
 

MATH 2050C Lecture 7 Feb 2

Established GOAL IR is the complete ordered field Ch2

Sequences and their limits Ch 3

GOAL Define lim kn X study limit propertiesn a

Q what is a sequence of real numbers

Def A sequence of real numbers is a function

X IN IR

Denyote X I 24 X z Xz X n xn

writer X Xn Kc Xz Xz

BE CAREFUL Sets Vs Sequences
ordered

F g 1 n 1 1 I I 1 1 infinite

unordered
C 1 s n e IN f 1 1 finite

Examples 1 constant seq 1 1 1 1 I

z geometric seq tz 4T St FG IT In
3 arithmetic seq 1 4 7 10,13 3h 2

odd seq 1 3 5,7
even seq O 2,4 6.8



4 Fibonacci seq inductively defined

X 1 Xz 1

Xn a Xu I t kn 2 for h 3

Xu 1 1 2 3 5 8 13,21

Motivational Example

ht 1 I t T t toooo

9 If 1
idea ht 0 as n A ol B

Q Can we describe this mathematically

Def'd E K def for limit

We say that Xu converges to X E B

written lim xn 2C or lim kn X or Xu x
nsoo

small large

iff V E so I KCE C IN St

I Xu k I s e t n 3 Kee

i.e K E Xn s k t E
InPicture

E E I Ln z 1
r a 7 B
o t
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E

Idea In eventually are close to X



Example lim th 0

Proofs Let E o be fixed but arbitrary
Choose KCE C IN s t K E f byArchimedeanProperly

Then V n 3 KCE

I th ol the fee s e
b

Example him 31 3

PI Lef E 20 be fixed but arbitrary

Choose K C IN st K f by Archinedeen Property
Then V n Z K

I 34 3 I I 1 I
c

htt T E KI s E
b

Def'd Given a seq Xn of real numbers we say
i xn is convergent if 7 X e B et lim xn X

ii Xn is divergent if xn is NIT convergent
i e 74 KEIR St limGcu K



Let's consider the example hh tf 0 again

w
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l Mj1 WIN

i thy
lim th 0 convergent

As another example consider kn C 1

Is lion xn o

0 in thy

Fifty
limacult O



Q Is liman 1

you ooowww.iiiiiiizj
THJEFF 7 oddn K V

n then ICit 1 I 2 A

limacult 1
FACT For this seq ft x E CR SE lim Ga a

Prop Any convergent seq xn has a unique limit
Ct

Proof Suppose NOT Then I Xt K E IR s t

lim xn X AND olim xn X

a
Consider E l Yo According to E K deft4

lim xn x I k G EIN set

xn X I e E th K

lim xn X I K'G EIN set

I Xu X I s E th K

Take IT a max f k k C IN
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ByTriangle ineq t n I

I k k l I can x xn K's
C I
E I xn 7C It 1 Xu X l

caL E t E Iz l X X l Contradict.tn

More Examples

a Let a o Then lim Ina O o
o

Pf Let Eso be fixed but arbitrary
l

Tg
1

Then V n 3 K tha

1 ol than hat
CA K 1

E I s E AE
ka Lm

b

b Let b E co 1 Then him bn 0

Pf Let Eso be fixed but arbitrary
0

Chou k N t k at lb b
TgE

Where b 1 for some a o n losbclose
tea 1

n logohostse
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Then V n K Bernoulli Cltxln3ltnxB 8ae.o

lb ol Tian tease b a
afea
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