Domaci cviceni 8
Funkce dvou proménnych - stacionarni body, gradient, smérové derivace
22. 11. 2023

1) Vypoctéte gradient dané funkce v bodé A
a) f(z,y) =ay+322 —y?, A=1[2,—4]
b) flay) = £, A=[L2]
2) Vypoctéte smérovou derivaci funkce f v bodé A ve sméru vektoru .
a) f(z,y) =52%y, A=[-1,1], = (3,4)
b) f(x,y) =y*cos(2z), A=[§,0],
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3) Najdéte stacionarni body funkci

a) f(z,y) =2+ 3y° — 3zy — 4y
(

b) f(z,y) =6xy — <L +e¥

c) f(z,y) =2® + 3zy* — 152 — 12y
d) f(z.y) =vVI—a?+ /4 —y?
e) f(z,y) =e*(z+y* +2y)

f) f(z,y) =2In(zy) —2® —y

g) flz,y) =2*(1+2y*) — 2z
h) f(z,y) =y+ 1 -2’z

4) Zakreslete definiéni obor a uréete obor hodnot nasledujicich funkei.

a) f(z,y) = arcsin (z + y)
b) f(z,y) = arcsin (x| + |y[)
c) f(z,y) = arcsin (22 + y?)

(

) = arcsin () + arccos (§)
h) f(x,y) = arcsin (
i) f(z,y) = arctg (1 + /7y)

xy) + arccos (zy)



Vysledky:

1)
a) Vf(A) = (8,10)
b) Vf(4) =(2,-1)
2)
a) -2
b) 0
3)
a) [4,16] (lok. min.), [~1,1] (sedlovy bod)
b) [—1,0] a [%,0] (sedlové body)
c) [-2,—1] (lok. max.), [2,1] (lok. min.), [1,2] a [~1, —2] (sedlové body)
d) [0,0] (lok. max.)
e) [3,—1] (lok.min)
f) [1,2] (lok. max.)
g) [1,0] (lok. min.)

h) [1,-1] (lok. max.), [1,1] (sedlovy bod)

4)
a) Dy ={(z,y) € R* —1—x <y <1— =z} (oblast mezi piimkami), H; = [-%, 5]
b) Dy = {(x,y) € R* —1 — |z| < |y| < 1 — |z|} (¢tverec s vrcholy [1,0],[0,1],[-1,0],[0, —1]),
Hy =10, 3]
c) Dy ={(z,y) € R? 2® +y* < 1} (kruh o poloméru 1 se stfedem [0,0]), Hy = [0, 5]
d) Dy ={(z,y) € R*; =1 < 2? —y* < 1} (oblast mezi hyperbolami), Hy = [—%, F]
e) Dy ={(z,y) e R*; —1 <z +y* < 1} (oblast mezi parabolami), H; =[5, Z]
f) Dy ={(z,y) € R? §2? + 1y? <1} (elipsa se stiedem [0,0] a poloosami 3 a 2), Hy = [0, 5]
g) Dy ={(z,y) €R* -2 < <2; =3 <y < 3} (obdélnik), Hy = [-7, ]
h) Dy = {(z,y) € R?; =1 < zy < 1} (oblast mezi hyperbolami), H; = {3} (konstantni funkce)

i) Dy ={(z,y) € R* zy >0} (1. a 3. kvadrant), Hy = [F, %)
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Obrézek 2: b) Dy = {(z,y) € R%; =1 — |z < |y| <1 — |z|}
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Obrazek 3: d) Dy = {(z,y) € R*; -1 <a? —y? <1}



-1< a+y’< 1

Obréazek 5: f) Dy = {(z,y) € R% 2%+ 1y < 1}

Obrézek 6: g) Dy = {(z,y) € R*; -1 < zy <1}



