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Esercizi

A) Calcolare il gradiente delle seguenti funzioni:

1. f(x, y) = 3 x4y2 − xy

2. f(x, y) =
xy + y2

x− y

3. f(x, y) = ex
2

+ y
√
xy

4. f(x, y) =
xy

2x+ 3y

5. f(x, y) = x ey + y2 sin x

6. f(x, y, z) = xy eyz

7. f(x, y, z) = xexy+yz

8. f(x, y, z) = log
x+ y

x+ z

9. f(x, y, z, t) = xt− yz

B) Calcolare la matrice jacobiana delle seguenti funzioni:

1. f(x, y) = (xy, x, y)

2. f(x, y) = (3, y ex, x ey)

3. f(x, y, z) = (xy + z, xz + y, yz + x)

4. f(x, y, z) =

(

xy2z3,
z2

x+ y

)

C) Calcolare il gradiente delle seguenti funzioni nel punto indicato:

1. f(x, y, z) = x2 + y2 (1, 2, 4)

2. f(x, y, z) = xyz (2, 1, 3)

3. f(x, y) =
1

√

x2 + y2
(0,−1)

4. f(x, y) =
x2 + y3

x2 + y2
(1, 0)

5. f(x, y, z) = xy3z − x2 (−1, 3, 0)

6. f(x, y) = (cosx)y
2

(π

4
, 2
)

D) Calcolare la matrice jacobiana delle seguenti funzioni nel punto indicato:

1. f(x, y) = (x cos y, y sin x)
(

π,
π

2

)

2. f(x, y) = (xy, x+ y, x2y2) (−1, 2)

3. f(x, y) =
(

yex+y, log(x2 + y)
)

(0, 1)

4. f(x, y, z) =
(√

xz,
√
xyz
)

(−2, 1,−2)

5. f(x, y, z) = (z sin(xy), x eyz) (π, 1, 2)

6. f(x, y, z) = (y exz, xy ez) (0, 1, 2)

E) Calcolare la matrice hessiana delle seguenti funzioni:

1. f(x, y) = x2y + x3 + y

2. f(x, y) = x ey

3. f(x, y) = x ex+y

4. f(x, y) = xy + x2y2

5. f(x, y, z) = xy + 2 xz + 3 yz

6. f(x, y, z) = x2
− xz + 3 yz − z2

7. f(x, y, z) = xyz

8. f(x, y, z) = z2 log(xy)
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Soluzioni

A)

1. (12 x3y2 − y, 6 x4y − x)

2.

(

−2 y2

(x− y)2
,
x2 + 2 xy − y2

(x− y)2

)

3.

(

2xex
2

+
y2

2
√
xy

,
3

2

√
xy

)

4.

(

3y2

(2x+ 3y)2
,

2x2

(2x+ 3y)2

)

5. (ey + y2 cosx, x ey + 2y sin x)

6.
(

y eyz, (x+ xyz)eyz, xy2 eyz
)

7.
(

(1 + xy)exy+yz, x(x+ z)exy+yz, xyexy+yz
)

8.

(

z − y

(x+ y)(x+ z)
,

1

x+ y
,−

1

x+ z

)

9. (t,−z,−y, x)

B)

1.





y x

1 0
0 1





2.





0 0
y ex ex

ey x ey





3.





y x 1
z 1 x

1 z y





4.





y2z3 2 xyz3 3 xy2z2

−

z2

(x+ y)2
−

z2

(x+ y)2
z

x+ y





C)

1. (2, 4, 0)

2. (1, 6, 0)

3. (0, 1)

4. (0, 0)

5. (2, 0,−27)

6.
(

−1,− log
√

2
)

D)

1.

(

0 −π

−
π

2
0

)

2.





2 −1
1 1
−8 4





3.

(

e 2e
0 1

)

4.







−
1

2
0 −

1

2

−

1

2
1 −

1

2







5.

(

−2 −2π 0
e2 2πe2 πe2

)

6.

(

2 1 0
e2 0 0

)

E)

1.

(

2 y + 6 x 2 x
2 x 0

)

2.

(

0 ey

ey x ey

)

3.

(

(x+ 2)ex+y (x+ 1)ex+y

(x+ 1)ex+y xex+y

)

4.

(

2 y2 1 + 4 xy
1 + 4 xy 2 x2

)

5.





0 1 2
1 0 3
2 3 0





6.





2 0 −1
0 0 3
−1 3 −2





7.





0 z y

z 0 x

y x 0





8.

















−
z2

x2
0

2z

x

0 −

z2

y2
2z

y

2z

x

2z

y
2 log(xy)
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