Matematika pro ekonomy / Mathematics for economists
Domaéci tkol 11 / Homework 11

Parcialni derivace funkci vice proménnych
Partial derivatives of functions of several variables

Spoctéte parcidlni derivace zadané funkce podle vSech proménnych v piislus-
nych defini¢nich oborech / Compute partial derivatives of the given functions with
respect to all variables in appropriate domains of definition:

1. f(z,y) = 2%y + xy’
2. fla,y) =
3. flz,y,2) =In(zz) + ¥ — 2y

Volné lokalni extrémy funkci dvou proménnych
Free local extremes of functions of two variables

Urcete staciondrni body zadané funkce (pro z,y € R) a uréete jejich typ, tj. lo-
kalni maximum, minimum ¢ sedlo. / Find all stationary points of the given function
(for z,y € R) and their types, i.e. local maximum, minimum or a saddle point.

4.  f(z,y) = y* + 322% — 32y
5. flzy)=a—y* -
6. f(z,y)=2>+y>—9zy+15

Extrémy funkci vice proménnych na mnoZinach s rovnou hranici
Extremes of functions of several variables on sets with a straight border

Vysetiete extrémy dané funkce na dané mnozing M. (Pozn.: oznafeni napf.
(0,1) x (—1,2) znamena obdélnik {(z,y) € R%*z € (0,1),y € (—1,2)}, déle napi.
¢tverec (—1,1)2 = (—1,1) x (—1,1) apod.)

Determine extremes of the given function on the given set M. (Remark: notation
like (0, 1) x (—1,2) means a rectangle {(z,y) € R%z € (0,1),y € (—1,2)}, moreover
a square can be denoted like (—1,1)% = (—1,1) x (—1,1) etc.)

f(z,y) M
7. r—y—z%y? 0,1y x (—1,2)
8. ry? —2zy — 32> +x—y  (0,2) x (0,3)
9. 22—y’ +In(1+2%+9y%) (-1,1)2
10. 2% —9y® — 22+ 3y trojuhelnik / triangle (0,0), (1,0), (0,2)
11, ay(z —y—2) trojuhelnik / triangle (—1,1),(0,—2),(2,0)
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Reseni / Solution:

1. 9uf(z,y) = 32%y* +4°
Ay f(x,y) = 22y + 3xy?

2. 0 f(x,y) = y?e™’
Oyf(z,y) = 2avye”y2

3 8If(:c,y7z):l—y
Oyflz,y,2) = f -
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, loc. min. [1,2],[-1,-2],

o

loc. maz. [2,1],
6. sedlo / saddle [0,0], loc. min. [3,3],

min max
7. f(1,2)=-9 f,-1)=3
8. f(23)=-% F(5:0) =5
9. f(0,£1) = 1n2 —1=-0,307... f(£1,0)=
10. f(0,2) = -2 f(0,1)=2
11. f(%v%): (7%a7%):*% f(*]-a]-):4

0.f(z,y,2) = g + =& (v8e pro / all for 2z > 0)
[

FOR CZECH STUDENTS ONLY — K dal$imu poéitani: Na konci kapi-
toly 4 ze Zluté ucebnice, str. 113, tiloha 2, abdeghjl: spoc¢téte vechny parcialnich

derivace zadanych funkci. Spoctéte tlohy 6-8 na str. 114.



