Series From: http://www2.guhsd.net/algebra2/

When the terms of a sequence are added, the resulting
expression is a series. A series can be finite or infinite.

FINITE SEQUENCE INFINITE SEQUENCE
3.6,9,12, 15 3.6,9, 12,15, ...
FINITE SERIES INFINITE SERIES
3+6+9+ 12+ 15 3+6+94+12+15+...

The sum of the first n terms of a sequence is:
S, =u +u, tu+...tu,

For example:

Find the sum of the first five terms of the series {3n} for
n=12,3,4,5

Our arithmetic sequence 1s: 3,6,9, 12, 15

Our arithmetic series is:

S=3+6+9+12+15
S=45

An arithmetic series 1s the addition of successive terms of
an arithmetic sequence.

The sum of an arithmetic series can be found with this
convenient formula [which is in our formula packet]



n
Sp = E(uﬁ'un)

Let’s see if it works:
100

3

S =1+2+3+...+498+99+100
In this problem, n =100, u, =1, u,,, =100

S0 = _%Q |+ /OOB
=5)

Note: If you don’t know the last term of the sequence, then
you can always use our handy formula u, =u,+(n—1)d

So, an alternate formula for an arithmetic series would be:

S, = g(u1 +u, ) now substitute u, =u,+(n—1)d
S ="(2u, +(n-1)d) S = ll (4/{ + W~ >6Q >
2 N

S, LL (0?@{ +(/)/()0Q>

Let’s try some problems!



(1) Find the number of terms in the following series and
then find the sum

1+345+7+...499
This 1s an arithmetic series with u,=1 and u, =99

The value of d =2

Let’s find n first:;

Now we can find the sum.

We can use S, = g(u1 +u )

Sa 10?5?)()



(2) Find the sum of 8+11+14+17+... to 50 terms

This 1s an arithmetic series with u;, =8 and d =3
We know that n =50, so we can either find u, or just use

our alternate formula.

Let’s try our alternate formula!

S,= (zul (n-1)d)

n
2

S0 = 59 (g (5)+ (S0 >(3>>
— %75

(3) An arithmetic sequence has a common difference of 7
and u ;=53 . Find §,.

We’ll need to find u, first because it is necessary in either
formula.

We can use: u, =u +(n 1)d
U, =523= U + (Il N(7)
-7 =1,



Now we can use S_2( +(n- l)d)tofmdS19
Siq =4 (2 C17) 4 (-1 /(ﬂ)
- 5y

Let’s take a look at the following problem:

5 A bri l-c] r builds angular ]] ith ]EJ}-’E[’R
| | | | f bricks as shown I h bri l-c:] 5171
| I I I | b cks, h any layers are p]uued';’

We know thatS =171, d =1, and u,=1. We need to find n.

!7/* :Q <;<(()+ (/”H)(‘))
)70 = 4 (/%L/)
HA =N+
) = ’ +//77 el
0= (n” 19N +19
N=1%




And now for something slightly different, let’s consider the
following:

Prove that the sum of the first n positive integers is
n(n+1) n(n+1)

or show that 1+2+3+...+n=

[But not with PMI]
We know that d =1, u,=1, and that there are n integers

Sn:g (2u, +(n—1)d )

Sp=4 %(\) L (a0

B
=0 (a1

:ﬁ(/#ﬁ \//(W

<

A geometric series is the addition of successive terms of
a geometric sequence.

Can we use the formula from the arithmetic series? NO!

Let {u, } be a geometric sequence.
Then, the finite geometric series is:



S =u, +u, +u;+...+u, which we can rewrite as
S =u, +u r+u r’+u, v+ . +ur"

Through algebraic “magic”, we can multiply both sides by
r to get:

rS =ru, +riu +rou +riu +. .+ r'u,

Now let’s use some more algebraic “magic” and subtract
S, —rS, which will equal

(“1 +ru +rru +ru e+ )— %ﬁ/{ul 743% 47..+ r”ul)

Cancel where you can!
Our result it:

S, —rS, =u —r"u, Now let’s factor the left side

S (1-r)=u, —r"u, Now isolate S, @

S = B LR, ul(l—r ) or a(l;r) [r #1]
l-r -7 -7

If »>1, then both the numerator and denominator are

negative, and it might be more convenient to use this
formula:

g _4a (r"—l)

" r—1




Example 16

Findthesumof 2+ 6+ 184544+ .... to 12 terms.

The series is geometric with u; =2, r =3 and n = 12.

, 2(31% — 1) . up (r™ — 1)
hﬂ, 512 = % {LR]I’Ig 51.1 = %}

2(3!2 — 1)
2
531 440

The Sum of an Infinite Geometric Series
When\ r\ < 1, the terms of a geometric series decrease as n

increases. In this case, a series with an infinite number of
terms has a finite sum and we can say that as n— oo, the

sum converges. This sum, S_, can be found with the

following formula:
L= or <1
1—r 1—r
Note: If | r| > 1, then the infinite series diverges and has no

Suil.

Consider: §, :l+l+i+...+i Find S, as n — o
3 9 27 3"



QI [ |

%!
I

9%}
8
|l
[N
=
~
=
=
o
-
o
=
|l
W | =
o
=
‘
2
/"

8
| p—
I

%e!
I

8

854

I
[\)|’—‘ w[\)‘wr—‘
Qg? A



