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Motivation

Motivation and Inspiration

Motivation

inspiration and special characteristics

Inspiration :

@ A. Meduna’s article about deep top-down parser
@ general bottom-up context-free parser
@ generalization of classical PDA
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Definitions Reducing Deep Pushdown Automata
Example

Definition

Reducing Deep Pushdown Automata

RDPDA is a 6-tuple M = (Q, %, R,s,F)
@ Q is afinite set of states
@ X is an input alphabet
@ [ is a pushdown alphabet
@ s € Q is a start state
@ R is finite set of rules of the form:
gv - mpAeR, wherep,geQ m>1Acl X, verl*
@ F C Q is a set of final states

Configuration of RDPDA
@ isapair Qx (I~ {#}){#}
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Definitions Reducing Deep Pushdown Automata
Example

Definition

Move and Accepted Language

Move of RDPDA from (q,uvz) to (p, uAz)
@ q,peQ,u,v,zel Acel - %
@ by using qv - mpA
@ occur(u,l = X)=m-1
is (q,uvz) E(p,uAz) [qvFmpA] inM

Language accepted by M, L(M) :
® L(M) ={w e X" | (s,w#)F" (f,#)}
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Definitions Reducing Deep Pushdown Automata
Example

Definition

Reducing Deep Pushdown Automata

Depth of RDPDA
@ every rule qv - mpA satisfiesm < n
@ n is minimal positive integer
= denoted by M

Family of languages Ly (RDPDA) (of depth k)
@ all languages accepted by jRDPDA, 1 <i <k
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Definitions Reducing Deep Pushdown Automata
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Simple example of RDPDA

accepting of language a"b"c"

2M = ({Svta q, pvf}’ {av b, C}v {Av B, #}a R;s, {f})

1. sab 1tA 4. qBc + 2pB
2. tc+2pB 5. pAB# - 1f#
3. paAb + 1A

Example (acceptance of string aabbcc)

(s,aabbcc#) F (t,aAbee#) [1] F (p,aAbBe#)[2] F
(a, ABc#) [3] F (p,AB#)[4] = (f, #) [3]
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Generative power
Our Results P

Generative power and infinite hierarchy

of Reducing Deep Pushdown Automata

infinite hierarchy for RDPDASs
Ln(RDPDA) C £, 11(RDPDA), foralln > 1

Q Ln(ST) C Ln1(ST), foralln > 1 (T. Kasai, 1970)
@ Ln(ST) = £,(RDPDA)

Ln(ST) = L,(RDPDA), foreveryn>1

Proof: 1) £,(ST) C £,(RDPDA)  2) L£n(RDPDA) C L,(ST)
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Generative power
Our Results P

Interesting determinism notice

Reducing Deep Pushdown Automata

We give more space for nondeterminism
@ analogy with top-down vs. bottom-up parsers

But the generative power remains the same as by Deep PDA.
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