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Define infinity 

Throughout history, humans like scientists, philosophers, even a 
normal curious people tried to figure out and imagine that 
unbelievable great number that there isn’t another number larger than 

it. 

The idea or the question of what is the smallest thing lead us in the 
end to discover the atom by assuming first that if we cut anything to 
pieces and cut each piece to smaller one. To reach the point that we 
can’t cut it anymore. The one how came with this idea is the great 
Greek philosopher “Socratic” on the other hand the mystery of what is 
the bigger number was always a challenge what make us humans 
and distinguish us between the other creatures is our ability to use 
our brain to solve complex problems and came up with new creative 
ideas. 

Many ideas and paradoxes pump up in the field like cltilberts paradox 
of the grand hotel, Thomson’s lamp and many more. 

Discussing these paradoxes is not the essence of this essay. 

What caught my attention is one of those paradoxes (zeno’s 
paradox). 

Zeno’s paradoxes are a set of philosophical problems generally 
thought to have been devised by Greek philosopher zeno of Elea . 

My favorite example about one of the nines paradoxes is: 

If you holding your hands apart like 1 meter and assuming like you 
keep your left hand still and the movement is from your right hand to 
the left one until they clap. 

At first the distance between the two hands is 1 meter, next you 
moved your right hand half the distance and then half and half again. 

You could halve the distance an infinite number of times, so does that 
mean your hands never clap? 

But the logic answer is absolutely they do and this is the paradox. 



The mathematicians point of view is clear in the next application, let’s 
say I start with my hands 2 meters apart and then I halve the distance 
so I’ve traveled 1 meter and then half the distance again and I’ve 
traveled ½ meter etc.… 

Assuming that the series value is (X), the second series is we 
multiplied two sides of equation by 0.5, as that result. 

X =1+1/2+1/4+1/8+1/16… 

                                 0.5X=1/2+1/4+1/8+1/16… 

If we minis the both series, we’ll find that 0.5X=1 and X=2. 

It means that your hands will travels 2 meters even though it’s an 
infinite process. 

The big question here is, what is the last number before reaching the 
clap? 

Same idea with how many number between 0 and 1. 

Infinity in general is just a symbol used to represent a really, really large 
positive or really, really large negative number and that is the extent of 
it. 

 Infinity is NOT a number and for the most part doesn’t behave like a 
number. However, despite that we’ll think of infinity in this section as a 
really, really, really large number that is so large there isn’t another 
number larger than it. This is not correct of course but may help with the 
discussion in this section. Note as well that everything that we’ll be 
discussing in this section applies only to real numbers. If you move into 
complex numbers for instance things can and do change. 

So, let’s start thinking about addition with infinity. When you add two 
non-zero numbers you get a new number. For example, 10+5=15.  

With infinity this is not true. With infinity you have the following. 

∞+a=∞ where a ≠ −∞ 

                                            ∞+∞=∞ 

                    ∞+a=∞ where a≠−∞ and ∞+∞=∞ 



In other words, a really, really large positive number (∞∞) plus any 

positive number, regardless of the size, is still a really, really large 
positive number, so addition involving infinity can be dealt with in an 
intuitive way. Note as well that the aa must NOT be negative infinity. If it 

is, there are some serious issues that we need to deal with as we’ll see 
in a bit. 

Subtraction with negative infinity can also be dealt with in an intuitive 
way in most cases as well. A really, really large negative number minus 
any positive number, regardless of its size, is still a really, really large 
negative number. Subtracting a negative number (i.e. a<0a<0) from a 
really, really large negative number will still be a really, really large 
negative number. Or, 

−∞−a=−∞ where a≠−∞ 

−∞−∞=−∞ and −∞−a=−∞ where a≠−∞ 
−∞−∞=−∞ 

Again, aa must not be negative infinity to avoid some potentially serious 
difficulties. 

Multiplication can be dealt with fairly intuitively as well. A really, really 
large number (positive, or negative) times any number, regardless of 
size, is still a really, really large number we’ll just need to be careful with 
signs. In the case of multiplication, we have 

(a)*(∞) =∞ if a>0 

(a)*(∞) =−∞if a<0 

(∞)*(∞)=∞ 

(−∞)*(−∞)=∞ 

(−∞)*(∞)=−∞ 

What you know about products of positive and negative numbers is still 
true here. 

Some forms of division can be dealt with intuitively as well. A really, 
really large number divided by a number that isn’t too large is still a 
really, really large number and there are some infinities are larger than 
others 

 



Let’s start by looking at how many integers there are. Clearly, I hope, 
there are an infinite number of them, but let’s try to get a better grasp on 
the “size” of this infinity. So, pick any two integers completely at random. 
Start at the smaller of the two and list, in increasing order, all the 
integers that come after that. Eventually we will reach the larger of the 
two integers that you picked. 

Depending on the relative size of the two integers it might take a very, 
very long time to list all the integers between them and there isn’t really 
a purpose to doing it. But, it could be done if we wanted to and that’s the 
important part. 

Because we could list all these integers between two randomly chosen 
integers we say that the integers are countably infinite. Again, there is 
no real reason to actually do this, it is simply something that can be 
done if we should choose to do so. 

It can also be shown that the set of all fractions are also countably 
infinite, although this is a little harder to show and is not really the 
purpose of this discussion.  

Let’s contrast this by trying to figure out how many numbers there are in 

the interval (0,1). By numbers, I mean all possible fractions that lie 
between zero and one as well as all possible decimals (that aren’t 
fractions) that lie between zero and one. 

To start let’s assume that all the numbers in the interval (0,1) are 
countably infinite. This means that there should be a way to list all of 
them out. We could have something like the following, 

x1=0.692096⋯x2=0.171034⋯x3=0.993671⋯x4=0.045908  

Now, select the ith decimal out of xi as shown below 

x1=0.6-92096⋯x2=0.17-1034⋯x3=0.993-671⋯x4=0.0459-08 

and form a new number with these digits. So, for our example we would 
have the number 

x=0.6739 



In this new decimal replace all the 3’s with a 1 and replace every other 
numbers with a 3. In the case of our example this would yield the new 
number 

x=0.3313⋯ 

Notice that this number is in the interval (0,1) and also notice that given 
how we choose the digits of the number this number will not be equal to 

the first number in our list, x1, because the first digit of each is 
guaranteed to not be the same. Likewise, this new number will not get 

the same number as the second in our list, x2, because the second digit 
of each is guaranteed to not be the same. Continuing in this manner we 

can see that this new number we constructed, x, is guaranteed to not be 
in our listing. But this contradicts the initial assumption that we could list 

out all the numbers in the interval (0,1). Hence, it must not be possible 

to list out all the numbers in the interval (0,1). 

Sets of numbers, such as all the numbers in (0,1), that we can’t write 
down in a list are called unaccountably infinite. 

The reason for going over this is the following. An infinity that is 
unaccountably infinite is significantly larger than an infinity that is only 
countably infinite. So, if we take the difference of two infinities we have 
a couple of possibilities. 

∞ (uncountable)− ∞ (countable)= ∞ 
∞ (countable)− ∞ (uncountable)=− ∞ 

Notice that we didn’t put down a difference of two infinities of the same 
type. Depending upon the context there might still have some ambiguity 
about just what the answer would be in this case, but that is a whole 
different topic. 

We could also do something similar for quotients of infinities. 

∞ (countable) ∞ (uncountable)=0 
∞ (uncountable) ∞ (countable)= ∞ 

Again, we avoided a quotient of two infinities of the same type since, 
again depending upon the context, there might still be ambiguities about 
its value. 



My opinion about the whole topic that we should take the problem from 
another point of view and I think that we should not separate between 
physics and mathematics. 

Physics explain how the things done and behave, on the other hand 
mathematics is the language that tell us how, so my idea is, we use 
math to help us with the physical world but why we don’t use our 
knowledge in the physical constants in our universe that we discovered 
for decades to full the gape in some mathematical problems. 

Let’s take the smallest things discovered (quarks), Quarks combine to 
form composite particles called hadrons, the most stable of which are 
protons and neutrons. 

The data tell us that the radius of the quark is smaller than 43 billion-
billionths of a centimeter (0.43 x 10−16 cm). That’s 2000 times smaller 
than a proton radius, which is about 60,000 times smaller than the 
radius of a hydrogen atom, which is about forty times smaller than the 
radius of a DNA double-helix. 

We should agree as a human that the smallest number in 
mathematics is z=0.43*10^-16 and that mean if we will count the 
numbers between zero and one we should start with 0 and add z. 

The last number before we reach one is (1-z) and this is my thought 
about that part, we can keep the idea of infinity us very large number 
with the symbol (∞) specially with calculus and the limits.  

 

 

 

 

   



  



  

  



 



 


