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Lokálnı́ extrémy funkcı́ dvou proměnných
Interaktivnı́ testy

Robert Mařı́k

29. ledna 2011

Vyzkoušejte dva, tři nebo dvacet dalšı́ch mých
kvı́zů a potom mi prosı́m vyplňte na
webu. Děkuji!

Pro vytvořenı́ vlastı́ho testu podle tohoto vzoru bu-
dete potřebovat volně šiřitelný AcroTEXeDucation

bundle, zdrojový soubor pro TEX a přečı́st si
návod na domovské stránce.

Quiz V testu máte najı́t parciálnı́ derivace a stacionárnı́ body. Pokud to splnı́te, bude vybrán
jeden za stacionárnı́ch bodů a v máte rozhodnout pomocı́ Hessiánu, jestli tam nastává
lokálnı́ extrém a jaký. Pokud pomocı́ druhých derivacı́ nejde o kvalitě stacionárnı́ho bodu
rozhodnout, už nad funkcı́ dál nebádejte a zaškrtněnte “???”.


% Copyright 2005-2009 Robert Marik
%
% The licence allows to use this file for exactly one of the following purposes.
%
% 1. To prepare your own texts after substantial modification of TeX
% macros (such as different mathematical problems)
%
% 2. or to prepare your own texts simply by slight modifications
% (design, introduction) and by using different input data for
% problems. In this latter case you are required to put the resulting
% tests on a suitable public server (your personal webpage, webpage of
% your department, webpage in e-learning course which is open for
% guests etc.).
%
%

\documentclass{article}
\usepackage[czech]{babel}
\usepackage[IL2]{fontenc}

\input kvizycz

\def\righttitle{Extrémy v $\color{green}\R^2$}

\usepackage[noxcolor,pdftex]{exerquiz}
\usepackage[procrespgrp,ImplMulti,equations]{dljslib}

\everyCorrAnsButton{\CA{?}}
\begin{insDLJS}[dljslibRMb]{dljsliRMb}{RMb}

function ProcRespSetPointsHint(flag,CorrAnsWH,n,epsilon,a,indepVar,oComp)
{
// modification of ProcpResSetFormula
// the answer is an unordered list of points, like
// [1,3];[2,-1]
//
// n points are converted into n linear functions in x and
// these functions are processed as in ProcRespSetFormula
// e.g. [1,3];[2,-1] is converted into 1+3*x,2-1*x
//
    ok2Continue = true;
    CorrAnsWH = stripWhiteSpace(CorrAnsWH);
    var CorrAnsWHS = CorrAnsWH.split(":");
    var CorrAns = CorrAnsWHS[0];
    if (ProcessIt) {
    var fieldname = event.target.name;
    var UserAns = event.value;
    UserAns = stripWhiteSpace(UserAns);
    if (!ok2Continue) return null;
    UserAns = UserAns.replace(/[,]/g, "]*+x*[");
    UserAns = UserAns.replace(/[;]/g, ",");
    CorrAns = CorrAns.replace(/[,]/g, "]*+x*[");
    CorrAns = CorrAns.replace(/[;]/g, ",");
//    app.alert("User "+UserAns);
//    app.alert("Corr "+CorrAns);
    var aUserAns = UserAns.split(",");
    var aCorrAns = CorrAns.split(",");
    var numCorrect = 0;
    var match = 0;
    indepVar = "x";
    a = "[0,1]";
    if ( aUserAns.length != aCorrAns.length ) 
    { 
      HideHint(CorrAnsWHS[1]); 
      return notifyField(false, flag, fieldname);
    }
    for ( var i=0; i< aCorrAns.length; i++) {
        match = 0;
        for ( var j=i; j< aUserAns.length; j++) {
            if ((!/[x]/.test(aUserAns[j]))) {
              app.alert("Body zadavejte jako dvojici cisel oddelenych carkou, napriklad takto: [1,2] . Pokud je bodu vice, oddelujte je strednikem, napiklad takto: [1,1];[0,1];[0,-1] .", 3);
              return null;
            }
            var retn = _ProcResp(flag,aCorrAns[i],aUserAns[j],n,epsilon,a,indepVar,oComp);
            if ( retn == null ) return syntaxError(), null;
            if (retn==1) {
               var temp=aUserAns[j];
               aUserAns[j]=aUserAns[i];
               aUserAns[i]=temp;
               match = match + 1;
            }
        }
        numCorrect += (match) ? 1 : 0;
    }
    var success = (numCorrect == aCorrAns.length) ? true : false;
    if (success) PrintHint(CorrAnsWHS[1]); else HideHint(CorrAnsWHS[1]);
    if ( success == null ) return syntaxError(), null;
    else
    return notifyField(success, flag, fieldname);}
  else
  {app.alert("Chcete napovedu i kdyz je problem jednoduchy? Souradnice stacionarniho bodu ktery nas bude zajimat se odekryji.",3);
    PrintHint(CorrAnsWHS[1]);
    return null;
  }
}


function PrintHint(printdestination)
{
this.getField(printdestination).fillColor = color.transparent;
this.getField(printdestination).value=("");
this.getField(printdestination+"a").fillColor = color.transparent;
this.getField(printdestination+"a").value=("");
this.getField(printdestination+"b").fillColor = color.transparent;
this.getField(printdestination+"b").value=("");
}

function HideHint(printdestination)
{
this.getField(printdestination).fillColor = color.white;
this.getField(printdestination).value=("???");
this.getField(printdestination+"a").fillColor = color.white;
this.getField(printdestination+"a").value=("???");
this.getField(printdestination+"b").fillColor = color.white;
this.getField(printdestination+"b").value=("???");
}




\end{insDLJS}



\def\min{
 \begin{answers}5
   \Ans1 min&
   \Ans0 MAX&
   \Ans0 saddle&
   \Ans0 ???
 \end{answers}
}

\def\max{
 \begin{answers}5
   \Ans0 min&
   \Ans1 MAX&
   \Ans0 saddle&
   \Ans0 ???
 \end{answers}
}

\def\saddle{
 \begin{answers}5
   \Ans0 min&
   \Ans0 MAX&
   \Ans1 saddle&
   \Ans0 ???
 \end{answers}
}

\expandafter\def\csname???\endcsname{
 \begin{answers}5
   \Ans0 min&
   \Ans0 MAX&
   \Ans0 saddle&
   \Ans1 ???
 \end{answers}
}


\def\formulasetboxhint#1#2{\RespBoxMath{#1}(x){10}{1.0E-10}{[0,2]}*{ProcRespSetPointsHint}
\CorrAnsButton[\CA{?}]{#2}
}

\def\interval{1,2]x[1,2}
\def\desifrujdve#1,#2,{\def\prvni{#1}\def\druha{#2}}
\def\desifrujtri#1,#2,#3,{\def\prvni{#1}\def\druha{#2}\def\treti{#3}}
\def\cislo#1{\ \RespBoxMath[\rectW{2cm}]{#1}(a){3}{0.001}{[1,2]}\ }

\def\righttitle{Extrema in $\color{green}\R^2$}


\everyRespBoxMath{\rectW{5cm}\textSize{0}}
\everyeqTextField{\rectH{14bp}\textSize{0}}

\begin{document}


\title{Lokální extrémy funkcí dvou promìnných\\Interaktivní testy}
\author{Robert Ma\v r\'\i k}
\maketitle
\def\posun#1{\leavevmode\hbox to 4 cm{\hss$#1{}$}}
\newcount\napovedacislo

% \def\priklad#1#2#3#4#5#6#7#8{
% \newpage
% \global\advance\napovedacislo by 1
% \edef\jmenopolicka{HintFieldNumber\the\napovedacislo}
% % #1 zadani, TeX code
% % #2 f'_x, f'_y
% % #3 stac. points
% % #4 the point S_1
% % #5 f''_xx, f''_xy, f''_yy
% % #6 f''_xx, f''_xy, f''_yy at S_1
% % #7 H at S_1
% % #8 max, min, saddle or ???
% \item Studujeme funkci  $z={#1}$.
% \begin{questions}
% \item Najdìte parciální derivace\\
%   \desifrujdve #2,
%  \posun{\frac{\partial z}{\partial x}=}%
%  \expandafter\RespBoxMath\expandafter{\prvni}(xy){10}{0.00001}{[\interval]}
% \ \CorrAnsButton{\prvni}
%  \\
%  \posun{\frac{\partial z}{\partial y}=}% 
%  \expandafter\RespBoxMath\expandafter{\druha}(xy){10}{0.00001}{[\interval]}
% \ \CorrAnsButton{\druha}
% \item Najdìte stacionární body a zapi¹te je ve tvaru 
%   {\color{webgreen} \texttt{[A,B]; [C,D]; [E,F]; }\dots  }\\
%   \posun{}\formulasetboxhint{#3:\jmenopolicka:#4}{#3}
% \item Najdìte druhé derivace\\
% \desifrujtri #5,
%  \posun{\frac{\partial^2 z}{(\partial x)^2}=}%
%  \expandafter\RespBoxMath\expandafter{\prvni}(xy){10}{0.00001}{[\interval]}
% \ \CorrAnsButton{\prvni}
%  \\
%  \posun{\frac{\partial^2 z}{\partial x \partial y}=}% 
%  \expandafter\RespBoxMath\expandafter{\druha}(xy){10}{0.00001}{[\interval]}
% \  \CorrAnsButton{\druha}
%  \\
%   \posun{\frac{\partial^2 z}{(\partial y)^2}=}%
%  \expandafter\RespBoxMath\expandafter{\treti}(xy){10}{0.00001}{[\interval]}
% \  \CorrAnsButton{\treti}
% \item Vypoètìte Hessián v bodì
% \textField[\S{N}\V{[??,??]}\BC{}\BG{}\textColor{0 0 0.8 rg}\Q{1}
%   \Ff{\FfReadOnly}]{\jmenopolicka b}{1.5cm}{15bp}

% \desifrujtri#6,
% \begin{mathGrp}
%  $H(
%  \textField[\S{N}\V{[??,??]}\BC{}\BG{}\textColor{0 0 0.8 rg}\Q{1}
%   \Ff{\FfReadOnly}]{\jmenopolicka}{1.5cm}{15bp}
% )=\begin{vmatrix}
%  \expandafter\cislo\expandafter{\prvni}&
%  \expandafter\cislo\expandafter{\druha}\\
%  \expandafter\cislo\expandafter{\druha}&
%  \expandafter\cislo\expandafter{\treti}
%  \end{vmatrix}
% =\cislo{#7}$%
% \end{mathGrp}%
% \CorrAnsButtonGrp{\prvni,\druha,\druha,\treti,#7}
% \item Urèete typ stacionárního bodu
%  \textField[\S{N}\V{[??,??]}\BC{}\BG{}\textColor{0 0 0.8 rg}\Q{1}
%   \Ff{\FfReadOnly}]{\jmenopolicka a}{1.5cm}{15bp}
% \csname#8\endcsname
% \end{questions}
% %% return to defaults
% \def\interval{1,2]x[1,2}

% }


\def\priklad#1#2#3#4#5#6#7#8{
\newpage
\global\advance\napovedacislo by 1
\edef\jmenopolicka{HintFieldNumber\the\napovedacislo}
% #1 zadani, TeX code
% #2 f'_x, f'_y
% #3 stac. points
% #4 the point S_1
% #5 f''_xx, f''_xy, f''_yy
% #6 f''_xx, f''_xy, f''_yy at S_1
% #7 H at S_1
% #8 max, min, saddle or ???
\item Studujeme funkci $z={#1}$.
\begin{questions}
\item Najdìte parciální derivace\\
  \desifrujdve #2,
 \posun{\frac{\partial z}{\partial x}=}%
 \expandafter\RespBoxMath\expandafter{\prvni}(xy){10}{0.00001}{[\interval]}
\ \CorrAnsButton{\prvni}
 \\
 \posun{\frac{\partial z}{\partial y}=}% 
 \expandafter\RespBoxMath\expandafter{\druha}(xy){10}{0.00001}{[\interval]}
\ \CorrAnsButton{\druha}
\item Najdìte stacionární body a zapi¹te je ve tvaru 
  {\color{webgreen} \texttt{[A,B]; [C,D]; [E,F]; }\dots  })\\
  \posun{}\formulasetboxhint{#3:\jmenopolicka}{#3}
\item Najdìte druhé derivace\\
\desifrujtri #5,
 \posun{\frac{\partial^2 z}{(\partial x)^2}=}%
 \expandafter\RespBoxMath\expandafter{\prvni}(xy){10}{0.00001}{[\interval]}
\ \CorrAnsButton{\prvni}
 \\
 \posun{\frac{\partial^2 z}{\partial x \partial y}=}% 
 \expandafter\RespBoxMath\expandafter{\druha}(xy){10}{0.00001}{[\interval]}
\  \CorrAnsButton{\druha}
 \\
  \posun{\frac{\partial^2 z}{(\partial y)^2}=}%
 \expandafter\RespBoxMath\expandafter{\treti}(xy){10}{0.00001}{[\interval]}
\  \CorrAnsButton{\treti}
\item Vypoètìte Hessián v bodì
%\textField[\S{N}\V{[??,??]}\BC{}\BG{}\textColor{0 0 0.8 rg}\Q{1}
%  \Ff{\FfReadOnly}]{\jmenopolicka b}{1.5cm}{15bp}
%-----
\setbox0=\hbox{\ $#4$\ }
\hbox to 0 pt{\copy0\ \ \hss}
\dimen2=\ht0
\advance \dimen2 by \dp0
\advance\dimen2 by 3 pt
\textField[\textColor{0.9 0 0 rg}\S{N}\V{???}\BC{}
  \BG{1 1 0.9}  \Q{1}
  \Ff{\FfReadOnly}]{\jmenopolicka}{\wd0}{\dimen2}



\desifrujtri#6,
\begin{mathGrp}
 $H(
% \textField[\S{N}\V{[??,??]}\BC{}\BG{}\textColor{0 0 0.8 rg}\Q{1}
%  \Ff{\FfReadOnly}]{\jmenopolicka}{1.5cm}{15bp}
\setbox0=\hbox{\ $#4$\ }
\hbox to 0 pt{\copy0\ \ \hss}
\dimen2=\ht0
\advance \dimen2 by \dp0
\advance\dimen2 by 3 pt
\textField[\textColor{0.9 0 0 rg}\S{N}\V{???}\BC{}
\BG{1 1 0.9}  \Q{1}
\Ff{\FfReadOnly}]{\jmenopolicka a}{\wd0}{\dimen2}
)=\begin{vmatrix}
 \expandafter\cislo\expandafter{\prvni}&
 \expandafter\cislo\expandafter{\druha}\\
 \expandafter\cislo\expandafter{\druha}&
 \expandafter\cislo\expandafter{\treti}
 \end{vmatrix}
=\cislo{#7}$%
\end{mathGrp}%
\CorrAnsButtonGrp{\prvni,\druha,\druha,\treti,#7}
\item Urèete typ stacionárního bodu
% \textField[\S{N}\V{[??,??]}\BC{}\BG{}\textColor{0 0 0.8 rg}\Q{1}
%  \Ff{\FfReadOnly}]{\jmenopolicka a}{1.5cm}{15bp}
\setbox0=\hbox{\ $#4$\ }
\hbox to 0 pt{\copy0\ \ \hss}
\dimen2=\ht0
\advance \dimen2 by \dp0
\advance\dimen2 by 3 pt
\textField[\textColor{0.9 0 0 rg}\S{N}\V{???}\BC{}
  \BG{1 1 0.9}  \Q{1}
  \Ff{\FfReadOnly}]{\jmenopolicka b}{\wd0}{\dimen2}
\csname#8\endcsname
\end{questions}
%% return to defaults
\def\interval{1,2]x[1,2}

}







\begin{shortquiz}*[A]
V testu máte najít parciální derivace a stacionární body. Pokud to splníte,
bude vybrán jeden za stacionárních bodù a v máte rozhodnout pomocí Hessiánu,
jestli tam nastává lokální extrém a jaký. Pokud pomocí druhých derivací nejde
o kvalitì stacionárního bodu rozhodnout, u¾ nad funkcí dál nebádejte a 
za¹krtnìnte ``???''.
\begin{questions}
\priklad
{x^2+y^2}
{2x,2y}
{[0,0]}
{[0,0]}
{2,0,2}
{2,0,2}
{4}
{min}

\priklad
{x^4+y^4-4xy+30}
{4x^3-4y,4y^3-4x}
{[-1,-1];[1,1];[0,0]}
{[-1,-1]}
{12x^2,-4,12y^2}
{12,-4,12}
{128}
{min}

\priklad{x^2-y^2}
{2x,-2y}
{[0,0]}
{[0,0]}
{2,0,-2}
{2,0,-2}
{-4}
{saddle}

\priklad{x^4+y^4}
{4x^3,4y^3}
{[0,0]}
{[0,0]}
{12x^2,0,12y^2}
{0,0,0}
{0}
{???}


\priklad
{9x-9y-x^2-y^2}
{9-2x,-9-2y}
{[-9/2,9/2]}
{\left[-\frac 92, \frac 92\right]}
{-2,0,-2}
{-2,0,-2}
{4}
{max}

\priklad
{x^2y^2-x^2-y^2}
{2xy^2-2x,2x^2y-2y}
{[0,0];[1,-1];[-1,1];[1,1];[-1,-1]}
{[1,-1]}
{2y^2-2,4xy,2x^2-2}
{0,-4,0}
{-16}
{saddle}

% \def\interval{3,5]x[0,2}
% \priklad
% {\ln(x-y)-x^2-y}
% {(x-y)^(-1)-2x,-(x-y)^(-1)-1}
% {[1/2,-1/2]}
% {[\frac 12,-\frac 12]}
% {-(x-y)^(-2)-2,(x-y)^(-2),-(x-y)^(-2)}
% {-3,1,-1}
% {2}
% {max}

\priklad
{9xy+\frac 1x+\frac 3y}
{9y-x^(-2),9x-3y^(-2)}
{[1/3,1]}
{\left[\frac 13,1\right]}
{2x^(-3),9,6y^(-3)}
{54,9,6}
{243}
{min}

\priklad
{e^{2x}(x+y^2)}
{e^(2x)(2x+2y^2+1) , 2ye^{2x}}
{[-1/2,0]}
{\left[-\frac 12,0\right]}
{4e^(2x)(x+y^2+1),4ye^(2x),2e^(2x)}
{2 exp(-1),0,2 exp(-1)}
{4 exp(-2)}
{min}

\priklad
{3x^3+3x^2y-y^3-15x}
{9x^2+6xy-15,3x^2-3y^2}
{[1,1],[-1,-1],[sqrt(5),-sqrt(5)],[sqrt(5),sqrt(5)]}
{[1,1]}
{18x+6y,6x,-6y}
{24,6,-6}
{-180}
{saddle}

\end{questions}
\end{shortquiz}
\end{document}

%%% Local Variables: 
%%% mode: latex
%%% TeX-master: t
%%% End: 


Robert Marik
Zdrojovy text pro pdfLaTeX si muzete otevrit kliknutim na tuto ikonu.

http://user.mendelu.cz/marik
http://user.mendelu.cz/marik/kvizy/anketa.html
http://www.acrotex.net
http://www.acrotex.net
http://user.mendelu.cz/marik/index.php?item=42
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Zavřı́t

Konec

1. Studujeme funkci z = x2 + y2.
(a) Najděte parciálnı́ derivace

∂z
∂x

=

∂z
∂y

=

(b) Najděte stacionárnı́ body a zapište je ve tvaru [A,B]; [C,D]; [E,F]; . . . )

(c) Najděte druhé derivace
∂2z

(∂x)2
=

∂2z
∂x∂y

=

∂2z
(∂y)2

=

(d) Vypočtěte Hessián v bodě [0,0]

H( [0,0] ) =

∣∣∣∣∣∣∣
∣∣∣∣∣∣∣ =

(e) Určete typ stacionárnı́ho bodu [0,0]

min MAX saddle ???

http://user.mendelu.cz/marik


R
O

B
E

R
T

M
A

Ř
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2. Studujeme funkci z = x4 + y4 − 4xy + 30.
(a) Najděte parciálnı́ derivace

∂z
∂x

=

∂z
∂y

=

(b) Najděte stacionárnı́ body a zapište je ve tvaru [A,B]; [C,D]; [E,F]; . . . )

(c) Najděte druhé derivace
∂2z

(∂x)2
=

∂2z
∂x∂y

=

∂2z
(∂y)2

=

(d) Vypočtěte Hessián v bodě [−1,−1]

H( [−1,−1] ) =

∣∣∣∣∣∣∣
∣∣∣∣∣∣∣ =

(e) Určete typ stacionárnı́ho bodu [−1,−1]

min MAX saddle ???

http://user.mendelu.cz/marik
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3. Studujeme funkci z = x2 − y2.
(a) Najděte parciálnı́ derivace

∂z
∂x

=

∂z
∂y

=

(b) Najděte stacionárnı́ body a zapište je ve tvaru [A,B]; [C,D]; [E,F]; . . . )

(c) Najděte druhé derivace
∂2z

(∂x)2
=

∂2z
∂x∂y

=

∂2z
(∂y)2

=

(d) Vypočtěte Hessián v bodě [0,0]

H( [0,0] ) =

∣∣∣∣∣∣∣
∣∣∣∣∣∣∣ =

(e) Určete typ stacionárnı́ho bodu [0,0]

min MAX saddle ???

http://user.mendelu.cz/marik
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4. Studujeme funkci z = x4 + y4.
(a) Najděte parciálnı́ derivace

∂z
∂x

=

∂z
∂y

=

(b) Najděte stacionárnı́ body a zapište je ve tvaru [A,B]; [C,D]; [E,F]; . . . )

(c) Najděte druhé derivace
∂2z

(∂x)2
=

∂2z
∂x∂y

=

∂2z
(∂y)2

=

(d) Vypočtěte Hessián v bodě [0,0]

H( [0,0] ) =

∣∣∣∣∣∣∣
∣∣∣∣∣∣∣ =

(e) Určete typ stacionárnı́ho bodu [0,0]

min MAX saddle ???

http://user.mendelu.cz/marik
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5. Studujeme funkci z = 9x − 9y − x2 − y2.
(a) Najděte parciálnı́ derivace

∂z
∂x

=

∂z
∂y

=

(b) Najděte stacionárnı́ body a zapište je ve tvaru [A,B]; [C,D]; [E,F]; . . . )

(c) Najděte druhé derivace
∂2z

(∂x)2
=

∂2z
∂x∂y

=

∂2z
(∂y)2

=

(d) Vypočtěte Hessián v bodě
[
−9

2
,

9
2

]

H(
[
−9

2
,

9
2

]
) =

∣∣∣∣∣∣∣
∣∣∣∣∣∣∣ =

(e) Určete typ stacionárnı́ho bodu
[
−9

2
,

9
2

]
min MAX saddle ???

http://user.mendelu.cz/marik
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6. Studujeme funkci z = x2y2 − x2 − y2.
(a) Najděte parciálnı́ derivace

∂z
∂x

=

∂z
∂y

=

(b) Najděte stacionárnı́ body a zapište je ve tvaru [A,B]; [C,D]; [E,F]; . . . )

(c) Najděte druhé derivace
∂2z

(∂x)2
=

∂2z
∂x∂y

=

∂2z
(∂y)2

=

(d) Vypočtěte Hessián v bodě [1,−1]

H( [1,−1] ) =

∣∣∣∣∣∣∣
∣∣∣∣∣∣∣ =

(e) Určete typ stacionárnı́ho bodu [1,−1]

min MAX saddle ???

http://user.mendelu.cz/marik
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7. Studujeme funkci z = 9xy +
1
x
+

3
y

.

(a) Najděte parciálnı́ derivace
∂z
∂x

=

∂z
∂y

=

(b) Najděte stacionárnı́ body a zapište je ve tvaru [A,B]; [C,D]; [E,F]; . . . )

(c) Najděte druhé derivace
∂2z

(∂x)2
=

∂2z
∂x∂y

=

∂2z
(∂y)2

=

(d) Vypočtěte Hessián v bodě
[

1
3
,1

]

H(
[

1
3
,1

]
) =

∣∣∣∣∣∣∣
∣∣∣∣∣∣∣ =

(e) Určete typ stacionárnı́ho bodu
[

1
3
,1

]
min MAX saddle ???

http://user.mendelu.cz/marik
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ÍK

E
xt

re
m

a
in

R
2

fil
e

le
21

-C
Z.

te
x
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8. Studujeme funkci z = e2x(x + y2).
(a) Najděte parciálnı́ derivace

∂z
∂x

=

∂z
∂y

=

(b) Najděte stacionárnı́ body a zapište je ve tvaru [A,B]; [C,D]; [E,F]; . . . )

(c) Najděte druhé derivace
∂2z

(∂x)2
=

∂2z
∂x∂y

=

∂2z
(∂y)2

=

(d) Vypočtěte Hessián v bodě
[
−1

2
,0

]

H(
[
−1

2
,0

]
) =

∣∣∣∣∣∣∣
∣∣∣∣∣∣∣ =

(e) Určete typ stacionárnı́ho bodu
[
−1

2
,0

]
min MAX saddle ???

http://user.mendelu.cz/marik
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Zavřı́t

Konec

9. Studujeme funkci z = 3x3 + 3x2y − y3 − 15x.
(a) Najděte parciálnı́ derivace

∂z
∂x

=

∂z
∂y

=

(b) Najděte stacionárnı́ body a zapište je ve tvaru [A,B]; [C,D]; [E,F]; . . . )

(c) Najděte druhé derivace
∂2z

(∂x)2
=

∂2z
∂x∂y

=

∂2z
(∂y)2

=

(d) Vypočtěte Hessián v bodě [1,1]

H( [1,1] ) =

∣∣∣∣∣∣∣
∣∣∣∣∣∣∣ =

(e) Určete typ stacionárnı́ho bodu [1,1]

min MAX saddle ???

http://user.mendelu.cz/marik



