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[1] (1)
S(x) = fx(a, b)(x − a) + fy(a, b)(y − b) + f(a, b).

(2)

fx(x, y) =
y

x2
sin

y

x
, fy(x, y) = − 1

x
sin

y

x
.

よって fx(2, π) = π
4 , fy(2, π) = − 1

2 , f(2, π) = 0だから

S(x) =
π

4
(x − 2) − 1

2
(y − π) =

π

4
x − 1

2
y.

[2] (1)

f(a + h, b + k)

= f(a, b) + fx(a, b)h + fy(a, b)k

+
1
2
(fxx(a + θh, b + θk)h2 + 2fxy(a + θh, b + θk)hk + fyy(a + θh, b + θk)k2), 0 < θ < 1.

(2)

f(1, 1) =
log 4

e
,

fx(x, y) = e−y 3
1 + 3x

, fx(1, 1) =
3
4e

,

fy(x, y) = −e−y log(1 + 3x), fy(1, 1) = − log 4
e

,

fxx(x, y) = −e−y 9
(1 + 3x)2

,

fxy(x, y) = −e−y 3
1 + 3x

,

fyy(x, y) = e−y log(1 + 3x).

よって

e−(1+h) log(1 + 3(1 + k))

=
log 4

e
+

3
4e

h − log 4
e

k

+
1
2

(
−e−(1+θk) 9

(1 + 3(1 + θh))2
)h2 − 2e−(1+θk) 3

1 + 3(1 + θh)
hk

+e−(1+θk) log(1 + 3(1 + θh))k2
)

, 0 < θ < 1.

[3]
fx = 14(2x − y)6 + 3x2y5 fy = −7(2x − y)6 + 5x3y4.

xθ = −r sin θ, yθ = r cos θ.

よって

zθ = fxxθ + fyyθ = −{14(2x − y)6 + 3x2y5}r sin θ + {−7(2x − y)6 + 5x3y4}r cos θ.

r = 1, θ = π のとき，x = −1, y = 0. よって

zθ(1, π) = 448.



[4] 停留点を求める．
fx = 4x3 − 4y = 0, fy = −4x + 2y = 0.

第二式の y = 2x を第一式に代入．4x3 − 8x = 0. ゆえに x = 0,±√
2. 停留点は

(x, y) = (0, 0), (
√

2, 2
√

2), (−
√

2,−2
√

2).

続いて

fxx = 12x2, fxy = −4, fyy = 2.

∴ ∆ = f2
xy − fxxfyy = 16 − 24x2.

∆(0, 0) = 16 > 0.

よって f(0, 0) は極値ではない．

∆(
√

2, 2
√

2) = −32 < 0, fxx(
√

2, 2
√

2) = 24 > 0

だから f(
√

2, 2
√

2) = −4 は極小値.

∆(−
√

2,−2
√

2) = −32 < 0， fxx(−
√

2,−2
√

2) = 24 > 0

だから f(−√
2,−2

√
2) = −4 は極小値.


