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Partiella derivator

@ Defintion
g_ i f(X+h7y)7f(X7y)
OX  h—0 h ’
of . f(x,y+h) —1f(x,y)
— = lim
8}/ h—0 h
@ Partiell derivering: Derivera i en variabel med 6vriga variabler
fixerade.

@ Hogre derivator
0?f 0°f 02f 02f
0x2’  9xdy’ Oydx’ oy?
@ Ordningen péa blandade derivator kan kastas om (fér "snalla
funktioner)

o2f o2f

ox0y — Oyox’
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Normalvektorer och tangentplan

@ Normalvektor: n = (f(a, b), f,(a,b), —1),
@ Tangentplan: z = f(a, b) + (x — a)fx(a, b) + (y — b)f,(a, b).

@ z=2-1x2—y?

15 /I//, @ ““ 2
el ° (@b)= (1-1)
4 () @ n= (_%,1,_1)
Y ° z=7 - jx+y
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Partiella derivator

Lat
f(x,¥) = yIn(x® + y?).
Vad ar fi(x, y)? Vad &r f,(x,y)?
y Qo 2y?
X2+ y2 X2t y?
o 2xy In(x? + y?) o INOE + y2)
° 2y o 2y(x +y)
2y
2, 2
2
o % Q 22}’ -+ (e + y2)
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Tangentplan

Lat
f(x,y) = sin(xy).

Bestédm tangentplanet till ytan z = f(x, y) i punkten
(X7y)z) = (077T/27 0)

@ z =sin(xy) + xy cos(xy) + (y — m/2)x cos(xy),

Q@ z=-0,
Qz=-F+x+y,
Q z=13x,

Qz=-5+3%x+y.
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Tangentplan

Tangentplan till z = sin(xy)
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Hogre ordnings partiella derivator

Lat
f(x,y) = \/x% + y2.
Vad ar fyx(x, y)? Vad ar fyy(x,y)?
o y? o Y
(X2 + y2)3/2 /X2 1 )2
=) s =]
. X2 1 y2 0
o X n 1 o B xy
(X +y2)32 /x4 y2 (X2 + y2)3/2
o X o Xy
VX2 +y2 ] VX2+y2xy
Q 1 o 22 (x2+y2)3/2
S + Xc+y
Fay vxe+yz )
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Harmoniska funktioner

Vilken/vilka av féljande funktioner &r harmonisk(a)?

o

f(x,y) = x* + y?
(2}

fx.y) = x% — y?
o

f(x,y) = (x = y)?
o

f(x,y) = sin(xy)
(s ]

f(x,y) =3x + 5y
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