Parcialni derivace, totalni diferencial, derivace ve sméru, gradient a
tecna rovina

1. Urcete parcialni derivace nasledujicich funkei:

(a) f(z,y) = (2z — 3y)*,
(b) flz,y) =y~

(C) f<x7y) = \/ﬁ?
(d) flz,y,2) = (2¥),

2. Urcete totalni diferencial nasledujicich funkei:
(a) f(ﬂj,y) = % - 57
(b) f(z,y) = arctg,

3. Urcete ptiblizné hodnoty:

(a) In(v/9.03 — 1/0.99 — 1),
(b) 0.983-04,

4. Urcete te¢nou rovinu k funkci f v bodé A = [xg, yo, 7]

(a) f(z,y) =222 —4y* A=12,1,7],
(b) flz,y) =42 +y?, A=[3,4,7],
(C) f(x,y) = %iny’ A= [%7\/757?]7
(d) flz,y) =a?cosi, A=[1,27],

5. Najdéte rovnici tecné roviny k funkci f, kterd je rovnobézna s rovinou p.
(a) f(z,y)=2>+ay—y*+x+3, p:dr—3y—2=0,
(b) f(z,y) =22" —y* p:8x—6y—2—15=0,
(c) f(x,y) =In(z* +2y?), p: 22 —2+5 =0,

6. Urcete gradient funkce f(x,y,z) = z¥ 4+ yz.

7. Urcete derivaci funkce f(z,y) = 22* + 2y + y* ve sméru § = (3,4) v bodé
A =[1,2] (z definice i pomoci gradientu).



8. Urcete derivaci funkce f(z,y,z) = 2 + 2y* —

[—3,2,4], kde B = [—2,4,2].
Resent:
1. (a) f,=8(2x—3y)3 f,=—12(2z — 3y)3,
(b) fo =y t32zlny, f, = (z>+3)y" 2,
(C) fx ( 2_y2)%7 fy (I2 yz)%,
(d) fo=yz-av*t, f,=2 () ' 2¥Inz = 2¥*zInw,

22 ve sméru AB v bodé A =

fz=aVynz,

(b) df = 14:(§)2dx+ 1+(%%)2dy Tt oy

3. (a)
1
fa) =bVe == U= G ™ eE v D
dr = 0.03 1 1
| Sy eveeE v M e v
= ? + % =0.01 = In(v/9.03 — v0.99 — 1) &~ f(9,1) +df = 0+ 0.01 = 0.01.
()

f(z,y) =Y = df = ya¥ rdo + 2¥Inxdy =

0.98%% ~ f(1,3) + df =1 —0.06 = 0.96.

4. Tec¢na rovine:

dr = —0.02
dy =0.04

3-(=0.02) +0- (0.04) = —0.06

= [173]

2(z,y) = f(20,%0) + fz(20,Y0)(x — 20) + fy(z0,%0)(y — Yo)-

(a)

fx:4x7 fy:_Sy:Z:f(2ﬂ
z =8x —8y—4.

1)+8x—2)—8y—1)=4+8z—8y—38
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= ——— =—— =2=f3,4)+ f:3,4)(x—3)+ f,(3,4)(y — 4
12 16 100 — 36 —64 12 16
=2 —(x — —(y—4)= —+ — —
0+5(:1: 3)+5(y ) 3 +53:+5y:>
5z = 12z + 16y.
(c)
_ —arcsiny 1 V2 1 V2 1 1 V2
Tz 1 1 2
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(d)
2
fz=2xcos—, f, = %siné = z:f(l,;)—l—fw(L;)(x—l)—i-fy(l,;)(y_
:0—1—0(90—1)—1—%2(3/—%)
2 T
2=y g
(a)
fa=2x4+y+1=5, fy=0-2y=-3= [zo,y0] =[1,2] =
z=f(1L,2)+ fole—1)+ fy(y—2)=3+5(x—-1)-3(y—2) =
z =4+ 5z — 3y.
(b)

fo=4az =38, f=-2y=—6= [zo,y0] = [2,3] =

z2=f(2,3)+ fu(z —2)+ f,(y—3) = —1+8(x —2) —6(y — 3) =

z =14 8x — 6y.

2x 4y

:7:2 = ———
fx $2+2y2 ’ fy $2+2y2
z=f(L,0)+ folz—1)+ fry=0+2(z — 1) =
z = —2+2x.

= 0= [z0,y0] = [1,0] =

|



gradf(z,y.2) = Vf = (fo, fy. ) = (y2' ™" 2" Inz + z,y).
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