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Abstract:  We present a program in Mathematica that allows to create a long list 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 a program in Mathematica that allows to create a long list of different exercises of similar types for students and the second one of answers.

The presentation is based on two examples. For each example we create the set of about 30 exercises. This number can varies depending on needs. Thus the sets we obtain are suitable for on-line exams or home-works.

In the presentation we want the students to investigate local extrema of  functions in two real variables. We begin with a family of functions f[a, b, c][x, y] in real variables x, y, depending on real parameters a, b, c. The choice of parameters should makes the numerical computations as easy as possible. Therefore, in the first example the parameters are chosen in such a way that the components of all stationary points are integers, while in the second one are integers or square roots of integers. Moreover, the resulting functions depend only on two parameters b, c.
In both examples students have to solve by factorizing the system of two equation of the second degree.
Below we give an example of how to prepare the function. 
Example. Coordinates of stationary points of the function f[x,y] = ax2y2 + bx2+cy2 are solutions to the system 
	2x(b+ay2) = 0.

	2y(c+ax2) = 0.


Hence, for f[x,y] = ax2y2 – ab2x2 – ac2y2 it is easy to deduce that the components of that points are solutions to
	2ax(b-y)(b+y) = 0,

	2ay(c-x)(c+x) = 0.


For better understanding, in Example 1 we explain, step by step, the result of each code we have created. In the Example 2 we present a necessary codes in a compact form. We do not explain how Mathematica works! For that we refer to the help menu in Mathematica.

The user can create her or his own list of parameters in the form { {b1, c1}, {b2, c2},……….{bm, cm} } or try to replace the function f with her or his own one.

The main results,  i.e. the Mathematica codes with description, are placed in the file Extrema two var.nb. For those not familiar with Mathematica Extrema two var.pdf and Extrema two var.tex files are attached.

Finally we remark that problems no.3261 and no. 3259, respectively 2986 and 2984 for the Polish edition,  from the well- known problems book by G. N. Berman are the special cases of discussed functions.

TWORZENIE I ROZWIĄZYWANIE LIST ZADAŃ W MATHEMATICA.

EKSTREMA LOKALNE FUNKCJI DWÓCH ZMIENNYCH.
Abstrakt: Prezentujemy notebook Extrema two var.nb napisany w Mathematica 11.3, umożliwiający tworzenie długich list nieskomplikowanych rachunkowo zadań podobnego typu oraz list żądanych odpowiedzi. Prezentacja oparta jest na dwóch przykładach i zawiera szczegółowe objaśnienia. Dla osób nieznających programu Mathematica dołączono pliki zawierające zapis notebooka w formatach .pdf oraz .tex.
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