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Oontents

Motivation, Idea and Outcome
Signal Processing

Robustness

Generative Grammar

Summary of the whole job ...
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Outeome

i} Hypothesis: Ovp%imai Communication S\ysjfcfm

Every natural language is an optimal »technical« communi-
cation system for human communication.

From this hypothesis follows:

Derivation of algorithms for technical robust
communication

Precise tool suite for the analysis of language
learning
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Orivial if formalized

After
formalizing
some
insights

are

trivial.

‘Yvonne Meeres - How to Deal with Grammar



)Ogom and )Oﬁowme

-
%ﬂ DEFINITION:

A Phone-Vector or a Phoneme-Vector is a vector which com-
ponents a; € R represent the articulatory characteristics of a
phoneme or a phone, respectively.

For Phones 4; is € R, for Phonemes € IN

These articulatory characteristics are to be chosen according to the ap-
plication.

Example: In the International Phonetic Alphabet (IPA) the cardinal vo-
wels are represented with integers, the vowels in between with real num-
bers.
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CJPK Vowel éiagram
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7)0{)\/ Vowel Magram
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51’ nal )Orocessiag: %tocorrefatim

Paula luki lddkdri -ksi viide -ssd vuode -ssa.
Paula las Arztin als 5. im Jahr im.

Paula schloss ihr Medizinstudium nach zehn Semestern
erfolgreich ab.

a=(3,1,1)undd = (1,1,0)
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51’ nal )Orocessiag: %tocorrefatim
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Robustness %ﬁes Natural &mﬂuage
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R obustuess

robustness of
perception

N

low cognitive prevent
effort errors

— .

wrong missing
information information
,misunderstanding”
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@ijaﬂnef Coles

Automatic Repeat-reQuest (ARQ)
Detect errors and retransmit then.

Forward-Error-Correction (FEC)
No retransmission necessary, possibility for error correction incor-
porated in first transmission.

Hybrid FEC/ARQ: Hybrid Automatic Repeat-reQuest (HARQ)
A hybrid method retransmits only if the error correction (FEC)
didn’t work but an error was detected (ARQ). This is called an
error-detection-and-correction code.
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Robustness in the Q?@O—)@rotocof

Source Port Destination Port

Sequenznummer
ACK-Nummer
Offset Reserved Flags Advertised Window

Checksum Urgent Pointer

Options

Data
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Robustuess in %mcm Sfatemeﬂt

Gestern habe ich in

einem dick en Buch Place of the robustness not known wi-
einen robust en Satz thout the data

gl <l v 21 B Amount of the robustness not known
ihn so las ,dacht e without the data

ich, ich konne mal ...
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4-53»17 grammar is formalized in ﬁgﬂguage
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g enerative g rammars

Ich springe auf dem Bett.

Ich springe auf das Bett.
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No %afyticaf grammars

There are (almost) no analytical grammars in language teaching!

Strange?!? A trivial insight for a theoretical computer scientist, but for
centuries not for language teachers. They torture their pupils with the
generative ones.

i? Theorem:

Every generative grammar can be converted to an analytical
grammar and vice versa.
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Oeclination of the germcm article
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Oeclination of the germcm article
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formal grammar )Oresentatim

-
%ﬂ DEFINITION:

A formal grammar G = (V,X,R,S) formalizes a natural
grammar. A formal grammar presentation formalizes the
notation of a grammar in language teaching.
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formal grammar )Oresentatim

-
%ﬂ DEFINITION:

The formal grammar presentation GO1 of a grammar G =
(V,%,R,S), is a grammar D = (V,%,R,S, X) augmented
with a list of examples X € X* and an order of the rules:
Ris not given as a set, but as a list.

V, X are S the same as in G.
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@cfinitim of tfjc grammar )Oroccss

-
%a DEFINITION:

A grammar process is the process of loosing or adding rules
in a grammar G.

Let R/R~ UR™T,where RT is the set of rules which are added
and R~ the set of rules which are lost.

Let G; = (V,%, R, S) be the grammar before the process and
Gy the grammar which evolves from the process. Then

Grammarprocess(G;) = (V,%,R/R™ URT,S) =G

If one or both of the sets RT and R~ are not empty then the
process can be called a grammar change.
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