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Linearisierung einer Funktion, Gleichung der Tangenhbale

1.

Partielle Ableitungen 1. Ordnung

Bestimmen Sie die partiellen Ableitungen 1. Ordnung fotgr-unktionen:

Al

a) f(xy) =xcosky) g(x y) = cosk +y) + sin(xy), h(x, y) = X* sin(x+Y)

b) f(xy =In(x+y), gx y) =In(xy) + /X2 -, h(x, y) = In(y? — X) + cosx

0 fxy)=esiny, gxy=€,  hxy=e

d fxy) =sin(vx+y)  g(xy) =sin(yx+2y)

1

101 1 5 - .
€) f(X,Y)—X"’yz g(x,y)_Xy2+Xy h(X’y)_x2+y2

2. Linearisierung einer Funktion, Gleichung der Tangentialebene

Die lineare Naherung einer im PunRi{(xg, Yo) differenzierbaren Funktiof(X, y) ist eine Funktion

L% 3) = £00,30) + 3, (%0, Y0) (x=X0) + 500 30) /=30

(1)

Die lineare Naherung einer im Punkt(xg, Yo, zo) differenzierbaren Funktior (x, y, 2) ist eine

Funktion

of
L(xy.2 = f(xo. Yo Zo)+&(xo,)’o, 2) (X = Xo)

of of
ay (X0, Yo, 20) (Y — Yo) + % (X0, Yo, 20) (z— 20)

Beispiel 1: Wir linearisieren die Funktionf (x,y) = (X2 —y?) - siny im Punkt P (1, 7/2)

. T T
f(xy) = O —y?)-siny, P(l,z), X = 1, Yo =3

ot (x.y) = 2xsiny, [af (X’Y)] =2 sm(z) =2
X X |yt yen/2 2
af (xy) - 2 af (x,y)
= —2ysiny + (X% — y?) cosy, = —n
ay ax x=1,y=n/2
f( )—f(lf)—l—”—2
XO’ yO - ] 2 - 4 )

2
L(xY) = 2x—7ry—1+% ~ 2x— 314y + 147

(@)



Linearisierung einer Funktion, Gleichung der Tangenhbale

Beispiel 2: Wir linearisieren die Funktionf (x,y) = X% + 2 cosy im Punkt P (-2, 37/2)

3r

3r
_), X0 = _2’ yO = =

2

f(xy) = x>+ 2 cosy, P (—2, >

8f (X, y) _ 3X2 [M] = 12
ax ax X:_z’ y:37T/2

of (xy) _ -2 siny, [M] -
ay 0% Ixe2 yegny2

f (%0, yo) = x5 +2 cosyp = -8
L(X,y) = 12X+ 2y+ 16— 31 ~ 12x+ 2y + 6.58

Aufgaben: Linearisieren Sie die Funktiorfi(x,y) im Punkt P (Xo, Yo):

A2
a) f(xy) = x*+2xy—6, 1) P(1,1), 2) P2 -3)., 3) P(0,0)
b) f(xy) = XC+2y°+x 1) P(1, -1), 2) P(0, -2)
0 f(xy) = (x+3y-272 1) P2, -1), 2) P, -2
d) f(xy) =&, 1) P(12), 2) P(11)
e f(xy) =Inx+Iny, 1) P(1, 1), 2) P(e 2
f) f(xy) = VX+ VY. 1) P(L 4), 2) P(4,9)

A3

a) f(xy) = 3sinx+y3 l)P(g,Z), 2)P(g,—1), 3)P(0, 1)

T

ot =smien 0p(LD) 205 90(5

0 f(xy) =ecosy, 1) P00, 2)P (o, g)

2.1. Das totale Diferential

Unter demtotalen Diterentialeiner Funktion von zwei oder drei unabhangigen Veramderh ver-
steht man lineare Eerentialausdriicke

of of
df(x, y) = fxdx+ fydy = &dx+ a—ydy 3)
of of of
df(x,y, 2 = fydx+ fydy+ f,dz = &dx+ a—ydy+ Edz



Linearisierung einer Funktion, Gleichung der Tangenhbale

A4

fxy) = +y¥—4xy, g(xy) = Xy

X
(0 = oo

1
Xy) = —
a(xy) Xy

f(xy) = si® x+cosy, g(xy) = X°+sin(2x+Y)

f(xy) = xy—tany,
f(xy) = &Y,

f(xy) = In(x+y),

fxy) = {¥+Y2

g(x,y) = sin(x+Yy) + cosix—y)
g(xy) = &

_ 2 _ y
gxy) = IN0E+y?),  h(xy) = In (1+ )_()

(xY) = =+ —
W =KW



Partielle Ableitungen 1. Ordnung: Lésungen

3. Partielle Ableitungen 1. Ordnung: Losungen
L1

f : f :
a) f(x y) =xcosky), % = cos Ky) — xy sin (xy), aa_y = —x? sin (xy)

g(x, y) = cosi+y) + sin (xy)

99 a9 _
I sin (X +Y) +y cos (y), y " sin (X +y) + x cos &y)

h(x, y) = ¥* sin (x+Y)

g—T(:szin(x+y)+xzcos(x+y), g—;=XZCOS(X+Y)

b fooy) =y, -9l 1

X Ay  X+y
og 1 X og 1 1
X, y) =In + 4/X2 -y, =4 , ===
g% y) =In(xy) + /¥ -y XX ey WY 2vesy
h(x, y) = In(y? - X) + cos x, Z—T(z—yzl_x—sinx, g_;:yz—zilx

c) f(x y)=¢€"siny, g—:(:exsiny, g—s/:excosy

g(x y) =€, 99 _ 99 = ey

ox oy
L W LD W o
h(x, y)=¢e", ax_2xex , ay_ZyeX

d)  f(xy) =sin(Vx+y), g—;%&w, %:cos(\/ﬁy)

g(x y) = sin(yx+ 2y), %:%% V:y ) g—s,:m—fﬁ

1 1 of 1 of 2
e) f(X,Y)—)_("'?, &—_F, a_y__ﬁ (4)
-l og___1 9i9__2 o
g(X,y)—Xy2+xy, ox x2y2+2Xy’ -~ xp S
1 oh 2X oh 2y
h(xy) = ——0, Z-__2  Z___
) X2 + y? ax (@ +y2)2  dy (@ + y?)?



Linearisierung einer Funktion, Gleichung der Tangenhbaie

: Lésungen

L2

4. Linearisierung einer Funktion, Gleichung der Tangentialebene: Losungen

a)

b)

d)

f)

f(xy) = X +2xy—6,

1) P(1,1) : L(xy) =4x+2y-9,
2) P(2,-3): L(XYy) = -2x+4y+2,
3) P(O,0): L(xy) =6

fxy) = XC+2°+x
1) P(L, -1): L(xy) = 4x—4y—4,
2) P(O,-2) : L(xy) =x—-8y-8

fxy) = (x+3y-27,
1) P(2 -1): L(xy) = -6x—18y+3,
2) P(1,-2) : L(xy) = -14x-42%y-21

f(xy) = e,
1) P(L2: L(XYy) =2x-y+1,
2) P(L1): LKxy =e(2x-y)

f(xy) = Inx+lIny,
1P : LXY =2X-y+1LX+y—2,

2) P(e 20) 1 L(xy) = %(x+%)+ln2

f(xy) = VX+ Y,

1) P@4): Lxy ==+

+
NIoT NI W

2) P(4,9 : L(xy =-+

oI M
+

NlIX NI X



Linearisierung einer Funktion, Gleichung der Tangenbaiee: Losungen

L3

a)

b)

f(xy) = 3 sinx+y®, 1)P(’—2T,2), 2)P(g,—l), 3)P(0, 1)

af (xy) _ ot (xy)
e 3cosx, T 3y?

a)P(g,Z): 7= 1-13

n _ 3 m 33
b)P(é,—l). z= Sx+3y+2- 2+ 202 = 15¢+3y+303
0P 1): z=3x+3y-2

f(xy) = sin(x+Yy),

T

1) P(G, é) CL(xy) = 1,

T

Tn 1 /s
3 P(5 ) L&y - 7 (x+y+1-7) = 0707+ 0.70% + 0.152
f(xy) = € cosy,
1) P(0,0) : L(xy = x+1,

RN
2

b4 X 1
2 P(o, —) L L(xY) = + T 2 05%x-087y+141
) 3 (xy) y o3 2 y

2



Linearisierung einer Funktion, Gleichung der Tangenbaiee: Losungen

L4

b)

d)

f)

o)

f(xy) = xX2+y>—4xy, df = 2(x—2y)dx+2(y—2X)dy
g(xy) = X°y%,  dg = 3%y dx + 2xydy

X X2+ y? 2xy

f(xy = Ty df = Yy dx + 2 Y22 dy
1 dx dy ydx + xdy
] = ’ d = - - = -
96<y) Xy 9T ey T %P X2 y?

f(x,y) = sin® x+ cosy, df = 2sinx- cosxdx — sinydy

g(xy) = X*+sin(x+y), dg = 2(x+cos (X +Yy))dx + cos (X +y)dy

f(xy) = xy—tany, df = ydx+ (x—1-tarfy)dy
g(xy) = sin(x+y)+cos-y),
dg = (cosx+Yy) —sin(x—Y)) dx+ (cos &+ y) + sin (x—y)) dy

f(xy) = €Y,  df = ¥ (@2dx-3dy)
g(xy) = ey, dg = 2y (xdx + ydy)

dx + dy
f(xy) =In(x+y), df = Xty
2 (xdx + ydy)
= In(x? dg = 222272 7%
g(xy) = In(¢+y?),  dg 21y
3 y _ ydx dy  -ydx+xdy
h(xy) = In (1+x)’ dh = x(x+y)+x+y T X(X+Y)

3 > - 3 xdx + ydy
fxy) = ®+y2, df = —\/m

T T V)
095 930 )



