
Day 6

For circle rotations by angle O,

RO:/aY-R/a
[x](x +0]

The conditions for an orbit to be periodic is

that 0 =22t where p, qare integers.

Similarly for RC:R/+R/
[x]x+(x+0]2

the orbits are periodic if =

Iqfor some

PER, qEI. (i.e. x is a rational number)
i.e. 2ER:the setofrational

numbers.
Exercise:Find a formula for a using set-

builder notation

Parse
!

&

· offinite/space?
&

on 1, whatdoes
&

0 It mean for a set

⑧ ⑧ to be desise?

⑧
&

⑧ ⑧
⑧



Example ④ is dense in IR.
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Example 3 x=h:1x1313 is notdense in IR
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then this set is notdense in 1

Exertion ACRR is dense if there exists
an interval (a,b) that(a,b) 1A =b.

inition ACRis de if for any interval

(a,b)> (a,b)n=b.
·

rem h is dense in 1.

Proof we pickan interval, (9,b) CIR
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x =ab center
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nee and 2 =x - a
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=x0E
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writexin its decimal expansion:
X =xu Xn-. ... Xo.X -,X -2X5....

Se.g 947.32013..)

Define Xp =YnXn.. ... Xo. X-1X-2... X-N a



truncation of the decimals in X at the Nth

decimal.

observe that

X-Xp
=

0.00 ...0Xw-ix-n-zY-wi;<0.0000...01 =1
ne - ION-1
NO's N-, os

-1035620,00
No matter how small is we can find an N

such thatI =10 CE Since 10-7to
100
- 1

-(N-1)

S 45N -> N C
+ (es 1x - xp) - E

Exercise XN = (a,b)
-

Since xq is a rational, i.e XNER and

the exercise above, then XpthM(a.b).

proving thatis dense in IR.
k

Tomorrow we will prove thatthere are only-
-

two types ofsubgroups in RR.

Either: H =eT for some c.-

Or
It is a dense subgroup.


