
Rn

f : D = [−12, 18) �−→ R,

f(x) = 2x,

f 36
36

B(f) = {f(x) | x ∈ D}

f(18) 36 f(18)

A ⊂ R

S A a ≤ S
a ∈ A ε > 0 a = aε ∈ A aε > S− ε

S = sup(A)

S A a ≥ S a ∈ A
ε > 0 a = aε ∈ A aε < S + ε

S = inf(A)

f : R \ {0} −→ R

f(x) = |x|.
B(f) = {f(x) | x ∈ R\{0}} = (0,∞)

inf B(f) = 0



A ⊂ Rn �w ∈ Rn �v ∈ A

〈�w − �v, �u− �v〉 ≥ 0 �u ∈ A

‖�w − �v‖ = min
�u∈A

‖�w − �u‖

⇒ �u ∈ A

‖�w − �u‖ = ‖�w − �v + �v + �u‖
= ‖�w − �v‖2 + 2〈�w − �v,�v − �u〉+ ‖�v − �u‖2
= ‖�w − �v‖2 − 2〈�w − �v, �u− �v〉

︸ ︷︷ ︸

<0

+ ‖�v − �u‖2
︸ ︷︷ ︸

>0

≥ ‖�w − �v‖2

⇒
t ∈ [0, 1] �ut = (1−t)�v+t�u �u ∈ A �ut ∈ A

‖�w − �v‖2 ≤ ‖�w − �ut‖2
= 〈�w − �ut, �w − (1− t)�v + t�u〉
= 〈�w − �v + t(�v − �u), �w − �v + t(�v − �u)〉
= ‖�w − �v‖2 + 2t〈�v − �u, �w − �v〉+ t2‖�v − �u‖2

〈�v− �u, �w−�v〉 ≤ t
2‖�v− �u‖2 t ∈ [0, 1] 〈�v− �u, �w−�v〉 = 0

�

n



M ⊂ N

1 ∈M

n ∈M ⇒ n+ 1 ∈M

M = N

M ⊂ N

1 ∈M

{1, 2, . . . , n} ⊂M ⇒ n+ 1 ∈M

M = N

M ⊂ N

j ∈M j ∈ N

n ∈M ⇒ n+ 1 ∈M

M ⊃ {j, j + 1, j + 2, . . .} = {x ∈ N | x ≥ j}


