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·ͱΊ.
2-1.ଟมؔͷ࿈ଓੑɾɾɾଟมؔ f (x, y)ͷ (x, y) = (a, b)Ͱͷ࿈ଓੑ

f (a, b) = lim
(x,y)→(a,b)

f (x, y)

ɺҙͷ ϵ > 0ʹରͯ͠ɺd((x, y), (a, b)) =
√

(x − a)2 + (x − b)2 < δͳΒɺ| f (x, y) − f (a, b)| < ϵ
ͱͳΔ δ͕ଘ͢ࡏΔ͜ͱͰ͋Δɽ
͔͠͠ɺϢʔΫϦου্ۭؒͰɺ͜Ε (a, b)ʹۙͮ͘ҙͷྻ pn = (an, bn)ʹରͯ͠ɺ

f (an, bn)͕ f (a, b)ʹऩଋ͢Δ͜ͱʢྻ࿈ଓʣͱಉͰ͋Δɽͨͩ͠ɺ(an, bn)͕ (a, b)ʹۙͮ͘ͱ
ɺd((an, bn), (a, b))→ 0ͱͳΔ͜ͱͰ͋Δɽ
2-2.ϥϯμͷه߸ɾɾɾ͋Δؔ f (x), h(x)ʹରͯ͠ɺlim

x→a
f (x)/h(x) = 0ͱͳΔͱ͖ɺ

f (x) = o(h(x)) (x→ a)

ͱ͔͘ɽଟมؔͷ߹ʹ͓͍ͯಉ͡ఆٛΛ͢Δɽ͋ Δؔ f (x, y), h(x, y)͕ lim
(x,y)→(a,b)

f (x, y)/h(x, y) =

0ͱͳΔͱ͖ɺ
f (x, y) = o(h(x, y)) (x, y)→ (a, b)

ͱ͔͘ɽ
ͭ·Γɺݶۃʹ͓͍ͯؔ f  hͱൺ͔ͯͳΓখ͍͜͞ͱΛҙຯ͍ͯ͠·͢ɽ͔ͳΓখ͍͞ͱ
ɺͦͷݶۃʹ͓͍ͯͦͷൺ͕ 0ʹऩଋ͢Δ͜ͱʢఆٛͦͷͷʣΛҙຯ͍ͯ͠·͢ɽ
ʢߟࢀɿhttp://motochans.blogspot.jp/2014/10/blog-post_13.htmlʢϥϯμͷه߸ʣʣ
———————————————————————————————————————————————
.ͷ՝ࠓ
0.໘ੵ
1.ɺ֎ɺڥքɺूੵɺ։ू߹ɺดू߹
2.ଟมͷ࿈ଓੑɺඍՄੑɽ
———————————————————————————————————————————————

খςετ-2-1. [ςΠϥʔల։ͷҰൠ߲]
arcsin(x)ͷݪͰͷςΠϥʔల։ʢϚΫϩʔϦϯల։ʣͷ n࣍ͷΛٻΊͳ͍͞ɽ
———————————————————————————————————————————————

-2-1. [Ұมؔͷ࿈ଓੑ]
ఆઢʹԊͬͯԁ͕Βͣʹճస͢Δͱ͖ͷԁप্ͷఆͷيΛαΠΫϩΠυͱ͍͏ɽx࣠
ʹԊͬͯճసͨ͠ͷΛ͑ߟΔɽͦͷͱ͖ɺαΠΫϩΠυύϥϝʔλ θΛͯͬ

⎧⎪⎪⎪⎨
⎪⎪⎪⎩

x = a(θ − sin θ)

y = a(1 − cos θ)

ͱͳΔɽ͜ͷͱ͖ɺαΠΫϩΠυ (0 ≤ θ ≤ 2π)ͱ x࣠ͱͰғ·ΕΔ໘ੵΛٻΊΑɽ

-2-2. [ɺ֎ɺڥք]
քΛࣔͤɽڥͷू߹ʹ͓͍ͯɺɺ֎ɺ࣍

{(x, y) ∈ R2|x2 + y2 ≤ 1, y ≤ 0}

·ͨɺڥք͍ͭͰूੵʹͳ͍ͬͯΔ͜ͱΛࣔͤɽ



-2-3. [ؔͷݶۃ]
ΛௐΑɽݶۃͷؔͷ࣍

(1) lim
(x,y)→(0,0)

x3 + y3

x2 + y2 (2) lim
(x,y)→(0,0)

x2 − y2

x2 + y2

(3) lim
(x,y)→(0,0)

2x3 − y3 + x2 + y2

x2 + y2
(4) lim

(x,y)→(0,0)

log(cos(xy))
x2 + y2

(5) lim
(x,y)→(0,0)

x
√
|y|

√
x2 + y2

-2-4. [࿈ଓؔ]
ͷؔ࿈ଓ͔ɽఆͤΑɽ࣍

(1)

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

xy
x2 + y2 (x, y) ! (0, 0)

0 (x, y) = (0, 0)
(2)

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

y(x2 − y2)
x2 + y2 (x, y) ! (0, 0)

0 (x, y) = (0, 0)

(3)

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

x2 + 2y2

x2 + y2 (x, y) ! (0, 0)

0 (x, y) = (0, 0)
(4)

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

xy2

x2 + y4 (x, y) ! (0, 0)

0 (x, y) = (0, 0)

(5)

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

x4 + x2 + y2 + y3

x2 + y2 (x, y) ! (0, 0)

0 (x, y) = (0, 0)
(6)

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

x + y3

x2 + y2 (x, y) ! (0, 0)

0 (x, y) = (0, 0)

-2-5. [ϥϯμͷه߸]

(1) ͷࣜΛࣔͤɽ࣍
ex cos x = 1 + x + o(x2)

(2) ͷࣜΛࣔͤɽ࣍

log(1 + x) = sin x − 1
2

x2 + o(x3)

(3) f (x) = o(xn) (x→ 0)͔ͭɺg(y) = o(yn) (y→ 0)Λຬͨ͢ͱ͖ɺ

f (x) f (y) = o((
√

x2 + y2)n+m) (x, y)→ (0, 0)

Λࣔͤɽ

———————————————————————————————————————————————

॓-2-1. [ؔͷݶۃ]
ΊΑɻٻΛݶۃͷؔͷ࣍

lim
(x,y)→(0,0)

xy sin(xy) + (x2 + y2) cos(x2 + y2)
x2 + y2



॓-2-2. [ؔͷ࿈ଓੑ]

(1) (x, y) ! (0, 0)Ͱఆٛ͞ΕΔؔ f (x, y) =
2x

√
x2 + y2

͖ۙͮํʹΑͬͯͲͷΑ͏ͳʹۙ

͔ͮ͘ʁ

(2) (1)ͷؔશฏ໘্ͷؔͱͯ͠࿈ଓ͔ʁ

(3) Ͱͷ࿈ଓੑΛௐΑɽݪͷؔͷ࣍

f (x, y) =

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

y sin
1

√
x2 + y2

(x, y) ! (0, 0)

0 (x, y) = (0, 0)

———————————————————————————————————————————————✓ ✏
ϗʔϜϖʔδɿhttp://www.math.tsukuba.ac.jp/˜tange/jugyo/15/bis.html
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