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1. (20 %) f x0 mq� P d� �j u(x) = f(x)g′(x) − f ′(x)g(x) �
k '+, ; v(x) = f(x0)g(x) − f(x)g(x0) {$P �j. o�: x0 {q�
P d �j v(x) � k + 1 '+. " �_.

2. (20 %) f A, B mq� P d� n ?#�, X = (x1, x2, · · · , xn)′. Æ�Z���#Æ* AX = 0 2 BX = 0 %	� l, m *��~0���O, �M
l ≥ 0, m ≥ 0. �T�
(1) #Æ* (AB)X = 0 #e� max{l, m} *��~0���O;

(2) 
 l + m > n, � (A + B)X = 0 ��$P�;

(3) a1 AX = 0 2 BX = 0 ~./�$P��O, [ l + m = n, � P n&`
�O α �Hz
��k
 α = β + γ, �M β, γ %	m AX = 0 2
BX = 0 ���O.

3. (15 %)f A, B, C, D { n ?#�. 
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= 0.![, 
 A mHX�, � D = CA−1B.

4. (15 %) f A m n |��I< V �
*���6, W m V �)I<,

AW �k W &�O��*
�)I<, �T:

dim(AW ) ≥ r(A) + dimW − n.� 1 �



5. (20 %) f α1, α2,· · ·, αn {q� P d� n |��I<d�
*8, A {
P d�
* n × s C�. 


(β1, β2, · · · , βs) = (α1, α2, · · · , αn)A,� L(β1, β2, · · · , βs) �|q = r(A).

6. (20 %) f A = (aij)n×n, B = (bkl)n×n {N*����h��C�.�T: n ?h#�
C =
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7. (25 %) � J �k�s^{ 1 � n ?C�, n ≥ 2, f f(x) = a + bx m�Kq� Q d�
� �j, Q A = f(J),

(1) ℄ J �^�v�!2^�v��O;

(2) ℄ A �u�v�)I<;

(3) A m&H��>5? a1H�>5, ℄� Q d�
*HXC� P , i�
P −1AP {�>C�, 
���*�>C�.

8. (15 %) f A m n ?'C�, �T:

An = 0 �[A� tr(Ak) = 0, k = 1, 2, , ..., n,�M tr(X) �k#� X �9.
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