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How to Use Lecture Notes

These lecture notes are generated from sources that were

originally intended for hypermedia, as lecture slides or online

course. Instead of hyperlinks you have footnotes and pointers

to page numbers, indicated by Ü. The online versions of this

material make heavy use of overlays. In this printout version,

overlays are usually handled by putting the items in question

side by side, separated by à.
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1 General Introduction
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What this Course is about

4



• Mechanizing and using logic

– program verification1:

input: theories, programs, proper-

ties

output: correctness guarantees

– Hilbert’s program2:

input: arithmetic

output: theorems

• Technically: mechanization and appli-

cation3

• Generally: making logic come to life

and useful as a general tool.
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1Verification is the process of formally proving that a pro-

gram has the desired properties. To this end, it is necessary

to define a specification language in which the desired prop-

erties can be formulated, i.e. specified. One must define a

semantics for this language as well as for the program. These

semantics must be linked in such a way that it is meaningful

to say: “Program X makes formula Φ true”.
2In the 1920’s, David Hilbert attempted a single rigorous

formalization of all of mathematics, named Hilbert’s pro-

gram. He was concerned with the following three questions:

1. Is mathematics complete in the sense that every state-

ment can be proved or disproved?

2. Is mathematics consistent in the sense that no statement

can be proved both true and false?

3. Is mathematics decidable in the sense that there exists a

definite method to determine the truth or falsity of any

mathematical statement?

Hilbert believed that the answer to all three questions was

’yes’.

Thanks to the the incompleteness theorem of Gödel (1931)

and the undecidability of first-order logic shown by Church

and Turing (1936–37) we know now that his dream will never

be realized completely. This makes it a never-ending task to

find partial answers to Hilbert’s questions.

For more details:

∗ Panel talk by Moshe Vardi

∗ Lecture by Michael J. O’Donnell

∗ Article by Stephen G. Simpson

∗ Original works Über das Unendliche and Die Grundlagen

der Mathematik [vH67]

∗ Some quotations shedding light on Gödel’s incomplete-

ness theorem

∗ Eric Weisstein’s world of mathematics explaining Gödel’s

incompleteness theorem
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http://www.cs.rice.edu/~vardi/sigcse/mv1.ps.gz
http://people.cs.uchicago.edu/~odonnell/OData/Courses/22C:096/Lecture_notes/Hilbert_program.html
http://www.math.psu.edu/simpson/papers/hilbert/hilbert.html
http://www.miskatonic.org/godel.html
http://mathworld.wolfram.com/GoedelsIncompletenessTheorem.html


http://isabelle.in.tum.de/

