
Sequences



Definition A sequence is a function
whose domain is either IN or No;
IN is the set of all positive integers ;
INo is the set ofall monnegative

integers ;

IN =L 443, - - -J ,
INE- { o, 1,43, - --3

We will study the sequences of
real numbers

S : IN -0112 or S : INo→ IR



Example 1,2, 3,4 , . - - jan - n for
all new

.

⑦ 1,212,313,3, 4,414,425,5, . . .

raft , rz=2,rz=2 , rµ=3, rs
=3
,
ref 3,7=4 , - - -

Is there a formula for rn ? Yes

rn= LI tf) for allnew.
⑤ 1,2 , 4,8 , 16,32 , 64,128,256,513 :.

Powers of two : pn=2n , nelly
nonzero

For any
real number AEIRILOS we have

powers of a
o

.



Here we use a recursive definition :

Po = I , pn = a
* Pn-a tfn C- IN
-

recursive formula

PE a * po = a , pz
=a*a = a

Z

Ps
= a * a

'
= a

3

,
- -
- -

⑤ XE2 ,
X
n+ n
= TE t In i nE IN

Xz = Zz t I = Zz , Xz = ZT t} = # K Xn→T2

LIFE are .IE forum
east



④ xr-CHET.net/Va7E
regarding.iaey :defined

lrdatatedtopzaz
f- o ⇐1 , fn=n*fn, all new

fi 1*70=1 , fz=2*1 , fz=3*2*1

f-4=4*3*2*1 , . - .
- ,fn=n *In-Da . -*I

¥ = n ! n factorial
1
, 42,6, 24,120,720, . -

- factorials



VIO First we define a sequence of terms
th= IT

.
in

⇐ No .

Then we define the sequence of partial
scans

So = to
,
Sn = In . . ttn-sn.at HT.

So = of
.

yes, = fest ht
.

> SEE
.

Taft's
.

An = to. tf t IT. t
- - - t IT

.

= Eso Ii.
-

→e (as n - tD'

E. ÷ . e



Defiuitiouofthelimitofsegueny.IE/R
A sequence

AS : IN→ IR has the limb

as n → to if the
-

following condition is

satisfied :

tfEEE > o fake)EIR send that

theTN n > Nce) EEE Ibn -LKE

Examinerhave
fishy rn = O .



Pref . As with the limits ¥; fees =L we
have to solve

, forarbitrary e - o ,

Iran- ok e deaishsmeyrofinoot
for an EINO tf
-

simplify : abs
rules Imeem

h is an increasing function :
④use bnitotoloe

-
.

LIGHTS
' luce)

this looks like 8 wrong dinectioanlnkrllcb.CC



of inequality since we need a solution in
the form n > Nce) . However, heard so

since oslrk I . Therefore multiplying by
a Gri ) will reverse the inequality

: CBK)
The solution for m is

n> k¥⇒= Nk)
Now prove , for arbitrary e > o and

r E fail), rt 0,

theN n > effie, ±* Irn - ok
E



Let n E IN and assume n > Ence
en Ciri)

•

Since r C- 1,1 ) and rt0 we have
yr , e co , y ) .

Hence heGn)co.

Multiplying
#
by we get men Gri) - ene .

BK about the ln function : endrin) slue .

Since hr is an increasing function , we
have

Irl
"
s E

.
Now BK for the

absolute value function

yields l rn I s e . Consequently Irn - OKE .


