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Education
since 2018 Saarbrücken Graduate School of Computer Science, Member of the Graduate

School of Computer Science.
2015–2018 Saarland University, B.Sc. Computer Science, Saarbrücken, grade 1.6.

2015 Max-Steenbeck-Gymnasium, Abitur, Cottbus (Germany), grade 1.4.

Bachelor’s thesis
title Verified Programming Of Turing Machines In Coq

supervisors Yannick Forster and Prof. Gert Smolka
abstract Turing machines build the traditional foundation of the theory of computation and

complexity. However, concrete Turing machines are often only sketched out. Even
if authors define the complete machine, they leave the invariants to figure out
for the reader. Moreover, it is common to employ the Church-Turing thesis, to
(informally) conclude that a function is Turing-computable. Reasons for that are
manifold. Turing machines are very low-level, because the operations on tapes are
primitive. They are also non-compositional; control-flow operators like sequential
composition and loops are not available. Reasoning about invariants and concrete
machine states is tedious, because the execution of the machine could proceed from
one state of the machine to any other state; the set of states may also be huge for
complex machines.
In this thesis, we fill these gaps. We present a framework developed in the theorem
prover Coq, in that we can define, specify, and formally verify multi-tape Turing
machines. The framework eases programming and verification of Turing machines,
because it provides abstractions like values and control-flow operators. We showcase
the power of this framework by programming and verifying a multi-tape Turing
machine that simulates a two-stack machine for the call-by-value λ-calculus.
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Employment
2019–present Teaching assistant, Max Planck Institute for Informatics, Saarbrücken.

Teaching assistant for the core lecture Automated Reasoning with Prof. Waldman.
2018–2019 Research assistant, Saarland University, Saarbrücken.

Coq development on Turing machines with Prof. Smolka (realisation of future work of my
Bachelor’s thesis)

Scholarships and awards
since 2018 Member of Graduate School Computer Science, Saarland University.

Scholarship awarded to students pursuing a PhD directly after completing their Bachelor’s
degree

2015–2016 Scholarship by the Studienstiftung Saar, scholarship for undergraduate students.
2015 MINT-EC Zertifikat with distinction, for commitment in the “MINT” subjects

(mathematics, informatics, nature sciences, and technology) during high school.
2014 Bundeswettbewerb Informatik, Germany-wide students competition in informat-

ics/computer science; final round, recognition award.

Languages
German Native
English Professional level IELTS band 6 in March 2018 (general improvement since then)

Computer Skills
Free Software GNU/Linux, LATEX, GNU Emacs, Vim, Inkscape, Zsh, i3wm, etc.
Programming

languages
Coq, Standard ML, Haskell, OCaml, Turing Machines

Interests
research
interests

programming languages and formal program verification, especially with interactive
theorem provers like Coq; type theory

hobbies mountain biking, hiking, recreational theorem proving, classical music

Publications
[1] Yannick Forster, Fabian Kunze, and Maximilian Wuttke. Verified Programming of

Turing Machines in Coq. Technical report, 2019.

[2] Maximilian Wuttke. Verified Programming Of Turing Machines. Bachelor’s thesis,
Saarland University, 2018.
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