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9 2変数関数のテイラー展開

例題 (講義でやります)

略解 講義でやりました.

9.1 お奨め問題:テイラー展開

略解

1. fx(x, y) = 3x2 + 2xy + 2y2, fy(x, y) = x2 + 4xy + 9y2, fxx(x, y) = 6x + 2y,

fxy(x, y) = fyx(x, y) = 2x + 4y, fyy(x, y) = 4x + 18y, fx(1,−1) = 3, fy(1,−1) = 6,

fxx(1,−1) = 4, fxy(1,−1) = fyx(1,−1) = −2, fyy(1,−1) = −14.

2. f(x, y) = 0+3(x−1)+6(y+1)+ 1
2!
(4(x−1)2+2(−2)(x−1)(y+1)−14(y+1)2)+R3.

3. fx(ξ(π), η(π)) = fx(1,−1) = 3, fy(ξ(π), η(π)) = fy(1,−1) = 6. dξ
dt

(π) = −2, dη
dt

(π) =

+3. よって, dz
dt

(t) = 3 · (−2) + 6 · 3 = 12.

4. D„
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«f(1,−1) = −1
2
(3 + 6

√
3) < 0. よって降り.

9.2 2変数関数のテイラー展開

略解

1. f(x, y) =
∞∑

k=0

1
k!

(x+y)k =
∞∑

k=0

k∑
j=0

1
j!(k−j)!

xjyk−j = 1+x+y+ 1
2
(x2 +2xy+y2)+R3.

または, f(x, y) = exey =

(
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j=0

1
j!
xj

)
×

(
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k=0

1
k!

yk

)
=

∞∑
j=0

∞∑
k=0

1
j!k!

xjyk.

2. fx(x, y) = fy(x, y) = ex+y, fx(0, 0) = fy(0, 0) = 1 より, z = 1 + x + y.

3. f(x, y) = 1 − 1
2
(x + π

2
)2 − π

2
(x + π

2
)(y + 1)−π2

8
(y + 1)2 + R3.

4. fx(x, y) = y cos(xy), fy(x, y) = x cos(xy). fx(−π
2
,−1) = fy(−π

2
,−1) = 0 より,

z = 1.

5. f(x, y) = ln(1 + (x + y)) =
∞∑

k=1

(−1)k−1

k
(x + y)k = (x + y) − 1

2
(x2 + 2xy + y2) + R3.
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9.3 2変数関数の極大極小

略解

1. fx = fy = (0, 0) となるのは, (x, y) = (0, 0), (2
3
, 2

3
). 実は (0, 0) は極大でも極小でも

なく, (2
3
, 2

3
) は極小.

2. 直線 y = x 上のすべての点.
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