Addition is what we call in mathematics a birary operator. Tt takes exactly two input
values, and operutes on them to produce an output value,
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Last time, we discussed:
* Limits of sequences a5 limits of functions (when the functions exist)

* Sum/difference rule, product/quotient rule, constant multiple rule for sequences

We found a way to sum 5 numbers above without violating the definition of addition, but

* Using 'Hopital’s rule for computing sequence limits what about summing infinitely many numbers? We would not Hever be able to stop
drawing the “opening” parenthesis {, because we would never get to the “last” two numbers

» Squeeze/Sandwich theorem in the list!

* Boundedness Nevertheless, such questions might arise naturally.

* Monotonicity F— e

Example 1
* Hounded Monotonic Sequences theorem Cur first approximations of the area under the graph of a function were the (finite} sums of

In addition, we learned a bit about logic: the areas of rectangles:
*» Logical implication / if-then statement
+ Contrapositive
* Converse

Questions on any of this?

The more rectangles we had, the more “accurate” our Ricmann sum was. The Riemann
integral was the limit of those sums.

S0 we would like a way to define an “infinite sum” that is consistent with what we know to
be true about “fnite sums”.

If not, then on today’s agenda is infinite series.



‘Group Exeicise 4
The: first two terms of {5,
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For now, you are allowed to just take this for granted.

So in the beginning, we defined the terms S, of our new sequence as > it 2, and just now,
we figured out a simpler expression: §, = Z=L

. o Lhe latter expression is much easier to work
with using the standard tools we know for sequence convergence.

On the last page, you should have found that

n
1
lim —_=
n—oo 2%
k=1

1.

Remember that our original task was to find a way to define the sum of infinitely many
numbers. We don’t yet have a formnal definition, but the previous examples just helped us
formulate a condition: when we apply our future definition of an “infinite sum” to
the particular example } 27 m_n. we want it to show that

el
k=1
or in other words,

Definition 1 (Infinite series, n™* partial sum, convergence, divergence)
Given a sequence {ay} of numbers, an expression of the form

2+ 8t agt-Fap -
is called an infiuite series. The number ay, is the & tevm of the series. Sometimes an infinite

serics is written
oo
o
k=1

The sequence {S,} whose terms are defined by the finite sums:
QH =y

Sai=uay+ a0

Spi=ay+ay +ag

Sp=art-tag=3 m
k=l
is called the sequence of partinl sums of the infinite series, the number S, being called the

" partial sum. If the sequence of partial sums converges to a Nimit L, we say that the
serfes converges and that its sum is L. We write,

o0
MU e, = L.
n=1

If the sequence of partinl sums does not converge, then we say that the series diverges.
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Recap

» Series definition

- Partial sums
- Series convergence
— Sum of series

— Series divergence
s Telescoping series
+ Geometric scries

— Repeating decimals

Homework
» Canvas Homework 1 due 11:59 p.n. tonight.
» Written Homework 1 due at the beginning of class on Wednesday.

¢ Module 3 is on Canvas; not required, but the modules contain useful supplemental
information and links.
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