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1. (33©) W�K(z�3©)µ

(1) �F3´n�FourierÝ
§KF 2
3 = , F 4

3 = .

(2) �P =

 0 i 0
0 0 i
i 0 0

, KP 2020 = (J«µO�P 3). �3j


(unitary matrix)U = , ¦�UHPU´��é�
.

(3) ��:P = (1, 1, 1)'u²¡2x+2y+z = 0���:�I´ .
�A���Ý
´ .

(4) ®�Ý
A =

 0.4 0.2 0.3
0.2 0.4 0.3
0.4 0.4 0.4

´Ø�_Ý
§KA�A��
´ . �u0 = (10, 0, 0)T , limk→∞A

ku0 = .

(5) �A´'u��ëÏã�10 × 7�'éÝ
(incidence matrix).
����þf÷v ¦�AT y = f . ATA�é�����Ú
´ .

(6) �Äo��NÏLÊ����ë§þeüà�½����.. b
����5Xêþ�1, K�A�fÝÝ
K = .

2. (15©)�N1, N2´ü�5��"
§k�Ó��Ú4�õ�ª§N1ÚN2´
Ä�qº)º�Ï.

3. (16©)�A =

 4 2 2
−2 0 −4
0 0 4

§¦dx(t)
dt = Ax(t)���)Úù��§

|'ux(0) = (0, 1, 1)T �A).



4. (12©) �f(x)´��(−∞,+∞)þ±Ï´2π�¼ê§�−π ≤ x < π,
f(x) = x. ¦f(x)�Fourier?êÐm�¢/ª§¿y²

π

4
= 1− 1

3
+

1

5
− 1

7
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+∞∑
k=0

(−1)k
1

2k + 1
.

5. (10©) b�A = (aij)n×n´�Ý
§=aij > 0, i, j = 1, · · · , n.

(1) b��3y = (y1, y2, · · · , yn) 6= 0 ∈ RnÚc ∈ R÷vy ≥ 0 �Ay ≤
cy. A^Perron-Frobenius½ny²µρ(A) ≤ c, Ù¥ρ(A) L«
Ý
A �A���Ý����. (5µ�α = (x1, · · · , xn)T , β =
(y1, · · · , yn)T ∈ Rn, XJxi ≥ yi, i = 1, · · · , n, K�α ≥ β. X
Jxi > yi, i = 1, · · · , n, K�α > β.)

(2) -Ā = 1
ρ(A)A, `²limk→+∞Ā

k´Ä�3¿y².

6. (6©) �A´n�E�
§λ1, · · · , λs´A��Ü�pÉA��§A�4

�õ�ª´mA(x) = (x − λ1)m1 · · · (x − λs)ms . -B =

(
A In
0 A

)
.

�äB�4�õ�ªmB(x)´Ä�umA(x) = (x − λ1)
m1+1 · · · (x −

λs)
ms+1 ¿`²�Ï.

7. (8©) �A = (aij)´n�E�
§λ1, λ2, · · · , λn´Ùn�A��.

(1) ¦yµA´E�5
��=�
∑n

i=1 |λi|2 =
∑n

i,j=1 |aij |2.

(2) �A,BÚABþ´n�E�5
§¦yµBA�´E�5
.


