
 

Today common mistakes in HWI

4 It is not a rational number

we reduce to show that It is not an

If it were an integer then its a solution

to XZ 2152 c XZ 25 2

X't 4 2 12 0 X canonly be l IZ

Just plug in X Il 12 into the equation and
isshow it they are not solar Hence.FI are not an

integer

Recursive sequence i.e Snu is determined by
Sn and possibly n as well

1758 ofRoss

EI Ss _5 Sm 52Sn
O Su converges

If so converge to what

Strategy prove that Su is a monotone

desueasing and show that Su is

bounded below

we will show that

An Sn ESn i 472
Bn 55 f.sn

Suppose Ah Bn holds we are going to show Anti BnaTak

Anti Sn 7 Sinti
sitsSu 3 Tsn



3

byBn we know Su 5570 hence we can multiply the above

ineq by zsu a positive number and get
25in 3 SF 15
si 5

Sn 7 55
this is provided by Bn Hence Anti holds

Next we show Bnei holds

But Sent 7 JF
SF15
Tsn 3 55
sits a 55 25N

57 Sri 2.55 Su 1570
Sn 555 30

this holds automatically

To check statement holds for n 2 we compute

s 527 3,00 3

indeed Aa i Si 3 Sz

Bz 3 3 55 C i 9 53

they holds for n 2

what is the limit let x linesSu then

y satisfies
22 5

a 27 H

Indeed by taking limit on both sidesof



g g of
Sue Suits

Zsu
possiblevalue

we get H H 22 5 2 5 on

2 55

since Su 55 i 2 55

General method to visualize and analysed recursiveseq
y x

y mane 5tox fix X2z

Iap of y

tis

55 5 X

s

to create this trajectory we do

horizontal to the diagonal govertoal In the

graph

ELI subsequence

Definition Let CSIneau be a sequence of Bread number
Given a strictly increasing seat of indices

Nz Nz L N L Nmc

We define the corresponding subsequence as

1k it fNk
tr is called a subseq of Csu



Lr s called a sub q of n

Sometimes we write Sink k for the subseq

Exa Sn C l th Sn C l T E T Is 8
as as

if we take
n nz I 2,4 6 RK 2K

then
t Sn S C is In z

Its tz C'T T T

ywithlimitin
Lemma1 if Sn is convergent then any subsequence

converges to the same point

p Let D liamSu Let Snk be a subsequence

HE 0 weneed to find a K 0 set if k K

then Isna Ltd E Since Su 2 we have

an N sit I n N Isn al e E So we may
take K to be large enough integer sit his N ther
t k K Mr Ris N thus Isn at LE

Lemma2 i If f liamSu exist in IR then there exists

a subsequence that is monotone

pf Consider 3 subset of
lyindices A nCINI Sn s a

B HEINI Su a

C new Susa
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since IN A LIB W C C U disjoint union

atleast of one of A B C are infinite

Casey if B is infinite then the subseg

corresponds to B is enough

caseCD i if A is infinite We want to create a

decreasing sequence We do this inductively

Let Ao A pick na E Ao
Define Az NEAo I I na Sn s Sn

then pick Nz C Ai
Define Az h E A I n na Sn E Sn

then pick hasCAa

claim Ai are all infinite exercise

so the process can go on forever and we get
Nic Nz n

and Sn 7 Snz 7 Sns s

all She d

y
n sus x

caselo if C is infinite we can build an increasing

seq

Lemma3 i Let Sn be any sequence Then foranyTER
treat

Su has a subseq converges to t Vs o Enl Isn the
subconverges to t is are infinite



Pfe Let Snk converges to t Then to 0

7 K 0 sit Isn t l s E Ek K

then RkI k K is an infinite set
contained in at Isn tt s

we are going to build Rk iteratively

Let Ek Te for k 1,2

Then let Ms C n I ISn tics
Assume Ni Nk i are constructed sit

Michael che i I Sno t Ei

we can construct Uk as follows

pick any Nk E n n Nk l Isn El Ek

By induction we get a seq Menas

since Isn.it cEk IT We have Sn t
as k P

Es 6,1
O 0.1 0.2 0.3 g 0.9 I

O 0.01 0.02 y 0.99 z
O 0.001 0.002 0.999 I

say X C oil is D 0 AAz Cliffo 93

then define Ctn n 0 A.az An



def C b
n digits

tu is a subseq of Sn


