// Generates a FestVox diphone list for Lojban (ljbdiph.list).


// Based on ch. 3 of "The Complete Lojban Language," 


//   John W. Cowan, The Logical Language Group, 1997.





// This is pseudocode, based on the Scheme (a Lisp) code,


//   in file ljb_schema.scm.





// The Lojban phonemes are defined in toi_ljb_phones.scm.








/////////////////////////////////////////////////////////////////


// First, some lists used by the diphone-generating functions:





// Vowels listed in TCLL ch3., sect 4.


vowels = {y e a o i u ai ei oi au ie ia io ii iu ue ua uo ui uu iy uy};


// Consonants listed in TCLL, ch3, sect 6.


consonants = {p t k f b d g v s z c j x m n l r};


intervowel = {h}; // Lojban {.y'y} or apostrophe


silence = '#;     // often referred to as "pau" in FestVox data.





// classifications for consonant clustering, etc.:





liquids-nasals = {l r m n};


voiced-consonants =   {b d g v z j};


unvoiced-consonants = {p t k f s c x};


sibilants = {s z j c};  // of course j and c are sibilants!





initial-clusters =  // TCLL ch. 3, sect. 7.


   {(b l) (b r) 


    (c f) (c k) (c l) (c m) (c n) (c p) (c r) (c t) 


    (d j) (d r) (d z) 


    (f l) (f r) 


    (g l) (g r) 


    (j b) (j d) (j g) (j m) (j v) 


    (k l) (k r)


    (m l) (m r) 


    (p l) (p r) 


    (s f) (s k) (s l) (s m) (s n) (s p) (s r) (s t) 


    (t c) (t r) (t s)


    (v l) (v r) 


    (x l) (x r)


    (z b) (z d) (z g) (z m) (z v) };





forbidden-consonant-pairs = // TCLL ch3, sect. 6., p. 36, item 4.


  { (c x) (k x) (x c) (x k) (m z) };











// Carriers provide somewhat natural context for recorded diphones.


// Each carrier has a prefix and suffix.


// These carriers originate from FestVox.


cvc-carrier = '((# t a )   (a #));


vc-carrier = '((# t a t)   (a #));


cv-carrier = '((# t a )   (t a #));


cc-carrier = '((# t a )   (a t a #));


vv-carrier = '((# t a t)   (t a #));


silv-carrier = '(()   (t a #));


silc-carrier = '(()   (a t a #));


vsil-carrier = '((# t a t )   ());


csil-carrier = '((# t a t a)   ());





//////////////////////////////////////////////////////////////





FUNCTION diphone-gen-list ()


// Returns a list of nonsense words as phone strings.


  RETURN


   list-cvcs() +          // consonant-vowel & vowel-consonant


   list-vvs()  +          // vowel-vowel


   list-ccs()  +          // consonant-consonant


   list-ccclust-init() +  // consonant clusters


   list-silv() +          // silence-vowel


   list-silc() +          // silence-consonant


   list-csil() +          // consonant-silence


   list-vsil() +          // vowel-silence


   [("#-#") (# t a t a # #)];   // silence-silence diphone.


END FUNCTION;





FUNCTION list-cvcs ()


  list = [];


  FOR EACH v IN vowels DO


    FOR EACH c IN consonants+intervowel DO


      current_diphone = [ [c + "-" + v], [v + "-" c] ];


      current_utterance = 


        prefix_of(cvc-carrier) + [c v c] + suffix_of(cvc-carrier);


      current_diphspec = [current_diphone, current_utterence];


     list += current_diphspec;


  RETURN list;


END FUNCTION;





FUNCTION list-vvs ()


  list = [];


  FOR EACH v1 IN vowels DO


    FOR EACH v2 IN vowels DO


      current_diphone = [ [v1 + "-" + v2] ];


      current_utterance = 


        prefix_of(vv-carrier) + [v1 "-" v2] + suffix_of(vv-carrier);


      current_diphspec = [current_diphone, current_utterence];


     list += current_diphspec;


  RETURN list;


END FUNCTION;





FUNCTION check_consonant_pair (c1, c2) : BOOLEAN


// Check that c1c2 is a legal consonant pair.


  IF c1 = c2 THEN 


    RETURN FALSE;  // TCLL ch3, s6, p. 36, item 1.


  IF (c1 IN voiced_consonants AND c2 IN unvoiced_consonants) OR


     (c2 IN voiced_consonants AND c1 IN unvoiced_consonants) THEN


    RETURN FALSE;  // TCLL ch3, s6, p. 36, item 2.


  IF c1 IN sibilants AND c2 IN sibilants THEN


    RETURN FALSE;  // TCLL ch3, s6, p. 36, item 3.


  IF c1+c2 IN forbidden_consonant_pairs THEN


    RETURN FALSE;  // TCLL ch3, s6, p. 36, item 4.


  RETURN TRUE;


END FUNCTION;





FUNCTION list-ccs ()


  list = [];


  FOR EACH c1 IN consonants DO


    FOR EACH c2 IN consonants DO


      IF check_consonant_pair(c1,c2) THEN


        BEGIN


        current_diphone = [ [c1 + "-" + c2] ];


        current_utterance = 


          prefix_of(cc-carrier) + [c1 "-" c2] + suffix_of(cc-carrier);


        current_diphspec = [current_diphone, current_utterence];


       list += current_diphspec;


       END IF;


  RETURN list;


END FUNCTION;





FUNCTION list-silv ()


  list = [];


  FOR EACH v IN vowels DO


    current_diphone = [ [silence "-" + v] ];


    current_utterance = 


      prefix_of(silv-carrier) + [silence v] + suffix_of(silv-carrier);


    current_diphspec = [current_diphone, current_utterence];


   list += current_diphspec;


  RETURN list;


END FUNCTION;





FUNCTION list-silc ()


  list = [];


  FOR EACH c IN consonants DO


    current_diphone = [ [silence "-" + c] ];


    current_utterance = 


      prefix_of(silc-carrier) + [silence c] + suffix_of(silc-carrier);


    current_diphspec = [current_diphone, current_utterence];


   list += current_diphspec;


  RETURN list;


END FUNCTION;





FUNCTION list-csil ()


  list = [];


  FOR EACH c IN consonants DO


    current_diphone = [ [c + "-" silence] ];


    current_utterance = 


      prefix_of(csil-carrier) + [c silence] + suffix_of(csil-carrier);


    current_diphspec = [current_diphone, current_utterence];


   list += current_diphspec;


  RETURN list;


END FUNCTION;





FUNCTION list-vsil ()


  list = [];


  FOR EACH v IN vowels DO


    current_diphone = [ [v + "-" silence] ];


    current_utterance = 


      prefix_of(vsil-carrier) + [v silence] + suffix_of(vsil-carrier);


    current_diphspec = [current_diphone, current_utterence];


   list += current_diphspec;


  RETURN list;


END FUNCTION;





FUNCTION list-cclust-init () // clusters legal to begin word.


  list = [];


  FOR EACH c1c2 IN initial-clusters DO


    current_diphone = [ [c1c2(1) + "-" c1c2(2)] ];


    current_utterance = 


      prefix_of(cc1-carrier) + c1c2 + suffix_of(cc2-carrier);


    current_diphspec = [current_diphone, current_utterence];


   list += current_diphspec;


  RETURN list;


END FUNCTION;


