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• "$# [1][2][3][4][5][6][7][8][9] %'&$(*) 2 #*+-,/.1032$465!7*8$9
• 4/5;:!<'=;>6"?#!@BADCFE!G;@'ADCIH;J*+-K!LM0-NPO?%'+RQ!S 2 #!TU'V$W*X/YPZ 9
• []\ N =*^`_/aB%$b/c'> Z =$d/aP%$b/cP> Q =$e!f/aP%$b!c'> R =$ga'%$b/c'> C =$h6i/aP%$b/c*+3j W 9

[1] k GL(2, C) %$l A, B +m['\!n/o$p W*X 9
A =

[

i 0
0 −i

]

, B =

[

0 1
−1 0

]

.

N/q*0 i =$r/a'sutPn/v X 9 Y % Z$w3x %/"!y$5{z/8$9
(1) A, B +m|]}uk GL(2, C) %u~6�]%u�6T6k G �u�6� W{X6Y]Z +m�67]9��6N Y%uk G %$t/a*+-�'�]8$9
(2) 4

x!�/� k S4 = G
Z3�u�'� �/T!k*+3|]� �/�PY'Z +3�67'9

(3) 8
x!�/� k S8 = G

Z3�u�'� �/T!k*+3|]} Y'Z +3�/7'9
(4) 6

x!�/� k S6 = G
Z3�u�'� �/T!k*+3|]}/(*�P�`($5*z68$9

[2] R +3�6l'�]8?�$�6l Z��'�]X sut!l*+6O3�]�$�6� Z�W{X'Zuw >�['\6%/"6y5�z68$9
(1) i6�/�P�$ '%/o$p�+m¡/¢*8$9
(2) I, J + R %u�6�]�u ]> P + R %ui6�6�]�$  Z�W{X]Z$w > x % (a), (b), (c)= �$£ n/v X/Y'Z +m�/7'9

(a) I ⊂ P �/N/= J ⊂ P .

(b) I ∩ J ⊂ P.

(c) IJ ⊂ P.

(3) I, J, K + R %u�!�]�$  Z`W{X 9 I ⊂ J ∪ K
� )3¤ I ⊂ J �6N/= I ⊂ K �¥§¦3¨ � Y'Z +3�!7]9

(4) I, J, K + R %u�/�'�$ ]> P + R %$i!�6�'�$  Z`W*X 9 I ⊂ J ∪ K ∪ P
�

)m¤ , I = J, K, P % � S/©'(6y$|P�$© X/Y'Z +-�/7'9
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[3]

(1) e��$c F5 = {0, 1, 2, 3, 4} y � 0 , � x������ x2 − 2 = 0 = F5 %]&$nu4	� ��]Y'Z +�

�$7*8 .

(2) F5 %���� c % & 8 ¦ , f(x) = x2−2 % 4 α +�� ¦ >�c F = F5(α) = {a+bα :

a, b ∈ F5}
Z ��� . ξ := 1 + 2α % Z�w , ξn, n = 2, 3, 4, 6, 8, 12, 24, +����7{8 .

(3) F %����/k F ∗ =��
�uk'n/v X!Y'Z +�

�$7�8 .

[4] K
Z

L + �$�P%�!#" 2
x l!h;c Z 0R> |K|

Z
|L| + $?©1)R%�%�&�')($g* Z`W�X 9 K % 2 s?c σ

Z
L % 2 s�c τ + Z ¦ >�+#,�c |K|

Z
|L| y;� � 2

|σ| ⊂ |K|
Z

|τ | ⊂ |L| +.-!%./'y.0 ¦21)3 7'2/n w6X t�4�5
6'+ M
Z�W*X 9

|K| |L|

|σ|

|τ |

7 )3y |K|
Z

|L| %?�/T)+�,?c |K − {σ}|
Z

|L − {τ}| y/� � 2 |σ| %98#:
∂|σ| ⊂ |K − {σ}|

Z
|τ | %98�: ∂|τ | ⊂ |L − {τ}| + � /]y90 ¦;1<3 7]26n w6X M%?�6T/t�4�5
6 + M0

Z`W*X
.x %/"/y$5{z!8$9/N/q*0-> Hq =$d�=6a q

x l
>�?A@9B�C$k Z�W*X 9
(1) D6|
E�F |σ| ↪→ |K| �?d�=/a 0

x l)>9?A@9B�Cuk'% �u� +�G�H W*X6Y'Z +

<�$7�8$9

(2) Hq(M) ∼= Hq(|K|) ⊕ Hq(|L|) (q > 0) +�

�$7�8u9
(3) |K| ��I w�J �?�.K
L
M.,!y � 4'% Z$w > H1(M0) ∼= H1(|K|) ⊕ H1(|L|) +

<�$7�8$9
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[5]
x % ����� n/o$p 7 © X R4 %?�6T/t�4�5
6P+ M

Z`W*X 9
x2 + y2 + z2 + w2 = 1, xy + zw = 0.

(1) M = R4 %$�/T)+./6c'n/v X!Y'Z +3�67'9
(2)
x % � n��]z])�© X M �6%��ua f : M → R %�� T]� 0 y �]X M %��6%��a{+3�P�'8$9

f(x, y, z, w) = x2 + y2.

[6]
x %P8{�`y	��
	�#C�
3j6� 7 ©PN
M.,'+��*z X 9

p(u, v) =
(

x(u) cos v, x(u) sin v, z(u)
)

(π

2
≤ u < π,−π ≤ v ≤ π

)

N!q*0 x(u) = sin u, z(u) = cos u + log tan
u

2
.

(1)
Y %
M�,/%����	�)M��*+3�'�'8?9

(2) �6a ε ∈ (0, π
2
) y � 0326> uv ��,��/%�L	� 1

Vε =
{

(u, v)
∣

∣

∣

π

2
≤ u ≤ π − ε, −π ≤ v ≤ π

}

y ���!W*X M.,/%?�6T�� 1 %�,��*+ Aε

Z`W*X'Z?w >
lim

ε→+0
Aε

+m�'�P8$9
(3) M9,/%������� �! � I, �
�	�� �! � II �

I = dξ2 + 2 cos θ dξ dη + dη2

II = 2 sin θ dξ dη

(

θ = θ(ξ, η) =�"�)3( � �ua )

%�!'y �'X 8*� � �#
	��C�
%$!� (u, v) 7→ (ξ, η)
Z �$a θ(ξ, η) +m�'�'8$9
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[7] Ω +3h/i ��, � %���� Z 0-> f(z) +.$!%��/%������?a Z`W*X 9
(1) |f(z)| � Ω

� %.5'n �/��� � 1 �/n!o$a � )3¤!> f(z) = Ω �/o$a Z3�'X/YZ +3�!7'9
(2) &
	 a >��
� r > 0 %�
��'� Ω y$|P�$© X'Z`W�X 9 Y % Z$w > ρ ∈ [0, r) y� 032!> x � ¥1¦-¨ � Y'Z +3�!7'9

f(a) =
1

2π

∫

2π

0

f(a + ρeiθ)dθ.

(3) f(z) � Ω � oua n � � Zuw > |f(z)| = Ω
� n�~ � £ +�� N � � Y Z + � 7 9

(4) f(z) � Ω �;o?aBn �!� Z$w > f(z) %?g!�P= Ω
� n?~;� £ +��PN �;�PY'Z+m�/7P9

[8] f + R �6%$ ��
C��$��� � �$a , G, fn, Gn (n = 1, 2, 3, ...) + R �!%$ ��
C
�?���/T � �$a Z`W{X .

x +��]o W*X .

���
(i) 0 ≤ fn(x) ≤ Gn(x), a.e. x ∈ R, (n = 1, 2, 3, ...).

���
(ii) lim

n→∞

fn(x) = f(x), a.e. x ∈ R.

���
(iii) lim

n→∞

∫

� |G(x) − Gn(x)|dx = 0.

[ \ ��a F y � 0 2 F+(x) = max{F (x), 0}, F−(x) = max{−F (x), 0}
Z �	� .x %6"/y$5*z/8 .

(1) G− f =!���/T]n lim
n→∞

∫

� (G− fn)+(x)dx =

∫

� (G(x)− f(x))dx � ¥'¨ W*XY]Z +-�/7 .

(2) lim
n→∞

∫

� (G − fn)−(x)dx = 0 +3�67 .

(3) f =!�	�6T'n
lim

n→∞

∫

� fn(x)dx =

∫

� f(x)dx

� ¥'¨ W*X/Y'Z +-�67 .
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[9]

(1) �6T �#���
(∗) f ′′(x) + 5f ′(x) + 6f(x) = 0

%��� !4��'+%�/�!�]�'8$9
(2) t ∈ R +���� y�� o W X 9 Y % ZRw > � T � � � (∗) % 4;n	��
���
 f(t) = 0,

f ′(t) = 1 +��PN W O$%]+3�P�'8$9
(3) �6T �#��� f ′′(x) + 5f ′(x) + 6f(x) = e−x %	���64*+-�'�'8$9
(4) g(x) + R �6n$e�: � !����ua Z`W*X 9 Y % Z$w >��/T �����

f ′′(x) + 5f ′(x) + 6f(x) = g(x)

%����P%$4 f(x) = x ≥ 0 n$e�:'n6v X!Y'Z +3�/7]9
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