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 1 ΊΑɽٻΛݶۃͷؔͷ࣍

(a) lim
x→1+0

1

x− 1
(b) lim

x→1−0

1

x− 1
(c) lim

x→2

1

x− 1

(d) lim
x→∞

xn (n ∈ Z) (e) lim
x→−∞

xn (n ∈ Z)

 2 R্ͷؔ f(x) = max{x, 0}Λ͑ߟΔɽ
(a) f ͷάϥϑͷ֓ܗΛඳ͚ɽ

(b) f  0Ͱ࿈ଓͰ͋Δ͜ͱΛࣔͤɽ

 3 m,n Λඇෛͱ͢Δɽm ଟ߲ࣜ࣍ p(x) =
∑m

k=0 pkx
kʢpk ∈ Rɼpm ̸= 0ʣͱ n ଟ߲ࣜ࣍

q(x) =
∑n

k=0 qkx
kʢqk ∈ Rɼqn ̸= 0ʣ͔Β༗ཧؔ r(x) = p(x)

q(x) Λͭ͘Δɽ࣍ͷͦΕͧΕͷ߹ʹରͯ͠ۃ

ݶ limx→∞ r(x)ΛٻΊΑɽ

(a) m > n (b) m < n (c) m = n

 4 ؔ f(x) limx→a+0 f(x) = f(a)Λຬͨ͢ͱ͖ aͰӈଆ࿈ଓͰ͋Δͱ͍͏ɽ࣍ͷ໋Λࣔͤɿؔ

 f(x) aͰӈଆ࿈ଓ͔ͭ f(a) > αͱ͢Δɽ͜ͷͱ͖ҙͷ x ∈ (a, a+ δ)ʹରͯ͠ f(x) > α͕Γཱͭ

Α͏ͳ δ > 0͕ଘ͢ࡏΔɽ

 5 ۠ؒ (c,∞)্ͷؔ f ͱྻ {xn}Λ͑ߟΔɽʢc ∈ Rɽʣ{xn}∞ʹൃ͢ࢄΔͱ͢Δɽྻ {yn}
Λ yn = f(xn)ʹΑΓఆΊΔɽ

(a) ∞→ͷ໋Λࣔͤɿlimx࣍ f(x) = αͳΒ {yn} αʹऩଋ͢Δɽ

(b) Βͳ͍͜ͱΛࣔͤɿ{yn}ݶͷ໋Γཱͭͱ࣍ ͕ α ʹऩଋ͢ΔͳΒ limx→∞ f(x) = α ͕Γ

ཱͭɽ

 6 ։۠ؒ I ্ͷؔ f ͱྻ {xn} Λ͑ߟΔɽ{xn}  a ∈ I ʹऩଋ͢Δͱ͢Δɽྻ {yn} Λ
yn = f(xn)ʹΑΓఆΊΔɽ

(a) ͷ໋Λࣔͤɿlimx→a࣍ f(x) = αͳΒ {yn} αʹऩଋ͢Δɽ

(b) ͕Βͳ͍͜ͱΛࣔͤɿ{yn}ݶͷ໋Γཱͭͱ࣍ αʹऩଋ͢ΔͳΒ limx→a f(x) = α͕Γཱͭɽ



ղྫʢୈ 3ճʣ

 1 (a) ∞ɽ(b) −∞ɽ(c) 1ɽ(d) n > 0 ͷͱ͖ ∞ɼn = 0 ͷͱ͖ 1ɼn < 0 ͷͱ͖ 0ɽ(e)

limx→−∞ xn = limx→∞(−x)n = (−1)n limx→∞ xn ΑΓ n > 0͔ͭ n͕ۮͷͱ͖∞ɼn > 0͔ͭ n͕

ͷͱ͖ح −∞ɼn = 0ͷͱ͖ 1ɼn < 0ͷͱ͖ 0ɽ

 2 (a) ུɽ(b) ε > 0 ͱ͢Δͱ͖ɼҙͷ 0 < x < ε ʹରͯ͠ |f(x) − f(0)| = |x − 0| = x < εɽ

ैͬͯ limx→0+0 f(x) = f(0)ɽ·ͨҙͷ x < 0 ʹରͯ͠ |f(x) − f(0)| = |0 − 0| = 0 < εɽैͬͯ

limx→0−0 f(x) = f(0)ɽΏ͑ʹ limx→0 f(x) = f(0)͕Γཱͭɽ

 3 r(x) = xm−n · pm+
∑m−1

k=0 pkx
k−m

qn+
∑n−1

ℓ=0 qkxℓ−n
͔ͭ limx→∞ xk−m = 0 = limx→∞ xℓ−nʢk < mɼℓ < nʣΑΓ

lim
x→∞

r(x) =
pm
qn

lim
x→∞

xm−n =

⎧
⎪⎪⎪⎨

⎪⎪⎪⎩

∞ (m > n͔ͭ qm ͱ pn ಉූ߸),

−∞ (m > n͔ͭ qm ͱ pn ҟූ߸),

0 (m < n),
pn

qn
(m = n).

 4 f  aͰӈଆ࿈ଓ͔ͭ f(a) > αΑΓ࣍Λຬͨ͢ δ > 0͕ଘ͢ࡏΔɿҙͷ a < x < a+ δ ʹରͯ͠

|f(x)− f(a)| < f(a)−α
2 ɽಛʹ a < x < a+ δ ͳΒ f(x) > f(a)− f(a)−α

2 = f(a)+α
2 > α+α

2 = αɽ

 5 (a) limx→∞ f(x) = αͱ͢Δɽ·ͨ ε > 0ͱ͢Δɽ͜ͷͱ͖࣍Λຬͨ͢ R͕ଘ͢ࡏΔɿx > RͳΒ

 |f(x)− α| < εɽ͞Βʹ͜ͷ Rʹରͯ͠ԾఆΑΓ࣍Λຬͨ͢ N ͕ଘ͢ࡏΔɿn > N ͳΒ xn > Rɽैͬ

ͯ͜ͷ N ʹରͯ͠ n > N ͳΒ |yn − α| = |f(xn)− α| < ε͕Γཱͭɽ

(b) ؔ f(x) = sinx ͱ ∞ Δྻ͢ࢄൃʹ {xn = nπ} Λ͑ߟΔɽ͜ͷͱ͖ҙͷ n ʹରͯ͠ yn =

f(xn) = sinnπ = 0 ΑΓྻ {yn}  0 ʹऩଋ͢Δɽ͔࣍͠͠Λຬͨ͢ R ଘ͠ࡏͳ͍ɿx > R ͳΒ

|f(x)− 0| < 1
2ɽ࣮ࡍɼҙͷ Rʹରͯ͠ɼx = (m+ 1

2 )π > Rʢm ∈ ZʣΛຬͨ͢ xΛͱΕ |f(x)| = 1Α

Γ |f(x)− 0| = 1 ≥ 1
2ɽैͬͯؔͷݶۃͱͯ͠ limx→0 f(x) = 0Γཱͨͳ͍ɽ

 6 (a) limx→a f(x) = αͱ͢Δɽ·ͨ ε > 0ͱ͢Δɽ͜ͷͱ͖࣍Λຬͨ͢ δ > 0͕ଘ͢ࡏΔɿ|x−a| < δ

ͳΒ |f(x)−α| < εɽ͞Βʹ͜ͷ δʹରͯ͠ԾఆΑΓ࣍Λຬͨ͢N ͕ଘ͢ࡏΔɿn > N ͳΒ |xn−a| < δɽ

ैͬͯ͜ͷ N ʹରͯ͠ n > N ͳΒ |yn − α| = |f(xn)− α| < ε͕Γཱͭɽ

(b) R্ͷؔ f Λ࣍ͷΑ͏ʹఆΊΔɿ

f(x) =

{
0 (x ∈ Q),

1 (x ̸∈ Q).

·ͨ 0 ʹऩଋ͢Δྻ {xn} Λ xn = 1
nʢn = 1, 2, 3, . . .ʣʹΑΓఆΊΔɽ͜ͷͱ͖ҙͷ n ʹରͯ͠

xn ∈ Q ΑΓ yn = f(xn) = 0ɽಛʹྻ {yn}  0 ʹऩଋ͢Δɽ͔࣍͠͠Λຬͨ͢ δ > 0 ଘ͠ࡏͳ͍ɿ

|x− 0| = |x| < δ ͳΒ |f(x)− 0| < 1
2ɽ࣮ࡍɼҙͷ δ > 0ʹରͯ͠ɼ|x| < δ Λຬͨ͢ແཧ xΛͱΕ

f(x) = 1ΑΓ |f(x)− 0| = 1 ≥ 1
2ɽैͬͯؔͷݶۃͱͯ͠ limx→0 f(x) = 0Γཱͨͳ͍ɽ


