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To the light that accompanies me day by day,

the one that will be with me until mine is extinguished.

For my beloved family.
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It is worth mentioning that when my publisher presented me with this project, I did not hesitate for a moment. Almost as if it were a Disney movie, a memory from my youth came to mind. You see, my father always told me that if every person gave him a coin, he would be a millionaire. And that is the basis of lottery games, that each person participates with a small amount that accumulates until it becomes a millionaire.

As I was telling you, when I was young, I tested that idea and together with my father we played the lottery week after week, until one day we won a considerable prize, not the biggest prize, but a good prize. After a while, I entered my higher education and stopped this ritual with my father. I dedicated myself fully to my studies in mathematics, among which I focused my attention to Game Theory, which roughly speaking, looks for strategies to win games from a mathematical point of view. 

Going back to my anecdote, when I was young, I didn't use any strategy to win, we just came up with numbers and wrote them down on the ticket, so when my editor presented me with this project, I didn't hesitate and immediately a huge number of ideas came to my mind to win money with the lottery game. 

It is important to mention that although what I present has a theoretical basis, each of the strategies that I present were carried out in a real way, entering lottery tickets week by week for each of the strategies that we will see in this text.

Finally, I am grateful for the support of the publishers, Alpha Books, together with FG Books, for trusting in my work and giving me all the facilities to bring this project to a successful conclusion.

Félix González

Heinrich Grothendieck

March 2023.
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Game theory and probability
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As I said in the introduction, if you prefer, you can skip this chapter in a first reading, however, my recommendation is that as soon as you can come back and read this chapter and the next one very carefully, it is even preferable that later you investigate more about this mathematical theory that will leave you many satisfactions.

Lotteries such as Primitiva in Spain, Melate in Mexico, or PowerBall in the United States, are all games, and as such can be treated from the point of view of the mathematical theory known as "Game Theory". This theory has been developing for many decades and is even the basis of modern economics today. If you have some time, I recommend that you watch the movie "A Beautiful Mind" starring the great actor, Russell Crowe. The story of the movie is based on the life of mathematician John Forbes Nash (1928-2015). While the plot focuses on the disease known as schizophrenia that induced John to see people that did not exist in reality, but for him were completely real, it also mentions in great detail his doctoral studies that led him to develop his mathematical theory that would eventually lead him to be known as the father of modern economics, even winning the Nobel Prize in the area of economics. 

In several scenes he is seen trying to understand the dynamics that he called dictatorial in the different games, for example, examining a flock of pigeons competing for the bread they were given, or understanding the strategies applied in American soccer. He even shows a very peculiar scene where he determines a winning strategy to conquer a girl. This last observation gave him the main idea to develop his mathematical theory.

As you can see, in the games, in spite of being sometimes very complicated games like the lottery game, you can find ways to win. But note something very important, in the games you do not find a formula to find a solution, what you find are strategies, which are, roughly speaking, steps to follow in a game. The latter must be understood consciously, a strategy are steps to follow in a game, but not necessarily these steps will lead us to win. When we find a strategy that will inevitably lead us to win a game, they are called winning strategies.

Let's understand these ideas more precisely and then we will formalize the language a bit, although I will try as much as possible not to be so formal, because that would imply that you cannot follow me in the rest of the ideas. For someone who has a background in mathematics, you are used to formalization, however, most people have not developed this ability which makes it difficult for you to understand these processes. My idea is not to formalize, but to show you a little bit how powerful the tool of game theory is in everyday life, and in particular in lottery games.

Let's start with an example to understand the ideas of what a strategy is. 

In this game, which I call "The Fox and the Goose" is a game for two people, and for that reason it is called a two-person game. You have a board like the following:
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On this board, the red piece represents a goose and the blue piece represents a fox. A move in the game is to move a piece from one point to another that is adjacent, sliding along the black lines of the board or also along the only diagonal line, which is the one marked in blue. One player will have the goose and the other the fox. The objective of the one with the fox is to capture the goose, the objective of the other is not to get caught. If the fox captures the goose in ten moves or less it wins the game, otherwise it is the goose that wins. The first move is always made by the fox.

As I was saying, a strategy is simply a series of steps that a player must follow. For example, a strategy for the player who has the fox could be:

[image: image]

Where:
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Note that a strategy is the steps to follow, and they are set from the beginning of the game, each step can be defined in "function" of what the opponent does, but however the strategy is defined from the beginning of the game.

Let's go to a simulation of the strategy I proposed:
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Then the goose was able to move like this:
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Then the next step is:
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Soon the goose can move like this:

[image: image]

And the last step of my strategy is:
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You can see in these moves that the fox is always one step behind the goose, for example, now the goose could move forward to the right and the fox would do the same, and if it continues like this, the fox will always be one step behind the goose, of course, if the goose plays correctly.

As I said a strategy is any series of steps that a player must follow in a game, but that does not mean that such a strategy can guarantee victory. In the event that a strategy determines victory, it is called a winning strategy.

The task of finding a winning strategy in a game is not always easy, and there are many games where this type of strategy has not been found, even in games that are apparently simple. I am not going to talk more about this topic because that would be in a book specialized in game theory and this is not the case.

As we will see in the last chapter, I will give you winning strategies for the lottery game, and note something very important, a strategy is not a formula, I am not going to teach you how to find out which numbers are going to be the winners in the next lottery drawing. Instead, I am going to teach you different strategies to win lottery money, strategies that increase your chances up to 50, 000 percent or more, and who knows, maybe among those strategies you will achieve the biggest goal. But we will talk about that at the end, for now let's continue understanding what a winning strategy is.

Returning to the game, notice that in this strategy we have not used a part of the board, and yes, if you have already been trying to see how to win the game you will know that the part we have not used is the only diagonal line. Why is it essential to use it to win? Well, because as you see, having to follow the path given by the black dots, we always have to go around each square to reach the other side, that is, imagine that the fox is at point A and the goose is at point B:
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To get to B the fox has to go around the square, moving to B or C and then it could already get to B, but that is what gives the goose an advantage, because while the fox moves to Z for example, the goose can move to D staying again in the other corner of the square.

But the diagonal allows us to change the position by reaching an opposite corner in the center square in one move and not in two as it happens in the rest of the squares of the board.

Let's go now to the winning strategy. Let's remember that the game starts like this:
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Now the fox's first move will be like this:
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I know! It seems that I have moved away from my goal, but it is not so, in reality, what I have achieved is to move to the corner where the goose is always going to be left. Let's continue. 

The choices the goose has for its first move are up or to the right, let's assume it starts by moving up:
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So, now, the fox's strategy will be to move to where the goose is, in this case I move the fox to the left:
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The goose has three options to move up, down or to the right, let's say it chooses the last one:
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Then we move the fox down:
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If the goose moves to the right in the next move the fox catches it, the same happens if it moves up, so its options are to move left or down, let's say it moves down:

[image: image]

Then the fox is also going down:
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If the goose moves to the right it is caught by the fox on the next move, the same happens if it moves up, so its only option is to move to the left:
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Then the fox also moves to the left:
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And as you can see it's all for the goose, if it moves up the fox catches it on its next move, and if it moves to the right the same thing happens.
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