
114) Summation (Series)

We now add the members of the seguence

to gether:
write the summation of the sequence

2 2 4 4 4 8

S = 4 t t 4 t 6 1 .

? The sequence with the georal term an
has a serier S =  E a n

s o - s u m

@ Partial Sum... terminate at N

Ext Write Sy if An = it

5 5 = = + + ? + -
n =  3 n  =

=4+5+4+5+4
5 + 1

n =

L C M  =  6 0

= 8160 th i s  i s  the  f i l t h  par t ia l
Sum of the sequence intes



O The arithmetic series
We start our study of summation with the

arithmetic sum.
The seguence {9, 1(4-167can be summed up as;

a t  d a t a ,  t  a y  t t  a n
SN= a, +(a,+d) +(a, +2d)+(9,+30) ...+ Ca, + (N-I)I

? We can actually deire a formula for this sum

tem and de restiny sta rey ry the lost

? Next we ADD there two sun! together;

? We see all terms with "'' cancell! resulting in:

25M = (atan) +(a,tan)t...+ (a,taN)

2 SN = N. (a,+an)
" average the Is flast

SN = N: (a.+ an)
terms then

multiply by the number
of terms present.



use sN=N (9,79n)2 to sum the
numbers 1 to 100 -100

S i 0 = 1 + 2 + 3 + 4 f + 4 9 + 5 0 4 5 1 + + 9 7 + 9 8 + 8 9
1 0 0

( d o  . . *

1 0 0

= 4 9 . 1 0 0 . + 5 0  +  1 0 0

= 4 9 0 0 + 1 5 0
?  f o r m u l a

5100 = 100. LI+ 1001
2

= 5 0 5 0

= 5 0 . 1 0 1

= 5 0 0 0 + 5 0

= 5 0 5 0
EXTum: S=1+2+3+-+217+218

S+34(1+21875823,871

@ Need not be consegutine
E s = 8 + 4 + 7 + 1 0 + 1 3 7 . . .

n = l 2 8 3 3 3 1 1 3 0 4 4 3 ,

5 4 =  4 1 ?  { 1 + 1 2 1 3
2

= 4 1 . 1 2 2 = 4 1 . 6 1 = 2 5 . 0 1 1
z

4 1

a n =  a + ( n - i d
= 1+ (41-1) 3

1 2 1
41



@ it met in at feel on Fool ...
SN = [a, +9M ] = E(29,+(N-1123

but @=a, + CN1)1) substitute into

only needs It terms tadd (N)
? arithmetic diffrence (d)
? startry term

Ex: What is the partial sum of the
fist 41 terms startry at 9, =1 with an
Or the metic difference f 3?

=41{1 + 414(3))

=41{1+20.37
=41<617
=  2 5 0 1



Geometric Series 5
? Recal the ge ta fi geomatic sequence,{an =29,5 ania, r"-'

? Sum these up now;

SN = Ia,rn-1

? Expand out

? Mult. by'r"
rSe Era, trar traret... tra,r"-1

?  S u b  t a c t  t h e r e  t w o  t i m s . . .

learing only rã, 9, r2-9,13-.-et a, 11
Sa (Ir) = a,-a, ra

-OR- S N  =  A s
1-pN Pormula for the

partial sum fo
1 - r the geometric

series.
a, = 157 term, N=# of terms
r= common ratio



7 )

EX Sum these terme vin the formula
9+3+1+1

* 3*2% *t3

9 , = 9 ,  r = ? % ,  N = 7

5 ,  =  9 ( 1 - 6 0 )
1-13

72/3

9 ( 3 - 1 - 9 6 4 3 4 )
?:32 1093

= 2 2 1 2218741 = 20 521862187

=
2 9 , 5 1 1

2 1 8 7

=9 8 3 7

7 2 9

3 2 7 9

2 4 3

1093

8 1

E x  S u m
2  +  1 . 6  + 1 . 2 8  + 1 . 0 2 4  +  . . .

7

*  0 . 8 0 . 8

58 = 21 4 - 0 8 9 7 - 2 1 0 2 7
1-0.8

=10|1-0.88]
+1051-0167772161
=18.3222784)



Ex: Find the sum of the ist seven terms

of a geom. seg. starting at 8 and
having a common ratio of é.

= 8(12)
1 2 8 -

=

=8-2 .127
128

8,4 ,2 ,  14 '48
SN =



A do geometic series
Obserance: 1.3 [X) = 1.69 diverges...

1.69/x91=28561
+ 85611818-15730721 get large

So ((13))3) ... as big numbers

N e x t 0 . 8  x * = 0 . 6 4 converges..

0.64 =0.4096
04096 x9=0.16777216 get aller

so (8)125(081-50-168
conclusin

l im ( r * )  =  1 0 0
00 1 r l > 1

1 r 1 < 1
N?00

? So the With partial sum of a geometic
series conveges if (r/< 1

-1<r <1
the series divrges if 1r  ?1

(-0, 1V, 11,00)



E X

EX

That is S
i s  t h e
sum o f
S =  E a r " - i

What is the sum of

S a  = 1 3  + 1 . 6 9 + 2 , 8 6 1 + -
=13 +  13°  +133 +13 '+ . . .

= ? since r=l.3 is larger thant

what is the sum of
So: 08+0:8:10837.1=08<1

50 = (0.8) (1-08)

T e s t . . .

+ 0.8 (02) = =441

5, 73.238y converging stardy
510=3.65

What  does conve redo?
n=

= _ r = =

converge

= .

formula Ca, (T=)

= - 3 5 = = - %



8 Applicator *1
? Recall an oo long decimal number w/o
norepetitan is an irrational number

lex F ,  5 ,  T ,  e

? Recall that any finite decimal number is a
rational number Ican be written as

afraction?

2 . 4 5 6

2 + 0 . 4 5 6

= 2 + 4 5 6
1 0 0 0

= 2 0 0 0 + 4 5 6
1 0 0 0

= 2 4 5 6 = 1 2 2 8  =  6 1 4
=

3 0 7

1 0 0 0 5 O U 2 5 0 1 2 5

? Also any repetitive number can be be
written as afractin also:

7 .101011 . . . = 7 . 1

= 2 + 0 . 1 + 0 . 0 1 + 0 . 0 0 1 t . . =
=7+661+6019+60.134. .

a, 50. r= o.1
= 7 + 2 6 . 1 1

=  7+0 t=0 .1 )
= 7 + à
= 63/9 + ?9



EX write 11.123123 ... = 11.523

=11+0.123+0.000123 +0.000 000 123 +...
=11 +123 1050) 123 (tooo)°+ 123 (i0)'+...

= 1 + 1 2 3  T o  ( o )  ( )  ( ) t . 3
r= 1000

= 114123 Lino (T=)?

= 11+123 Les (ia)?

=11+123
999

1 1 1 1 2
=

9 9 9

H a c k :
0 . 1 2 3  = =

1 2 3
9 9 9

,  0 . 4  =

0 . 7 3 = 73
99

50 sabe = 9959, O.àb= 99, 0.à =9



12
Application

Arithmetic Sequences and Series (Cont.)

ExampleT, A pendulum swings 3" shorter on end
BTW

pass arithmetic
i f 80%

each
swing

Off the first swing is 8', how for geoming

has the pedulum travelld in the 18 12 swings?

let are be the 12th swing, let d=-3'"'-4

a, t92+93+..i t a ,  + 9 , 2
8'47,15'+745' + +7,25't....

8'+(12-11-64)

9 1 2 :  8 - 4 5 3 4 - 4 = 2 5 5 - 2 5
N (a, +0,2)

512= 12 (8'+5.25')
2

=6 {13.25)
2 = 79.5



Application #3 13)

A golf ball has a coefficient of restitution
of 0.80, ie Each bounce is 80% the height
as the previous bounce.

If a ball is dropped fom 4 feet, what is
the total distance, up and down after i2 bounce?

n = < 0

+0814)20-8X210
+O: 81410-870812

?  5 0 0 - 4 + 2 0 0 8 1 x 8

? Use formula
So need to get D farmula in correct farm:

D =  4 + 5 0 8 (0.8) ×8 After as many
brunces

=4+60-8(8) 1-0.812 D-4 + 0.518)

1-0.8 =4+32
= 36ft

=4+0.64
0.2 (T0-068-719477)

=442.9800976

So  a  f i n i t e  amoun t
covered  in  ands

a m o u n t  o f  t i m e .


