The Hilbert Hotel (Joy, Ch 30D
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No problem * move  curvent occupants o oomS .

Now ooms  Ove

for  new qu ests .

An infinife number of Wnfinte busloads arrive ...



Con Free up all  odd- numlbered rooms  as before, but how

‘o  accomodate new 3ues{-s 3o thot no one has to wait fovever?
- we wait 1o start lmloa.dl'na the second bus unhl ofter
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e Hrst bus s unloaded .., will
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Instead, accomodote them in +his orderlﬂ wa%i

Bus L Bus 2 Bus 2 Bus Y Bus 5
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The set of vahonal numbers & the set of  natural nNumbers
ove the same "size' ( more precisely, ") Beth are
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The set of > however, Is larger. T+ is

+  accomodote a\l veal numbers in the Hilbert

Hotel. In fact, connot even accomoolote all veal numbers
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To Prove His we will show that any  woy of P,«'\’n'rB

these numbere it rooms  oill leave at least one number out.

Suppose we Nawe w‘r real #s blw O 1 inb rooms:

Room 4 0.3781249...

Roomn 2 0.2267811...

“Room 3 O. 11311 3IL..

Room # 0.73567342 ..,
)

Rooy D . 55689513 ..,
We will show that there is a real number blw D41

that has  been left  out.
Build o number

Room 1 0.3781249... O._ .. ( ot 3)
Room 2. 0.22G7811... 0.__ .. ( not 2)
Roomm 3 0. 11311311.. O.——_ ... (not 3)
Room 4  0.73567342... O.—___ ... (oot
Roomn D 0. 55689513 .., O — . (ot D

The pumber built in +his way s between O & 1, but H

is ___ any of the numbers in +the rvoms.
~ Different fiom ocupant of Reom 1 (____ decimal place different)
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- And So on.

Therefore, no  matter how You arrange the rooms there will be

ot least one veal number [ef+  out.
— The set of real numbers is
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