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Der Einstieg

I schneller inhaltlicher Einstieg
I Motivation

I Warum werde ich die investierte Zeit nicht bereuen?
I Was ist interessant an dem Thema?

I begeistern

I In den folgenden 20 Minuten lernen Sie, wie Sie für Ihr
Bachelor-Kolloquium eine 1,0 erhalten
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Übersichtsfolien sind überbewertet

I Sortieren

I Nicht-Determinismus-Monaden

I Monadische Erweiterungen

I Intuitiver Zusammenhang Sortieren/Permutieren

I Freie Theoreme

I Beweis mittels freiem Theorem

I Zusammenfassung



Welches Ziel hat der Vortrag?

I Welche Ziele hat der Vortrag nicht
I dem Publikum zu zeigen, wie schlau man ist
I dem Publikum zu zeigen, wie viel man weiß
I dem Publikum alle Details zu erklären

I Welche Ziele hat der Vortrag
I den Zuhörern etwas zu vermitteln
I die Zuhörer für das Thema zu begeistern
I den Zuhörern die Kernideen mitzugeben



Das Publikum

I Studierende

I hätten lieber einen Platz in dem anderen interessanten
Seminar

I haben in Strukturierter Programmierung nicht so richtig
aufgepasst

I wünschten, dass sie nicht wüssten, was eine for-Schleife ist

I Vorwissen berücksichtigen

I nicht überschätzen

I motivieren

I aktivieren

I Fragen fördern



Technische Details

⌃;Gk; � +̂ ` m : s+̂ ⇣ e where ⌃D;⌃G,Gk, � +̂ ` m : s+̂ and � ` e : s

⌃;Gk; � +̂ ` hi : 1 ⇣ hi
⌃;Gk; � +̂ ` m : s+̂i ⇣ e

⌃;Gk; � +̂ ` inji m : s+̂1 + s+̂2 ⇣ inji e

(x : s+̂) 2 � +̂

⌃;Gk; � +̂ ` x : s+̂ ⇣ x
⌃;Gk; � +̂,x : s+̂ ` m : s+̂2 ⇣ e

⌃;Gk; � +̂ ` �x:s+̂1 .m : s+̂1 ! s+̂2 ⇣ �x : s1. e

⌃;Gk; � +̂ ` m1 : s+̂1 ⇣ e1 ⌃;Gk; � +̂ ` m2 : s+̂2 ⇣ e2

⌃;Gk; � +̂ ` hm1,m2i : s+̂1 ⇥ s+̂2 ⇣ he1, e2i

FD-K
k : (s+̂ ! (T̀ s)+̂) 2 Gk

⌃;Gk; � +̂ ` k : s+̂ ! T̀ s+̂ ⇣ �x : s. ⌘` x

FD-⌘
⌃;Gk,k : (s+̂ ! (T̀ s)+̂); � +̂ ` m[(T̀ s)+̂/�] hp̂fJ` � T̀ sK,ki : T̀ s+̂ ⇣ e

⌃;Gk; � +̂ ` ⇤�::⇤.m : T̀ s+̂ ⇣ e

FD-BIND
⌃;Gk; � +̂ ` mp : (↵� ↵` s+̂) ⇥ (s0+̂ ! s+̂) ⌃;Gk; � +̂ ` m : (T̀ s0)+̂ ⇣ e ⌃;Gk; � +̂ ` prj2 mp : s0+̂ ! s+̂ ⇣ e0

⌃;Gk; � +̂ ` m[s+̂] mp : s+̂ ⇣ bind x = e in e0 x

FD-SUBTERM
⌃;Gk; � +̂ ` F : s+̂1 )s+̂2 ⇣ F0 ⌃;Gk; � +̂ ` m : s+̂1 ⇣ e

⌃;Gk; � +̂ ` F[m] : s+̂2 ⇣ F0[e]
FD-HOLE 6+

E 6+[u] 7�! m1 ⌃;Gk; � +̂ ` m1 : s+̂2 ⇣ e
⌃;Gk; � +̂ ` E 6+[u] : s+̂2 ⇣ e

FD-HOLE+

⌃;Gk; � +̂ ` m : s+̂1 + s+̂2 ⌃;Gk; � +̂ ` casemof inj1 x1.m1 || inj2 x2. m2 : t where 6 9s0.t = s0+̂

⌃;Gk; � +̂ ` casemof inj1 y1.E 6+[m1[y1/x1]] || inj2 y2. E 6+[m2[y2/x2]] : s+̂ ⇣ e (fresh y1,y2)

⌃;Gk; � +̂ ` E 6+[casemof inj1 x1.m1 || inj2 x2. m2] : s+̂ ⇣ e

Figure 13. F! to DCC: Term Back-Translation

7.1 Back-Translation
Recall from §3 that proving equivalence preservation for functions
requires a back-translation. Specifically, proving that (f1, f2) 2
VJs0 ! sK⇣ implies (f1, f2) 2 VJs0+ ! s+K⌃⇢ (where ⇢ = JL+

` K⌃⇣ ),
requires that given (m1,m2) 2 EJs0+K⌃⇢ we can produce (e1, e2) 2
EJs0K⇣ . Note that m1 and m2 have the translation type s0+̂ under
⌃. So, at the “top-level” we need to back-translate terms m where
⌃ ` m : s+̂. However, consider the function �x:s0+̂.m : s0+̂ ! s+̂.
The obvious way to back-translate this is to back-translate the
term ⌃,x : s+̂ ` m : s+̂. Therefore, we will at least need to be
able to back-translate terms m such that ⌃D;⌃G, � +̂ ` m : s+̂,
where � +̂ is restricted to contain only variables of translation type.
To do so, we will set up a back-translation judgment of the form
⌃; � +̂ ` m : s+̂ ⇣ e which says that the target term m, which has
type s+̂ under the open ADT ⌃ and the term context � +̂, back-
translates to e of type s under context � . In fact, our back-translation,
defined in Figure 13, will require an additional environment Gk,
but the reader should ignore that for now. We will introduce this
extra environment as we explain Figure 13. First, we discuss the
rules for back-translating values and then the more complex rules
for back-translating expressions.

Back-translating values The rules for back-translating values are
in the top half of Figure 13. We back-translate hi to hi. We back-
translate a pair hm1,m2i : s+̂1 ⇥ s+̂2 to he1, e2i if m1 : s+̂1 and
m2 : s+̂2 back-translate to e1 and e2, respectively. We back-translate
sums and functions of translation type similarly by structural
recursion since their subterms must be of translation type.

For type abstractions, we only need to be able to back-translate
terms ⇤�::.m of translation type, i.e., of type (T̀ s)+̂, which is
defined by rule FD-⌘. Note that ⇤�::.m can only be of translation
type when  = ⇤, so we only need to back-translate ⇤�::⇤.m. As
discussed in §6, the term ⇤�::⇤.m has some protected contents
m0. Roughly speaking, if we could back-translate m0 : s+̂ to e0,
then ⇤�::⇤.m : (T̀ s)+̂ should back-translate to ⌘` e0. To extract
m0, we need to provide a protection proof for (↵̂� ↵̂` s+̂) which
does not exist in general. Previously, we noted that we can always
construct a protection proof for (↵̂� ↵̂` (T̀ s)+̂) and used the
continuation ⌘`,sk . However, here if we use the continuation ⌘`,sk
then the back-translation would not be well-founded. Instead, we

introduce a continuation variable k : s+̂ ! (T̀ s)+̂ and keep it
in a separate environment Gk. Then we back-translate ⇤�::⇤.m

to e by back-translating mk = m[T̀ s+̂/�] hp̂fJ` � T̀ sK,ki to e.
Note that parametricity guarantees that the term mk will return the
result of the continuation k applied to the protected contents m0.
Thus, the back-translation of mk will eventually back-translate km0

to produce its result. We back-translate k via FD-K to �x : s. ⌘` x
and back-translate m0 to e0. Hence, we back-translate k m0 to
(�x : s. ⌘` x) e0 which is beta-equivalent to ⌘` e0.

Back-translating expressions When back-translating a term
whose subterms are all of translation type, we proceed by struc-
tural recursion for most forms. When a term has subterms of
non-translation type, we use partial evaluation to eliminate those
subterms. Our partial evaluation is more involved than Ahmed and
Blume’s because our target language is not restricted to CPS form
(i.e., not all subterms of an expression are values). With a CPS
restriction, every elimination form in evaluation position is a redex,
but without this restriction one needs to look arbitrarily deep to find
a redex.

The back-translation of bind expressions depends on the invari-
ants imposed by the protection types, expressed in the FD-BIND
rule. In the target language, bind appears as an expression like
m0 [s+̂] mp. That is, an expression of type (T̀ s)+̂ applied to a
type and a protected continuation.

To illustrate back-translation of other expressions, let us consider
how to back-translate the term prj1 m : s+̂1 . There are two cases.

1. Subterms are of translation type In the simplest case, the
subterm m is of translation type s+̂1 ⇥ s+̂2 . We can back-translate m

to e and prj1 m to prj1 e.
The same idea applies to all elimination forms of translation type,

such as application and case, and is captured by the FD-SUBTERM
rule. To abstract this reasoning, we introduce a restricted evaluation
context F—the grammar appears in Figure 14. This context is
restricted to be one level deep. Any target elimination form can
be written as F[m]. If both the type of the hole and the result are
translation types, then we can simply back-translate F to F and m to
e, and produce F[e]. We omit the definition of context typing, as it is
standard. We write F : t1)t2 to mean the hole of F has type t1while
the result has type t2, under type and term environments that are
obvious from context. We also omit the back-translation of F. Each
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Inhalt

I die technischen Details sind in der Arbeit

I die Grundidee ist im Vortrag

I Welche Kernidee sollte das Publikum mitnehmen?

I Welche Schwächen hat der Ansatz?

I Beispiele, Beispiele, Beispiele



Tiefe statt Breite

I dies sind die fünf Techniken, die in der Arbeit vorgestellt
werden

I diese eine Technik wollen wir uns nun im Detail anschauen



Körpersprache

I Publikum besteistern

I laut und deutlich reden

I Publikum anschauen

I Energie ausstrahlen



Bewertung I

I grundlegender Anspruch des Themas
I Strukur der Folien

I Gewichtung
I Tiefe statt Breite
I roter Faden
I Motivation
I Argumentation
I Niveau

I Qualität der Folien
I Gestaltung
I Rechtschreibung
I inhaltliche Korrektheit
I nicht überladen



Bewertung II

I Sprache
I Deutlichkeit
I Betonung
I Satzbau
I Wortwahl
I Pausen
I Tempo

I Körpersprache
I Ansprache des Publikums
I Auftreten
I freier Vortrag

I Fachwissen



Organisatorisches

I Fragen

I Verschiebung des Termins


