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Learning languages






Abstract grammatical model
Generate sentences
Pass to English grammar model = test

Pass to German grammar model = check



Demo



Turkish



Turkish e 80 million native speakers

Turkic e over 35 languages
e 170 million native speakers



Turkish grammar

e no articles

e no grammatical gender
e incredibly regular

e agglutinative

e vowel harmony

e evidentiality

e interesting history



Turkece konusabiliyorum.
Bambaska

Carsamba

Kirmizili kiz kizgin.

Sofériin tedbirlisi herkesin sevgilisi.
- Enayisin.

- Nigin enayiyim? / Nicin enayi imisim?



Agglutinative

Avrupa

Avrupali

Avrupalilas

Avrupalilastir

Avrupalilastirama
Avrupalilastiramadik
Avrupalilastiramadiklar
Avrupalilastiramadiklarimiz
Avrupalilastiramadiklarimizdan
Avrupalilastiramadiklarimizdanmis
Avrupalilastiramadiklarimizdanmissiniz
Avrupalilastiramadiklarimizdanmissinizcasina

Europe

European

Europeanise (intr.)

Europeanise (tr.)

be unable to Europeanise

one unable to be Europeanised

those unable to be Europeanised

those who we could not Europeanise

of those who we could not Europeanise
(reportedly) of we could not Europeanise

you are (reportedly) of those we could not Europeanise
as if you were of those we could not Europeanise




N




Table 1: Turkish vowels

Front Back

Unrounded Rounded Unrounded Rounded
High i /i/ i /y/ w/ o ufuf
Low e /e/ 6 /ee/ a/a/ o /o/




Table 2: Examples of case endings

Abs

Def.
Gen.
Dat.
Loc.
Abl.

obj.

house
ev
evi
evin
eve
evde
evden

idea
fikir
fikri
fikrin
fikre
fikirde
fikirden

sky
gok
gokli
goklin
goke
gokte
gokten

book
kitap
kitabi
kitabin
kitaba
kitapta
kitaptan

ball
top
topu
topun
topa
topta
toptan




Table 3: Summary of case endings

Last vowel of absolute ‘ eori Oorii aori1 ooru
Definite objective -(y)i -(y)u  -(yr -(y)u
Genitive of -(n)in -(n)in -(n)in  -(n)un
Dative to, for -(y)e -(y)a
Locative in, on, at -de -da
Ablative from, out of -den -dan




Table 4: Summary of case endings

Last vowel of absolute ‘ FandU Fand R BandU BandR

Definite objective
Genitive of

Dative to, for
Locative in, on, at
Ablative from, out of

-(y)i -(y)ii
-(n)in  -(n)iin
-(y)e
-de
-den

- ()
-(n)in -(n)un
-(y)a
-da
-dan
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declineObj :: String -> String

declineObj n = case lastVowel n of

v | backness v == Front &&

rounding v == Unrounded -> append n "y" "i"
v | backness v == Front &&

rounding v == Rounded -> append n "y" "d"
v | backness v == Back &&

rounding v == Unrounded -> append n "y" "1"
v | backness v == Back &&

rounding v == Rounded -> append n "y" "u"
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declineObj :: String -> String
declineObj n = case (backness &&& rounding) (lastVowel n) «

(Front, Unrounded) -> append n "y" "i"

(Front, Rounded) -> append n "y" "ii"
(BaCk, Unrounded) -> append n ||yu nqn
(Back, Rounded) -> append n "y" "u"
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pattern
pattern

pattern

pattern

pattern

pattern

pattern

pattern

FrontVowel :: Vowel
FrontVowel <- (backness -> Front)

BackVowel :: Vowel
BackVowel <- (backness -> Back)

UnroundedVowel :: Vowel

UnroundedVowel <- (rounding -> Unrounded)

RoundedVowel :: Vowel
RoundedVowel <- (rounding -> Rounded)
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decline0bj String -> String

declineObj n = case dup (lastVowel n) of

(FrontVowel, UnroundedVowel) ->
(FrontVowel, RoundedVowel) ->
(BackVowel, UnroundedVowel) ->
(BackVowel, RoundedVowel) ->

append
append
append
append

< < <<
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decline0bj

declineObj
(dup ->
(dup —>
(dup —>
(dup ->

:: String -> String
n = case lastVowel n
(FrontV, UnroundedV))
(FrontV, RoundedV))
(BackV, UnroundedV))
(BackV, RoundedV))

append
append
append
append

<l d g

ii5)



pattern (:&:) :: a -> a -> a
pattern (:&:) a b <- (dup -> (a,b))

Thank you Arnold deVos!
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decline0bj
declineObj n

FrontVowel :
FrontVowel :

BackVowel
BackVowel

String -> String
case lastVowel n
: UnroundedVowel
: RoundedVowel

&
&
:&: UnroundedVowel
&

: RoundedVowel

append
append
append
append

< <K <<
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{-# LANGUAGE LambdaCase
{-# LANGUAGE PatternSynonyms
{-# LANGUAGE ViewPatterns

module AndPatterns where

pattern DivBy3 :: Integral
pattern /3 <- ((“mod® 3)

pattern DivBy5 :: Integral i =>
pattern DivBy5 <- ((‘mod‘ 5) -> 0)

pattern DivBy : Integral i => i
pattern y7 <- ((“mod* 7) -> 0)

pattern (:&:) :: a -> a -> a
pattern (:&:) i j <- (\x -> (x,x)

fizzbuzzBop Int -> String
fizzbuzzBop = \case
D :&: DivBy5 :&: DivBy7 “fizzbuzzbop"
D1 "fizzbuzz"

"fizzbop"
"buzzbop"
=fizot
"buzz"
“bop"
show i
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Please Sir, | want some ors




declineObj :: String -> String

declineObj n = case lastVowel n of

Ve -> append n "y" "i"
Vi -> append n "y" "i"
V6 -> append n "y" "i"
Vi -> append n "y" "i"
Va -> append n "y" "1"
Vi -> append n "y" "1"
Vo -> append n "y" "u"
Vu -> append n "y" "u"



declineObj :: String -> String

declineObj n = case lastVowel n of

v | v==Ve || v ==Vi-> append n
v | v==V3 || v==Vi->append n
v | v==Va || v ==V1 -> append n
v | v==Vo || v ==Vu -> append n



decline0bj

declineObj n

Ve
Vo

Va |

Vo

Vi ->
Vi ->
Vi ->
Vu ->

String -> String

= case lastVowel n of

append n
append n
append n
append n

llyll

Ilyll
Ilyll
llyll

Hill
Hﬁ"

Illll

Ilull
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declineObj :: String -> String
declineObj n = case lastVowel n of

o]l Ve | Vi |] -> append n "y" "i"

[ol Vo | Vi |] —> append n yu nijpn
[0 | Va | Vi I ] -> append n llyll nqm
I:O | Vo | Vu I :l -> append n "Y" oyt



The case for And and Or patterns




Demo
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