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* Discrete Logic




Warning

* Although all of the information in this lecture has
been discussed In scientific meetings, it has not "
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Nhat are all the combinations ¢
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e {F} meaning False, F

* {T'} meaning Irue, I
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Puzzle

o Sketch all of the points where it is true that they
are inside the circle

» Sketch all of the points where it is false that they
are inside the circle










L ogical connectives

* All Boolean logical connectives can be obtained
from combinations of Not and And

- All digital electronic circuits can be obtained




Sets and antinomies




Nalve-Set Theory

 The set {xl¢(x)} is defined by the class @(x)

e But classes are more general than sets so we
are not surprised that naive set-theory Is
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Class Theory

e {xl@(x)} is syntactic sugar for the class ¢(x)




Interchangeabllity

~ « Interchangeability (=) is an equivalence over all -




Universes

e Universal Class (U): Va=slalils

* Universal Set (V): V={xlx=x}




Russell Class




Russell Class

R, ={x |x, &x,}

* Suppose R, = x,

 Thatis R, eR,




Russell Class

R, ={x |x, &x,}

* Suppose R, =x, = x,

 [hatis R, ¢R,




Russell Paragdox

 Combining implications we have a bi-implication
that Is the classical Russell Paradox:

+ R,eR, &R, &R,
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Extensionality

* Axiom of Extensionality:
(x=y)=>(zex=z€Yy)

e [aking x=y=2z=R,
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Russell Antinomy




Russell Set




Russell Truisms

* Ry €Ry isagap

« R, R,




Classes

* Classes are defined in terms of continuous
objects from which discrete objects can be drawn

* Objects can be used as symbols so that classes
can, theoretically, be written in a continuous
- language




Knowledge




Knowledge

 Knowledge can be expressed in digital or discrete
systems

e But knowledge is embedded In the physcial universe
SO must conform to physics

- ON Neumann computers make the pn




Reading

* Transreal arithmetisation of logic



http://www.iaeng.org/publication/WCECS2014/WCECS2014_pp103-108.pdf
http://www.iaeng.org/IJAM/issues_v46/issue_1/IJAM_46_1_03.pdf

Conclusion

 \WWe need a total logic that covers at least the
concepts: True, False, Contradiction, Gap

 We need to work with at least classes of both
- sets and antinomies, not just sets




