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Úvodnı́ strana

Print

Titulnı́ strana

JJ II

J I

Strana 1 z 11

Zpět
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Obyčejné diferenciálnı́ rovnice prvnı́ho řádu
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% 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.).
%
%

\pdfoutput=1
\documentclass{article}

\input kvizycz.tex

\def\righttitle{Separovatelné ODR}

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

\usepackage[czech,noxcolor,pdftex]{exerquiz}
\usepackage[ImplMulti,indefIntegral,equations,setSupport]{dljslib}
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\begin{insDLJS}[dljslibRMb]{dljsliRMb}{RMb}

function ProcRespSDEq(flag,CorrAns,n,epsilon,a,indepVar,oComp)
{
//
// From the procedure ProcRespEq. We expect ODE with
// separated variables ( y'=f(x)/g(y) ) in the form "f(x)dx=g(y)dy",
// "f(x)dx-g(y)dy=0", or a constant multiple of these equations.
// (The functions f(x) g(y) are unique up to a common constant multiple.)
// We introduce new variable instead of dx and dy and handle
// the equation as an equation in four variables.
// 
// the variables in the "RespBoxMath" command are supposed to be 
// specified as (xy), but you can use your own variables. Simply
// use two variables and their differentials.
//
// It is sufficient to add four or six lines to the original
// code of ProcRespEq.
// 
// The function can be used also to handle relations between differentials
// which are used in the substition in indefinite integral.
//
    if (!ProcessIt) return null;
    ok2Continue = true;
    var success;
    var fieldname = event.target.name;
    var UserAns = event.value;
    this.getField(fieldname).strokeColor = \eqDefaultColor;
    if (UserAns == "undefined") {
        success = (CorrAns == UserAns);
        return notifyField(success, flag, fieldname);
    }
    var _V = UserAns.split("=");  
    if (_V.length !== 2) {
      app.alert("Ocekavame rovnici s prave jednim rovnitkem.");
      return null;   // notifyField(false, flag, fieldname);
    }
    indepVar = TypeParameters(indepVar); // convert vars to new format, if needed
    // introduce new variables 
    // and change differentials into these varaibles
    indepVar = indepVar+",r:M,r:N";
    a=a+"x[1,3]x[1,3]"
    var _dx=new RegExp("d"+indepVar.charAt(2),"g");
    var _dy=new RegExp("d"+indepVar.charAt(6),"g");
    UserAns = UserAns.replace(_dx, "M");
    CorrAns = CorrAns.replace(_dx, "M");
    UserAns = UserAns.replace(_dy, "N");
    CorrAns = CorrAns.replace(_dy, "N");
    var _V = UserAns.split("M"); 
    if (_V.length !== 2) {
      app.alert("V rovnici musi byt oba diferencialy prave jednou. ");
      return null; // notifyField(false, flag, fieldname);
    }
    _V = UserAns.split("N");  
    if (_V.length !== 2) {
      app.alert("V rovnici musi byt oba diferencialy prave jednou. ");
      return null; // notifyField(false, flag, fieldname);
    }
    var CorrExpressions = CorrAns.split("=");
    var zCorrAns = "("+CorrExpressions[0]+")-("+CorrExpressions[1] +")";
    UserAns = stripWhiteSpace (UserAns);
    if(!ok2Continue ) return null;
    if (!/[=]/.test(UserAns)) {
            app.alert("Ocekaval jsem rovnici.", 3);
            return null;
    }
    var UserExpressions = UserAns.split("=");
    var zUserAns = "("+UserExpressions[0]+")-("+UserExpressions[1] +")";

    var comp = ( typeof oComp == "object" ) ?
       (typeof oComp.comp == "undefined" ) ? diffCompare : oComp.comp : oComp;
    if ( typeof oComp == "object" && typeof oComp.priorParse != "undefined" )
    {
        if ( typeof oComp.priorParse == "object" )
        {
            for ( var i=0; i < oComp.priorParse.length; i++)
            {
                var retn = oComp.priorParse[i](zUserAns);
                if ( retn == null ) return null;
            }
        } else {
            var retn = oComp.priorParse(zUserAns);
            if ( retn == null ) return null;
        }
    }
    zCorrAns = ParseInput(zCorrAns);
    if (!ok2Continue) {
        app.alert("Syntax error in author's answer! Check console.", 3);
        console.println("Syntax Error: " + CorrAns);
        return null;
    }
    zUserAns = ParseInput(zUserAns);
    if (!ok2Continue) return null;
    var lambda = getNonZeroRatio (a, indepVar, zCorrAns, zUserAns);
    if ( lambda == null ) { app.alert(\eqSyntaxErrorUndefVar,3); return null; };
    if ( !ok2Continue ) return notifyField(false, flag, fieldname);
    zCorrAns  = lambda + "*(" + zCorrAns + ")";
\db console.println("zCorrAns = " + zCorrAns);\db%
    success=randomPointCompare (n,a,indepVar,epsilon,zCorrAns,zUserAns,comp)
\db console.println("success = " + success );\db%
    if ( success == null ) { app.alert(\eqSyntaxErrorUndefVar,3); return null; }
    return notifyField(success, flag, fieldname);
}


function ProcRespSDEqInt(flag,CorrAns,n,epsilon,a,indepVar,oComp)
{
//
// A modification of the procedure ProcRespSDEq. 
//
// After integration of "f(x)dx+g(y)dy=0" we get "F(x)+G(y)=C", where
// F and G are unique up to a common constant multiple and an aditive factor.
// The procedure can handle such a problem.
// The user has to enter the constant of integration C, which 
// is set to zero in indefCompare function
// 
// The variables in the "RespBoxMath" command are supposed to be 
// specified as (xy), but you can use your own names.
//
// The interval has to be specified sufficiently far from singular points and
// the function 
// "LeftHandSideOfCorrectAnswer - RightHandSideOfCorrectAnswer"
// should not have common values at the left and right values of the interval.
//
// It is sufficient to add four or six or twenty lines to the original
// code of ProcRespEq.
//
    if (!ProcessIt) return null;
    ok2Continue = true;
    var success;
    var fieldname = event.target.name;
    var UserAns = event.value;
    this.getField(fieldname).strokeColor = \eqDefaultColor;
    if (UserAns == "undefined") {
        success = (CorrAns == UserAns);
        return notifyField(success, flag, fieldname);
    }
    _V = UserAns.split("C");  
    if (_V.length !== 2) {
      app.alert("Vysledek by mel obsahovat prave jednu konstantu  C.");
      return null;   // notifyField(false, flag, fieldname);
    }
    _V = UserAns.split("=");  
    if (_V.length !== 2) {
      app.alert("V rovnici by mel byt prave jedno znamenko rovna se.");
      return null;   // notifyField(false, flag, fieldname);
    }
    var CorrExpressions = CorrAns.split("=");
    var zCorrAns = "("+CorrExpressions[0]+")-("+CorrExpressions[1] +")";
    UserAns = stripWhiteSpace (UserAns);
    if(!ok2Continue ) return null;
    if (!/[=]/.test(UserAns)) {
            app.alert("Ocekavali jsme rovnici.", 3);
            return null;
    }
    var UserExpressions = UserAns.split("=");
    var zUserAns = "("+UserExpressions[0]+")-("+UserExpressions[1] +")";
    var comp = ( typeof oComp == "object" ) ?
       (typeof oComp.comp == "undefined" ) ? diffCompare : oComp.comp : oComp;
    if ( typeof oComp == "object" && typeof oComp.priorParse != "undefined" )
    {
        if ( typeof oComp.priorParse == "object" )
        {
            for ( var i=0; i < oComp.priorParse.length; i++)
            {
                var retn = oComp.priorParse[i](zUserAns);
                if ( retn == null ) return null;
            }
        } else {
            var retn = oComp.priorParse(zUserAns);
            if ( retn == null ) return null;
        }
    }
    zCorrAns = ParseInput(zCorrAns);
    if (!ok2Continue) {
        app.alert("Syntax error in author's answer! Check console.", 3);
        console.println("Syntax Error: " + CorrAns);
        return null;
    }
    zUserAns = ParseInput(zUserAns);
    if (!ok2Continue) return null;
    indepVar = TypeParameters(indepVar); // convert vars to new format, if needed
    var lambda = getNonZeroRatioSDEInt (a, indepVar, zCorrAns, zUserAns);
//    app.alert("lambda je "+lambda);
    if ( lambda == null ) { app.alert(\eqSyntaxErrorUndefVar,3); return null; };
    if ( !ok2Continue ) return notifyField(false, flag, fieldname);
    zCorrAns  = lambda + "*(" + zCorrAns + ")";
\db console.println("zCorrAns = " + zCorrAns);\db%
    success=randomPointCompareSDEInt (n,a,indepVar,epsilon,zCorrAns,zUserAns,comp)
\db console.println("success = " + success );\db%
    if ( success == null ) { app.alert(\eqSyntaxErrorUndefVar,3); return null; }
    return notifyField(success, flag, fieldname);
}



function getNonZeroRatioSDEInt (_a, _v, _F, _G)
{
// A modification of the function getNonZeroRatio 
// for integral form of separated ODE.
//
    var _i, _j;
    var _FFl;
    var _GGl;
    var _FFr;
    var _GGr;
    var aXY = new Array();
    var aXYleft = new Array();
    _a = _a.replace(/[\[\]\s]/g, "");
    var _V = _v.split(",");  // e.g. _V[0] = "i:x"
    var _n = _V.length;
    var aIntervals = _a.split("&");
    var aInterval = aIntervals[0].split("x");
    var endpoints = aInterval[0].split(",");
    var C = 0;
    with (Math)
    {
      //left point of the interval
      for (_i = 0; _i < _n; _i++)
       {
           var endpoints = aInterval[_i].split(",");
           aXYleft[_i] = endpoints[0];
       }
       for (var _i = 0; _i< _n; _i++)
       {
           if (_V[_i].charAt(0) == "r" )
              eval ( "var "+ _V[_i].charAt(2) + " = " + aXYleft[_i] + ";");
           else // assume type "i"
              eval ( "var "+ _V[_i].charAt(2) + " = " + ceil(aXYleft[_i]) + ";");
       }
       _FFl = eval(_F);
//       app.alert(_F+"    "+_FFl);
       if ( app.viewerVersion >= 5)
       {
           var rtnCode = 0;
           eval("try { if(isNaN(_GGl = eval(_G))) rtnCode=-1; } catch (e) { rtnCode=1; }");
           switch(rtnCode)
           {
                  case  0: break;
                  case  1: return null;
                  case -1: ok2Continue=false;
                           return -1;
              }
          }
          else
              if(isNaN(_GGl = eval(_G))) { ok2Continue=false; return -1; }  
//        app.alert(_G+"  G  "+_GGl);
      // right point of the interval  
      for (_i = 0; _i < _n; _i++)
       {
           var endpoints = aInterval[_i].split(",");
           aXYleft[_i] = endpoints[1];
       }
       for (var _i = 0; _i< _n; _i++)
       {
           if (_V[_i].charAt(0) == "r" )
              eval ( "var "+ _V[_i].charAt(2) + " = " + aXYleft[_i] + ";");
           else // assume type "i"
              eval ( "var "+ _V[_i].charAt(2) + " = " + ceil(aXYleft[_i]) + ";");
       }
       _FFr = eval(_F);
//       app.alert(_F+"    "+_FFr);
       if ( app.viewerVersion >= 5)
       {
           var rtnCode = 0;
           eval("try { if(isNaN(_GGr = eval(_G))) rtnCode=-1; } catch (e) { rtnCode=1; }");
           switch(rtnCode)
           {
                  case  0: break;
                  case  1: return null;
                  case -1: ok2Continue=false;
                           return -1;
              }
          }
          else
              if(isNaN(_GGr = eval(_G))) { ok2Continue=false; return -1; }  
//        app.alert(_G+"  G  "+_GGr);
            if ( _FFl != _FFr && _GGl != _GGr ) return (_GGr-_GGl)/(_FFr-_FFl);
        }
        console.println( "Can't find a non zero scalar");
    return null;
}





function randomPointCompareSDEInt (n,a,indepVar,epsilon,CorrAns,userAns,comp)
{
//
// the same as randomPointCompare but calls indefCompare
//
    var error, i, j, k;
    var aXY = new Array();
    a = a.replace(/[\[\]\s]/g, "");
    var aIntervals = a.split("&");
    for (k=0; k < aIntervals.length; k++)
    {
        var aInterval = aIntervals[k].split("x");
        nI = aInterval.length;
%        var nV = indepVar.length;
        with (Math) {
            for (j=0; j < n; j++)
            {
                for (i=0; i < nI; i++)
                {
                    var endpoints = aInterval[i].split(",");
                    aXY[i] = eval(endpoints[0])-0+(eval(endpoints[1])-eval(endpoints[0]))*random();
                }
                var cXY = aXY.toString();
                error = indefCompare(a,cXY,indepVar,CorrAns,userAns);
                if (error == null) return null;
                if ( (error == -1) || (error > epsilon) ) {j=-1; break;}
            }
        }
        if (j!=n) return false;
    }
    return true;
}



function ProcRespSetFormulaEmpty(flag,CorrAns,n,epsilon,a,indepVar,oComp)
{
    ok2Continue = true;
    if (!ProcessIt) return null;
    var fieldname = event.target.name;
    var UserAns = event.value;
    this.getField(fieldname).strokeColor = \eqDefaultColor;
    UserAns = stripWhiteSpace(UserAns);
    if (!ok2Continue) return null;
//    app.alert("User:"+UserAns+"Correct is:"+CorrAns);
    if (UserAns == "nejsou") {
      success = (CorrAns == UserAns);
//      app.alert("User types empty, sucess:"+success);
      return notifyField(success, flag, fieldname);
    }
    if (CorrAns == "nejsou") {
      success = (CorrAns == UserAns);
//      app.alert("Correct is empty, sucess:"+success)
      return notifyField(success, flag, fieldname);
    }
    var aUserAns = UserAns.split(",");
    var aCorrAns = CorrAns.split(",");
    var numCorrect = 0;
    var match = 0;
    if ( aUserAns.length != aCorrAns.length ) return notifyField(false, flag, fieldname);
    for ( var i=0; i< aCorrAns.length; i++) {
        match = 0;
        for ( var j=i; j< aUserAns.length; j++) {
            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 == null ) return syntaxError(), null;
    return notifyField(success, flag, fieldname);
}





\end{insDLJS}
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\begin{document}


\author{Robert Ma\v{r}\'{i}k}
\title{Obyèejné diferenciální rovnice prvního øádu\\se separovanými promìnnými\\
Interaktivní kvízy}

\maketitle

\newpage



\section{Teorie}



\begin{definice}[DR se separovanými promìnnými]
  Diferenciální rovnice
  tvaru\index{diferenciální rovnice!se separovanými promìnnými}
  \begin{equation}
    \label{eq:sep}
    y'=f(x)g(y)
  \end{equation}
  kde $f$ a $g$ jsou funkce spojité na (nìjakých) otevøených
  intervalech se nazývá \textit{obyèejná diferenciální rovnice se
    separovanými promìnnými.}
\end{definice}


Vynecháme-li konstantní øe¹ení, která dostaneme jako øe¹ení rovnice  $g(y)=0$,
mù¾eme rovnici pøepsat do tvaru
\begin{equation*}
  \frac {y'}{g(y)}=f(x)
\end{equation*}
a po nahrazení $y'$ èlenem $\frac{\dy}{\dx}$ a vynásobení diferenciálem  $\dx$
dostaneme \footnote{Funkce  $f(x)$ a $\frac 1{g(y)}$ jsou dány jednoznaènì a¾
  na  \textit{spoleènou} multiplikativní konstantu.}
\begin{equation}\label{eq:st}
  \frac 1{g(y)}\dy=f(x)\dx
\end{equation}
Frází "\textit{separujte promìnné}" máme na mysli: pøeveïte rovnici do tvaru
\eqref{eq:st}.  

Obecné øe¹ení  \eqref{eq:sep} je
\begin{equation*}
  \int \frac 1{g(y)}\dy=\int f(x)\dx+C,
\end{equation*}
kde ka¾dý z integrálù znaèí jednu libovolnou z primitivních funkci a $C$ je
reálná konstanta.

\newpage

\section{Testy}

\everyRespBoxMath{\rectW{7cm}\BG{1 1 1}}

\def\nic{nejsou}
\newcount\cislo
\def\variables{xy}

\newcommand{\priklad}[1][nejsou]{\def\testsingular{#1}%
\message{Singular:#1:}\prikladd}
\def\prikladd#1#2#3#4{
% #1 the equation in TeX code
% #2 the form with differentials and separated variables
% #3 integral of #2, one constant of integration
% #4 product of intervals for x and y
\vbox{
  \begin{shortquiz} Najdìte obecné øe¹ení diferenciální rovnice se separovanými
    promìnnými
    \begin{equation*}
      #1
    \end{equation*}
    \begin{questions}
%      \ifx\testsingular\nic\else
    \item  najdìte konstantní øe¹ení. Vepi¹te èíslo nebo, pokud je konstantních
      øe¹ení vice, èísla oddìlená èárkou. Napi¹te
      {\color{webgreen}\texttt{nejsou}} pokud rovnice nemá konstantní øe¹ení.\\ 
      \hbox to 4 cm{\hss}
      \RespBoxMath{\testsingular}{1}{.001}{[0,1]}*{ProcRespSetFormulaEmpty}
      \CorrAnsButton[\CA{?}]{\testsingular}
%      \xdef\testsingular{}
    \item  \leavevmode\hbox to 4 cm{Separujte promìnné: \hss}
      \RespBoxMath{#2}(\variables){8}{.0000001}{#4}*{ProcRespSDEq}
      \CorrAnsButton[\CA{?}]{#2}
    \item \leavevmode\hbox to 4 cm{Integrujte:\hss}
      \RespBoxMath{#3}(\variables){8}{.0000001}{#4}*{ProcRespSDEqInt}
      \CorrAnsButton[\CA{?}]{#3}
    \end{questions}
  \end{shortquiz}
}
\def\variables{xy}
\vfil
}

\priklad{yy' = 4x}{ydy = 4 x dx}{y^2/2 = 2x^2-C}{[1,2]x[1,2]}
\begin{itemize*}
\definecolor{green}{rgb}{0,0.6,0}
\def\code#1{{\color{green}\texttt{#1}}}
\item Správné odpovìdi na první otázku zahrnují napøíklad 
  \begin{itemize*}
  \item \code{ydy = 4 x dx}
  \item \code{ydy - 4 x dx=0}
  \item v¹echny konstantní
    nenulové násobky tìchto rovnic.
  \end{itemize*}
\item Správné odpovìdi na druhou otázku zahrnují napøíklad 
  \begin{itemize*}
  \item 
    \code{y\^{}2/2 = 2x\^{}2-C}
  \item \code{y\^{}2/2 - 2x\^{}2+1=C}
  \item v¹echny
    konstantní nenulové násobky tìchto rovnic.
  \end{itemize*}
\end{itemize*}
\vfill\null
\newpage

 \priklad
 {\frac{1}{x+1}-\frac{1}{y-1}y'=0}
 {dy/(y-1)=dx/(x+1)}
 {ln(|y-1|)=ln(|x+1|)+C}
 {[3,4]x[3,4]}

%  \def\variables{st}
%  \priklad
%  {\frac{1}{t +1}-\frac{1}{s-1}\frac{ds}{dt}=0}
%  {ds/(s-1)=dt/(t+1)}
%  {ln(|s-1|)=ln(|t+1|)+C}
%  {[3,4]x[3,4]}


\priklad 
{x^2+y'\cos(y)+1=0}
{-cos(y)dy = (x^2+1)dx}
{-sin(y) = x^3/3+x+C}
{[0,3]x[1,3]}

\priklad 
{y(y+y')+1=0}
{ydy/(y^2+1)=-dx}
{1/2*ln(y^2+1)=-x+C}
{[1,3]x[0,1]}

\priklad
{\frac{x^2+1}{x}+\frac{yy'}{y^2-1}=0}
{(x^2+1)dx/x+ydy/(y^2-1)=0}
{x^2/2+ln(|x|)+1/2*ln(y^2-1)=C}
{[1,2]x[2,4]}

\priklad
[0]
{(x-1)y^3-e^xy'=0}
{(x-1)*e^(-x)dx-(y^(-3))dy=0}
{-xe^(-x)+y^(-2)/2=C}
{[0,1]x[1,2]}

\priklad
[1]
{y'=\frac{y-1}{x^2y^2}}
{(y^2dy)/(y-1)=x^2dx}
{(y^2)/2+y+ln(|y-1|)=-1/x +C}
{[1,2]x[3,4]}

\priklad
{2(1+e^{x})yy'=e^x}
{2ydy=(exp(x)dx)/(1+exp(x))}
{y^2=ln(1+exp(x))+C}
{[1,2]x[1,2]}

\priklad
[1,-1]
{(y^2-1)+yy'(x+1)=0}
{y*dy/(y^2-1)=-dx/(1+x)}
{1/2*ln(y^2-1)=-ln(x+1)+C}
{[1,2]x[2,3]}

\priklad
{y'=\frac{2x+1}{2(y-1)}}
{2(y-1)dy=(2x+1)dx}
{(y-1)^2=x^2+x+C}
{[1,2]x[2,3]}

\priklad
[0]
{y'=\frac{2x-1}{x^2}y}
{dy/y=(2x-1)dx/x^2}
{ln(|y|)=2ln(|x|)+1/x+C}
{[1,2]x[1,2]}

\priklad 
[0]
{y'=2\sqrt{y} \ln x}
{dy/(2sqrt(y))=ln(x)dx}
{sqrt(y)=x*ln(x)-x + C}
{[1,2]x[1,2]}

\priklad
{y'e^{x^2+y}=-x/y}
{ye^y dy=-xe^(-x^2)dx}
{ye^(y)-e^(y)=1/2e^(-x^2)+C}
{[1,2]x[1,2]}

\priklad 
[1,-1]
{y'\cos^2 x=(1+\cos^2 x)\sqrt{1-y^2}}
{dy/(sqrt(1-y^2))=(1+cos ^2(x))dx/cos^2(x)}
{asin(y)=tan(x)+x+C}
{[0,1]x[0,0.5]}

\priklad 
[0]
{y'+xy=y}
{dy/y=(1-x)dx}
{ln(|y|)=x-x^2/2+C}
{[0,2]x[1,2]}

\priklad 
{y'=x^2(1+y^2)}
{dy/(1+y^2)=x^2 dx}
{atan(y)=x^3/3 + C}
{[0,2]x[0,2]}

\priklad 
[e]
{y\ln y+xy'=0}
{dy/(y*ln(y))=-dx/x}
{ln(|ln(y)|)=-ln(|x|)+C}
{[10,20]x[10,20]}


\end{document}


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


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

Definice 1 (DR se separovanými proměnnými) Diferenciálnı́ rovnice tvaru

y ′ = f (x)g(y) (1)

kde f a g jsou funkce spojité na (nějakých) otevřených intervalech se nazývá obyčejná
diferenciálnı́ rovnice se separovanými proměnnými.

Vynecháme-li konstantnı́ řešenı́, která dostaneme jako řešenı́ rovnice g(y) = 0, můžeme
rovnici přepsat do tvaru

y ′

g(y)
= f (x)

a po nahrazenı́ y ′ členem
dy
dx

a vynásobenı́ diferenciálem dx dostaneme 1

1
g(y)

dy = f (x) dx (2)

Frázı́ ”separujte proměnné”máme na mysli: převed’te rovnici do tvaru (2).
Obecné řešenı́ (1) je ∫

1
g(y)

dy =
∫
f (x) dx + C,

kde každý z integrálů značı́ jednu libovolnou z primitivnı́ch funkci a C je reálná konstanta.

1Funkce f (x) a
1

g(y)
jsou dány jednoznačně až na společnou multiplikativnı́ konstantu.

http://www.mendelu.cz/user/marik
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ÍK

S
ep

ar
ov

at
el

né
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Zavřı́t

Konec

2. Testy

Kvı́z. Najděte obecné řešenı́ diferenciálnı́ rovnice se separovanými proměnnými

yy ′ = 4x

1. najděte konstantnı́ řešenı́. Vepište čı́slo nebo, pokud je konstantnı́ch řešenı́ vice, čı́sla
oddělená čárkou. Napište nejsou pokud rovnice nemá konstantnı́ řešenı́.

2. Separujte proměnné:

3. Integrujte:

• Správné odpovědi na prvnı́ otázku zahrnujı́ napřı́klad

– ydy = 4 x dx
– ydy - 4 x dx=0
– všechny konstantnı́ nenulové násobky těchto rovnic.

• Správné odpovědi na druhou otázku zahrnujı́ napřı́klad

– yˆ2/2 = 2xˆ2-C
– yˆ2/2 - 2xˆ2+1=C
– všechny konstantnı́ nenulové násobky těchto rovnic.

http://www.mendelu.cz/user/marik
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Kvı́z. Najděte obecné řešenı́ diferenciálnı́ rovnice se separovanými proměnnými

1
x + 1

− 1
y − 1

y ′ = 0

1. najděte konstantnı́ řešenı́. Vepište čı́slo nebo, pokud je konstantnı́ch řešenı́ vice, čı́sla
oddělená čárkou. Napište nejsou pokud rovnice nemá konstantnı́ řešenı́.

2. Separujte proměnné:

3. Integrujte:

Kvı́z. Najděte obecné řešenı́ diferenciálnı́ rovnice se separovanými proměnnými

x2 + y ′ cos(y) + 1 = 0

1. najděte konstantnı́ řešenı́. Vepište čı́slo nebo, pokud je konstantnı́ch řešenı́ vice, čı́sla
oddělená čárkou. Napište nejsou pokud rovnice nemá konstantnı́ řešenı́.

2. Separujte proměnné:

3. Integrujte:

http://www.mendelu.cz/user/marik


R
O

B
E

R
T

M
A

Ř
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Kvı́z. Najděte obecné řešenı́ diferenciálnı́ rovnice se separovanými proměnnými

y(y + y ′) + 1 = 0

1. najděte konstantnı́ řešenı́. Vepište čı́slo nebo, pokud je konstantnı́ch řešenı́ vice, čı́sla
oddělená čárkou. Napište nejsou pokud rovnice nemá konstantnı́ řešenı́.

2. Separujte proměnné:

3. Integrujte:

Kvı́z. Najděte obecné řešenı́ diferenciálnı́ rovnice se separovanými proměnnými

x2 + 1
x

+
yy ′

y2 − 1
= 0

1. najděte konstantnı́ řešenı́. Vepište čı́slo nebo, pokud je konstantnı́ch řešenı́ vice, čı́sla
oddělená čárkou. Napište nejsou pokud rovnice nemá konstantnı́ řešenı́.

2. Separujte proměnné:

3. Integrujte:

http://www.mendelu.cz/user/marik
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Zpět

Full Screen

Zavřı́t
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Kvı́z. Najděte obecné řešenı́ diferenciálnı́ rovnice se separovanými proměnnými

(x − 1)y3 − exy ′ = 0

1. najděte konstantnı́ řešenı́. Vepište čı́slo nebo, pokud je konstantnı́ch řešenı́ vice, čı́sla
oddělená čárkou. Napište nejsou pokud rovnice nemá konstantnı́ řešenı́.

2. Separujte proměnné:

3. Integrujte:

Kvı́z. Najděte obecné řešenı́ diferenciálnı́ rovnice se separovanými proměnnými

y ′ =
y − 1

x2y2

1. najděte konstantnı́ řešenı́. Vepište čı́slo nebo, pokud je konstantnı́ch řešenı́ vice, čı́sla
oddělená čárkou. Napište nejsou pokud rovnice nemá konstantnı́ řešenı́.

2. Separujte proměnné:

3. Integrujte:

http://www.mendelu.cz/user/marik
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Kvı́z. Najděte obecné řešenı́ diferenciálnı́ rovnice se separovanými proměnnými

2(1 + ex)yy ′ = ex

1. najděte konstantnı́ řešenı́. Vepište čı́slo nebo, pokud je konstantnı́ch řešenı́ vice, čı́sla
oddělená čárkou. Napište nejsou pokud rovnice nemá konstantnı́ řešenı́.

2. Separujte proměnné:

3. Integrujte:

Kvı́z. Najděte obecné řešenı́ diferenciálnı́ rovnice se separovanými proměnnými

(y2 − 1) + yy ′(x + 1) = 0

1. najděte konstantnı́ řešenı́. Vepište čı́slo nebo, pokud je konstantnı́ch řešenı́ vice, čı́sla
oddělená čárkou. Napište nejsou pokud rovnice nemá konstantnı́ řešenı́.

2. Separujte proměnné:

3. Integrujte:

http://www.mendelu.cz/user/marik
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Kvı́z. Najděte obecné řešenı́ diferenciálnı́ rovnice se separovanými proměnnými

y ′ =
2x + 1

2(y − 1)

1. najděte konstantnı́ řešenı́. Vepište čı́slo nebo, pokud je konstantnı́ch řešenı́ vice, čı́sla
oddělená čárkou. Napište nejsou pokud rovnice nemá konstantnı́ řešenı́.

2. Separujte proměnné:

3. Integrujte:

Kvı́z. Najděte obecné řešenı́ diferenciálnı́ rovnice se separovanými proměnnými

y ′ =
2x − 1

x2
y

1. najděte konstantnı́ řešenı́. Vepište čı́slo nebo, pokud je konstantnı́ch řešenı́ vice, čı́sla
oddělená čárkou. Napište nejsou pokud rovnice nemá konstantnı́ řešenı́.

2. Separujte proměnné:

3. Integrujte:

http://www.mendelu.cz/user/marik
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Kvı́z. Najděte obecné řešenı́ diferenciálnı́ rovnice se separovanými proměnnými

y ′ = 2
√
y lnx

1. najděte konstantnı́ řešenı́. Vepište čı́slo nebo, pokud je konstantnı́ch řešenı́ vice, čı́sla
oddělená čárkou. Napište nejsou pokud rovnice nemá konstantnı́ řešenı́.

2. Separujte proměnné:

3. Integrujte:

Kvı́z. Najděte obecné řešenı́ diferenciálnı́ rovnice se separovanými proměnnými

y ′ex2+y = −x/y

1. najděte konstantnı́ řešenı́. Vepište čı́slo nebo, pokud je konstantnı́ch řešenı́ vice, čı́sla
oddělená čárkou. Napište nejsou pokud rovnice nemá konstantnı́ řešenı́.

2. Separujte proměnné:

3. Integrujte:

http://www.mendelu.cz/user/marik
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Kvı́z. Najděte obecné řešenı́ diferenciálnı́ rovnice se separovanými proměnnými

y ′ cos2 x = (1 + cos2 x)
√

1 − y2

1. najděte konstantnı́ řešenı́. Vepište čı́slo nebo, pokud je konstantnı́ch řešenı́ vice, čı́sla
oddělená čárkou. Napište nejsou pokud rovnice nemá konstantnı́ řešenı́.

2. Separujte proměnné:

3. Integrujte:

Kvı́z. Najděte obecné řešenı́ diferenciálnı́ rovnice se separovanými proměnnými

y ′ + xy = y

1. najděte konstantnı́ řešenı́. Vepište čı́slo nebo, pokud je konstantnı́ch řešenı́ vice, čı́sla
oddělená čárkou. Napište nejsou pokud rovnice nemá konstantnı́ řešenı́.

2. Separujte proměnné:

3. Integrujte:

http://www.mendelu.cz/user/marik
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Kvı́z. Najděte obecné řešenı́ diferenciálnı́ rovnice se separovanými proměnnými

y ′ = x2(1 + y2)

1. najděte konstantnı́ řešenı́. Vepište čı́slo nebo, pokud je konstantnı́ch řešenı́ vice, čı́sla
oddělená čárkou. Napište nejsou pokud rovnice nemá konstantnı́ řešenı́.

2. Separujte proměnné:

3. Integrujte:

Kvı́z. Najděte obecné řešenı́ diferenciálnı́ rovnice se separovanými proměnnými

y ln y + xy ′ = 0

1. najděte konstantnı́ řešenı́. Vepište čı́slo nebo, pokud je konstantnı́ch řešenı́ vice, čı́sla
oddělená čárkou. Napište nejsou pokud rovnice nemá konstantnı́ řešenı́.

2. Separujte proměnné:

3. Integrujte:

http://www.mendelu.cz/user/marik
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