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Sometimes in geometrical tasksit is difficult to imagine how many solutions a problem with a particular assignment has. Because of this the GeoGebra software can be used to construct more complicated problems – in this case Apollonius´s problem.
Apollonius of Perga

At first we have to mention the main person of this article – Apollonius of Perga. He lived at the turn of the second and third centuries before Christ in Greece. He followed up the geometry. His best known work is calledConics.In this writings Apollonius defined parabola, ellipseand hyperbola as a cutting of an oblique circular cone. The work was composed of eight parts but only seven of them are still in existence.
The Book Tangencies
Apollonius´s another book has the title Tangencies. In this book the Apollonius´s problemis included but now the bookis not in existence so the method which Apollonius used for solving the problem is not known. But by the end of the sixteenth century FranҫoisViètelooked into this problem. He was a French mathematician and wrote the publication Apollonius Gaius. There is described the probable way of the solution which Apollonius could have used.
This problem has become very popular during the history. That is the reason why a large number of excellent famous mathematicians were interested in this problem – for example, French mathematician Pierre de Fermat, English mathematician and physicist Isaac Newton, Swiss mathematician Leonhard Euler or German mathematician Julius Plücker.
So What Does Actually Apollonius's Problem Mean?
The Apollonius´s problem is to construct circles which are tangent to the three given circles. Instead of these given circles lines or points could be used. Then these elements - point, circle and line are combined and in this way we get 10 Apollonius´s problems – for example, three points, a point and two lines,or a point, a circle and a line.
We can get a special case called Pappus´s problem. This comes to pass on condition that one of the three elements is a point and the point is situated on a line or on a circle.
And What AboutGeoGebra?
GeoGebra is mathematic software which is used in mathematics lessons. We can see one advantage ofworking out solutions of mathematical constructions with GeoGebrawhich is that if we change the position of a specified point, straight line or a circle, we can observe how it changes the number of possible solutions.
There is also a disadvantage thatif the position of the subject was changed, the number of possible solutions would be different. In order to have the right number of possible solutions, some parts of the construction must be entered more times.
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What is Common Geometrical Task?
Before we deal with theApollonius´s problem, we must be well acquainted with solving common geometrical tasks.

Every geometrical task is comprised of an analysis, a description of the construction, the construction and a discussion.
Usually, the analysis begins with a draft wherea required solution with assigned elementsis marked. And then, in the analysis connections between the solution and the assignment are searched. The relations which are found are written as a comment – this is the analysis.
Following is a description of the construction where successions in particular construction steps are described.These steps are essential for the construction.
And naturally at the end there must be a discussion of the all possible solutions of the task.
Particular Example ofGeometrical Task or Apollonius´s Problem Three Points
This type is the best example because it is the easiest type of Apollonius´s problem.

Analysis:

It is required to construct a circle which goes through the points A, B and C. It means that these points are situated on a circle with a centre S sothat the distance between points AS is the same as the distance between points BS and between points CS. It follows that the point S is situated on the axis of the line segment AB because the distance between points AS is the same as between points BS. And the point S is also situated on the axis of the line segment BC because the distance between points BS is the same as between points CS. Because of this the point S is situated at the intersection of theses axes.
Description of the construction:

1) A, B, C – the given points
2) 
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 - the axis of the line segment BC, 
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 – the point S is situated at the intersection of axes
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4) k; k(S;(SA() – the desired circle with a centre S and a radius (SA(
Discussion:

· If the points A, B, C are situated on the same line, the task has no solution.

· If the points A, B, Care not situated on the same line, the task has one solution.

Construction:
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Another example

Another easy task is Apollonius´s problem involving three lines. For example,you are shown the analysis, the discussion and the construction. 
Analysis:

It is required to construct the circle which is tangent to the lines p, q andr. It means that the distance between the centre S (the centreof the desired circle) and the line p is the same as between S and line q. The set (a group of elements with some identical features)M1 of all these centres is the axis of the angle which is constructed between lines p, q. Further, the distance between S and the line p is the same as between S and line r. The set M2 of all these centres is the axis of the angle which is constructed between lines p, r. It follows that the point S is situated at the intersection of the sets M1, M2.
Discussion:

· If the lines p, q, r are parallel, the task has no solution.

· If the lines p, q, rare intersecting and they are all crossed in one point, the task has no solution.

· If the two of the lines p, q, rare parallel and the third is intersecting, the task has two solutions. 

· If the lines p, q, rare intersecting and they are crossed in three different points, the task has four solutions.
Construction:
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Summary

GeoGebra is really useful foridea of possible solutions of a given problem. Although this program has some disadvantages, advantages prevail.
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