
ҎԼͷ 4ͭͷͷ͏͔ͪΒ 3ͭΛબͯ͠, ղ༻ࢴʹղΛهೖͤΑ. ͳ͓ղʹ
ͨͬͯ, ,͠هͳͲͳΔ͘ৄ͘͠ࢉܭ్தͷํ͑ߟ ԿΒ͔ͷఆཧΛ༻͍ͨ
߹, ͦͷ໊લ༰໌͢هΔ͜ͱ.

ҎԼ, R Λ࣮શମͷू߹ͱ͢Δ.

1 AΛ ૾ࣸܕͱͯ͠,ઢྻߦͷ3ྻ͔ΒͳΔ࣮ߦ3 f : R3 → R3 Λ f(x) = Ax
(x ∈ R3) Ͱఆٛ͢Δ. ·ͨ

u1 =




1
1
0



 , u2 =




1
0
1



 , u3 =




0
1
1





ͱ͓͘ͱ, f 

f(u1) = u1 + 2u3, f(u2) = u2 + 2u3, f(u3) = u1 + 2u2

Λຬͨ͢ͱ͢Δ. ҎԼͷʹ͑Α.

(1) v =




1
2
3



 ͱ͢Δͱ͖ f(v) ΛٻΊΑ.

(2) f ͷ૾ Im f ͷݩ࣍ΛٻΊΑ.

(3) A ͷݻ༗ΛશͯٻΊ, ͦΕͧΕͷݻ༗ϕΫτϧΛҰͭٻΊΑ.

2

(1) x > −1ʹରͯ͠h(x) = log(1+x)ͱ͓͘. ͜ͷͱ͖ n = 1, 2, . . .ʹରͯ͠ h(n)(x)
ΛٻΊΑ. ͨͩ͠, log  eΛఈͱ͢ΔରΛද͢ͱ͢Δ.

(2) f Λ։۠ؒ (−1, 1) ্ͷ C∞ .ͱ͢Δؔڃ ͜ͷͱ͖ x ∈ (−1, 1), n = 1, 2, . . . ʹ
ରͯ͠

f(x) = f(0)+ f (1)(0)x+
f (2)(0)

2!
x2+ · · ·+ f (n)(0)

n!
xn+

xn+1

n!

∫ 1

0
f (n+1)(xt)(1− t)ndt

ͱͳΔ͜ͱΛࣔͤ.

1



(3) −1
2 < x < 1

2 ͷͱ͖,

log(1 + x) =
∞∑

n=1

(−1)n−1

n
xn

ͱͳΔ͜ͱΛࣔͤ. (ඞཁͰ͋Ε࣍ͷෆࣜΛ༻͍Α: 0 ≤ t ≤ 1,−1
2 < x < 1

2 ͷ
ͱ͖ |x| < 1 + xt ͱͳΔ. )

3 (a, b), (c, d) ∈ R× R ʹରͯ͠, ೋ߲ؔ ∼ Λ

(a, b) ∼ (c, d) ⇐⇒ b− a = d− c

ͰఆΊΔ.

(1) ೋ߲ؔ ∼ ͕ಉؔͰ͋Δ͜ͱΛࣔͤ.

(2) ಉؔ ∼ʹΑΔ R×Rͷू߹ΛX ͱ͠, (a, b) ∈ R×RͷಉྨΛ [(a, b)] ∈ X
ͱද͢. [(a, b)], [(c, d)] ∈ X ʹରͯ͠, ೋ߲ؔ ≤ Λ

[(a, b)] ≤ [(c, d)] ⇐⇒ b− a ≤ d− c

ͰఆΊΔ. X ʹ͓͚Δೋ߲ؔ ≤ ॱংؔͰ͋Δ͜ͱΛࣔͤ.

(3) f : R → R ΛR ্୯ௐݮগͳ࿈ଓؔͰ,

lim
x→−∞

f(x) = +∞, lim
x→+∞

f(x) = −∞

ΛΈͨ͢ͷͱ͢Δ. F : R → X Λ F (x) = [(x, f(x))] ͱఆٛͨ͠ͱ͖, F 
શ୯ࣹࣸ૾Ͱ͋Δ͜ͱΛࣔͤ. ͨͩ͠୯ௐݮগؔͱ, ҙͷ x ≤ y ʹରͯ͠
f(x) ≥ f(y) Λຬͨؔ͢ͱ͢Δ.

4 D = {(x, y) ∈ R2 | 0 ≤ x ≤ 1, 0 ≤ y ≤ 1, x ≤ y} ͱͯ͠, D ্ͷҰ༷Λ͑ߟΔ.
X : D → R Λ X(x, y) = x, Y : D → R Λ Y (x, y) = y ͱ͢Δ.

(1) ֬ม X ͷظΛٻΊΑ.

(2) ֬ม X ͷࢄΛٻΊΑ.

(3) ֬ม X, Y ͷڞࢄΛٻΊΑ.
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