
RANDOM NUMBERS

informal : a number men is rom if for every program
P

which outputs m
,
the size of P is lorger tham m

show that

-> there are infinitely many Randome numbers
-> it is not decidable to establish if a number is random

Formally
- program size /Pel = e

- Me IN is randome if for all program eeN at. Gero = M

it holds e = m

2) there ore infinitely many random numbers

Each computable function is computed by infinitely mony programs.

In particular , for all KEN there are ester .. sek St.

ViC=always undefined

1 Gra) o ezek 1 ferdy) ex - k

here there are at feat k numbers in to
,
ess which commot

be produced in output by a program exer.
.
Hence they ore

random !

Sinc this holds for every k..

there are infritely mary random rumbers.



(2) R = (e/m is handomes is not recursive

Assume that R is recursive ie.

Mirm)=itMa i
Definse

g(mp) = least random number = n

=

ME .

ZER and Zm

= m + 1 + mz .
(M+ 1 + z =R)

= m + 1 + Mz .

(Xr(m + 2 + z) - 1)

computable

By smer there is S :N - IN total computable at.

Pins b)
=

gim , e
= least random number m

By the 2nd recursion theorem there is No EIN st. Quo "Parmo

Tu /os = Termos (0) =

gim ,
o = fleast) rondom number = no

= K

hence no is a program which generates a condom number k

St
. Rock

;
contradition.

Hence & is not recursive .

Note Er is 20.

sim) = (ut. Gre, m
,/ computabee

I check if some

Mo R 1s not ze.

G
Program em outputs m on 0


