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1 Introduction

Suppose your age is x; and my age is y; at some time t. Then in n years your age is x; +n
and my age is y; + n. This implies that as time goes by (as measured by n € N) the
difference in our ages vanishes!

Why? Consider that
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Yt +n
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which is another way of saying the same thing. This result is reassuring since it pretty
much models our common experience. But why is this true? As we will see in Section [2.1
this "ratio of our ages” sequence is a convergent sequence in R with limit one.

1.1 A More General Formulation

More generally consider the function f,(n) = a +n where a,n € N. Then

n—00 =1 (1)

lim fa(n)
fo(n)

for a,b,n € N.

Equation is also frequently written using the following alternate notation:

fa(n) ~ fb(n)



where the ~ symbol means that the ratio of its two arguments tends towards 1 as its
arguments tend toward oco. Said another way:

2 Proof Using Sequences

Recall our problem setup: Suppose your age at some time ¢ is x; and my age at that same
time is y;. Then in n years your age will be x; + n and my age will be y; 4+ n, for n € N.

Now consider the "ratio of our ages” sequence:
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The notation (a,)neny means that a is a map from N to R, namely

a:N—R

That is, (ap)nen is a sequence of real numbers.

Definition 2.1. Convergent Sequence: We say that a sequence (a,,)nen 18 convergent
to a € R if for all € greater that zero there exists an N in N such that if n € N is greater
than or equal to N then | a,, — a |< e. Put more concisely

Ve>0 AINeNVYR>N: |a,—a|<e€

Here a is called the limit of the sequence (an)nen, and we write lim a,, = a (or sometimes
n—oo

n—oo
anp —— a).

So now we want to ask the obvious question: what happens to the ratio of our ages sequence
as n goes to 0co? In other words, does this sequence converge, and if it does, to what value?

All of this means that we want to know if this limit
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exists and if it does, what is its value.

As we will see in Section [2.1] we do have some machinery we can use to evaluate this limit
such as the algebraic rules for limits [I] and the fact that the limit is a linear operator [3].

2.1 Putting It All Together
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We can see that the "ratio of our ages” sequence < > is indeed a convergent
neN

sequence with limit equal to one, since
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=1 # apparently we're all roughly the same age



3 Conclusions
So I guess that while in our short lives our ages appear to vary widely across our life spans,

when we look at a bigger picture that difference disappears.
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