4.5

Cvicenia 4

. Dokézte , Ze pre funkciu f(x,y) = 3z%y — /2% — 4 plati

fltx ty) =t f(x,y) pret > 0.

Néjdite f(z), ak f(}) = Ay zz+y2, ak y > 0. [f(z) = zva? + 1]

. Najdite obor deﬁnl’cie funkcie f,ak:

a) f(x,y) 2+y2 t 1 11—z g;? [JI 7A 1; (LL’,y) 7& (070)]
b) flay) =24, [y # £z
¢) fla,y) = S, 22 4+ 42 £ 9]

Najdite obor definicie funkcie f, ak:

a) fr,y) =+/1-a>—y? 2% + 4 < 1]

b)  f(z, y)_5jﬂ/7 5 |[xy > 0]
C) f(l' y) \/:Jc+|y\ \/x7|y\ . [.27 > ’yH
Néajdite obor definicie funkcie f, ak:

a) flryz) =x—y/1—a?—y* =22, 2% +y* + 2% < 1]
b) flw,y,z) =2° — /a2 +y* — 1, 2> +y* > 1]
c) flz,y,2)=In(1l+2*+2%) + 2In(1 — 2% — »?). 22 + 42 < 1]

Zostrojte graf funkcie f, ak:

a) flz,y) =2 +y*a|f(z,y)| <4

b) flz,y)=2"alf(z,y)[<1,0<y <2,
c) flz,y)=+1—22—y%

. Vypocitajte:
a) lim (2% +y?)sin(zy) L, 0
e o +y ) sin(zy) 0]
b) (z y)lir(%o 00) Z:SJFZy"? ’ 10
c lim  Siney 2
I L [k]
d lim (14 %), e
) xy)ﬁ(m; 0 G
e) ( 00) et [neexistuje]
f) (0 ) f +32 [neexistujel
. Vypoéitajte parcialne derivacie funkcii:
a) z = 2® + 1> — 3axy, 92 = 32% — 3ay, g—z = 3y? — 3az]
_ x—y 0z __ 2 Oz _ =2
b)Z—x—era a—%—ﬁw—i—mfv]
c) z = arctg ¥, o= IQ;ny, g; = z2+y2]
d) z=2a¥ 2>0. 9z — yav1, gz—xylnx]

Ukazte, ze:

a) 9% +y% =2, ak z = In(a® + xy + 1),

b) x g;+yg; =2y + 2, ak z = 2y + 2V,

c) 22_1_ U0t =0, ak u=(z—y)(y—2)(z— ).
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Najdite uplny diferencial nasledujicich funkeii:

a) z =3+ y> — 3zy,
b) z = yz¥,

&) > = In(a? + ),
d) z =In(1+z/y).

Urcte priblizna hodnotu vyrazov:
a) (1,02)3-(0,97)2,

b) /(4,05)2 + (2,93)2,

c) sin 32° - cos 59°.

[dz = 3(2® — y)dz + 3(y* — z)dy|
|[dz = y?2v~tdr + 2¥(1 + yInz)dy]
[dz = 2(zdx + ydy) /(2 + y?)]

dz = (dz — Sdy)/(z + y)]

[1,00]
4,998
[0,273]

Najdite extrémy funkcii:

a) fz,y) = (z —1)* + 2y%

(2,y) =2 + oy +y* — 22 —y;

(r,y) =23y*(6 —x —y), x> 0,y > 0;

[ fmin = 0 v bode (
[fmin = —1 v bode (
(
(

1;0)]
1;0)]
3;2)]
4;2)]

[fmax = 108 v bode
[ fmin = 6 v bode (4;

—xy+x—2z.
[fmin = —4/3 v bode (=2/3; —1/3;1)]

Najdite extrémy funkcii:
a) f(z,y) = a* +y* — 22° + dwy — 2y
[fmin = —8 v bode (v/2; —v/2) a v bode (—v/2;/2)]
b) flx,y) =2>+zy+y* +1/x+1/y x>0,y > 0;
[fmin = 3¥/3 v bode (1/4/3;1/+/3)]
¢) flz,y) = e V(227 + 7).
[ fumin = 0 v bode (0;0) a fiax = 2/e v bode (£1;0) |

Najdite extrémy funkcii s vazbou:
a) f(z,y) =2y, g(z,y) =x+y—1=0;
[fmax = 1/4 v bode (1/2;1/2)]
b) f(z,y) =+ 2y, g(x,y) = 2> +y* = 5;
[finax =5 v bode (1;2) & fuin = —5 v bode (—1; ~2)]
c) f(z,y) = 2% +y°, g(z,y) =3z + 2y = 6;
[ fuin = 36/13 v bode (18/13;12/13)]
d) flz,y) =z +y, g(r,y) = +y > =1=0;
[fmin = 2V2 v bode (V2;V2) & frnax = —2v/2 v bode (—v/2; —V/2)]
e) f(z,y) =2+ gla,y) =x+y—3=0.
[ fmin = 27/4 v bode (3/2;3/2)]

Néajdite grad f v bode M, ak

a) f(z,y) =2° +y° — 3wy, M = (2;1); (9% — 34]
b) f(z,y) = Va? —y?, M = (5;3); (54 —35)/4]
c) flz,y,2) = zyz, M = (1;2;3); (64 + 35 + 2K|
d) f(z,y,2) =2 + 9> + 2%, M = (2; -2;1). [43 — 47 + 2k|
Najdite najvacsiu rychlost rastu pola f v bode A:

a) f(z,y,2) =In(z? + 4y?), A = (6;4;0); [V/73/25]
b) f(z,y,2) =2v¥— 2z, A=(2;2;4). [v/17 + 161n* 2]

Néajdite divergenciu a rotaciu vektorovych poli:
a) f(X) = xi +yj + zk;
b) F(X) = (* +y2)i + (v + 22)] + (2 + 2y)k;

[div f = 3, rot f = 0]



|div f =2(z +y + 2), rot f = 0]
c) f(X) = 2?yzi + xy’2g + 2y2’k;
[div f = 6xyz, rot f = 2(2% — y*)i + y(2? — 22)7 + 2(y* — 2% k]
d) f(X) = e™i + cos(zy)j + cos(zz?)k;
[div f = ye™ — wsin(zy) — 222 sin(rz?))]
[ rot f = 22sin(z2%)j — (ze™ + ysin(xy))k|
e) f(X) = grad (2 + y* + 2?). [div f = 0, rot f = 0]



