FAST - BA0O2: Parcidlni derivace funkci vice proménnych str 1 ze |

Parcialni derivace funkce o vice proménnych je jeji derivace vzhledem
k jedné z téchto proménnych (derivujeme tuto funkcijako funkci jen jedné
proménné), kdy vSechny ostatni proménné pokladame za konstanty.

Vysledkem parcialni derivace je funkce. Tuto miizeme opét parcialné derivovat a do-
stavame parcidini derivaci parcidlni derivace, nebo-li druhou parcialni derivaci (coZ je
opét funkce). Tuto miiZeme opét ... treti parcidlni derivaci ...

1. [xeR; yeR] NapisSte vSechny treti parcialni derivace funkce
flx,y) =x3+y%2—6xy—39x + 18y + 4

fXXX

fo, = 6x ; Jsou-li smisené derivace f,, a f,
xxy

=6
=0 v okoli n&jakého bodu A spojité,
feyx =0 pakjsou si vtomto bodé A rovny.
=0

fr =3x*—-6y—39

= —6 ,

fy Fevy Nebo-lii  fuy(A) = fyx(A).
Jsou-li smisené derivace f ., fyx

a fyxx vokolibodu A spojité,
f Y pak jsou si vtomto bodé A rovny.

y = 2 fyyx i 0 fxxy("q) = fxyx(‘ﬂ) = fyxx(‘/q)
fyyy =
2. [xeR;yeR] Napiste vSechny treti parcialni derivace funkce

f(x,y) = 6xy? — 2x° — 3y3

fx = 6y2 — 6x2
f =
fxx = —12x
fxy =12y

y = 12x — 18y
frxx = —12
fxxy =0
fxyx =0
fxyy =12

x =0

y 12
fyyx =12
fyyy =—18
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FAST - BA0O2: Parcidlni derivace funkci vice proménnych str.2 ze |

3. [xeR;yeR] NapiSte vSechny c¢tvrté parcialni derivace funkce
fy) =e?

fx = =y-e*

fy = =x ¥y

fax = =y?. e

fxy= =1 +xy)-e¥

fyx: :(1+xy),exy

fyy = =x?- e

Jsou-li smisené derivace f,, a f,, vokolibodu A spojité, pak jsou si v tomto bodé
A rovny.

Nebo-lii  fuy(A) = fyx(A) .

frxx = = y3 e

fxxy = =2y + xyZ) XY

fxyx = =2y + xyZ) e
feyy = = (2x + x%y) - &V
fyxx = =2y + xyz) i
fyxy = = (2x + x%y) - e
fyyx = = (2x + x%y) - eV

fyyy = =x° - e

Jsou-li smiSené derivace f ., fxyx @ fyxx .- SPOJjité, pak jsou siv tomto bodé rovny.
Nebo-li: fexy(A) = fayx(A) = fax(A) - fryy(A) = ...

fxxxx = = }/4 i

fxxxy = = (3}72 + xy3) e

fxxyx = = (3)’2 + xyS) -eYY

fexyy = = (2 + 4xy + x%y?) - &V
fxyxx = = (3}/2 + xy3) -

feyxy = = (2 + 4xy + x%y?) - &V
fryyx = = (2 + 4xy + x%y?) - XY
feyyy = = (3x2 + x3y) - eV

fyxxx = = (3y2 + xy3) -e¥Y

fyxxy = = (2 + 4xy + x%y?) - &V
fyxyx = = (2 + 4xy + x%y?) - eV
fyxyy = = (3x2 + x3y) - ¥

fyyxx = = (2 + 4xy + x%y?) - &V
fyyxy = = (3x2 + x3y) - e

fyyyx = = (Bx* +x3y) - e

fyyyy = =x*- e

Jsou-li smiSené derivace f .y, fxxyx: -
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FAST - BA0O2: Parcidlni derivace funkci vice proménnych str. 3 ze E

4. [xeR; y€eR]

fr =
fyz

fax =
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NapiSte vSechny c¢tvrté parcialni derivace funkce

f(x,y) = cos(xy)

= —y - sin(xy)
= —x - sin(xy)

2. cos(xy)

= —sin(xy) — xy - cos(xy)
= —sin(xy) — xy - cos(xy)

2. cos(xy)
=y - sin(xy)
= xy? - sin(xy) — 2y - cos(xy)
= xy? - sin(xy) — 2y - cos(xy)
= x%y - sin(xy) — 2x - cos(xy)
= xy? - sin(xy) — 2y - cos(xy)
= x2y - sin(xy) — 2x - cos(xy)
= x2y - sin(xy) — 2x - cos(xy)
= x3 - sin(xy)
4. cos(xy)

= 3y? - sin(xy) + xy3 - cos(xy)
= 3y? - sin(xy) + xy3 - cos(xy)
= 4xy - sin(xy) + (x%2y? — 2) - cos(xy)
= 3y? - sin(xy) + xy3 - cos(xy)
= 4xy - sin(xy) + (x%y? — 2) - cos(xy)
= 4xy - sin(xy) + (x%y? — 2) - cos(xy)
= 3x2 - sin(xy) + x3y - cos(xy)
= 3y? - sin(xy) + xy3 - cos(xy)

= 4xy - sin(xy) + (x%y? — 2) - cos(xy)

= 4xy - sin(xy) + (x%y? — 2) - cos(xy)
= 3x2 - sin(xy) + x3y - cos(xy)

= 4xy - sin(xy) + (x%y? — 2) - cos(xy)
= 3x? - sin(xy) + x3y - cos(xy)
= 3x? - sin(xy) + x3y - cos(xy)

4. cos(xy)
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FAST - BA0O2: Parcidlni derivace funkci vice proménnych

5. [x€R; yeR]

flx,y) =sin(x* +y?)

str. 4 ze E

NapiSte vSechny treti parcialni derivace funkce

= 2-cos(x? + y?) — 4x? - sin(x? + y?)

= —4xy - sin(x? + y?)

—4xy - sin(x? + y?)

= 2-cos(x? +y?) — 4y? - sin(x? + y?)

= —12x - sin(x? + y?) — 8x3

sin(x? + y?) — 8x2%y -

sin(x? + y?) — 8x2%y -

-sin(x? + y?) — 8xy? -

-sin(x? + y?%) — 8x2y -

sin(x? + y?) — 8xy? -

-sin(x? + y?) — 8xy? -

= —12y - sin(x? + y?) — 8y3

fi = = 2x - cos(x? + y?)
fy = = 2y - cos(x? + y?)
fex =
fxy =
For = -
fyy =
frexx =
fxxy =

= —4y .
fxyx =

— —4y .
fryy =

= —4x
fyxx =

= —4y
fyxy =

= —4x -
fyyx =

= —4x
fyyy =
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- cos(x? + y?)

cos(x? + y?)
cos(x? +y?)
cos(x? + y?)
cos(x? + y?)
cos(x? + y?)

cos(x? + y?)

- cos(x? +y?)
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FAST - BA0O2: Parcidlni derivace funkci vice proménnych str. 5 ze E

6. [xeER; yeR; zeR] NapisSte vSechny druhé parcialni derivace funkce

f(x,y,2) = (y? + 32) - sin(4xz)

fe = = (4y?z + 122%) - cos(4xz)
fy = 2y - sin(4xz)
£, = = 3sin(4xz) + (4xy? + 12xz) - cos(4xz)

fex = (4y%z + 122%) - [—sin(4xz) - 4z]
fxy = 8yz - cos(4xz)
fez = (4y? + 24z7) - cos(4xz) + (4y?z + 12z%) - [—sin(4xz) - 4x]

fyx = 2y - [cos(4xz) - 4z]

fyy =2 -sin(4xz)

fyz = 2y - [cos(4xz) - 4x]
fox =3 [cos(xz) - 4z] + (4y? + 122) - cos(4xz) + (4xy? + 12xz) - [— sin(4xz) - 4z]
fzy = 8xy - cos(4xz)

fzz =3 -[cos(4xz) - 4x] + 12x - cos(4xz) + (4xy? + 12xz) - [— sin(4xz) - 4x]

7. [xeER;yeR; z€eR] Napiste vSechny druhé parcialni derivace funkce

f(x,y,2) = (z% + 3y) - cos(4xy)

fo = = (—4yz? — 12y?) - sin(4xy)
fy = = (—4xz? — 12xy).sin(4xy) + 3.cos(4xy)
f; = 2z - cos(4xy)

fex = (—4yz? — 12y?) - [cos(4xy) - 4y]
fry = (—42% — 24y) - sin(4xy) + (—4yz* — 12y?) - [cos(4xy) - 4x]

fxz = —8yz - sin(4xy)

fyx = (—4z2=12y) - sin(4xy) + (—4xz* — 12xy) - [cos(4xy).4y] + 3 - [— sin(4xy).4y]
fyy = —12x - sin(4xy) + (—4xz% — 12xy) - [cos(4xy) - 4x] + 3 - [—sin(4xy) - 4x]

fyz = —8xz - sin(4xy)

fox = 2z - [—sin(4xy) - 4y]

fzy = 2z - [—sin(4xy) - 4x]

fzz = 2 - cos(4xy)
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FAST - BA0O2: Parcidlni derivace funkci vice proménnych str. 6 ze E

8. [xeER;yeR; zeR] Napiste vSechny druhé parcialni derivace funkce

f(x,y,2) = (x? + 3y) - eZ

fie = 2x-e®?
f, = = (3 + 4x%z + 12yz) - e®?
fz = = (4x2%y + 12y?) - ¥

fex =2 e*yz
fry = 2x - [e¥7 - 4z]
fez = 2x - [e®7 - 4y]

fyx = 8xz - e®”
=12z -e*? + (3 4 4x%z + 12yz) - [e*V? . 47
yy y
fyz = (4x% + 12y) - e®? + (3 + 4x%z + 12yz2) - [e¥V? - 4y]

frx = 8xy - e
fzy = (4x2 + 24y) - edvz 4 (4x2y + 12}’2) . [e4yz - 47]
frz = (4x%y +12y?) - [e®7 - 4y]
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