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ABSTRACT

The family of languages generated by scattered context grammar is contained in the
family of context sensitive languages and contains all languages accepted by linear time
nondeterministic Turing machines.

1 UVOD

Hlavnim rysem gramatik s rozptylenym kontextem (SCG) je moZnost aplikovat vice
pravidel v jediném deriva¢nim kroku. Sila téchto gramatik prevySuje silu bezkontextovych
gramatik a popisuje tfidu jazyku typu O.

2 GRAMATIKA S ROZPTYLENYM KONTEXTEM (SCG)

SCG je ¢tvetice G = (N, T, P,Z) kde:
N - kone¢nd mnozina nontermindlnich symbolii P - kone¢nd mnoZina pravidel tvaru:
T - kone¢nd mnoZzina termindlnich symbola (Ay,...,A,) = (@1,...,0,) €P
Z - pocate¢ni symbol gramatiky o € (N\{Z}UT) A, eT,n>1

3 POPIS ALGORITMU I

3.1 POMOCNE PROSTREDKY

Set Q:

For every (Ay,...,A,) — (®f,...,0,) €P

add productions A} — ®1,...,A,;, — ®, into Q where n > 1
Function first(index) return first component of index
Function second (index) return second component of index



3.2 ANALYZA ZDOLA NAHORU

3.3

input string ay .. .a,, for some m > 1

. S[iyi] = a; 1<i<m

. Apply the following rules until no set S[i, j] can be changed:

ifA— x;...x; € Qand xq € S[indexy) then

add x; ...x; into S[i,second(index;)] and add [indexy) into xq[i,second(index;))
forevery i, jsuchthat 1 <i<j<m,xq€ NU T and

for every indexy, such that first(indexy) < second(indexy) and

second (indexy) = first(indexq+1) + 1, z is positive integer, | <a < z
ifA— o€ Pand o € S[i, j] then

add A into S[i, j| and add [i, ] into A[i, j]

foreveryi,jsuchthat 1 <i<j<m,oe (NUT)"

if (Aq,...,A;) = (01,...,0;) € Pand 0y € S[indexy| then

add Ay, into S[indexy] and add [indexq_1,indexqy1] into Ag[indexq)

for every i, j such that 1 <i < j < m and for every indexy, such that
first(indexy) < second(indexy) and second(indexy) < first(indexgs1)+ 1

. if Z € S[1,m] then apply following rules, else end analysis with negative decision

ANALYZA SHORA DOLU

. for every A,® € S|i, j] and [, j] € Ali, j] find every ® such that

A— o€ Q,®=ux;...x; and go to each S[index| such that [index] € xqi, J]
where z=|ol, e (NUT)", 1 <a<z1<i<j<m
and make new parallel tree by a copy of the tree under construction.

. for (A,...,A;) — (01,...,0;) € Pand Ay, 0 € S[indexy]

if [indexy_1,indexot1] € Agindexy] then remove all indices from A [indexy]
put [indexy| into Ag[indexy] in tree under construction and return to previous rule

3.4 POCATECNI HODNOTY A PODMINKA AKCEPTOVANI VETY

Initialize set A = Z, i = 1, j = m, Consider every possible analysis made by the algorithm.
If at least one of them ends in each set S[u,u] with 1 < u < m, the input string is accepted.

4 POPIS ALGORITMU II

41 POMOCNE PROSTREDKY

Set Q, function first(index), function second(index)
Structure of symbol: symbol has two sets which contains numbers of terminals
cover: contains terminals covered by the symbol.



shadow cover: contains lists of terminals covered by symbols adherent to the symbol.
Table of indices: table contains indices of each terminal, initial value of each index is 1.
Terminals are numbered by our position in input string.

Function /ast_index(number of input terminal): return index from table of indices.
Function inc_cover(terminal, symbol): increment index from table of indices and

add it to cover of symbol.
Function cover(num =number of input terminal):

add num with last_index(num) to set cover and inc_index(num).
Function shadow_cover(num = number of input terminal):

add num with last_index(num) to set shadow cover and inc_index(num).
Function copy_sets(symy,symy = symbol):

copy cover and shadow cover from sym; to sym;.

4.2 ANALYZA POUZE ZDOLA NAHORU

input string ay . . . a,, for some m > 1
1. S[i,i] = a; cover (i) 1<i<m

2. Apply the following rules until no set S[i, j] can be changed

ifA— x;...x; € Qand xq € S[indexy) then

add x; ...x; with sets cover and shadow cover into S|i, second (index;)]
forevery i, jsuchthat 1 <i<j<m,xq € NUT

and for every index, such that first(indexy) < second(index,,) and
second(indexy) = first(indexq41) + 1, where z is positive integer, 1 < o < z.

ifA—x...x;e Pand x;...x; € S[i, j] then

add A into S[i,j] if xo, € N then copy_sets(xq,A) else inc_cover(xy,A)

if cover from xy= some list L from shadow cover x then

remove this list L from shadow cover xq

if cover from xq contains some terminal(s), but not all or with others indices, as same
list from shadow cover then rollback this rule and block it.

forevery i, jsuchthat 1 <i<j<m

if (A1,...,A;) — (01,...,0;) € P and 0y, € S|indexy| then

if xg € N then copy_sets(xp,Aq) else inc_cover(xg,Aq) and

add all cover from remaining A to shadow cover as new list or add to current list.
if in one of A no terminal added to shadow cover then return rule and block it.

for every i, j such that 1 <i < j < m and for every indexy, such that
first(indexy) < second(indexy) and second(indexy) < first(indexgs1) + 1,
z=lo,o=x...x,l <a<z,xg e NUT, 1 <B<v

3. If Z € S[i,m] then input string is accepted, else end analysis with negative decision.
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