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�. (24©) W�K

1. ®� A−1 =

 1 2 4
0 3 5
0 0 6

 K A ���Ý
 A∗ =
1

18

 1 2 4
0 3 5
0 0 6



2. ¼ê f(x) =

∣∣∣∣∣∣∣∣
x x 0 2
3 x 1 1
2 1 x 0
5 4 2 x

∣∣∣∣∣∣∣∣ ¥ x3 �Xê´ −3

3. �Ý
 A =

(
2 1
−1 2

)
§E ���ü Ý
§Ý
 B ÷v BA = B + 2E§K |B| = 2

4. �Ý
 A =

 a 1 1 2
2 a+ 1 2a 3a+ 1
1 1 1 2

 ��33��"�
 B§¦BA = 0§Ka = 1

5.n��
 A,B÷v I+B = AB§Ù¥ I ´ü Ý
§AkA�� 3,-3,0§K B�A���
1

2
,−1

4
,−1

6. Ý
 A =

 −1 1
1

 , B =

 1
1
−1

 ´ÜÓÝ
§=�3�_Ý
 C§¦� CTAC = B§

Ù¥ C =

 0 0 1
0 1 0
1 0 0

 kõ«�Y§X

 0 0 1
− sinα cosα 0
cosα sinα 0


�. (24©) ÀJK

1. ®� ξ1, ξ2, ξ3 ´àg�5�§| Ax = 0 �Ä:)X§Ke��þ|�´ Ax = 0 �Ä:)X´ ( A )
A. ξ1 + ξ2, ξ2 + ξ3, ξ3 + ξ1 B. ξ1 − ξ2, ξ2 − ξ3, ξ3 − ξ1
C. ξ1, ξ2, ξ3 ����d��þ| D. ξ1, ξ2, ξ3 �������þ|

2. �k3��"¢��
 A = (aij)§|A| �z��� aij Ñ�u§gC��ê{fª§K A ��� ( D )
A. 0 B. 1 C. 2 D. 3

3. � α1, α2, β1, β2 þ´ n �(n ≥ 2) �þ§K ( D )
A. α1, α2 �5Ã'§β1, β2 �5Ã'§7k α1 + β1, α2 + β2 �5Ã'¶
B. α1, α2 �5�'§β1, β2 �5�'§7k α1 + β1, α2 + β2 �5�'¶
C. α1, α2 �5Ã'§β1, β2 �5�'§7k α1 + β1, α2 + β2 �5Ã'¶
D. α1, α2 �5�'§β1, β2 �5Ã'§7k α1 + β1, α2 + β2 �U�5Ã'§��U�5�'"

4. ®� A ´o�Ý
§� r(3I −A) = 2§Ù¥ I ´ü Ý
§K λ = 3 ´ A � ( C )
A. �­A�� B. �­A�� C. ��´�­A�� D. �õ´�­A��

5. � A � m× s Ý
§B � s× n Ý
§r(M) L«Ý
 M ��§K ABx = 0 Ú Bx = 0 ´Ó)�§|
���¿©^�´ ( C )
A. r(B) = s B. r(B) = n C. r(A) = s D. r(A) = m

6. � A,B Ñ´ n �¢é¡�_Ý
§K ( B )
A. �3�_Ý
P§¦�P−1AP = B B. �3�_Ý
P,Q§¦�PAQ = B
C. �3�_Ý
P§¦�PTAP = B B. AB −BA k�U�uü Ý
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n. (10©) ®��5�§|


x1 + x2 + 2x3 + 3x4 = 1
x1 + 3x2 + 6x3 + x4 = 3
3x1 − x2 − ax3 + 15x4 = 3
x1 − 5x2 − 10x3 + 12x4 = b

§¯ a, b ��Û��§�§|Ã)ºk��)º

kÃ¡õ)ºkÃ¡õ)�¦ÑÏ)"
)µéO2Ý
�Ð�1C�µ

(A, b) =


1 1 2 3 1
1 3 6 1 3
3 −1 −a 15 3
1 −5 −10 12 b

→


1 0 0 4 0
0 1 2 −1 1
0 0 2− a 2 4
0 0 0 3 b+ 5

.

� a 6= 2 �§r(A) = r(A, b) = 4§k��)"

� a = 2 �§(A, b) =


1 0 0 4 0
0 1 2 −1 1
0 0 2− a 2 4
0 0 0 3 b+ 5

→


1 0 0 0 −8
0 1 2 0 3
0 0 0 1 2
0 0 0 0 b− 1

.

d�� b 6= 1 �§r(A, b) = 4 > r(A) = 3§�§|Ã)"
� b = 1 �§r(A) = r(A, b) = 3 < 4§�§|kÃ¡õ|)§´�Ï)� (−8, 3, 0, 2)T +

k(0,−2, 1, 0)T , k ∈ R.

o. (10©) � A ´ n ��
§y²µ(1) eé?¿� n ��þ ξ§k ξTAξ = 0§K A ´�é¡Ý
§=
A = −AT¶(2) e A ´Ûê��é¡Ý
§¦ÑÙ1�ª |A| ��"

)µ(1) � ξ = ei§k eTi Aei = aii = 0, i = 1, 2, · · · , n.
2� ξ = ei + ej§k ξTAξ = eTi Aei + eTi Aej + eTj Aei + eTj Aej = aij + aji = 0, i, j = 1, 2, · · · , n.
�k aij = −aji, i, j = 1, 2, · · · , n§= A = −AT .

(2) � A ��ê n �Ûê�§|A| = |AT | = | −A| = (−1)n|A| = −|A|§�k |A| = 0.

Ê. (12) ®�¢�g. f(x1, x2, x3) = x21 − 2x22 − 2x23 − 4x1x2 + 4x1x3 + 2ax2x3 (a > 0) ÏL��C�
x = Uy �z�IO/ 2y21 + by22 + 2y23 . (1) ¦ëê a, b 9��C� U¶(2) �g.´Ä�½£�Ñ��n
d¤"

)µPC�c��g.�Ý
©O� A =

 1 −2 2
−2 −2 a
2 a −2

 , B =

 2 0 0
0 b 0
0 0 2

§
u´ f(x1, x2, x3) = xTAx = yT (UTAU)y = yTBy§
= UTAU = U−1AU = B§�Ý
 A,B �q£ÜÓ¤§
l
k |A| = |B|, trA = trB. = −(a+ 10)(a− 2) = 4b,−3 = 4 + b§
)� b = −7, a = 4£Ù¥a = −12 < 0 ØÜK¿§��¤.

¤± A =

 1 −2 2
−2 −2 4
2 4 −2

 , B =

 2 0 0
0 −7 0
0 0 2

§w, A �A��� λ = 2(�­),-7.

)�§| (2E−A)x = θ�Ã'A��þ α1 = (−2, 1, 0)T , α2 = (2, 0, 1)T§IO��z� γ1 =
1√
5
(−2, 1, 0)T , γ2 =

1

3
√
5
(2, 4, 5)T .

)�§| (−7E −A)x = θ �ü A��þ γ3 =
1

3
(−1,−2, 2)T .

- U = (γ1, γ3, γ2)§K U ´��Ý
§� UTAU = U−1AU = B.

(2) �g.Ø´�½�§nd�?¿ÀJ±e��µ
(1) A��Ø��u0¶(2) �.5�ê� 2 < 3¶
(3) ��^SÌfª< 0¶(4) f(0, 1, 0) = −2 < 0 �.

8. (10©) �k¢Xê�5�§|µ
n∑

j=1

aijxj = bi, i = 1, 2, · · · , n§Ù¥ |aii| > |ai1| + · · · + |ai,i−1| +

|ai,i+1|+ · · ·+ |ain|, i = 1, 2, · · · , n§y²d�§|k��)"

yµ��y²XêÝ
 A �1�ªØ�u 0 =�"^�y{"
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b� |A| = 0,K Ax = θ k�") x=


t1
t2
...
tn

. - |ti| = max{ |t1|, |t2|, · · · , |tn| }§K |ti| > 0.

�Ä1 i ��§ ai1t1 + · · ·+ aintn = 0 �� aiiti = −
n∑

j=1
j 6=i

aijtj§

u´k |aii||ti| = |
n∑

j=1
j 6=i

aijtj | ≤
n∑

j=1
j 6=i

|aij ||tj | ≤
n∑

j=1
j 6=i

|aij ||ti|.

Ï |ti| > 0§� |aii| ≤ |ai1|+ · · ·+ |ai,i−1|+ |ai,i+1|+ · · ·+ |ain|§�K�gñ"�Xê1�ªØ� 0 §�§
|k��)"

Ô. (10©) ��5C� A 3g,Ä e1 = (1, 0, 0)T , e2 = (0, 1, 0)T , e3 = (0, 0, 1)T e�Ý
� A = 15 −11 5
20 −15 8
8 −7 6

 (1) ¦ A 3Ä α1 = 2e1 + 3e2 + e3, α2 = 3e1 + 4e2 + e3, α3 = e1 + 2e2 + 2e3 e�

Ý
 B (2) ��þ x = e1 + 6e2 − e3§¦ Ax 3Ä e1, e2, e3 e��I"

)µ(1)�Ä e1, e2, e3�Ä α1, α2, α3�LÞÝ
� T§K T =

 2 3 1
3 4 2
1 1 2

§�±¦� T−1 =

 −6 5 −2
4 −3 1
1 −1 1

§
K B = T−1AT =

 1 0 0
0 2 0
0 0 3

.

(2) x 3Ä e1, e2, e3 e��I´

 1
6
−1

§� Ax 3Ä e1, e2, e3 e��I� 15 −11 5
20 −15 8
8 −7 6

 1
6
−1

 =

 −56−78
−40

 .
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