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±eo� K � C �f�, m, n, r, s L«��ê. êÆPÒ��§ùÂ�Ó, k¦¯�±Î¯i

�P�.

1�Ü© (� 50 ©)

éuù�Ü©�z��¯K, �)�I���Ñz�K��Y, 
Ø7�?Û)º.

1 1 �K (�K� 32 ©) ����Ñ±e¯K��Y. (ØI��?�Ú)º.)

1. �Ñ��÷� f : C→ R.

2. - X = {0,−1, 1}, Y = {0,−1,−2}. ½ÂN� f : X → Y � f(x) = x3 − x. U¦ãL

X

g   

f // Y

X

f

>>

���N� g �k �. (XJvkù�� g, �±� 0 �.)

3. b� C �f� K ¥�3���� α ∈ K ÷v α2 − α+ 4 = 0. Ke��§3 K ¥�½k)

�´ . (�(À�Ø�½�k��.)

(A) x2 + x+ 4 = 0.

(B) x2 − 2x− 3 = 0.

(C) x2 − 2αx+ α− 5 = 0.

(D) x3 − x2 + 4α = 0.

4. �Ñ��Ý
 X ÷v X


1 −1 2

0 1 −1
1 1 1

 =

(
1 0 −1
1 1 0

)
.
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5. � A =

(
1 0 −1
2 3 −2

)
. e (a, 6, 2) áu A �1�m, K a = .

6. ��Ñ M3(R) ¥¤k1�{/�Ð�Ý
.

7. b� A ´�� 10 ��
, §÷v A4 − 2A2 = 4I10 + 5A. ��Ñ��gêØ�L 4 g�õ�

ª g ¦� A−1 = g(A).

8. � α1 = (2, 3, 1, 1), α2 = (4, 6, 2, 2), α3 = (0, 1, 2, 1), α4 = (2, 4, 3, 1).��Ñ�þ| α1, α2, α3, α4

¥�ü�ØÓ�4��5Ã'|.

1 2 �K (�K� 18 ©) ée¡z�Øä, `²Ù�(�Ä, �(��IP� T, �Ø��IP� F.

(ØI�)ºnd.)

1. éu?¿��N� f : X → Y ±9 X ���f8 A, XJ A ´Ã�8, K f−1(f(A)) �½�

´Ã�8.

2. � A,B ´8Ü X ���f8, C,D ´8Ü Y ���f8. K (A × C) ∪ (B × D) =

(A ∪B)× (C ∪D).

3. � A ∈Mn(K), b ∈ Kn×1, V ´ Kn×1 �f�m. XJ�5�§| AX = b k), ¿�Ù)8

�¹3 V ¥, K b ∈ V .

4. � α ∈ K4×1, β ∈ K1×4, A = αβ. K�3~ê c ∈ K ¦� A5 = cA.

5. � A1 ∈ Mm×n(K), A2 ∈ Mr×s(K), C ∈ Mm×s(K), b1 ∈ Km×1, b2 ∈ Kr×1. - A =(
A1 C

0 A2

)
, b =

(
b1
b2

)
. b� A1X = b1 Ú A2X = b2 Ñk). K AX = b ��½k).

6. b� Kn ¥�n��þ v1, v2, v3 ¥�?¿ü��5Ã', K�þ| v1, v2, v3 ��5Ã'.

1�Ü© (� 50 ©)

éue¡�z��¯K, �)I�¦�U�¦/�Ñ�K[!, ±¦z�K�)��ß��.

1 3 �K (�K� 8 ©) � a ∈ R, L1, L2, L3 ´²¡SäkXe�§���:

L1 : ax− y + 2 = 0 ; L2 : x− 2y − a = 0 ; L3 : 2x+ ay − 1 = 0.

b� L1, L2, L3 ´üüØÓ���, ��8 L1 ∩ L2 ∩ L3 T¹��:. ¦ a �¤k�U��.

1 4 �K (�K� 10 ©) b� V ´ Kn ���f8, �éu?¿ u, v ∈ V Ú?¿ λ ∈ K, þk

u+ λv ∈ V .

1. y² V ´ Kn �f�m.

2. b� dimV = n− 1, α ∈ Kn \ V . �¯ Kn = V ∪ span(α) ´Ä�½¤á, ��o ?

1 2 �/� 3 �
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1 5 �K (�K� 18 ©) �Ä���
 J =

(
0 1

−1 0

)
.

1. é?¿ G ∈M2(R), y²: G ÷v GTJG = J ��=�Ù1�ª det(G) �u 1.

2. é?¿ A ∈M2(R), y²±e�ã�d:

(i) A � J ���, =, AJ = JA.

(ii) �3 a, b ∈ R ¦� A =

(
a b

−b a

)
.

(iii) �3¢Xêõ�ª f ¦� A = f(J).

3. � S = {z ∈ C : |z| = 1} ��� 1 �Eê�¤�8Ü,

U := {G ∈M2(R) |G � J ���, � GTJG = J}.

y² S � U �m�3��V�.

4. � A =

(
a b

−b a

)
∈M2(R). O� A2024.

1 6 �K (�K� 8 ©) � A ∈Mn(K), B ∈Mn×s(K). y²±eü�^��d:

(i) éu?¿ x ∈ C (B) þk Ax ∈ C (B).

(ùp C (B) L«Ý
 B ���m, §´ Kn×1 �f�m.)

(ii) �3Ý
 C ∈Ms(K) ¦� AB = BC.

1 7 �K (�K� 5 ©) � α1, α2, · · · , αr ´ Rm×1 ¥��|�5Ã'���þ, β1, β2, · · · , βs
´ Rn×1 ¥��|�5Ã'���þ.

y²: ekXê cij ∈ R, 1 ≤ i ≤ r, 1 ≤ j ≤ s, ¦�

r∑
i=1

s∑
j=1

cijαiβ
T
j = 0,

Kz�Xê cij Ñ7L�".

1 8 �K (�K� 1 ©) ��Ñ��4«m [a, b] ¦� |a− b| ≤ 10 ¿�\3�Áòc¡ 7 ��K�

o�©á3T«mS.

1 3 �/� 3 �


