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Series 1

1. Investigate the definiteness of the following quadratic forms Q(x) = x” Ax:

(a) Q(x1, 29, 13) = 5a? + 2w113 + 223 + 2m973 + 42,
(b) Q(z1,22) = — (21 — 22)%;

(C) Q([Eh T, (L’g) = —31’% + 2(131[E2 - I% + 41’2133 - 81]%

2. Determine the gradients of functions f and g at the given points:
(a) f(z,y) =zy+y*at (2°y°) = (2,1);
(b) gla,y,) = wem — 22 at (2,30, %) = (0,0,1).

3. Determine the directional derivatives of functions f and g at the given points in the
given direction:

(a) f(z,y) =2x+y—1at (zg,y0) = (2,1) in the direction r! = (1,1)7;
(b) g(z,y,z) = xe™ — 22 — zy at (xo, Yo, 20) = (0,1, 1) in the direction r? = (1,1, 1)T.

4. — Homework
Given is the function f : Dy — R with

flz,y,2) =zy 1n(x2 + 2 + z2).

(a) Find the directional derivative of f at the point (zo,90,20) = (1,1,1) in the
direction given by the vector from point (3,2,1) to point (—1,1,2).

(b) Determine the direction of maximal increase from point (xo, yo, 20) = (1,1, 1).
5. Find the quadratic approximations for the following functions at the point (0, 0):
(a) flz,y) = e (xy —1);
(b) g(z,y) = e™; — Homework
(c) A, y) =In(1+2%+y?).
6. Assume that point (xg, yo; ug, vo) satisfies the two equations

F(z,y;u,v) =2 —y* +uv — 0> +3 =0
Gz,y;u,v) =z +y* +u? +uv —2=0

Give sufficient conditions for this system to be represented by two equations

u= f(z,y), v=g(r,y)



in a neighborhood of this point. Show that this condition is satisfied for

<x07 Yo, Uo, UO) = (27 17 _17 2)

(a) Compute f,(2,1) and g,(2,1).
(b) Compute f,(2,1) and g,(2,1). — Homework



