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1 Introduction

The common subsequence problem of two strings is to determine one of the subse-
quences that can be obtained by deleting zero or more symbols from each of the given
strings.

The longest common subsequence problem (LCS Problem) of two strings is to
determine the common subsequence with the maximal length.

For example, the strings AGI is a common subsequence and the string ALGT is
the longest common subsequence of the strings ALGORITHM and ALLEGATION.

Algorithms for this problem can be used in chemical and genetic applications and
in many problems concerning to the data and to the text processing. Genetic and
chemical applications comprise the study of differences between long molecules such
as proteins [14]. In the data processing and in the text processing the algorithms are
used to determine an equivalence or a similarity of two strings [11] and to compress
data when similar texts are being stored [4].

Further applications include the string-to-string correction problem [11] and de-
termining the measure of differences between text files [4]. The length of the longest
common subsequence (LLCS Problem) can determine the measure of differences (or
similarities) of text files.

D. S. Hirschberg [6] presented O(p - n)-time and O(p - (m — p) - log n)-time LCS
algorithms, where m,n are the lengths of strings and p is the length of any longest
common subsequence.
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The Longest Restricted Common Subsequence Problem

J. W. Hunt and T. G. Szymanski [10] have presented O((m + r) - logn)-time and
O(m + r)-space algorithm, where m,n are lengths of strings and r = [{(7,7) : a; =
bij,1 < i< m,1 <37 <n}. G. Andrejkovd, Y. Robert and M. Tchuente [1, 15,
16] have presented systolic systems for LCS Problem with the combined complexity
measures - A-T? = O(n”) and A- P? = O(n?), where A, T, P are complexity measures:
area, time and period.

D. S. Hirschberg and L. L. Larmore [7] have discussed a generalization of LCS
Problem, which is called Set LCS Problem (SLCS Problem) of two strings where
however the strings are not of the same type. The first string is a sequence of the
symbols and the second string is a sequence of subsets over an alphabet (). The
elements of each subset can be used as an arbitrary permutation of elements in the
subset. The longest common subsequence in this case is a sequence of symbols with
maximal length. The SLCS Problem has an application to problems in computer
driven music [7]. D. S. Hirschberg and L.L. Larmore have presented O(m - n)-time
and O(m + n)-space algorithm, m,n are lengths of strings.

The Set-Set LCS Problem (SSLCS Problem) is discussed by D. S. Hirschberg and
L. L. Larmore [8] in 1989. In this case both strings are the strings of subsets over an
alphabet €. In the paper is presented an O(m - n)-time algorithm which solves the
general SSLCS Problem.

In this paper we present an algorithm for special case of the LCS Problem, it
means Longest Restricted Common Subsequence Problem (LRCS Problem) and its
using to the solution of SSLCS Problem.

2 Basic Definitions

In this section, some basic definitions and results concerning to LRCS Problem and
SSLCS Problem are presented.

Let © be a finite alphabet, || = s, P(Q) the set of all subsets of Q, |P(Q)| = 2°.

Let A = araz...a,,a; € Q,1 < i < m be a string over an alphabet Q, |A| = m
is the length of the string A. A sequence of indices, h* = hh{hs' .. ki, 0 = A <
ht < hy <...<hdy =m,1 <k* <mis a partition of the string A.

The sequence h* divides the string A in the following way:

A = laraz. . apalagayy -capal. o faga 4y 'ath| = subst] ... substi,, where
subst? = apa 41 ---Apa,l <0 < k4. A pair [A, k%] is called the string with the
partition. Q(subst?) is the alphabet of the substring subst.

For example, Q = {a,b,¢c,d, e}, A = |abc|dababealbd|daal,m = 15, h* = 0, 3,10,
12,15; substf = abe, substy} = dababea, substy = bd, subst? = daa.

A string O = ¢i1¢z...¢5,1 < p < mis a restricted subsequence of the string with
the partition [A, h#], iff

1. there exists a sequence of indices 1 < 33 < 75 < ... < 1, < m such that

a;, = ¢, 1 <t <p,and

2. if kA | <iy,1, < h? then ¢, # ¢, for all v, 1 < r < k4,

(this means that each element of an alphabet Q(subst) can be used in C once
at most).
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The string C' is @ common restricted subsequence of two strings with partition
[A,h4] and [B,hB] if C' is the restricted subsequence of [A, h#] and C is the restricted
subsequence of [B,hP] at once. |C| is the length of the restricted common subse-
quence.

The string C' is a longest common restricted subsequence of two strings with par-
tition [A,h?] and [B,hP] if C is a common restricted subsequence of the maximal
length.

For example, Q = {a,b, ¢}, A = |aba|abacac|bab|,m = 12, B = |babe|cac|cbeb|,n =
11. The string C' = bacb is the restricted subsequence, C" = bacab is the longest
restricted common subsequence but the string D = babecbb is not the restricted
common subsequence for [A, h*] and [B,h®] as it can be seen in Figure 1. The string
C7 = babcacbb is the longest common subsequence of the strings A = abaabacacbab
and B = babccaccbeb if the partition does not matter.

vlopo|leveoeo|p o o]

/

B= @@@@|@@@|@@@@|

Figure 1. Restricted longest common subsequence of two strings A and B.

A string of sets A over an alphabet  is any finite sequence of sets from P(2).
Formally, A = A1 Ay... A, A, € P(Q),1 < i < m, m is the number of sets in the
string A. The length of the symbol string described by A is M = X7 | A,|.

A string of symbols C' = ¢jey ... ¢, ¢ € Q,1 <0 < p, is subsequence of symbols (in
short, a subsequence) of string A if there is nonincreasing mapping F': {1,2,...,p} —
{1,2,...,m}, such that

1. if F(i) =k then ¢; € Ay, fori=1,2,....p
2. if F(i) =k and F(j) =k and i # j then ¢; # ¢;.

Let A = A;...A,,B = B;...B,,1 <m < n, be two strings of sets over the
alphabet €. The string of symbols C' is a common subsequence of symbols of A and
B is C' a subsequence of symbols of A and C is a subsequence of symbols of the string
B. The longest common subsequence problem of the strings A and B (SSLCS(A, B)
consists of finding a common subsequence of symbols C' of the maximal length.

The length of SSLCS(A, B) will be denoted LSSLCS(A,B). Note that C' is not

unique in general way.

1=-{® OHO ® oHe ® @}

/

B={@© OH® @ OH® @ OH{® @}

Figure 2. Longest common subsequence of two set strings A and B.
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For example, let Q@ = {a,b,¢,d, e}, A= {a,d}{a,b,c}{a,b, e}, B={c,d,e}{a,d, e}
{b,c,d}{b,d}. C = abc is a common subsequence of symbols and C’ = adbcb and
C" = dcaeb are the longest common subsequences of symbols for A, B. C” can be
seen in Figure 2.

3 Algorithm for LRCS Problem

Designation.

o Ali..k] = ajaizy...ap, for 1 <i <k <m,

(i,7) represents i-th position in the string with the partition [A, h#] and j-th
position in [B,hB], there exist indices 7, s such that 1 < r < k4,1 < s < kP
and bt | <1 <hA KB | <5 <hB,

ro 55—

e LRCS(A,B) is the longest restricted common subsequence of strings [A, h*] and
[B,hP],

e LLRCS(A,B) is the length of LRCS(A,B),
e L(i,j) = LLRCS(A[l..], B[1..7]).
Principle of the recursive algorithm:

LLRCS(A, B) = maz|c|{|C| : C is the restricted common subsequence of [A, h*]
and [B,hP]}.
Recursive version of the algorithm is constructed according to the following idea:

If an element ¢; = ay, = by, is in the LRC'S([A, h*],[B, hP]) then

LLRCS([A,h*),[B,hP]) = 1+ LLRCS([A[L..k; — 1], h*), [B[1..l; — 1], h®'])+
LLRCS([Alky 4 1.m], k"], [B[l; + 1..n], hP"]),

where b4, hA" hB' hB" are partitions of the related substrings. The recursive version
of the algorithm has the exponential time complexity.

A modified Hirschberg’s method [6] will be used in the construction of the following
time-polynomial algorithm.

A pair (0,0) is a 0-candidate with an empty generating sequence.

A pair of indices (7,7),1 <i<m,1 <j<nht, <i<hLRB, <5 <hP will
be named a k-candidate, k > 1, iff

1. a; = b;, and

2. there exists a sequence of pairs which is called a generating sequence:
(0,0) = (i0,J0), (11, J1)s- -5 {lk=1,Jk—1) such that i,y < i and jr—y < j and
(14, ji) is the t-candidate with the generating sequence (ig, jo), (71, 71), - - -,
(is-1,7i-1) and (a; # a; or (iy < k) and (b;, # b; or 3 < hP ) for
0<t<k-—1.
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The set of all k-candidates will be designed C; and the generating sequence of k-
candidate will be designed [;_;.

For example, (1,2),(2,1),(3,2),(2,3),(9,4),(9,5), (10,6) € Cy, (3,2),(9,4),(9,5),
(10,6) € Cq, (9,4),(9,5),(10,6) € Cs3,(10,6) € Cy,... for the strings with partitions
A = |abalabacac|bab|, B = |babe|cac|cbeb).

Remark. (i,7),hd | <1 < hA hP | < j < hP is 1-candidate with the generating
sequence (0,0) if a; = b;.

Lemma 3.1 If the pair (1,7),h% | <1 < hA KB | < 7 < WP is a k-candidate then
L) >

Proof. Let k=1 and (i, j) is l-candidate with the generating sequence (0,0). a; = b;,
then L(i,7) > 1. Let (i,j) be a k-candidate. There exist two sequences of indices
such that i3 < 12 < ... < iy <t and j; < Jo < .o < Jpo1 < Jo {lp—1,Jk—1) 18
k — l-candidate and we suppose L(ix_1,jk—1) > k—1. a; = b; and a;, = b, for
1 <t <k—1. The string C = a;,a;, ...a;_,a; is the restricted common subsequence
of A[l..7] and BJ[l..5] because of if A | < 14,1, < h? then a;, # a;, is fulfilled for all
r,1 <r < k% Analogously for B[1..5]. It follows that L(z,7) > L(i5_1,j5-1) +1 > k.
O

Lemma 3.2 [f L(i,j) = k then there exists k-candidate (i*,j*) with the generating
sequence l,_y such that * <i and j* < j and L(i*,7*) = k.

Proof. If L(i,7) = k then there is the restricted common subsequence C' = ¢j¢z ... ¢
which is created by elements in the positions determined by sequences 1 < i < 15 <
< <0, 1 < < g <o < gk £ g, such that @, = ¢ = by, for 1 <t <k, and
from the definition of the restricted common subsequence follows:

Loif b2 | < idy,1, < AA then a;, # a;,, for 1 <r < k?, and
2. if AP | < ju, 5, < KB then b, #b;,, for | < s < kP,

Let 4,1, € {i1,...,1x}. The 1. condition can be formulated as not (hf_l < gy by <
hf,‘) or a;, # a;,. The first part means that ¢,,7, are not in the same interval of
the partition A4, If 7, < i, < hf then ¢, < hf_l. The condition can be explained
ai, # a;, or i, < h? . Analogously for the condition 2.

Suppose that i* = iz, 5% = j, and bt | < i < RA AP | < 5 < hB. The pair
(i, jr) is the k-candidate with the generating sequence (0,0), (41, j1), -+, (tk=1, Jb—1),
since a;, = b, and for all t,1 <t <k — 1, the pair (i4, j;) is the t-candidate with the
generating subsequence I;_; and (a;, # a;, or i; < h? ) and (b;, # b;, or j; < hP ).
O

Lemma 3.3 Let C = cicp...c = aj aqy ... a;, = by by, ... b;, be the longest restricted
common subsequence of A[l..i] and B[l..7] and L(i,7) = k is its length. Let h* | <
i+ 1 <hA R <54+ 1 <hB. Let Cond A is the following condition:

aiy1 = by and (a1 # a;, or (1, < b2 ) and (bjy # by, or (5: < hB))) for all
11<t<Ek.

If the Cond A is fulfilled then (i+1,j+1) is (k+1)-candidate and L(:+1,j+1) =
L(i,7) + 1, and the longest restricted common subsequence is C* = ¢y¢y. .. cpaipr. If
Cond A is not fulfilled then L(i+1,j+1)=maz {L(i,74+1),L(: 4+ 1,7)} and the longest

restricted common subsequence is in the same form as for max{L(i,7+1), L(i+1,7)}.
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Proof. Suppose that Cond A is fulfilled. The sequence (i1, j1),..., (ik, Jx) is the
generating sequence for (k+1)-candidate (i + 1,7+ 1) since i < i+ 1,55 < j+1, and
for all t,1 <t <k the pair (is, j;) is t-candidate with the generating subsequence I;_;
and (a;, # a;y1 or iy < hA ) and (bjyq # bj, or j; < kP ). If assumptions of lemma
are not fulfilled then (¢ + 1,5 4 1) is not (k+1)-candidate and L(z + 1,5 + 1) can not
be greater than L(i,5 4+ 1) or L(i + 1, ). O

Lemma 3.3 is the base for the construction of the algorithm for a computing of
the restricted longest common subsequence of two strings with partitions. We use the
dynamic data structure for the construction of linear lists representing the generating
sequences of k-candidates, k = 1,2, ... as follows:

“\

Algorithm will work with the following data types

i | Jk U 1r—1| = e+ — 11 | N1

{Omega is an alphabet of strings;}

type vertex = record {element of generating sequence}
X, y : integer; {indices}
p: pointer;

end;
type pointerv = “vertex; {pointer to the element of
the generating sequence }
type genseq = record {record of the length and pointer}
length: integer; {to the generating sequence’

pt: pointer;
end;

The definition of the k-candidate gives the method for the construction of the
k-candidate if the generating sequence is known. The next function Candidate finds
if the element (7, j) is a potential k-candidate with a generating subsequence with
pointer pm.

function Candidate(pm: pointer; ab: Omega; uA, uB: integer): Boolean;

{It returns the value "true" if <i,j> is a potential k-candidate
else returns '"false".

pm - pointer to the generating subsequence,

ab - the candidate in positions 1, j,

uA, uB - upper bounds of intervals for current positions
i, j: uA<=i, uB<=j.}

var pp:pointerv; q: Boolean; i1i, jj:integer;
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begin
pp:= pm; q:=true;
while (pp<>nil) and q do
begin
ii:=pp~.x; jj:=pp”-¥;
if (a[iil=ab) and (ii>=uAh)
or (b[jjl=ab) and (jj>=uB) then q:=false;
pPp:= pp~.p
end;
Candidate:= q;
end; {Candidate}

Lemma 3.4 The function Candidate computes the value true if (i,7) is a potential
k-candidate else the value false in O(k)-time.

Proof. pm is a pointer to the generating sequence of pairs (7, 5), (¢, 7) is k-candidate.
The function Candidate computes the value false if in this sequence there exists (1%, j*)
such that a;« = a; = b; and 1* > uwA or bjx = a; = b; and j* > uB. It means that
the condition of k-candidate for (z,7) is not fulfilled. In the other case Candidate
gives the value true, (1,7) is k-candidate with the given generating sequence. Time
complexity is O(k) because of each element of the generating sequence is compared
with @; k-times in the worst case. O

The function Candidate is used in the algorithm for computing a longest restricted
common subsequence of two strings with some partitions.

ALGORITHM A:
{Algorithm constructs a longest restricted common subsequence of two strings with
partitions. }

Input: [A, hA], [B, hB]- two strings of symbols with partitions over alphabet Omega;
Output: pptr - pointer to the longest restricted common subsequence of A and B;
Variables:

Arrays C, D[0..m] of the type genseq.

Cl[i], D[i] - pointers to the longest common subsequences of A[l..i] and B[1..j];

hA[l..kA], hB[l..kB] - arrays of partitions of the strings A and B;

uA,uB - upper bounds of intervals for current positions 7,7 : vl <i,uB < j.

dA, dB - the recent numbers of intervals in the partitions,

pp - a pointer to the vertex.

Method:
begin
for 1:=0 to n do
begin
D[i].pt:=nil; D[i].length:=0;
end;

C[0] .pt:=nil; C[0].length:=0;
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dA:=1; uA:=1;
for i:=1 to m do
begin
if i>hA[dA] then begin inc(dA); uA:=hA[dA-1]+1 end;
dB:=1; uB:=1;
for j:=1 to n do
begin
if j>hB[dB] then begin inc(dB); uB:=hB[dB-1]+1 end;
if alil=b[j] then q:=Candidate(D[j-1].pt,ali],ud,uB)
else q:=false;
1f q then
begin
new(pp) ;
pp~.p:=D[i-1].pt; pp~.x:=i; pp~.y:=];
C[i] .pt:=pp; Cli].length:=D[i-1].length+1;
end else
if D[i].length>=C[i-1].length then C[i]:=D[i]
else C[i]:=C[i-1];
{Invarianti}
end;
for j:=1 to n do D[j]:=C[j];
{Invariant2}
end;
len := C[n].length; pptr := Cln].pt;

{ "len" contains the length of the longest restricted common
subsequence and C[n].pt contains pointer to the LRCS(A,B)}

writeln(’Length LRCS(A,B) =’, len:3);
while pptr<>nil do
begin
write(pptr”™.x:3,pptr”.y:3, 7 %*’);
pptr:=pptr~.p
end;
end;

Theorem 3.1 The Algorithm A computes correctly LRCS(A, B) in O(m-n-p)-time
and O(n + r)-space, where p is the length of LRCS(A,B) and r = |{{(i,7) : a; =
bi,1 <i<m,1<j<n}.

Proof. We specify the invariants of the cycles in the algorithm A.
Invariant:

C'[j'] contains the length and the pointer to the LCSS(A[l..1], B[l..57]), for 1 <
J' < j,and C[5*] contains the length and the pointer to the LRC S(A[l..i—1], B[1..7%])
for y < 7* <n.
Invariant2:

C1j], D[j] contains the length and the pointer to the LRCS(A[l..i], B[1..5]) for
1 <j<nandi<n.
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The correctness of the algorithm follows immediately from the Invariantl and
Invariant2.

Time complexity: The function Candidate requires O(k) steps, k < p, and it can
be repeated at most m - n times. Thus, total time is O(m - n - p).

Space complezity: The arrays C, D require O(n) space, strings [A, k4] and [B, h?]
require O(m + n) space. If a; = b; then function Candidate can give a value true and
in this case a next element is added to the dynamic data structure that requires O(r)
space. If m < n then the algorithm requires O(n + r) space. O

Let Ci be the set of all k-candidates, for some k > 1. Partial ordering ”<” can
be defined on Cj in the following way:
(1,7) < (%, 5%y iff 1 <" and j < 5%, for (1, 7), (1%, j*) € Cp.

An element (7, j) is a minimal k-candidate iff for all (i*, j*) € Cy, (i*,7%) # (1,])
181" <tory*<y.

The set of all minimal k-candidates for & > 1, will be designed C[*".

Remarks. It is clear that
1. Cl 2622...26p26p+1:®
2. Cpm Ly L4
3. Let 1 <k <p,(i,j) € Cp and (1,7) & Cry1 then L(1,5) = k.

Hirschberg’s method of minimal k-candidates [6] can be applied in this special case
of strings with partitions and gives O(n - p?)-time algorithm, where p is the length of
the longest restricted common subsequence.

4 Transformation of SSLCS Problem to LRSC
Problem

Let A = A1A...A,,1 < m be the string of the sets over ). Elements of a subset
A A € P(Q),1 < i < m, can be chosen in an arbitrary order and there are |A;|!
permutations of these elements.
Let p(A;) be a permutation of elements inA; (it is a string consisting of all symbols
We define a string of symbols A in the following way:

A= p(A)p(Az) ... p(An), (1)

A is the concatenation of strings p(A1), p(As) ..., p(An).
Let A be the set of all strings of symbols created by (1). The number of elements

in A is |A] = Hl»i|1|Ai|!. Let the elements in A are enumerated in some way, A =
{A},i=1,...,|A]
Analogously, it is possible to construct the set B to the string B. Let be

L(A,B) = maz {LLCS(A", B') : 1 <i < |A],1 < j < [B}. (2)
Lemma 4.1 L(A,B) = LSSLCS(A,B).
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Proof. Let 1 <i < |A|,1 < j < |B|. LLCS(A", B?) is the length of the longest
common subsequence of strings of symbols A® and B’. Both strings are constructed
as a special cases of strings A, B, and LLCS(A*, B’) < LSSLCS(A,B), for 1 <1 <
|A|,1 < 7 < |B|. It means L(A,B) = maz;; {LLCS(A", B’} < LSSLCS(A,B).
Since all possible strings A* and B’ have been used, the following inequality holds
L(A,B) > LSSLCS(A,B). 0

Let 1 <k <m. p*(A) is constructed from p(Ay) by adding some elements of Ay
into arbitrary positions of p(Ay). Each element of Ay is in the p*(Ay) once at least.

Lemma 4.2 Let i, be indices such that L(A,B) = LLCS(A", BY), A" = p(A;)p(Ay)

Cp(Am). Let 1 <k < m oand A = p(A1)...p(Ak—1)p*(Ax)p(Ags1) ... p(An).
If each element of Ay can be chosen from p*(Ay) once at most then L(A,B) =
LLOS(A™, BY).

Proof. Since each element of Aj can be chosen from p*(Aj) once at most (some
permutation of elements in A;), we have L(A,B) > LLCS(A™, B?). p*(A) has been
constructed by adding some elements to p(Ay) and the following inequality is fulfilled:
LLOS(A™, By > LLCS(AY, BY). O

Lemma 4.3 Let 1,7 be indices such that L(A,B) = LLCS(A',B’). Let A* =
p(A1)...p°(An), B = p*(B1)...p"(B,). If each element of Ap,1 < k < m can
be chosen from p*(Ay) once at most and each element of By, 1 <t <n can be chosen

from p*(B;) once at most then L(A,B) = LLCS(A™, B¥™).

Proof. A” and B’* are constructed by adding some elements to the strings A‘, B/
and thus LLCS(A™, B™*) > LLCS(A", BY). Since each part p*(Ay), or p*(B;) can be
used as a permutation of Ay or B; respectively, we have L(A,B) > LLCS(A', BY).
Thus L(A,B) = LLCS(A", BY). 0

Let A = AjAy... Ay,m > 1 be the string of the sets over . Let pt(A4),1 <
kE < m be the string of all permutations of A (permutations of elements in A are
in pt(Ag) as the subsequences). Let A* = pt(A;)pt(Az)...pT(A,). Analogously for
B, B* = p*(B1)p*(B2)...p*(Bn).

Theorem 4.1 L(A,B) = LLCS(A*, B*) if each element of Ay, , respectively By, can
be used once at most from the part pt(Ay), respectively p*(By).

Proof. There are the indices i, j such that L(A,B) = LLCS(A", BY). According to
Lemma 4.3 LLCOS(A", BY) = LLCS(A™, B*). The strings A*, B* are some special
cases of strings A, B’* and it implies L(A, B) = LLCS(A*, B*). O

Lemma 4.4 The length of the string A* is less or equal than M?, the length of B*
is less or equal than N2.

Proof. p+(Ayx) can be constructed by a repeating of Ay |Ax| times. This construction
gives the length |A;|?. In [12] is presented the construction of shorter string with the
length |Ag|* — 2 - |Ag| + 4,]|Ax| > 4. The length of A* is |A*| = X7 |pt(Ax)] <
S AP < (212, |Ak])? = M2, Analogously, |B*| < NZ. 0
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For example, let Q = {a,b,¢c,d, e}, A= {a,d}{a,b,c}{a,b e}, B ={c,d,e}{a,d, e}
{b, ¢, d}{b,d}. Tt is possible to construct the following strings with partitions [A*, 24"
and [B*, hP"] to A and B respectively:

A* = |ada|cabeach|ebaebea|, kA = 0,3,10,17, k4" = 3,

B* = |decdedc|adeadae|bdebdbe|bdb|, hP™ = 0,7,14,21,24, kP" = 4.

And the longest common subsequence of A and B can be computed by the algo-
rithm for the restricted common subsequence problem of the strings with partitions

[A*, 4] and [B*,hB]: LSSLOS(A,B) = LLRCS([A*,h*"],[B*, hB")).

Theorem 4.2 Set-Set LCS Problem for two strings of sets can be computed in O(M?-
N?.p) time and O(N? + 1) space, where M, N are the numbers of symbols in subsets

A or B, respectively, p is the length of the longest common subsequence and r =
|{<Z,]> ta; = b]‘,ai - A*,b]‘ - B*,l < < M2,1 S] < N2}|

Proof. It follows from the Lemmas 4.2, 4.3, 4.4 and Theorem 4.1. O

5 Concluding Remarks

The polynomial algorithm for the solution of the LRCS Problem with a restricted
using of elements has been presented. The algorithm can be used to show in the very
simple way that SSLCS Problem has a polynomial complexity.

The LRCS Problem offers a generalization that is leading to the following problem:
Let [A, h*],[B, h®] be two strings with the partitions and with the restricted using
of elements, let f4, fg are integer functions called weights of elements in positions:
fa, B :QxA{1,2,...,n} — Integer. For example, A = abacbda the function f4 can
have values f4(a,3) = 7, fa(a,7) = 4,.... The measure of a common subsequence
is the sum of weights of the matching elements. A weight of matching elements is
the sum (or maximum) of weights of these elements in strings A and B in matching
positions. Construct restricted common subsequence with the maximal measure.
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