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Blatt 8 (Tutorien)

Aufgabe 8.4
a) Kettenregel: grad f(z,y) = J(f20 f1)(z,y) = Ifo(fi(z,v)) - I fi(z,y)

= f3(fi(z,y))- grad fi(z,y) = e™(y, z)
direkt: grad f(z,y) = grad e™ = (ye™, ze™) = e"¥(y, x)

b) Kettenregel: Jg(z,y,2) = J(g2081)(7,y,2) = Jgs(g1(2,v,2)) - Ig; (2,9, 2)
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= 1 2 1

cos(z + 2y + z) 2cos(x+2y+2) cos(x + 2y + 2)

:Ey+xz+y2+yz

direkt: Jg(x,y,2) =J x+2y+z
sin(z + 2y + 2)
Y+ 2z T+2y+z T+y
= 1 2 1

cos(z+2y+z) 2cos(z+2y+2) cos(x+2y+ z2)

sintcost cos®t —sin? ¢
c) direkt: Jk(t) =J sin® ¢ = 3sin®tcost
cos? t —2costsint
R4 sint
Kettenregel: mit ko(z,y) = | 2% | und k,(¢) = ( cost ) gilt
2
Yy

Jk(t) = J(ks 0 k1) (t) = Tko(ky (¢)) - Tk (£)

cost  sint cost cos?t —sin’t
= 3sin’t 0 (—sint)_ 3sin’tcost
0 2cost —2costsint

d) direkt: grad h(u,v) = grad (3uv(u+ v)* + 2u?v? — (u+v))

= (3v(u +v)? + 6uv(u +v) + 4uv® — 1, 3u(u+v)* + 6uv(u+v) + 4u*v — 1)

Kettenregel: mit ho(x,y) = 3zy* + 22% — y und hy(u,v) = ( uu:v ) gilt

grad h(u,v) = J(hyohy)(u,v) = Jha(hy(u,v)) - Jhy(u,v) = grad ho(hy(u,v)) - Jhy(u,v)



= (3(u + v)2 + 4w, 6uv(u+v)— 1) ( ?1’ @f )

= (3v(u+v)? + 6uv(u + v) + 4uv? — 1, 3u(u+ v)? + 6uv(u + v) + 4u’v — 1)

wv?sinu Y\ v2(sinu + u cosu) 2uusinu
wv'sinu )

e) direkt: Jp(u,v) = J ( 2T v"(2usinu + u? cosu) Tu*v®sinu

uv

Kettenregel: mit pa(x,y,z) = ( 202 ) und p;(u,v) = v? gilt
4 vsin u
Ip(u,v) = J(P2 0 P1)(u, v) = Ipy(P1(u,v)) - Ipy (u, v)
. v u
_ vsin u 0 uv 0 %
—\ 2uwlsinu 2utPsinu u?v® .
veosu sinwu
B v2(sinu + u cosu) 2uv sinu
— \ v"(2usinu +u?cosu) TutvSsinu
Aufgabe 8.5
a)
f =203 -5 + 3wy — 202 + 92 -9y -9 = f(1,-1) = 1
fo =62 100 +3y+9 = f.(1,-1) = 2
fy, =3r—4y-9 = f,1,-1) = =2
foz =122 —10 =  f(l,-1) = 2
foy =3 = fu(l,-1) = 3
foy =—4 = ful,-1) = -4
foze =12 = fe(l,—1) = 12
foay = =  fay(l,-1) = 0
Jayy =0 = fap(l,—-1) = 0
Sy =0 = fyy(0,0) = 0

= T3(w,y;1,—1) = 142(x—1) = 2(y+ 1)+ (z—1)*+3(z—1)(y+1) = 2(y +1)*+2(z — 1)*
Es gilt sogar f(z,y) = Ts(z,y;1,—1), da f Polynom 3. Grades ist.

b)

Mit der Tangentialebene T'(z,y;1, —1) =14 2(z — 1) — 2(y + 1) ist der Fehler:

|£(0,0) —T71(0,0;1,-1)| = | —9—(1+2(0—1)—2(0+1)) =6

Die Fehlerabschitzung nach der Restgliedformel von Lagrange mit
r=(0,07, 2°=(1,-D)T und ¢ =2+ O(x —2°) = (1- 0, -1+ 6)7, wobei © € [0, 1]
gilt, ergibt
= 3faa(&) - (0= 1)% + 25y () - (0= 1)(0+ 1) + £, () - (0 + 1)?|
= 1[(12(1-©)—10)-1+2-3-(=1) + (—4) - 1]
212430 <10.



Aufgabe 8.6
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b)

h(z,y) = arctan(2® + 4oy — y°) = Z
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