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Canonical multigenerative
grammar systems

Definition:
e (n+t1)-tuple = (G,,G,,....G_, Q)
where
«eG=(N,T,P,S)isCFGforeachi=1,2,..,n

e Q — control component — two variants
~ finite setin the form (A, A, ..., A ), where A 1 N,

~ finite set in the form (p,, p,, ..., p.), where p. O P,

foreachi=1, 2, ..., n.

Multiform
- Letl =(G,,G,,...,G_, Q) be a n-CGN. Then sentential

multiform is n-tuple X = (x,, X,, ..., X ) where x. 1 (N O T)" for
alli=1,2, ..., n.
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Canonical multigenerative
grammar systems

» Definition of direct derivation step:
e Letl =(G,, G, ...G , Q) be a n-CGN.
eLletx, =(UAV,UAyVv, .., UAVv)and

1" 171 720 272 n n n

X, = (UX,V,, ux,Vv, ..., uxyv)betwo multiforms,

where A ON,u 0T, v, x O(N O T) for each
i=1,2,..,n.
e LetA - x P foreachi=1,2, .., n.

«Let(A, A, ..., A)0TQ.
« Then ¥, directly derive x,, we write x, [ X..
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Generated n-language

Letl =(G,, G, ..., G, Q) be an-CGN. Then

the generated n-language n-L(I") is defined:
n-L(I') ={w,, w,, ..., w):

(S, S, ...S)0 (w,w,, ..., w),

w T foralli=1,2,...,n}

« 3 different modes

union

conc

o L

first
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I Example of nonterminal synchronized canonical
I multigenerative grammar system (2-CGN)

« G, =({S,,A},{a, b,c} {1:S,-aS, 2:5,-aA,,

3:A -bA.c, 4:A -bc}, S,)
¢ G,=({S,, A} {d},{1:S5,-SA, 2.S,-A, 3A,-d}, S,))
« Q=1{(S;;S,), (A,A)}

I - Let's have 3-tuple I' = (G, G,, Q) where:

* \WWe can generate e.g. these sequences:
. (S,, S,)0(aA,, A,)0 (abe, d)
« (S,, S,)d (aS,, S,A,)0 (aaA, ,AA )L (aabA.c, dA,)
[1 (aabbcc, dd)
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lllustration of previous example

Rules of G1:
1: S —>CZS

1 1
2: S1—>azA1
3: A1—>bAlc
4: Al—>bC

RulesofGZ:
1: S -S4
2 2 2
2:85 A4
2 2
3:A2—>d

0:
1: (S, 5)
2:(4,,4)

4

aabbcc

S
[ (S,S)0Q

2] (S,S)00
31 4,4,)00

31 (4,4,)00
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Generated languages in
different modes

» Generated n-language:
2-L(I") ={(a"b"c", d"). n = 1}

» Generated languages in different modes:
L (I')={a"bc".n=1}0{d". n=1}
L_(I')={a"b"c"d"-n =1}

L. (I')={a"b"c". n=1}
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I Example of rule synchronized canonical
I multigenerative grammar system (2-CGR)

« G, =({S,,A},{a, b,c} {1:S,-aS, 2:5,-aA,,

3:A, -bA.c, 4:A -bc}, S,)
¢ G,=({S,, A}, {d},{1:5,-SA, 2.S,-A, 3A,-d}, S))
* Q={(1,1),(22),(33), (4 3);

I - Let's have 3-tuple I' = (G, G,, Q) where:

* \We can generate e.g. these sequences
. (S,, S,)0 (aA,, S,)d (abc, d)
« (S, S))U(aS,, S,A)0(aaA,, AJA )0 (aabA.c,
dA,)U (aabbcc, dd)
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lllustration of previous example

Rules of G1:
1: S —>CZS

1 1
2: S1—>azA1
3: A1—>bAlc
4: Al—>bC

RulesofGZ:
1: S -S4
2 2 2
2:85 A4
2 2
3:A2—>d

0:
(1,1) (2,2)
(3,3) (4,3)

4

aabbcc

52
1] (1, )OO0
S A

—2 2

2] @

A A

-2 2

[3] @

dA
2

[3] @

dd

(2,2)UQ

3,3)UQ

4,3)UQ
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I Relation between n-CGN and
I n-CGR and generative power

system and back

» conversion of any n-CGN system to n-CGR
I » equation of generated n-languages

» Generative power:
e n-L(n-CGN) = n-L(n-CGR)
« L (n-CGN) = L (n-CGR), where X, Y U {union, conc,

first}
. for each L(RE) over T exists 2-CGR = (G., G,,Q) such

that: L = L(RE)

union

L = L(RE)

conc

L =L(RE)

first
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General multigenerative
gramatical systems

Definition:
e (n+1)-tuplel =(G,, G, ..., G, Q)
where
e G=(N,T,P,S)isCFGforeachi=1,2,..,n

e Q - control component — two variants
~ finite set in the form (A, A,, ..., A ), where A 1 N,
- finite set in the form (p,, p,, ..., p.), where p. 0 P,
foreachi=1, 2, ..., n.

* generated n-language:
n-L(I') ={(w,w,, ..., w):
(S,.S,, ... S)0 (w,w,, ..., w),

foralli=1,2, ....,n
- 3 different modes
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I Example of nonterminal synchronized general
multigenerative grammar system (2-GGN)

Rules of G1:
1: S —>CZS

1 1
2: S1—>azA1
3: A1—>bAlc
4: Al—>bC

RulesofGZ:
1: S -S4
2 2 2
2:85 A4
2 2
3:A2—>d

0:
1: (S, 5)
2:(4,,4)

S

— 1

[1]@

ad
1

[2] @

azazA._1

[3] @

aabﬁgc

[4] @

aabbcc

52
[1]@
S A

(5,5,) U0

(5,5,) U0



Relations between n-GGN a
n-GGR

» conversion of any n-GGN system to n-GGR
system and back

» equation of generated n-languages

» we can convert n-GGR in any mode to

equivalent matrix grammar and back
* reduced number of components to 2

* Generative power
» L(n-GGN) =L (n-GGR), where X, Y U {union, conc,
first}
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Hybrid multigenerative systems

» same defininition as n-CGN resp. n-CGR or
n-GGN resp. n-GGR

» explicit specification of use of leftmost
derivation or general derivation

* used In practise
e generalized translation among more languages

15/22



I Hybrid multigenerative grammar systems
I Multitranslation

* using output multistrings which are generated from
I multigenerative grammar systems we can define
n-ary relation, so some general translation between
more languages

Multitranslation

* one grammar is input, other n-1 grammars are
output

 using the input grammar we make syntactic
analysis of an input string which in this grammar
system controls generating of n-1 output strings
using output grammars
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Scheme of multitranslation

* Grammar system consisting of n grammars

control
Input Output Output Output
rarﬁmar Grammar Grammar oo Grammar
- 1 2 n-1

Input string

Output string

Output string

************************* - L [ |

Output string
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Use of multitranslation model

— translator can be used as a deterministic acceptor
of some more difficult languages

- a sentence from one natural language can be
translated to more other natural languages

- assembly code to be translated to more binary
codes for different processors
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Multitranslation

» we define few restriction of grammar systems
to make the multitranslate determinictic

Multitranslation can be:

 serial
* parallel
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Serial translation

Procedure

» syntactic analysis of an input string is done

* |eft or right parse is given to output grammars
and on base of this information are
generated output strings

* all steps listed above are done one by one
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I Parallel translation

controls the generating of output strings by
output grammars

» at the moment when the syntactic analysis of
input string is finished, the output grammars
already have generated the output strings

I  syntactic analysis of an input string also

 all is done in parallel
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