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d2

dR2
Q(R0) > 0
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��� f ���� $	�%���� ��� !�4���������
��)� D = (a, b) ⊂ R 	�# ��
���
��)� R 

f : D → R

� 1� ����� '	�%� x0 ∈ D ����� ��� ������� 
������ (�� f (�
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�� ��� *%������0 ε > 0 ����3 ��#��� �5
 ���� x ∈ (x0 − ε, x0 + ε) ���� f(x) ≥ f(x0)�
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 ���� x ∈ (x0 − ε, x0 + ε) ��� x 	= x0
���� f(x) > f(x0)�
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� 1� ����� '	�%� x0 ∈ D ����� ��� �������� ������� 
������ (�� f (�
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x0 ∈ D
x ∈ D f(x) ≥ f(x0)

x0 ∈ D
x ∈ D \ {x0} f(x) > f(x0)

x0 ∈ D
x ∈ D f(x) ≤ f(x0)

x0 ∈ D
x ∈ D \ {x0} f(x) < f(x0)

x = −1, x = 0, x = 1
x = −1

x = 2

n ∈ Z x = π
2

+ 2nπ

x = π
2

+2nπ

x = a x = b
x = c

Q
Q



x0

f : (a, b) → R

x1, x2 ∈ (a, b) x1 < x2 t ∈ [0, 1]

f(tx1) + (1− t)x2︸ ︷︷ ︸ ≤ tf(x1) + (1− t)f(x2)︸ ︷︷ ︸
t 0 1

x1 x2
f

(x1, f(x1)) (x2, f(x2))

g(x) =
f(x1)− f(x2)

x1 − x2
x+ f(x1)

f(x1)− f(x2)

x1 − x2
x1

f : (a, b)→ R x1, x2 ∈ (a, b) x1 < x2
g : R→ R x ∈ (x1, x2) g(x) ≥ f(x)

R0

U = g(I) =

∑N
j=1 UjIj∑N
j=1 I

2
j

· I

Q(R0) Q R0

Q(R0) =
N∑
k=1

(g(Ik)− Uk)
2 =

N∑
k=1

(∑N
j=1 UjIj∑N
j=1 I

2
j

· Ik − Uk

)2
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Q = Q(c) =
N∑
j=1

(g(xj)− yj)
2 =

N∑
j=1

(c− yj)
2
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dc
Q(c) =

d

dc

N∑
j=1

(c− yj)
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0 = 2
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2 = 2N > 0
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N
Q(ȳ) =
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Var(y)
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