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Abstract:  We present programs in Mathematica that allow to create a long lists of different exercises of similar types for students and the second one of answers. Realized in Mathematica 11.3.
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We present programs in Mathematica that allow to create a long lists of different exercises of similar types for students and the second ones of answers.

Three programs are presented that can be applied to the following problems:

1. For what values of a parameter the function f has an extremum at the indicated point x0? What type it is?

2. For what values of two parameters the function f has an extremum at the indicated point xp and takes at the point the given values yp? Test the type.

3. For what values of two parameters the function f has the extrema at two indicated points x1, x​2? Test the types.

These programs are presented in sections 2, 3 and 4 respectively,

We want to make all numerical computations as easy as possible.

To solve the problems we begin with a function that depends on some number of parameters, choose integers x​0, xp and yp or  x1 and x2, respectively, and solve some equations with respect to parameters in  integers with some exceptions in the case 3.


In these settings, for a given function f, the user has to choose only x​0, xp and yp or  x1 and x2, respectively. The ranges of parameters are given, however they can be changed by the user.


In section 5 we present another approach to the problem described in section 4. We choose the number s of the pairs of stationary points and maximal number m of solutions to each such pair. The program chooses randomly coordinates of stationary points and no more then m solutions corresponding to each pair.  Then prints the list of exercises and the list of answers.

For each example we create the set of exercises. Their number can varies related to needs and depends on function, starting point, ranges of parameters etc. 

For better understanding, in sections 2 and 3 we explain, step by step, the result of each code we have created. In sections 4 and 5 we present a necessary codes in a compact form. We do not explain how Mathematica works! For that we refer to help menu in Mathematica.

Codes in each part run independently from other parts.
The main results,  i.e. the Mathematica codes with description, are placed in the file Extrema one var.nb. For those not familiar with Mathematica Extrema one var.pdf and Extrema one var.tex files are attached.

TWORZENIE I ROZWIĄZYWANIE LIST ZADAŃ W MATHEMATICA.

EKSTREMA LOKALNE FUNKCJI JEDNEJ ZMIENNEJ.
Abstrakt: Prezentujemy notebook napisany w Mathematica 11.3, umożliwiający tworzenie długich list nieskomplikowanych rachunkowo zadań podobnego typu oraz list żądanych odpowiedzi. Prezentujemy trzy typy zadań wraz ze szczegółowymi objaśnieniami wykonywanych kroków. Dla osób nieznających programu Mathematica dołączono pliki zawierające zapis notebooka w formatach .pdf oraz .tex.
Keywords: Mathematica, ekstrema lokalne..
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