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Example 7. Write the terms for the sum and evaluate the sum.
S¥ 232 5 Qs H(Len)+ Ry £5) £ (25 )
=S+ 1 1+9 I =y = 4§

Note: In Calculus you will learn how to find what an infinite series adds up

to for certain types of series. o=l ¢ = ila _ +
Example 8. Consider the series: = //Z/ - (~l/y é._
é P NS SR N S @
S0 T 27478716 AT conuergoet
Lets investigate the first few partial sums: LS
S = lp = ©OF S¢ = 8-168%S o
So = 1l 4 Iy = 7/ll = 0-3% 1

&
I

S;= 0.933%F
ntinue adding terms, the sum gets closer and closer to 1.

. . \-\
Example 9. Consider the series:

e diver )
Z-’.—:_L+l+l+1+--- o

LS ! \ | 2 3 4
Lets investigate the first few partial sums:
Sp= 1
Sy='FN= s
Sy = /- 3OS
Sy= 2-0885...

As we continue adding terms, the sum grows larger and larger without
bound. This series daes not add up to an actual value.




Factorials form the basis for important series like Tazlor series expan-

4. Factorial notation
sions. T

Definition. The factorial of a positive integer n, written as nl, is + L{

WDM QL all fﬂSH‘;\IL \‘/\m&. Jess Flor or ejluoz +o 7,
#orexample,5!= 1+2:%4-> =I“7—O s} = SN2

9-10 = 262 8390

100 = 1-2-5 Y4 -5-6F- 3

nl= 1-2:% 4 ----. (a-2)-(n-)}00

By definition, 0! = 4_

Example 10. Evaluate the following expressions.
P ikc c:.ohr;gol ;E Yermg o4

U’/f.ft SS-B 4
S| smollin Sacfiriol (n+1)! Dzt oy (04)

@) 575 © =) {a=%-
LM[—-’I—-B - ¢
& @
o) (@), o

3 =51 633
o = o (20 oy i) Go
(n+2)! )’f (a+)(n42) (")) (n)! o

| = (a+3) () (049)-~(2n)

Q\'\-z)f =125 - - - !}(‘\*9@*'2) = 0.’ (_n+‘)(n+a)

Example 11. Given the sequence defined by b, = CE]

find b; and bs.

V=t
e T2 F
L~ 6" _ 3k _ % =

b Q"H“ - ;_\- - l—}/r“{‘s'}('? %o

6



Day 6 notes

Feb 10th
8.2/8.3 Arithmetic and Geometric
Sequences

1. Arithmetic Sequences

In this section we are going to introduce Arithmetic Sequences. The simplest way to generate an
arithmetic sequence is to startwith-a pumber ¢ and add to it a fixed constant d, over and over

again. Can $e n&g d‘;\le

Definition: An arithmetic sequence is a sequence of the form:
o, ovd, 9.4—7,0/, o F 2d ,---

» 2 oy -, =
The numbermclL is +L:t4,:rs1 ferm and dis colled P = 1
I commen ouMmgL aq,a, =
The nth term of an arithmetic sequence is given by: o, =
a,,._ a +4d

A= o\.-l—(nﬂ)d 0\,,&+1—d

Example 1: Is this sequence an arithmetic sequence? 13,7,1, -5, - -
Y-y=-b -S-] =-6 v
I~+ =-6

If yes, find the common difference, the next three terms, the nth term,

and the 300th term of the arithmetic sequence

d:-—(.
a =1

Ots' = -~S~-C=-
O, = -l-6 = -7
W72 = -13+-~6 =-12

I

(Kﬂmm—no\j 0> 150G

Ao = 11 +(Deo~1) (~£) - -/7 8]

6 ~6-%

v



Example 3: Write the first five terms of the sequence a, = —4 + 3n.
Determine whether or not the sequence is arithmetic. If it is, find the
common difference.

Oy = —qey= ~J

AL = 2 ) € Ij— 7&5
Oy = § );9 [ )
o0y — %)+>

b\S - (\7't> 0\’:"'

Example 2; The 11th term of an arithmetic sequence is 52, and the 19th
term is 92. Find the 1000th term.

_s2 Go= o+iod l,‘h'd"
M qo= abind o = 4
D\tq =42 Wo = @Glﬁd‘}-w'ﬂfwv
u‘ :,? d &,,.:. 0\+[W")d
loqp ~ . qai; Oy = A+ (”")d
Sy=o+ lo(s) o= a4d
SL- a+So Ria= &+ 14
o = dogo = 24+ (AN)S=490F

Arithmetic sequence recursive formula:

<4 0= & Z
A= gz ot n-Nd

&“ - Z&u.g +§
~—

Ay =



V)
PM{.IJ'( SI/”\: Cl,-f&bzi--——-#-&,o fumall S/O:Eag

Factorisl @ nlz ey on

Acsthmekie - Oy = o +~(n~1) 4
O ﬁ*s’)"}efm

o, - commen Ollggrl/lm.(g_



2. Partial Sums of Arithmetic Sequences

PARTIAL SUMS OF AN ARITHMETIC SEQUENCE 13 Pz s &y ===
For the arithmetic sequence given by @, = @ + (n — 1)d, :he nth partial sum
S-a++-(a+d)+(a+2d)+(a+3d)+ [ +(n—l)d]

is given b;a either of the following formulas

Example 4: a) Find the sum of the first 100 numbers.
[+2+5tU t -~ -+ 00 —‘—7_
U208 een | B andtie o) oty d=)
- —_ Je) £
D 5u = 0 1242) = o121 4506
b) Find the sum of the first 50 odd numbers.
ALl
| 45 4SS+ - . . as,, =7 Sso"/? 5,= (&t
o=
Ao 2 Sco= S0 (_Hzi%): 2800
o, = 14L501) L =94
Oon = &*Q“\)d o=" )d:_q
c) Sum the first 25 terms of the sequence 3, —1, =5, =9, -+ ~q%
Sy o =1 -y
e . - O+ @~J> Ol
S Lr —- = ” &6"



3. Geometric Sequences

Next, we are going to introduce Geometric Sequences. A geometric
sequence is generated when we start with a number a and repeat-
edly multiply by a fixed nonzero constant r.

Definition: A geometric sequence is a sequence of the form:

2 -
o &0, af® ac® . o™
y. U/ & ) ¥ )
I ) oy

A
Av)
The number a is MM and r is @M ﬂ“ Comvmmen
1 = o O‘ -~ a — r
raXio . (=87 | Wer, %W
The nth term of a geometric sequence is given by:
n~1
ﬁ“_ = 0T

Example 5: If a = 3 and r = 2, then we have the geometric sequence:

- O o=
Example 6: The sequence = ISO6

2,-10, 50,250, 1250, - - - is a geometric sequence with a = 2 and r = 5.

Find aip.
lo-1 A

Example & Find the common ratio, the first term, the nth term, and the

eighth term of the geometric sequence 5, 15, 45,135, - - -

W/
& “kﬁ c=)

3~
=5 () = [eass,



4. Partial Sums of Geometric Sequences

The partial sum s,, of a geometric sequence is given by the formula
below.

PARTIAL SUMS OF A GEOMETRIC SEQUENCE

For the geometric sequence defined by-the nth partial sum

S, =a+ ar + ar’* + ar’ + ar’ +at" : r# 1
0Ny L QA Oy Q,s . oe

Example 7: Find the following partial sum of a geometric sequence:

is given by

144416+ - - - +4096 “Nyes  geom wl
O\J—Q')—%& L :FQY\‘&? O\ =
SW: N l’ﬁ@__ss}:,._:_g_,:(l(‘l) (,'5)
= - n-1]
| Y096—=1- §
Fo 4ind N ux’ 0, = ac"’ \) n-)
Nud 7o 4 1= o o1 ¢ =Y

~f
= $°=4"

5. Infinite Geometric Series

An infinite geometric series is a series of the form
a+ar+ar’+ard+art+ - a4,

SUM OF AN INFINITE GEOMETRIC SERIES

l-, then the infinite geometric series

x

zar"l=a bar v ar- v art + .-
i=1

converges and has the sum

If | r| = 1, the series diverges.




Example 8: Determine whether the infinite geometric series is
convergent or divergent. If it is convergent, find its sum.

@242+ 242, =25

5 250 125
. r=7  [E|32) .
(b) 1414+ 4. b) T % (E)2) e
P = . Y7 > - @

o\) o= 2L (‘:—’5_

Sinwe ‘f'l '-‘—)—.LS

—

S

SUriey convarges  Fo S = e =
2 _ 2 xS o _ e

S = ? \ g __,Z’x},‘b E—-—Q-D
<’ s S



