CHAPTUL 5‘ SEq(owc,eg AND Saz\es

CHI’*?TUL 5 IS DiEFilcuLT BECAUSE Tueg MATVRLAL \'3

?RQQ,A&\.& QARAnGS NEW ‘?QQ MO&Y' OF \Aou..

ASY. LoTsS oF q‘\ke%'\’t.O'Q& .

Seemon 8.\ Sequences

A SEQUWCE \S. AN ORDWED LS T oF NUuMBeRS $

q\) Qa)Qa) q\_\) ‘o.> q‘ﬂ.)"‘)

WHeRE €ACH \gDEXED SUMBoL A, DENSTEY A RWUAL NumBWR,

gAc\-\ TERrm. OF Tue SEctvch, (Y\A& BE DEFIVED SXP\,\Q\T\.\:&

B\d SomE  Fomur4 q“ = ?(\ﬂ W W SR.E. -R: \Y Someg Fuﬁ'cT\cn

DEFINED OVRR T
‘ We PosiTVE mrsgms. w\m WE WR\TE

THe Teemy oF A SEQUAICE, WE USUALY PuT TiHem \N
BracieTs. |
E;g \ Some EXAMPLES
D 100165856 0 = TRET i o, agerd
-\

——

\ 3 3 - x
"3“,"\'{“”% =.3‘3—Y;\—E“:'\ I Twis cAte, QA = n

\35 Lo s
Q> %“\.) V=400 ) ; E = Q?_ Q-\Y\ E:z\ I Tws case, qh# (-\)\’l



Ex Q

T
AY .
Fooe A Formupy Tor THE ERM

t OF THe Segugyes %Q

Au PleTeo POINTS  OF Tug Form_ (Y\, O«“\ .

Ex 3

o0
“be\:\ 'S THe set oF

(¢ o]
3 OKETCN Tue qRAPH OF Ty Sequwce EAQ\S“-\

Q ‘ A On
. ' VLo WY N
\ \ “
. -y ,
3| s ' o No)
* Q >
3 \/3 . N T e |
a 3 N S5 6 1 8
Y \

|



SO(Y\E $ECL\L0¢CE3 Acs, REC\&QS\VEX:&U DEF\NED  AND

T\.\gt& MAY NoY WAVE EAS&-TO'-F\ND EXPLCTY FormurAy.,

B Y

WriTe Tue FIesT FIVE Tems OF sacy

RECURIWE S?,oww ce.

) a,= | ano Qp = Ne Ay For = 1,9,3, ..

C'koz\D q\= \‘qbz\b Q,= g'q\:a)
Q3='3'C\a= é)_) Q\_\:L\-Qaz 3‘*\
S ianti, t TuVLa,6,ay, %

‘t TH&S& ARe CAWED FACToRIALS.

k) a,=\, az=\, Voay T Ay ¥ Ay R n= 9,3,4, ...
a,=\
a,= | ia,\gi\- = 301,8,3,5,.00 &
Qy= Q¥ 4, = g |
Ay =03+ 4y= 3 | - | L Tuese Act
Qg = Ayt q3=5 : TWE

F\ BoNnAcCy NUMBYS,

|74



Dﬁ?m T\ON . T\-\& S‘Eckuwc& SLQ\,\% CQM\Iifag

THE NUM Bt N \F  For A”ﬁ POS\TWE Numeye €

THERE \R A Coxa\zesgwmwg \)o&\T\V& \r\)\"ESUE— N

Suew TYAT

\q\\;\_\ {Le WRwe a> N,

\F %ahé cm\/mges Yo \_J WE WR\TE

\\N\ Q“: \_

N0

A we &A\S L\ Tue umaT,

\v THeRe \3 No Lim\T, Wwe EAB THE SECL\M,QC.E, Do NoV

CO)\)\IQQgE, o B\\IEQ‘SES.

\JO&: Mo@MAu.\é DOR T WSE THAT FormAL DEFINITION TO CWscyk

Foe, Co;o\luagmc&. \né\’wa WE USE ...

T“EQRUYL: S“PPQSE 9(.‘:(\ \S . DIFINED  For AW X SQ—U\TVZ. .,
TUAN Some Fiyep Poumive \NTEQU2 AuD. THAT THe SEQUWCE

- Q

N MATCHES ‘Q S0 THAT '?(V\\'—'Q\\. \F

Nim S\\‘(x\ = L Tues b Qw = \"
X > o0 . D Y\-§°°



THE THeomem ARSVE TELLS US THAT WE CAN ANALYZ E

Sac&\xm%& E\,& ANAL\&%\MS THE W\A‘TQ.\\\I\)S\ REAL-VALLEY

FUONCT\ON.

ExS  Deteamiwe THe LT oF gacy Sequince.

%) §5-% Ler Fo):5-5
S\uce \\(\:\00 kb‘;\(:\ = 5, Twe Sequence

Con\im&e& WATY LM D.

b5 = 5
3 5 a 3y 5% -8
\‘3) 3‘ WAl Lev T = X(;?}\_— '
3 5%-8
\w\ SX +QX \S INDETERM\N RYE
)(-500 6)(—\ . '

\/ou\ CAN FwwoD THE Lm\ T ‘55 Mua\pkgmg
\

——n

) : X& ! ~ '\
Bg T— . O 3 W\E \_ \-\s\: AL
x> RULE,

i DL B L
X.;Oo-%()"ca" So Oy > g



Soma \m?ova’m)‘\' TFACYY ARWVE &EO\meE.-.

@ \F A Stckwwc,?, Co}\a\/tszﬁeiJ THEN AT MUY Qe
Rounoeo, THaT 11 <o VAY THAT \TS Tegms

Have RWTH AN U?\DUL AN A LWz RoUND,

©

, /L\ Noﬂh&cmgsm& SEC{\AQ\)Q&' Cow\”&&@,& \F Ano OML\;S

\F A7 way AN PP mound.

®

A Non mc,(?xA&mS 3&({\)&{)&(,& Cor\\\/'ifagt& \F AnS QML\S

\F \T HAY A Lowsr Roung,

@ \AME;OUJQBEB S‘EC{\L@JCES CANNOTY COrQ\l‘UZEBE.

A\:\'\-\wg\\ WERE NoOT 8°\M3 Yo SET EXAMP\.ES
OF THESE \DHeax R\S\-\‘r NW‘)J WE  WILL USE

THEM N TWe FUTURE.



DEF\Q\T\O)\B b \F THE TERMY oF opnt SECX\L%QE

Appar \n AnoTdee SEQUEICE (N THER gV
ORDWR, THE FRST SEqUEnCE (L cALLed A

%u&ssquw;ﬁi OF Twe& Second,

tx © bive Sevwaag Su%&ecvcha OF Twe ‘iECLuw ce E’:?ic:
=\ .

LA\
3 \") 5)'..%~

J

T\\E OQ\S\NAL. &&OL\AQDQE- \S %\)%

\"\ULE, ARE A Qumcy OF iu%&&cuch.es...

A >eo
\) %la‘,"\\\',%, Agg"‘\i = %«9“ W=y

a> %%3%9 é\.>-\’::)-~, %)“‘g N %’\K—go:za
(o]
: 5313%,%3,%53‘”?5:2\%5\%“?\

\ .‘
.L\> 313)333_}5).%7*) '}T)S = 3«._:3—€P?Q\mt

TH toreM_ *

_@ \v 10 Cony NQES To \_) THEN AW SUBSEqULREY OF EQ“E
To \ |

@ \g A sulsequewce oOF CZQ“S Dwﬂrzges)‘ OR \F Two w%%eclumcei

COM\IQQSQ. T DiFFeeo™ LvTs, THEw %th% DIVeRQES .



