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Control languages
CFG derivation tree T

if T+ A— By By B,
‘{/m control string = sequence of productions
control set é k\ non-regular tree language

S -

DT(G,C)={T | T is a complete derivation tree of G
and Spines(7T) C C}

[(G,C)={yield(T) | T € DT(G,C)}
C, =CFL Cuup =T7L{GENEERSTantEB G and € € C, }



Grammars with context-free derivations

@ tree-adjoining grammars

@ multiple context-free grammars

derived tree derived string tuple
The /" MCFG B |

il <

S derivation tree
derivation tree

complex yields
set of derivation trees = local set
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Proof of inclusion

C, GSTR(AxFE I MCFEL

string-generating power of second-order ACGs of width 2~

ACGs generate
v/ strings
v frees

v logical formulas

CeSTR(A,) = DT(G,C) € TR(Ay) = L(G,C) € STR(A>m)

tree-generating power
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Trees and strings as linear A-terms
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A-abstraction
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ACG (de Groote 2001)
G = (I e

2 i=1AC5h) abstract vocabulary
>' = (A, C',T') object vocabulary

Z: A — types over A’ lexicon
C — linear A-terms over ¥’ where ks Z(c) : Z(1(c))

s € A distinguished type

A(4G )= { Pl abstract language
OYG)={ZL(P)| Pe A(¥Y)} object language
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Example: TAG as tree-generating ACG
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From trees to strings
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Second-order ACG hierarchy

@ G is n-th order & max order(7(c)) < n
C

@ G is of width m & majdc%(pﬂ <m
pe

A,.: the class of second-order ACGs of width m

@ STR(A,) (m > 2) is a substitution-closed full AFL
(Kanazawa 2006)

@ TR(A,,) is closed under union, tree concatenation,
linear non-deleting free homomorphism, intfersection

with regular tree languages, and Kleene star
(Kanazawa 2006)
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tree concatenation

A AA B

g m
o Lo Lo 1o
Kleene star LG bl () g e

linear non-deleting tree homomorphism

A Fxxxs HA

X2 Xga wXq
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linear non-deleting free homomorphism
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From 2nd-order ACGs to MCFGs

C:p—>s My.y(Az.z)
D: p—p Ayxz.a(y(Az.b(x(cz)))(dz))
E:'p AXZ.XZ tuple of strings

5 e (aabb, ccdd)
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Relating width with tuple length

Z1:0—0, Z22:0—0 F (0 —>0) —>0—o0
N s NG 3 T

C - L g

2 X length of tuple = width

STR(AQm) Q m-MCFL

o U STR(A,) € MCFL was shown by Salvati at FG 2006

® m-MCFL C STR(A12) was shown by de Groote and
Pogodalla (2004)
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For k>2: RESP,«-1 € Cx by Palis and Shende’s
Pumping Lemma

RESP,«1 € STR(A) — Cy

Ci"C SLR(ARER T -MCFL









Questions

?
STREAL) G 2" MCFL (kK> 2)

?
L JCk S MCFL (= JSTR(AM))
K m



Questions

?
STREAL) G 2" MCFL (kK> 2)

?
L JCk S MCFL (= JSTR(AM))
K m

Note: RESP, € U C.
K






