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Exercise 1:

Given a function f:IR? = IR with f(z,y) = 52* — 3y°.

a) Compute all partial derivatives of f up to the 3rd order.
b) Visualize the graph of f in the area [—3,3] x [—4,4].

c) A tangent plane to the graph of a differentiable function f at the point (xg,yo) €
D c IR? is given by

z=2(x,y) = f(x0,90) + fo(zo,y0)(x — 20) + fy(20,%0) (Y — Y0).

Compute the tangent plane for the given function f at the point
(20, y0) = (3, —4).

d) Give a parametric representation of the contour line of f that goes through the point
(37 _4> :

e) Compute the angle o between grad f(3, —4) and the tangential direction of the contour
line of f at point (3,—4).

Losung:

a) f(x,y):5x2—3y2, fm(‘r?y) :10‘7:7 fy('r7y>:_6y7
faz(2,y) =10, f:cy(xaw =0, fyy(wi =—6,

fmg}x(xjy> 207 fx:vy(xay) :07 fwyy(xay) :07 fyyy(x7y> =0
b) A MATLAB command for the area plot is:

ezsurf (’5*x"2-3*xy~2’,[-3,3,-4,4])
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Figure 1 f(z,y) = 52 — 3y?
) f(3,—4)=5-3"=3(—4)* =3, [.(3,—4)=30, [,(3,—4)=24

Tangent plane : 2z =—3+30(zx — 3) +24(y +4)

d) It is f(3,—4) = —3. Hence the contour line at the point (3,—4) is given by the
implicit equation

=3 = f(z,y(z)) = 52® - 3y*(2) .
Solving this gives y(z) = +/5x2/3+ 1.
Since y(3) = —4, only y(z) = —/522/3 4 1 is possible.

A curve parameterizing the contour line is therefore given by

X

() ~ /5311

e) gradf<3u _4) - (f:c(gv _4)7 fy(3= _4)) = (307 24)

Tangential direction of the contour line

1 1
c'(z) = 10z = d(3)= 30
61/522/3 + 1 21

gradf(3,—4)-c'(3) o
leradf G, DL le@h 0 — @~V

COS ¥ =
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Exercise 2:

Given a function f:IR? — IR with

3
fo) = 4 gt A @) £ 0.0

a) Check if f is continuous at the origin.
b) Visualize the graph of f over the parameter domain [—1,1] x [—1,1].

d

)
)
¢) Compute the first partial derivatives of f and
) check whether they are continuous at the origin.

Losung:

a) Consider the null sequence (%, %) with k£ € IN. It holds

1 1/ 1
dm fg) =i g ga =70

The function f is therefore not continuous at zero.

b)

. LY
F 2: = —
c¢) For (x,y) # (0,0) it holds:
—3$4y3 + y7 3x5y2 o myﬁ
fo(2,y) = W ) fy(x,y) = W

for (x,y) = (0,0) it holds:
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f(h,0) = f(0,0) 0-0

0.0 =l = =i =0
A

11
d) Consider the null sequence (E’ E) with k& € IN to check if the partial derivatives in

the zero point are continuous.

. 11\ . =3+ E L -k
t () = i s e~ =
_ 11 . 3/KT—1/kT .k

4 (07) = B g — B g =

This means that the partial derivatives are not continuous at the origin.
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