kuj�
kA =















kA11 kA12 · · · kA1q

kA21 kA22 · · · kA2q
...

...
. . .

...

kAp1 kAp2 · · · kApq















=: (kAi j)p×q.

7�:D�e1-9 (* j4 *)_ Au m× pA�� Bu p×nA��z% A, B+E��Y% A�N�+(�% B���+(	� (� A��� B�N�+(D0&m�), �D
C�+EA���(�J�
A =















A11 A12 · · · A1s

A21 A22 · · · A2s
...

...
. . .

...

Ar1 Ar2 · · · Ars















m1�
m2�

...

mr�
p1N p2N · · · psN

B =















B11 B12 · · · B1t

B21 B22 · · · B2t
...

...
. . .

...

Bs1 Bs2 · · · Bst















p1�
p2�

...

pr�
n1N n2N · · · ntN
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�H m1 +m2 + · · ·+mr = m, p1 + p2 + · · · ps = p, n1 +n2 + · · ·nt = n.O+EA�
C = (Ci j)r×t, Ci j =

s

∑
k=1

AikBk j, i = 1, · · · ,r; j = 1, · · · , t.�L`\g C = AB.J� ([P. 86] 40 (2))9l












1 −1 0 0

3 −1 0 0

0 1 0 0

0 0 2 −1

























1 0 0 0

−1 0 0 0

0 1 3 −1

0 2 1 4













.

J�<A��uN|M (5�|M)�+EA� (P.1J): A = (α1, · · · ,αn).M�:D�e1kh
A =















A11 A12 · · · A1q

A21 A22 · · · A2q
...

...
. . .

...

Ap1 Ap2 · · · Apq















,

AT =















AT
11 AT

21 · · · AT
p1

AT
12 AT

22 · · · AT
p2

...
...

. . .
...

AT
1q AT

2q · · · AT
pq















.#��Æ�S/}A��$��'XS/}A�$�"���w�[�
7



R�:D6>�e
diag(A1,A2, · · · ,An) :=















A1

A2
. . .

An















.\��� diag(A1,A2, · · · ,An)
−1 = diag((A1)

−1
,(A2)

−1
, · · · ,(An)

−1).m^��T [p.54] Up 2.7; [p.83] 15,16,17; [p. 84] 21(5,7), 22 (3,4); [p.85] 24;

[p. 86] 41, 42(3,4).
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