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A GENERALIZATION OF CONFIGURATIONS 
IN THE SENSE OF GLADKIJ 

by JOSEF ZEDNlK 
(Received June 26th, 1973) 

In [1] Gladkij defined configurations of order n for every language and every 
natural number n. In this paper, the author defines the notion of a configuration of a 
language whose order is an arbitrary ordinal number and studies some properties of 
these configurations. Furthermore, the author defines the class of bounded [2] and 
the class of finitely characterizable languages and studies some connections between 
these classes. 

We now introduce basic notions. If V is a set, we denote by V* the free monoid 
on V, i.e. the set of all finite sequences of elements of the set V including the empty 
sequence A, this set being provided with a binary operation of concatenation. The 
elements of V* are called strings. We identify one-member sequences with elements 
of V; it follows V £ y*. If x = xtx2 ... xn e V*, where n is a natural number and 
xt e V for i = 1, 2, ...,«, we put | x | = /?; further we put | A | = 0. For x, y e V* 
we put x <y if there exist such strings u, v e V* that y = uxv. For P c V* x V*; 
x, y e V* we write y -> x(P) instead of (y, x)eP and put y => x(P) if there exist such 
strings u, v, s, t e V* that y = usv, x = utv, and s -* t(P). Finally we put, for x, y e V*, 
y => x(P) if there exists an integer n = 0 and some strings t09 tt, ..., t„ e V* such 
that y = t0, tn = x, and ti_1 => t,(P) for i = 1, 2, ..., n. The sequence (/f)"=0 is 
called a j-derivation of x of length n in P. 

An ordered pair (V, L) where Vis a set and L s V* is called a language. 
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1. Generalization of configurations in the sense of Gladkij 

1.1. Definition. Let (V, L) be a language, M c L a set, and x, y e V*. We put 
y > x(M) if uyxeL — M implies uxv e L for each u, v e V*. For M = (j> write 
y > x instead of y > x(</>). 

1.2. Lemma. Let (V, L) be a language, M <= N cz L sets. Then the relation > (M) 
is a subrelation of (the relation) > (N). 

Proof. Let x, y e V* be strings, M ^ i V c L sets, and y > x(M). Then for each 
u, v e V* the condition uvv e L — N implies uyv e L — M and it follows uxv e L. 
Thus y > x(N). 

1.3. Definition. Let (V, L) be a language, a an ordinal number. We put Ea = 
= </>[Ka = </>] for a = 0; let a > 0 be an ordinal number and suppose that F( 

[F,] has been defined for each / < a. We put C, = {x e V*; 3 y e V*: (y, x) eF (} 
[C( = {xe V*; 3 y e V*: (y, x) e E(}] for each ordinal number i < a. We put 
Qa(x) = {qeL ; 3 u, v, z, z h r 2 , o, k V*: q = uxv, z e j J C , , zX =£ /l # Z2> 

< < a 

and z = ZjZ2, ((u = azt and z2b = xv) or (ux = azt and z2b = v))} [Qa(x) = 
= {qeL ; 3 u, v, z, z1? z2, a, b e V*; a = uxv, z e \J C\, z{ ^ A / z2, z = z ^ , 

t < a 

and ((u = azt arid z2b = xv) or (ux = azi and z2b = v))}]. We put Ea = {(y\ x) e 
e V* XV*; | y[< | x |, y > x, and x > y(Qa(x))} [Fa = {(y, x) e V* x V*; 
1 = I y I < I * I' y > x> a n d * > y(2aW)}]- Finally, we put Ca = {xe V*; 
3y e V*: (y, x) e Ea} fCa = {x e V*; 3 ye V*: (v, x) e La}]. For x, y e V* we say 
that x is a [strong] configuration of order a of the language (V, L), y its resultant 
if (y, x) eEa[(y, x) e Ea]. The elements of the set Ca[Ca] are called [strong] con
figurations of order a of the language (V, L). 

1.4. Lemma. Ea ,c Ep[Ea ^ E^] holds for an arbitrary language (V, L) and for 
arbitrary ordinal numbers a ^ /?. 

Proof. For a = 0 and for an ordinal number /? we have K0 = 0 c E^. Let 
0 < a ^ /?. Then U ^ =" U £. and thus U Ct S U C r It follows Qa(x) c Q^x) 

f" < a...- * < 0 / < a . < 0 - • > 

for an arbitrary string x e V*. If (y, x) e Ka then | y \ < \ x |, y > x, and x > y(Qa(*)). 
It follows x > y(Q/x)), by 1.2. Thus (y, x) eEp holds. 

1.5. Corollary. Ca g C/,[Ca ^ C/j] holds for an arbitrary language (V, L) and 
for arbitrary ordinal numbers a ^ /?. 

1.6. Lemma. Let (V, L) be a language and a an arbitrary ordinal number. Then 

Ka<=Ka. 

Proof. For an arbitrary ordinal number a, we denote by V(a) the following condi
tion: Ea g Ea. Then V (0) is satisfied. Let y > 0 be an arbitrary ordinal number and 
suppose that V(S) is satisfied for each S < y. If (y, x) e Ey then I = | y \ < \ x |, 
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y > x, and x > y(Qy(x)). By V(S), C5 s Cb for (5 < 7. It follows Qy(x) g Qy(x) 
for each xe V*. Hence x > y(Qy(x)), by 1.2 and V(y) is satisfied. By induction 
follows that V(a) is satisfied for each ordinal number a. 

1.7. Corollary. Let (V, L) be a language and a an arbitrary ordinal number. 
T h e n C a g Ca. 

It is also true, by 1.4. and 1.5: 

1.8. Corollary. Let (V, L) be a language and a an arbitrary ordinal number. 

Then U£, S Fa[ U £< £ £ ] , U C, _ C.[ U C _ CJ. 
( < a ( < a I < a I < a 

7.9. Lemma. Let (V, L) be a language, a, /? arbitrary ordinal numbers with the 
properties a ^ 1, /J k 1, a -£ )3. Then (£„ - U ^ , ) n (E. - (J^,) = <t> [(Ex -

-\jE,)n (E, -\JE,) = </>]. 
i < a i < p 

Proof. E.g., suppose that a < /?. If there exists (y, x) e (Ea - \J Et) n (Ep - \J E,) 
i < a i < 0 

then (y, x) eE,~ [JE, and (y, x)sEfi - \JEt = Efi - (\JE^ \J E,). It fbllows 
t < a i < 0 i < a a<,i < P 

(y, x) G Fa and (y, x) $ Ea which is a contradiction. 

1.10. Corollary. Let (V, L) be a language, a, ft arbitrary ordinal numbers, with 
the properties a = 1, p = 1, and a # j?. Then (Ca - U C.) n (C, - U C,) = </> 

t(C. - U C J n (C, - U Q = «• 
/ < a » < /{ 

1.11. Lemma. If (V, L) is a language then there exists an ordinal number a > 0 

[5 > 0] such that Fa - U ^ t - 4> [ 4 - U A = 0 ] . 
i < a t < a 

Proof. If V = 0 then V* = {A} and L = 0 or L = {A}. Clearly Ex = <t> = 
= F! — F0 • Thus a = 1 for each language ((f), L). Suppose V # 0 and Fa — U ^ . ^ 

i < a 

T»- (/> for each ordinal number a, 1 ^ a < v where v is an ordinal number with the 
property card v > card (V* x V*). It follows Fv = \J (E, — \J FA) and the 

l ^ l ^ V l <; A ^ V 

sets F, — U Ex a r e Pairwise disjoint, by 1.9. It follows card (V* x V*) < 
1 g A < v 

< £ card (F. — U £/) = carc* ^v = c a j d ^* x ^* which is a contradiction. 
l ^ i ^ v 1 <. A < v 

1.12. Corollary. If (V, L) is a language then there exists an ordinal number 
«[£] such that Ca - U Cx = 0 [Ca - U Q = 0 ] . 

t < a t < a 

1.15. Lemma. Let (V, L) be a language, a ^ l[a = 1] an ordinal number with 

the property Fa - UK, = </> [Fa - U £ = </>]• Then F^ - U-^t = 0 [ ^ -
i < a t < a t < a 

— U Et = </>] for each ordinal number p = a [/? = a] . 
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Proof . For each /? = cc, denote by V(P) the following condition: Ep - \jEt= (p. 
i < a 

Then V(a) is satisfied. Let y be an ordinal number with the property y > cc. We 
suppose that V(S) is true for each ordinal number S(cc = S < y). It follows E5 = 
= \jElforQachS(a^3<y).Thus \JEt= \jEtu \jEd=\jEtv \J (\JE) = 

i< a. i < y i < a a<. d < y i < a a<
id<yc<a 

= \jEt. If (y\ x)eEy then | y | < | x |, y > x, and x > y(Qy(x)). The equality 
i < a 

\J Et = U E, implies 1J C( = IJ C, and therefore Q7(x) = Qa(x) for each x e V*. 
i < a i < a l < y i < a 

Thus, x > y(Qa(x)) and (y, x) e Ea. We have proved Ey = Ea. Since cc < y we have 
Ea s E}, by 1.4. Therefore Ey = Ea. We have now Ey - \J Et = Ea - \J EL = (p 

i < a i < a 

which is V(y). 

1.14. Lemma. For each language (V, L) there is smallest ordinal number O = 1 
\Q = 1] with the property EQ= \JEl \EQ = \J EJ. 

I < Q I < Q 

Proof. Let m = card V* x V*, H > m be cardinal number, and v an ordinal 
number with the property card v = n. We put M = {cc an ordinal number; 1 = cc = v 
and Ea — U Et = #}• % 1.11, the set M is a nonempty set of ordinal numbers and, 

i < a 

therefore, the set M has the smallest element O. Then EQ — \J Et = </>, thus F^ = 
l < Q 

= U EA an<^ ^ is t u e smallest ordinal number with this property. 
I < Q 

1.15. Lemma. Let (V, L) be a language, O[O] the number defined in 1.14. Then 

ca= U c , [ Q = U c,]. 
J < Q I < Q 

1.16. Definition. Let (V, L) be a language, O _ 1 [^ ^ 1] the smallest ordinal 
number with the property EQ = \J El\EQ = \J E,]. We put F = EQ\E = E^], 

l < Q I < Q 

c = Ce\C = C J , B = L - V*CV* [B = L - V*CV*]. 
It follows by 1.6, 1.8, and 1.16: 

1.17. Theorem. Let (V, L) be a language. Then E=E,C=C. 
It follows by 1.17and 1.16: 

1.18. Theorem. B = B holds for each language. 

1.19. Example. Let V = {a}, L = {a"; n an integer, n = 2}. We find the sets 
E, E, C, C, B, B. 

The language (V, L) has the following property: xeL iff xe V* and 2 = | x |. 
Let 0 = s = r be arbitrary integers. Then as > ar. It follows that for all u, v e V* 
the condition uasv eL implies 2 = \ uasv | = | u | + s - f - | v | ^ | u | + r - f | v | = 
= | uarv |, thus uarv e L. Especially, A > ar for each integer r _ 0 and a > aT for 
each integer r = 1. 
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Let r, s be arbitrary integers with r = 0, s = 2. Then ar > as. It follows that for 
each u, v e V* the condition 2 < s = | u | - f | v | - f s = | uaSv | is satisfied, which 
implies uasv e L. 

If r = 1 is an arbitrary integer then ar > A does not hold. E.g., for u = a, v = A 
we have | uarv | = r -f 1, thus uarv e L, and | u A v | = 1, thus u Av $ L. 

Similarly if r = 2 is an integer then ar > a does not hold. E.g., for u = v = A 
we have | uarv | = r = 2, thus uarv e L, and | uav | = 1, thus uav <£ L. 

We have proved as > ar and ar > as for arbitrary integers r, s ^ 2. It follows 
Ei = {(ar, as); r, s integers 2 = r < s}, Cx = {aS; s = 3 integer}. 

Further, we prove A, a, a2 £ C2. If A e C2 then there exists ye V* such that 
| v | < | A | = 0 which is impossible. Therefore A £ C2. If a e C2 then there exists 
y e V* such that | y | < | a | = 1 and it follows y = A. Further, we have a > A 
(Qx(a)), where Qt(a) = {a3, a4, a3, . . . } . Thus for each u, v e V*, the condition uav G 
e L — Qi(a) = {a2} implies u A v e L, but, e.g. for u = a, v = A, the last implication 
does not hold. Thus (A, a) <£ E2 and a $ C2. If a2 e C2 then there exists y e V* such 
that | y | < | a2 | = 2 which implies y = A or y = a. We have Qx(a

2) = {a3, a4, 
a5, . . . } , L - Q!(a2) = {a2}. If (A, a2)eL2 or (a, a2)eK2, then a2 > A (Qx (a2)) 
or a2 > a(Qi(a2))- Thus for each u, ve V* the condition ua2veL — Q^a2) = (a2} 
implies u AveL or uav e L, but, e.g. for u = v = A, the last implication does not 
holds. Thus (A, a2), (a, a2)$E2 and a2 <£C2. Therefore E2 = Et, C2 = Cl9 

E _ E2 = {(ar, as); r, s integers, 2 = r < s}, C = C2 = {aS; s integer, s = 3}, 
B = {a2}. The condition (y, x) e E implies | y | = 2 and it follows E = d>. Thus 
C = (/> and B = L. 

2. Bounded languages 

Let (V, L) be a language in the following text. 

2.1. Definition. Let R be a subrelation of the relation > in (V, L) with the prop
erty (y, x) e R implies \y\ = \x\. Then R is called a sufficient set for (V, L). 

2.2. Definition. Let R be a sufficient set for (V, L) and (y, x) e R implies | y | = 1. 
Then R is called a strongly sufficient for (V, L). 

Clearly the following two lemmas hold: 

2.3. Lemma. Let R be a strongly sufficient set for (V, L). Then R is a sufficient 
for(V ,L ) . 

2.4. Lemma. Let R be a [strongly] sufficient set for (V, L), S g R a set. Then S 
is a [strongly] sufficient set for (V, L). 

2.5. Definition. Let K be a sufficient set for (V, L). For each s e L we put s e BR 

iff for each t e L the condition t 5> s(R) implies \t\ = | s |. 
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2.6. Lemma. Let I? be a sufficient set for (V, L). Then, for each z e L, there exists 
se BR such that s 5> z(R). 

Proof. There exists seL such that s S> z(R); e.g., s = z. We choose a string 
s such that s 5> z(R) and | s | is minimal. Then s e BR. 

2.7. Definition. Let R be a sufficient set for (V, L). 
(1) If s, t G V*, s => t(R), then we put | (s, t) \R = min {| q |; (p, q) e K, s => t 

({(P, 4)}). 
(2) If s, t e V* and (tt)U0 is an s-derivation of t in K, then we put ||(r i)?=0 ||R = 0 

for p = 0 and ||(f,)?«-0 ||R = m a x {| (U-i> U) \R', i = 1> 2> •••/>}> otherwise. The 
integer | |C't,)i,= o ||R *s called the norm of the s-derivation (ti)p

=0 of t in R. 
(3) If s, teV, sUt(R), then we put | |(s ,0| |R = min ( H ^ - o ' l U ; ('.)?=o ™ an 

s-derivation of t in R}. The integer ||(s, t)| |K is called the norm of the ordered pair 
(s,t). 

(4) If t G L , then we put \\t ||£ = min {||(s, t)\\R; se BR, s ^> t(R)}. The integer 
|| t ||R is called the norm of the element t GL in K. 

2.8. Definition. Let R be a sufficient set for (V, L). We put ZR = {(y, x)e R; 
IzeL: | x | = || z ||£}. 

2.9. Definition. Let K be a sufficient set for (V, L). Then (V, L) is called (1) 
R-bounded if the sets V, BR, ZR are finite (2) R-hyperbounded if the sests V, BK, 
K are finite. 

The following lemma is a corollary of theorem 3.11 of [2]: 

2.10. Lemma. Let R g S be [strongly] sufficient sests for (V, L). Each [strongly] 
K-bounded language (V, L) is [strongly] S-bounded. 

2.11. Theorem. (1) The set F[F] is [strongly] sufficient for each (V, L). (2) Each 
E-bounded language (V, L) is K-bounded. (3) B£ = B, BE = B. (4) There exists an 
F-bounded language (V, L) which is not E-bounded. 

Proof. (1) There exists the smallest ordinal number O = 1 with the property 
EQ — \}EX, by 1A4. There is E = EQ and EQ is a subrelation of the relation > in 

i <Q 

(V, L), by 1A6 and 1.3. Thus E is a sufficient set for (V, L). By 1A7 we have Eg E 
and thus E is a sufficient set for (V, L), by 2.4. At the same time each pair (y, x)e E 
has the property | y | = 1. Thus E is a strongly sufficient set for (V, L). 

(2) E g E, by 1.17. It follows that each E-bounded language (V, L) is E-bounded 
by 2.10. 

(3) If s G B, then s G V* and there exist no strings x,y e V* such that x < s and 
(y, x)eE. Thus the condition t =S> s(F) implies | t | = | s | for each t e L. It is 
sGB£. Hence BgB£. If s e B, then sGL and for each teL the condition 
t S> s(E) implies | 11 = | s |. It follows that there exist no strings x, y e V* such 
that x < s and (y, x) e E. Thus s e L and s $ V*CV*. Hence s e B and B£ g B. We 
have proveed BE = B- Similarly as above we can prove the second equality. 



(4) Let (V, L) be the language from example 1A9. Then V = {a}, L = {an; 
n integer, n __ 2}, E = {(ar, as); r, s integers, 2 _g r < s}, C = {as; s integer, 
s ^ 3}, B = {a2}, E = C = <p, B = L. Find the set Z_>. Let m __; 3 be an arbi
trary integer. The longest a2-derivation of the string am in E is a2 => a3 => ... => 
=> am. Its length is m — 2 and this derivation is a derivation in the one-element subset 
{(a2, a3)} __ E. For each i = 2, 3, ..., m — 1 there is | (a1, a1 + 1) |E = 3 and thus 
the integer 3 is the norm of the derivation a2 => a3 => ... => am. The other ^-deriva
tions of the string am have the lengths p = 1, 2, ..., m — 3. Let (-*_)?-0

 De one of 
these derivations. Then there exist integers i, j , k such that 0 < i __ p, 2 __ j < 
< j + 2 __ k, r£__ = aj =>ak = t,-, the condition l ^ => li({(a2, a3)}) does not hold, 
and the condition ti_1 =>l£({(a2, a2 + (k_j))}) holds. Thus | (/___, r£) |_ = 2 -f- (k -_i) __ 
__ 4. Hence ||(a2, am)||£ = 3 = || am ||_. It follows ZE = {(a2, a3)}. We have proved 
that the sets V, B. Z_ are finite and thus, the language (V, L) is E-bounded. But 
the set B = L is not finite and thus the language (V, L) is not K-bounded. 

3. Finitely characterizable languages 

3.1. Definition. Let (V, L) be a language, a an arbitrary ordinal number, C_[C_] 
the set of all [strong] configurations of order a of (V, L). We put P_ = {x e C_; the 
conditions x'eC_, x' < x imply x = x'} [Pa = { x e C a ; the conditions xe£_, 
x' _< x imply x = x'}]. An element of P_ [P_] is called a [strong] simple configuration 
of order a of (V, L). 

3.2. Definition. Let (V, L) be a language. We put v = [x e V*; 3 u, v e V*: uxv e 
e L}. An element of v is called necessary. 

3.3. Definition. Let (V, L) be a language. We put Dv = E_ n (v x P_) [D_ = 
= Ev n (v x P_)]. For x e V* we put x e Pv[x e Pv] iff there exists y e V* such that 
(y, x) e Dv[(>', x) e D_]; we say that x is a [strong] simple configuration of order a 
with a necessary resultant y of (V, L). 

J.4. Definition. Let (V, L) be a language, O[O] the smallest ordinal number 

with the property EQ = U^< [£_ = U -?J. We put Dv = U D; [Dv = U -0H-

3.5. Lemma. Dv g L [Dv S L] for each language (V, L). 
Proof. If Q is the smallest ordinal number with the property EQ = U ^ o t u e n ^ v = 

= U Av = Dl n U Av £ £_ n U A = EQ = K. 
. _ Q 1<Q l< Q 

3.6. Definition. Let (V, L) be a language. We say that (V, L) is [strongly] finitely 
characterizable if (V, L) is [Dv] Dv-hyperbounded. 
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3.7. Remark. Clearly if (V, L) is a language, g from 1A4 is a natural number 
for (V, L), and each x e V is necessary, then (V, L) is finitely characterizable (in our 
sense) iff (V, L) is finitely characterizable in the sense of Gladkij [1]. 

3.8. Lemma. There exists an E-bounded language (V, L) which is not finitely 
characterizable. 

3.9. Remark. Novotny has proved that for V = {a, b, c, d}, Ll = {ba2k ca22n~kb; 
n = Q, 1,...; k = 1, 2, . . . , 2 2 n } , L2 = {ba22"+{~k da2k b; n = 0, \,...; k = \, 
2, . . . , 2 2 n + 1 } , L = L! u L2 the language (V, L) satisfies the conditions of lemma 3.8. 
Put R = {(aca, a3c), (ada, da3), (bda, ba2c), (acb, da2b)}. He has proved that: (1) 
R £ E, thus R is a finite sufficient set for (V, L) (2) BR s {x e L; | x | g 4}, thus BK 

is a finite set. Hence the language (V, L) is R-bounded (even K-hyperbounded) and 
it is also E-bounded, by (1) and 2A0. Novotny has proved that the set Dv is not finite 
and thus the language (V, L) is not finitely characterizable at the same time. ' 

3.10. Theorem. If a language is finite characterizable then it is E-bounded. 

Proof. If a language (V, L) is finitely characterizable, then (V, L) is Dv-hyperbounded 
and thus also Dv-bounded. It follows that the language (V, L) is E-bounded, by 3.5 
and 2.10. 

3.11. Remark. The converse implication to 3A0 is false by 3.8. 

3.12. Corollary. If a language is strongly finitely characterizable then it is 
E-bounded. 

3.13. Problem. Does there exist an E-bounded language such that it is not strongly 
finitely characterizable? 

R E F E R E N C E S 

[1] Gladkij, A. V.: Konfiguracionnyje charakteristiki jazykov, Problemy kibernetiki 10, 1963, 
251-260. 

[2l Novotny, M.: Complete characterization of classes of Chomsky by means of configurations, 
Acta F.R.N. Univ. Comen.-Math.-mimoriadne cislo, 1971, 63—71. 

Souhrn 

ZOBECNĚNÍ KONFIGURACÍ VE SMYSLU GLADKÉHO 

JOSEF ZEDNÍK 

Tato práce se zabývá zobecněním konfigurací Gladkého [1], a to ve dvou směrech: 
1. Připouští se, aby výsledek konfigurace měl jakoukoliv délku. 2. Připouští se, aby 
řádem konfigurace bylo jakékoliv ordinální číslo. Konfigurace Gladkého jsou v našich 
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úvahách zahrnuty, předpokládá-li se, že délka výsledku je rovna 1, že se připustí 
jen konfigurace konečného řádu a že v daném jazyce není nepotřebných prvků. 
Rozlišujeme konfigurace od silných konfigurací, při nichž má výsledek délku rovnou 
I. Dvojice skládající se z výsledku a z konfigurace se považuje za pravidlo. Jazyk se 
nazývá (silně) omezený, existuje-li proň gramatika s pravidly, která se skládají 
z výsledků a ze (silných) konfigurací. V práci se dokazuje, že každý silně omezený 
jazyk je omezený. Pak se definují prosté konfigurace jako takové, které neobsahují 
konfigurace téhož řádu mezi svými vlastními podřetězy. Jazyk se nazývá (silně) 
konečně charakterizovatelný, jestliže jeho vět bez (silných) konfigurací je jen konečný 
počet. Ukazuje se, že (silně) konečně charakterizovatelný jazyk je (silně) omezený. 

Резюме 

О Б О Б Щ Е Н И Е К О Н Ф И Г У Р А Ц И Й Г Л А Д К О Г О 

И О С И Ф З Е Д Н И К 

Настоящая работа занимается обобщением конфигураций Гладкого [1] 

именно в двух направлениях: 1. Допускается, чтобы результат конфигурации 

нмел любую длину. 2. Допускается, чтобы рангом конфигурации было любое 

ординальное число. Конфигурации Гладкого включены в наших исследованиях, 

если мы предполагаем что длина результатов ровна 1, что мы допускаем только 

конфигурации конечного ранга и что в даном языке несуществует ненужных 

эжментов. Мы отличаем конфигурации от сильных конфигураций, у которых 

длина результата ровна 1. 

Упорядоченная пара состающая из результата и конфигурации считается 

правилом. Язык называется (сильно) ограниченный, когда существует грамма

тика, правила которой составлены из результатов и из (сильных) конфигураций. 

В работе доказывается, что каждый сильно ограниченный язык является 

ограниченным. После того определяются простые конфигурации, это такие, 

которые незавключают конфигураций того же самого ранга в своих собственных 

правильных подфразах. 

Язык называется (сильно) конечно характеризуемым, если он обладает только 

конечным числом фраз без (сильных) конфигураций и если он имеет тоже только 

конечное число простых конфигураций всех рангов. Показывается, что (сильно) 

конечно характеризуемый язык является (сильно) ограниченным. 
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