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ETU-
(1) G0VW XYZ['(\$]BDE$̂+-
(2) G !_Z = {x ∈ G | xy = yx, ∀y ∈ G}$̀a,-
(3)b\G/Z0cY\R × REdefgCDE$̂+-

[2] p$RJE'1Z[x]$ZhJ ijJklmnEBC-
(1) Z[x]ZTo(pfpqrsCtuvw(p)0RtuvwfgCDE$̂+-
(2) Z[x] xytuvwIf1(p) ⊂ IfgC<  z$i{g|,-
(3) Z[x] }~��]�

f(x) = xn +
n−1
∑

i=0

aix
i�;�'1i = 0, 1, . . . , n − 1Z�'ai ∈ ZfgC��� ��$�;BEBC�

p20a0$�#]o�1p0B�( ai (i = 0, 1, . . . , n − 1)$�C-D E�f(x)0��fgCDE$̂+-
(4) Z[x] �p−1

∑

i=0

xi0��fgCDE$̂+-
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[3] ζ = e2π
√
−1/7E',

α = ζ + ζ2 + ζ4, β = ζ3 + ζ5 + ζ6, γ = ζ + ζ6, δ = ζ2 + ζ5, ε = ζ3 + ζ4ETU-
(1) α + β, αβ ∈ QE]CDE$̂+-
(2)�y�J[Q(α) : Q]$̀a,-
(3) γ + δ + ε, γδ + δε + εγ, γδε ∈ QE]CDE$̂+-
(4)�y�J[Q(ε) : Q]$̀a,-

[4] (x, y), (x′, y′) ∈ R2Z�'(
(x, y) ∼ (x′, y′) ⇔ (x − x′, y − y′) ∈ Z2Z,�d�[h$�a1D d�[hZ,Cb��$T 2 = R2/∼ETU-(x, y) ∈

R2$��d��$[x, y] ∈ T 2E	�1p(x, y) = [x, y]f
�p : R2 → T 2$�aC-�Z1T 2�Z
[x, y] ≃ [x′, y′] ⇔ [x, y] = [x′, y′]gCo0[x, y] = [−x′,−y′]Z,�d�[h$�a1D d�[hZ,Cb��$X = T 2/≃ETU-[x, y] ∈

T 2$��d��$[[x, y]] ∈ XE	�1π[x, y] = [[x, y]]f
�π : T 2 → X$�aC-
(1) p$I × I ⊂ R2Z
�';
�0T 2� ��]K�E]�1◦I ×

◦
IZ
�';
�0��E]CDE$̂+-;�'1I0���[0, 1]$S'1◦I0���(0, 1)$SB-

(2) π ◦ p : R2 → X${(x, y) ∈ R2 | x ≥ 0, y ≥ 0, x + y ≤ 1}Z
�';
�0
X� ��]K�E]�1{(x, y) ∈ R2 | x > 0, y > 0, x + y < 1}Z
�';
�0��E]CDE$̂+-

(3) (x, y) ∈ {(x, y) ∈ R2 | x + y = 1, x > 0, y > 0}EBC-
π[x, y] = π[x′, y′]E]CB�( [x′, y′] ∈ T 2$̀a,-�Z1D ,�]��H?H��B]��[x, y]�Z�C,�]T 2 �$B�(̀a,-

(4) X������Z]CDE$̂+-
(5) X�2�� !Ed"E]CDE$̂+-
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[5] n02F� HIJEBC-n����������Rn� 2{ ���wv1, v2"#]C�(v1, v2)Z�'1��
(i)�vi �r011
(ii) v1Ev20	
BC1$��C-Rn × Rn$R2nEHIZdi
'1

V = {(v1, v2) ∈ Rn × Rn = R2n | (v1, v2)0(i)E(ii)$�;B}ETU-D E�1V0R2n 2n − 3��C∞��?k�LZ]CDE$̂+-
[6] xy�!� C2��

γ(s) =
(

x(s), y(s)
)

(−a ≤ s ≤ a)���#s(oCEBC-;�'1y(s) > 0 (−a ≤ s ≤ a)1"{s0�������EBC-B]��
(

dx

ds

)2

+

(

dy

ds

)2

= 1fgC-D ��$x� ���Z��r+(�#sC��! �� �!�i�f−1fgCE�1FG$̂+-
(1)

d2y

ds2
= y�q�"{-

(2)r#Zdy

ds
(0) = 0EBCE1

y(0) ≤
1

sinh a�q�"{-
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[7] n$2F� HIJ1a1, a2, . . . , an$"�]CQRJ1
f(z) = (z − a1)(z − a2) · · · (z − an)EBC-

(1)
1

f(z)
 z = ajZT�C�J$̀a,-

(2)
n

∑

j=1

1

f ′(aj)
= 0fgCDE$̂+-

(3) 0 ≤ k ≤ n − 1Z�'(n∑

j=1

ak
j

f ′(aj)
$̀a,-

[8] A(x)0n���VWf1�q?�xZ{o(���(a, b)�f��fgCEBC-Y (x)0n���VWf1���(a, b)�f
dY (x)

dx
= A(x)Y (x) (E0)$�;'1gCx0 ∈ (a, b)Z{o(Y (x0) = I�q�"{< EBC-;�'I0n� ��VWfgC-

(1)
d

dx
det Y (x) = (trA(x)) det Y (x) (E1)�q�"{DE$̂'1�� x ∈ (a, b)Z�'(det Y (x) 6= 0fgCDE$̂+-

(2) M0$n×n�JVWE'1M(x) = Y (x)M0Y (x)−1ETU-D E�M(x)0
dM(x)

dx
= A(x)M(x) − M(x)A(x) (E2)$�;BDE$̂+-

(3)� (E2)$M(x)Z�BC�?�	mE�]B-N(x)$(E2) )EBCE1
�]x1, x2 ∈ (a, b)Z�'1N(x1)EN(x2)E0"�]VWfgCDE$̂+-]T12{ ��VWN1, N2�"�fgCE01gC�
VW
P���'(N1 = PN2P

−1E]CE�$o�-
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[9]����(X, B, µ)f��C-B]��1X0��1B0X �?��"#qCi{ σ-cY��σ-algebra�1µ0B$���EBC��fgC-
(1) An ∈ B (n = 1, 2, . . .)E'1∞∑

n=1

µ(An) < ∞fgCE��BC-D E�
µ
(

lim sup
n→∞

An

)

= 0fgCDE$̂+-
(2) {fn}

∞
n=1
E{gn}

∞
n=1
0E<ZX� B��][J Wf1
∞

∑

n=1

µ
(

{x ∈ X | fn(x) 6= gn(x)}
)

< ∞$�;'(oCE��BC-D E�1µ(A) = 0E]CA ∈ B$	
ZEs�1�x /∈ AZ�'(123n0 ∈ N���'(1n ≥ n0$�;BB�( n ∈ NZ�'(fn(x) = gn(x)E]CDE$̂+-
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