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10.1 Notes: Sequences and Summation Notation
Fibonacci Sequence: I)\ ' 24 D) S} 13, 24, 3(,,‘5-5 ) J’CJ' WLI‘ 235 e

(HM 9 13;'1"\/@)3 ~‘—€(w\5\

s . 7 . .
/iA-E ‘.,V‘ h N1 ke Sorve’ {a,} is a function whose domain 1s the set of
posﬂw%ntegers, The function values, or terms, of the sequence are represented by

Sequences whose domains consist only of the ﬁrs@msitive integers are called Hnite

SPO. N €A~ J/
g W\H”Eﬂd\

Example 1: Write the first 4 terms of each sequence. ‘-i "é‘— y "‘;“T' ",'L._a_
a)a, =2n+5 s S Y= (2;1:1 ) )
a :2(’)’,‘(__:‘_?- A?‘r?’/’,f} 0 5
I i = Areifzy Ly Oy = (D ¥
l\(‘! S2ADHTT 4 e S
0, 23345 I 2 ’
iy A peof i \
: A () e & @, < L =
Q'q': 2.:"{'}"’{': f% 21,+' ~ 2"34 i
Recursion Formula:

Q, = oesnbel M tlah on fo the pEVidus Jonn (4,_,)
Example 2) Find the first 4 terms of the sequence in which @, = 3, a, = 2a,.14+5, fornz=2.

Q|:3

Q-2AD +5= N I 33”,_‘;{_;‘_‘\

Az~ SRS 2

dyy = o) TS
Factorial Notation: N ! = n(ﬂ-—ﬂ(ﬂ‘&)éﬂ'i)- LT ‘
cl = s.q.320 =120

’.‘?_‘xampleS: Write the first 4 terms Ofa”‘:fr%' Sg-;fé;%o;;:g:;-i 2
s =20 _ 20 _ 5 ( N S ]
£ 2 pLE - e ML Ay = yl =~ Yy 32 24T (@)
dz = .2__ - ._2_9- - _&_Q =_LQ a,, - lo - 20 L 1
31 3.2 [ 2 L <! 55 =S
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l Example 4: Evaluate each factorial expresswn ) ( ’)!
| 141 y 2 (n¢d)r (N
)2'12' = - 1q<]3-12 _/_7”3 ) (n—i)! n(n /C) n+2 -(;
2 | e

Summation Notation:

Ara e s

Sl el 5 S o ”fummauhc’ﬂ A L -

Example 5: Expand and evaluate each series.

“)ZZ‘ TN TI202E 2.(3)" + 204
: zw&” +w+32+,sf0+'72-_'

JEE 2syEd 2Us

OZE?is) */Z RN o (L Sl

e )

2 gl TR ST 2UEse, 10 Tel T e
e L i —
9 4 4+ 4 +4 + 4 Y = [20]
;—I—‘_“"—T——_—f—;— ki

Example 6: Express each sum using summation notation:
|| &) 12422432+ 492

9
5 T
A Z !
A2 4=
C) 255t SOMTS e 25(0) d) a+(a+d)+(a+2d)+---+(a+nd)

4-0

12 ) z (ot rd
L@% A4 ZZ Lot )
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10.2 Notes: Arithmetic Sequences

Arithmetic sequence: {¢yne  fon Ve f{xc SR \/ﬁ lune repea f‘f'-."/y

added oc Subs facted iy o
What is a tommon difference?
/ / / PRV p{ :\3
d - /lﬂm Al e )5 b fagy et f ) 7J .13

b be of Chan
K} slope ! &

Examples: Write the first six terms of each arithmetic sequence,
Da;=6anda, =q, ,—7 . =->

e, Y, 2,0, 2l g

19,11, %, <3 . Az ~7

2 a; =100 and a, = a,_, #)30
/00, 130, /60, /140, 220, 25D

@eneral term of an Arithmetic Sequence (also called

3 explicit form”)

Solchidabta Tl S S )

Examples:
3) Find the ninth termfof the arithmetic sequence with a first term of 6 and a common difference of -5.
f)/:(p dr'S“ | d,,,-é'/" (VJ"/)
= G1s= )/ o=
3.k | ——&=snty
j ) @p= *Sitléihl_i ) Bn = —5p +I J
@7 = =) Sl SEtATEN] Ag> ~SCa) H| oo
/44 ==y )
4) Find the eighth term of the arithmetic sequence with a first term of 4 and a common difference of $7.
(Gl =% A=
Apraiepimte o

U, o 7(8) -3
= Sb-3

= 3
a :Sij
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n years after 2001. a
1
QD = 43,500

e e 1 W B i Aivants bt

'l
)

[4a= 11204+ 43305)

b) How much wil] US teachers e

\gﬁ‘ ';.-,e obafa ‘7

' arn, on average, by the yeat_'%? fﬂ' 523

= JA b [ater 2025 s (8,467 1 us

QH = //30(2‘9 #+ 73,300 | P 2023 > yvada
:[70_#‘31:0—1 ¥ 58,009

Example 6) Americans are eating more meals behind the wheel. In 2004, we av

eraged 32 a la car meals,)f;:-f
which is increasing by approximately 0.7 meal per year.

a) Write a formula for the nth term of the
meals n years after 2003. _ __

. — 4,=32 dAd=-0.%
/ A= 0. 7n +§_/__3J ﬁ@" 32-0.%
= . 3
- b) How many car meals will Americans average by the ye%ﬁ 2023
2023 22D yrx
A, =0.700+ 3/ 3
[au="453 reak |

arithmetic sequence that models the average number of car

Sum of the First n Terms of an Arithmetic Sequence:

/§n e g (a; + ay) ay is the first term
) \ ay, is the nth term
Siem 1£ Freyp 45 o derm
A dors  Jer

Example 7) Find the sum of the first 100 terms of the arithmetic sequence: 1, 3, L -
d_,:, ol = =, " — 2€100)-] = /99

aap(;::Zn-—l 5{00: %Q.(/ + '9‘?) = | /0,000 |

Example 8) Find the sum of the first 15 terms of the arithmetic sequence: 3, 6, 9, 12, ....

a - - = /
ORIt 2y ey 7w
p = ———

&, = 3 | S5 = Eé_Q_j
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| Example 9) Find the followiy

Sequences and Series
g sum: 325, (5i— 9 |
Ay = 5l =gi=c) 1 )
A= S(25) ~g= /I, §25 B %’('L’ P

TR Ty Sos = [14m0]
t&bfso Sholer Ce(é -

)’?’l@-ﬂ\ ,{,gi_f’?k’f Frs (ux X ]

!

~J
Example 10) Find the following sum: 22, (6i - 11)
Q= (D1 =-%

Ss0= 22(-s +160
Aap= LL30)-1/= /49 30= )

H—‘-—_—H“‘—&—.-.-.
):E‘l_: 2440\

———

Example 11) Your grandmother has a

;; esidential community for a six

ssets of $500,000. One option that she is considering invol
& ‘arly adult residential commu

ves an adult
-year period beginning in 2009. The model an = 1800n + 64130 describes
nity costs n years after 2008,

a) Does your grandmother have enough to pay for the facility for six years?

Qllliton o0 B8 57 20 S, = £ (65920 + 79930)
Ay= 1600(6) + L4/30 = 74930

S poad

=)

#22} S80

Q, = 1800 (lp) +64130>-921 30

b) How much would it cost for the adult residential community for a ten-year period beginning in 2009?

So= (65930 +82)30)

}5}0: % 740, 300

e
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= 10.3 Notes: Geometrj
: ric Sequence
® iy

A sequence in which each term after the
constant. The amoupt by which we m

Sequences and Series

first is obtgineq by multiplying the Preceding term by a fixed nonzero
ultiply each time is called the common ratio (7) of the sequence.
2SS fae GOS e r=3
200, 50, —5_—)2@[)___235;)-». =5
7,":’9, L&},-S"(a, g =t =20
Example 1) Write the first six terms of the geometric sequence with first term of 12 and a common ratio of 2.
2
<2 £
/2) d’f '2/ 2, i _5’1 '
General term of a Geometric Sequence: a, =a;(r)r1 note: (r # 1)

P

s

“

Examples:
2) Find the eighth term of the geometric sequence whose first term is —4 and

A, =Y RS2
g._
ag= 4(-2) ' - g¢-2)7 =£_5\f__z\l

3) Find the seventh term of the geometric se
ﬂ-/ = &= r = "é"
7=

(2
Ay = 5(%) = 6[‘3’,) =£§-;}r~ 0, 0068 b

4) Write the general term for the geometric sequence 3, 6, 12, 24, 48, .
term to find the eigdesh term. G = 2 o

WIZAE . T

[ dpe 3]
e k.1

whose common ratio s —2.

quence whose first term is 5 and whose common ratio is X _E"?_

.. Then use the formula for the general
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1-r

H‘}Sum of the First n Terms of a Geometric Sequence: Sa :@tr—) note: (r #1)

Vol =t77l gl g alra)
ré&trp

=% of Serrmr

For .Examples 5 -8, find the requested sum.
5) Find the sum of the first 18 terms of the geometric sequence: 2, —8,32, —128, ....

R, = = =4 nely
1y 1, SRS Ry
Sipeen il ) / :/-? 149 X 10" °f
L =69 =
6) Find the sum of the first nine terms of the geometric sequence: 2=ttt 300, | a0, %ZD_; ‘l%" g
dl c 300 = ‘é‘ N4y
L] ———— e
Sy = 300( ./_j-.(i) ) | 949,977
@ [1-¢(3)]
7) Find the following sum: 72, 6 - 2° 10
) Fin wing su e, o] S/O: /2(!-—2_) B /7_)27(9}
A=(22/2 iy =
== 2
n= 10
8) Find the following sum: Y%, 2- 3! g bt b
a =2.3'=p She ("(’“8)= /9, 680
o=
=3
Nn<&

Computing a Lifetime Salary:
9) A job pays a salary of $30,000 the first year. During the next 29 years, the salary increases by 6% each year.

What is the total lifetime salary over the 30-year period? 1001 b= 106 2/
= 3 £ °
Aol 2020 S..z 3o0o00(! — /.06 9) ESGEe
- S T
=) 06
N — /.0

. s
S30= 2,271)4S.58b "n‘i—%j?/) 717/5qu/ 7
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What s ; : - :
hat is an annuity? -)‘Sa.t’fnjj Aol ¥ oL St mrrpion o1 A

3
4 8 regule  Dasy
Xlar s 1mfomcd P b Cormpounded (caleleXzor)
ﬂmpwﬂ‘é\ - aﬂﬂka.//j ) O Fhly, wrebly Kadly, S
2 P LR
Annuity Formyly. A= —-[(1_.+_’£)___1J_ L pore Space
P:/)nn:/),g/ 194 = ' T Ty
r rorate N = Fhme @umporde.( = fme 1A
/-‘3 Cﬂﬂ?)’)w A A Hetima) Per Y toe b o

Il‘%{u:a:mple 10) Atage 30, to save for retirement, you decide to deposit $100 at the end of.each month into an
that pays 9,59, compounded monthly. P= Joo w7 =il =) 0_";3: i

a) How much will i —=Z =
will you have from}té]__eslg_A when you retn_@j_t_;ige 657—= £ = s

A= 100 [()4 oy R T e O i)
(a,mr :li ? 37%6. 30
=
b)ai;"ind tl‘le &ﬂ']OL;lt of i:ltere'st earned. mtvest= Totnl — amosnt Aeops e 4
posrid . L/00/273S /
=3339Y6.30 ~ 42,00

.:'/-/2) P00 ”ﬂ St
_ ~17294,946. 30
Sum of an Infinite Geometric Series@ < 1, then the sum of the infinite geometric series is given by
@" l_};_ g g )
- /,_’S' 1-r
/hf/ﬂnlt

Exploration: What if || > 1? Would the infinite series have a sum? Explain.

LTZ2FY+8HE FI24 6Kty

& =
NOV. gravs wfo boun Leeps oo,
743-#'“421/‘\/-
Example g) Find the sum of the infinite geomti‘;ic series: -z— - % % - 6—3‘;
A = % S= = . 3 30 E_g
f:——é—g—;ﬂ[,ﬂdf fai b 2 el S
v 2

4= Seums = 1= 33 =]q]

Example 13) Express 0. 8 as a fraction in lowest terms.
(= 8 4 — —g—/oood?‘"'
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10.5 Notes: The Binomial Theorem
Combination: ,C, or (")=_n!
L (;) ri(n—1)! Note: for non-negative integers n and r, with n > r.
o A £
pol hern e Ty

Examples 1 - 4; Evaluate each combinat; —7-—-/
o / g mbination: , / / ’ - -
‘}Q _7&,,/_393'%' 28(E) __éif;z Sl B o7 /:%'% 4. 30! =l
702l 7y /76 ¥ 24 Rl A

'z

/s

Onrthe calculator:
7 PROG
H Sinlr

Pascal’s Triangle:

Binomial Expansion:

el |
r"hu/%/'/ﬁ outa blnomal frbom P & pove

(x -3) 7= ("(”3)“’3)[3&3‘)[&3) —> o b ot

Examples 1 -3: Expand each binomial.
1) (x+2)2 2) (x —5)2 3) (4m + 3n)?

Xl_’LLfX 1+4 X2 (D X12% (om?2 + 2mn T9n &

v

«




Math 127
Ch 10 Notes Sequences and Series

bxploration: Fill in the following table. *Hint: to expand (x + y)*, you can multiply (x + y)® by (x + L.
Binomial Expansion

e J
(x + ) X-{fba/
(x + ) X?~+2xj —hjl

Gy | o 9+ XL{L'H(‘/J*’ZX‘{”’V = %' 5’62 1’3@}*’/3

Cael X*B)e}/fﬁx/‘-}— xy3+x/+,3x%} +3xy +y7-x iy 10Xy ﬁ’f?f

5 23 5X
A L Aoy 9ty +/i’/+$x3’ +bxy+¢xy"+q = X+5X1f/0)<1 +/OX?1"+V§

Pawau EPTTTY =Y T

(x5
v EmMave —

f terms and about symmetry in the terms of the expansion in any
in the row that would follow.

e Write conjectures about the number o
row of the table. Verify your conjectures by filling i

Do A T e
‘5,; o {5k 3 X L [ast fenr e
; ‘ ;ymmm'wa.»—f

’ fﬁwff‘)

e Compare your expansions and Pascal’s Triangle. Write down your observations below.

The ore madth the ows
Prscaks A
O% POWLr '}’l = rowF
Pen U4 P mocizh

e Use the pattern you saw to expand (x + y)*°.

use vowv Ll - -
?+232X3 +7—|O7(ﬂ +!20X3

’Xfo 'T’O’(‘?j +%x3 Jrlwx\d Y 210% Y

9
prx’lg e +ﬁf

10
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/A xamples 4 - 6: Expand the following binomials.
) (x+2)

Lol 423 & [ X2 +Y-n2) 5 - 29
2!+ By - N ——
W R o ua]

S)EG 2y
|5+ Sulfa) ¥ 02+ 0 v (-2) + & wt2y) # o

/V;{Fr f,gc?)i?:)k_J- Cfi)}£39 1.’__ E;C)];%& 3 -4' éﬂ:)]étf 7‘_'53;{1.57 _j

6) (3x +2y)° =
o e 5ot (0 b @1 Y v § (30024 + 1 (307

/ 2435+ Bl0xTy + 10802y S+ 720 Ky F 249xy" DS /
I : — |

———

Binomial Coefficient: Combinations can be used to find the coefficients for each term when a binomial is

xpanded. These same values can also be found in Pascal’s Triangle.

Finding a particular term in a Binomial Expansion:
The (r + 1)° term of the expansion of (a + b)" = (:) a

~TpT

Examples 7 — 8: Find the indicated term in each expansion.
7) 5% term of (2x + )’ 8) 7% term of (x — 2)*°

¢ E =4+ | 7_:rH 1
t r'f"f 5 4 :: 0o (-2)° :@
F = [12](2) y ?
(Z) %052;({:1% ((,O)
“g”j e 3: 4 iOCQ.
N4 C

11




