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Are You Smarter than a Computer?
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Have you ever considered, that you may be smarter than a computer? Probably, you have settled with a fact that you have defeated some computer artificial intelligence in a flash game, such as Doom, or Bulánci. It should be noted, that these opponents are weakened, they can be defeated easily. But have you ever encountered with unlimited, unfettered artificial intelligence of a machine?

The brain of a computer, the processor, is similarly sized to SD card, or even smaller. This processor consists of cores. An average processor is able to make 1,000,000,000 calculations per second. How fast can you figure out the sine of 45 degrees? The processor knows the result in a fraction of a second. And moreover, with 100% accuracy. Yes it is square root of two, divided by two. This allows computer to have algorithm much more complex, than a man could ever do.
Last year, a new PC game was created. Yes, you can say: a great deal of games isbeing created every year. How should this game be special among the other catchy games? Firstly, we should mention, we are talking about 3D Tic-Tac-Toe, a board game, where spatial imagination and strategy play an important role and in case of absence of these abilities is the game becoming extremely difficult or even unplayable. Thisgame has artificial intelligence with no limits. It was not mentioned, that even through its “3D“ in name, it still can be played on a paper. 
Now it could be useful to present this strange sounding board game. Imagine a cube. Split it onto four layers (in a one direction).  Each “floor“ of the cube has a grid on it (four to four). Now you know, what a three-dimensional table looks like. In regular 4x4 Tic-Tac-Toe, you win, when you assemble 4 of your symbols in one of three possible lines. Here are 13 winning lines in 3D Tic-Tac-Toe. In all of the dimensions, there is vertical, horizontal and diagonal winning line. Four body diagonals have to be added.
The first version of the game uses algorithm called Naive. It is based on a simple idea. Every position can be rated. This score is integer, so you can simply compare positions, say, which is more winning. Within ongoing turn ofthecomputer, it tries out each vacant position by putting a symbol in it and getting a score of position. After check of thelast position, it knows the right place to fill (it simply remembers the highest gained rating). Simple, usually functional, but in some high-level position it emerges as not so resourceful.
An advanced version is featured with Minimax. It has the same basis as the Naive, but a recursion is implemented in this version.We will stop now and talk about it. Recursion is a tool of every programmer. Definition is quite short: calling function within that function. What a power is hidden in that sentence. You just define a condition, where it should stop and return back and in its process, it makes a tree. Do not judge me, it is term of art, even though it evokes more a root than a tree.

Now back to our problem. It has a fixed depth of search (which makes it a nicely arranged tree). As in previous version, it puts a symbol in the first position. If we set a depth of search on two, now it does Naive algorithm, with theprefilled first position. It remembers the best result. Now the prefilled mark is erased, and then it is refilled, but now, on thesecond position. This is being repeated to the very last position, when next best position’s rating is known.
In the Naive version, we are talking about the same number of calculations, as free spots. In Minimax, it is quite worse, there are n*(n-1) calculations in depth of 2. In the first turns, there are over 60 free spots. It is not so bad, is it?But what happens, if the depth is set on 10 and the computer begins, it puts its very first symbol after nearly an hour of processing (1,000,000,000 processes per second).
Before we get to the core of the problem, which isto combine this, you have to know some basics of programming. The cornerstone is variable. Its definition is understandable, you define a space ina memory of computer, where you are going to keep the value of something. Before you fill a value in this space, in most of the programming language, you need to tell the computer, what data type will be the data of: integer, text string, float, character, Boolean, array and many others.

Array is the data type, which we will be most interested in, in terms of our study. As it has been delineated before, we will need a tool, that would represent a three-dimensional table. Even Excel falls behind here and array in Java or C, for example, is exactly what we need. You can have as many dimensions as you want.
We are ready to know how to present theenvironment of the game.Now we should have a look at some practical details: a function (or a method in Java) Main contains while cycle, ended by the victory ofthe one of the players. If you are not going to design some graphic environment, you can put text instructions in here. The cycle has to be parted in computer’s turn and turn of a person. You will also need at least 3 other functions. First function could be called Tahovac and returns the list of free positions to the Main position. The second is Ohodnocovac, where a sum of individuals, pairs, triples and quads is made. Each of these has its own score, quads are much higher (that is how the computer recognizes that someone has won). The last one is Strateg, the algorithm Naive itself.

Good luck, so now you should succeed in programming of this.
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