
If x-y=0, then what does x+y equal to? 

When writing that x-y=0, you are demanding that x=y. This does not restrict what x or y can 

be, only that they must be the same element of whatever space you are working in, so this 

will give rise to a family of solutions. So, we know that given x=y, we have x+y=2x. This 

means that given any element x, we know what y must be, so we have a formula for x+y. 

Imagine doing this to the entire realm of possibility for what x can be at once. So, this could 

be integers, real numbers, complex numbers, matrices, functions, etc., it doesn’t matter. We 

know that if V is the collection of all possibilities for x, then the entire collection of 

possibilities for x+y will be 2V, meaning you take each element x of V and multiply it by 2 to 

get x+y. 

Something interesting about this is the difference in how this operates with different sets V. 

For instance, if we take V to be the positive integers—that is, x can be 1, 2, 3, 4,…, then x+y 

can be anything from 2V, which is the set 2, 4, 6, 8,…, but there are elements of V (namely, 

odd numbers) that are not in 2V. In this case, you can say something about x+y which is 

different from x and y, because 2V is not the same as V! 

However, consider that you take V to be the real numbers. We might be tempted to say that 

x+y is just in 2V and not investigate any further, but let’s investigate. Since the real numbers 

are a field (if you don’t know what that means, don’t worry), we know that for any real 

number z, there is a real number that is half of it (z/2 is a real number). So there is an x that 

gives us x+y=z. This means that the entirety of the real numbers is in 2V. But we also know 

that because real numbers are a field, for any real number x, there is a real number that is 

double it (2x is a real number). So for all x there is a z that gives us x+y=z. So the entirety of 

2V is real numbers. Well, we just showed that everything in V is in 2V, and everything in 2V 

is in V., So that means 2V and V are indeed the same. So, in this case, we can’t conclude 

anything about what x+y is that is different from x itself! 

Although we’ve used simple examples here, this reveals an underlying level of complexity 

and nuance to mathematics, which is central to everything: if we are excruciatingly precise 

about what it is we are talking about, we can make sense of slight differences in situations. 

The example discussed here is why you can’t divide 17 people into even teams for football, 

but you can easily split a 17 oz bottle of water with your friend. For football, we would be 

demanding x-y=0 and x+y=17, but x and y must be positive integers, so x+y will always be 

even if x-y=0, no matter what x is, and 17 is odd. 17 isn’t in 2V, so we can’t actually solve 

this! We know this to be pretty obvious and intuitively true, but this is formally why. 

But as for that bottle of water, it’s perfectly acceptable to give your friend 8.5 oz and save 8.5 

oz for yourself! 

 


