Math 251, Wed 29-Sep-2021 -- Wed 29-Sep-2021
Discrete Mathematics
Fall 2021
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Topic:: Hilbert Hotel

Topic:: Algorithms

Terms: finite set, countably infinite set

Cantor’s proof of an uncountable infinity

Hilbert’s Grand Hotel

E&hﬂﬂflosz
s> L, “f) (,/ X//o/.”

7 0,1,-1,2 -2,3 -5 49 -1
. - ! - - ! -2 _f
Q- 0,1 -, L L n 3 s 5
S T
Z\ Z/L Z/S ?/Lf -~
| Ve Vs N

1! ~ -1 -
R AR AT
_Z —

'_%I /Sﬁg/z Z
Ly 2

Conitor il [O,‘l ace net C'W\H(a bk



K){oog' lj OD"\}'VA\A(J‘IOM P

W ypqﬁz, [U/ 7] s Cem)auc ]
;‘f‘ Cen é:c Mw/\m}gl

o, 1]

Q = Oo Qll a\’z Q\"sqc{ -

)

Qq = 0. R, Ay Ogy Qpy -~

qg < O q%\agla?’: Q?‘i -

—_—

QL{ - V.4, Uy NMe qw S

- ~

<

\|

Now comshuek n wumber b = 0800 4,

{* °~\(e, ‘ ’5 }P Q(’i =2
/J( a4, ‘v\_a-?b/ m ét % > ,'g oy £ 7

i\

Co wi heve @ mumber b€ [0 1] b st
m«)\‘d« ama & those in eﬂwmjcj [fVL\

]/\V\R = CDV\{—V(«JUU(LC Oy O‘”S?\’(/\Q/( QS%UW\J«}‘J«'V\ M
[U) (\l ‘S %M%(g ?kglvu'{‘c,



Playec A

Player A

O x| | V|
QI X Q I X| 4
<[> X|X| g 0
ODXDOO
K| X Q| Q] 0] ©
A X| | | X| <
VA I
Q| O] o X| Q] O
| o O X | O <
Ol ¥ X o Y o
| O X| o o ©
O K| K| > K| X
> | X ] K| K

‘P(&\g{,\( G

?[6\\3(,( 6

XO@OO\@

[xTololy]

Player A

Playec A

M T W»w

?[&\35\( G

?[&\Ae,( G




MATH 251 Notes Algorithms

Algorithms

Properties

e specified set of inputs (domain)

e every input produces output from codomain

e definiteness: clear process to follow

e correctness: accurately finds correct output for each input

e finiteness: desired output is produced after finite number of steps
e effectiveness: possible to do each step in finite amount of time

e generality: applicable to all problems of desired form
Note: Not all problems are solvable in the sense of having an algorithm as described above.

Example: Halting problem. At least one problem is unsolvable.

Whatis sought in the halting problem: An algorithm that can decide, given any computer program
and set of inputs, whether the program halts in finitely many steps. Suppose such a procedure
exists, and write

H: {programs} x {inputs} — {”halts”,”"DNH"}.

Note: H(P, P) is defined and will have either the value “halts” or "DNH”. Define a procedure K

which takes programs P as inputs, and < -
K(7)
loops forever ("DNH”) if H(P, P) = "halts”. H < P T >
“halts” if H(P,P) = "DNH". Y

Notice that H(K, K) can produce either of two values, but both contradict the behavior of K(K).
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Specific algorithms
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Bubble sort
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Insertion sort




