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Introduction.
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The human brain is like one of our muscles, and like any of them, you must work constantly to not atrophy. We are used to seeing physically wellbeing more important than our own thinking, and because of that, we hardly work on our intelligence.

The purpose of this book is to work that powerful "muscle". We will begin with problems that activate our brain, just like what makes a warm-up to the muscles. Then, as the reader moves forward, we will develop other important aspects, such as the use of appropriate language for problem solving, ordered reasoning, and mathematical logical thinking.

Now, for this treatment to our brain to be effective, it is necessary for the reader to continue his exercise routine, once he starts, does not stop, in the end he will be able to realize that he has done a good to his mind.

Félix González
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Spatial perception.
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One of the points to improve our mind is the so-called spatial perception. This ability allows us to be aware of our relationship with the environment in the space that surrounds us and of ourselves.

We can think that spatial perception is formed by two processes, those that build representations about our space through the senses and those that construct representations about our body, such as position or orientation.

Spatial perception allows us to understand the disposition of our environment and our relationship with it, it also allows us to understand the relationship of objects when there is a change of position in space, it also helps us to think in two or three dimensions.

Maybe the reader does not understand why it is necessary to work on this aspect, but I give you a simple example. Do you remember the movie starring Tom Hanks where a plane is broken down by flying off? All people are saved thanks to the cunning of the pilot, and this is where the spatial perception comes in, since it is, to a large extent, what allowed the pilot to make the right decision.

The following problems are aimed at improving our spatial perception, as all the exercises in the book have been carefully selected to affect our mind. Enjoy them!
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Problem 1. Triangles with matches.
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Sometimes we take for granted how is the form of the universe that surrounds us, most of the time we do not ask if there are rules that follow, we live without realizing, but our brain does, in fact, performs millions of calculations per second following those rules.

Our brain is always calculating the distance between the objects that surround us, otherwise we would hit everything, like drunks.

In this sense, the first exercises we perform are focused on working this aspect, which is known as spatial perception, and has to do with the way we see objects and not only in their shape, size or color, but also their position with respect to other objects.

Let's go to the first problem:

With three matches you can form an equilateral triangle, that is, a triangle where the three sides measure the same. What is the maximum number of triangles that we can form with nine matches, so that each side measures the length of a match?

Let's see a drawing of an equilateral triangle formed by three matches:

[image: image]

Before giving the solution, we invite the reader to try to solve the problem, if it is possible to take seven matches and try to build triangles with them and see how many you can get, remember that the problem looks for as much as possible.

I suppose the reader has already tried to solve the problem, it is probable that he already has a solution. Before giving the solution, we will try to see some paths that most people go through to solve this problem, to try to guide the solution of the problem, in this way, if the reader has not yet solved the problem, perhaps with These first ideas can find it. It is worth mentioning that throughout the book we will follow this same strategy, before giving the answer to the problem, we will sketch ideas that lead us to the solution.

Perhaps, if the reader has matches at hand, the first thing that would come to mind is to place the matches on a table and see how many triangles we can find:

[image: image]

In the previous drawing, on a triangle formed by three matches, we were placing more matches until completing seven. Following with the same idea we can put the matches like this:

[image: image]

We then have a first approximation to our solution: we can form at least four triangles.

It is likely that you have tried to move the matches from the previous configuration and cannot find a way to get more triangles. On many occasions, not being able to give a better answer, tempts us to give what we find as a final and unappealable truth, and that our brain does not allow us to see beyond makes us close and not accept new ideas. Instead, we must be more open to the new and understand what is happening around us before giving a final judgment.

Returning to our problem, an idea that radically changes what we have found is space. It turns out that we started by placing the matches on a table, perhaps for convenience, but in the problem, they never told us that they had to settle on a flat surface. This premise bound us and conditioned our solution. Again, before continuing, we urge the reader to try to get more triangles using the seven matches, but now placed in space. It is worth using plasticine or other means to accommodate matches in space.

Let's see an example of how we can accommodate six matches:

[image: image]

In mathematics, the previous figure, formed by four triangular faces, is called Tetrahedron. So in the space with six matches we form four triangles, then with nine we must form at least one more. 

The arrangement of the matches in the previous figure should already give a clue to the reader how to accommodate the remaining three matches, here is the drawing with the final solution:

[image: image]

In conclusion: with nine matches we can form a maximum of seven equilateral triangles.

Moral: Do not get carried away by what something appears to be, often depends on the way we see things, our perception of the world can change radically with a small change.
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Problem 2. A viral problem.
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The following problem is very beautiful, and it was one of the most viral in 2016 and 2017, because it was applied in elementary schools and when trying to solve it seemed very complicated. Let's go immediately to the above:

––––––––
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In the next parking lot, the places are numbered. What number follows in the next sequence of numbers?

[image: image]

––––––––
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Most of us were taught from basic education to solve problems involving a succession of numbers. For example, let's take the following sequence of numbers:

2, 4, 6, 8, ...

The next number is 10, then 12, then 14, and so on.

Let's see now a succession a little more complicated:

1, 2, 4, 7, 11, 16, ...

It is no longer so easy to say what number follows after 16, however, it can be deduced. We ask the reader to try to find the pattern that the numbers follow.

Let's continue. After thinking for a while, surely you realized that from the first term of the succession to the second term there is a difference of one unit, that is:

[image: image].

In the same way, it is seen that from the second term to the third there is a difference of two units:

[image: image]

Between the third term and the fourth there is a difference of three units:

[image: image]

And so on, increasing one unit in the difference of the terms, then, since between 16 and 11 there are 5 units of difference, between 16 and the next term of the sequence there must be 6 units of difference, so the next term is:

[image: image]

And so, on successively.

Let's go back to our problem. If we remove the drawing, we have the numbers:

[image: image]

In the empty space goes the number that we are looking for. We can start looking for patterns in the sequence, hoping to find one that gives us the result we want, for example, from the first to the second term there is a difference of 10 units, from the second term to the third there are 62 difference units, from the third to the fourth there is 20 units of difference. We now have a new succession:

[image: image]

As the reader will easily see, there does not seem to be a clear pattern in the results of the differences. So maybe the solution is not there. The next thing that could be quickly noticed is that all the numbers in the sequence are even, although it does not say much about what number we are looking for.

As I said at the beginning, this problem went viral because many tried to find a pattern in the succession, even people with very advanced degrees of study. But the question arose: How was it possible that it was a question for children of basic education, if the succession was so complex?

The answer did not wait in social networks, and is that the problem was not a matter of the succession we had, the problem was in fact that this was not the succession that had to be resolved.

The problem was that we saw the image as it is, and not from the perspective of who is parking. We invite the reader to do the exercise of seeing as if he were in the car, magically see the succession of numbers:

[image: image]

Now the answer is clear, the number sought is 87, and indeed, it was very easy. Again, a problem of how we see the space that surrounds us.
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