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A Structure with P = NP

m Satisfiability of Y(Y,,..., Y,) for telations on padded strings for
2= ({a, b}*; & add,, add,, sub,, sub,; R =)
Satisfiability for special conjunctions Y(Y,,..., Y )

Replacement of strings by small elements

m Some Satistiability Problems for 2

O PZR: NPZR for R= RO
The recursive definition of R,
The reduction of SATERO




The structures and the Satisfiability for relations on padded strings

formulae ()U(Y \ ) Some Satisfiability Problems for ¥
bres> m Py = NPy_ for R=R,

Some simple structures:

Yo=({a bt*; & add,, add,, sub,, sub,; R, =), &£ empty string

add_(s) =sa, add(s)=sp, sub(sa)=s, ...

We consider a special case as example:

w=w)=wY Yy, Yy =4 A---A L, conjunction
= only free variables Y,,..., Y,,
= (= # R —R)-literals 4, ,..., 4, ,
= (& add,, add,)-terms.
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Relations on padded strings

Satisfiability for relations on padded strings

Some Satistiability Problems for 2
PER = NPER for R=R,

A={ab}*, sreA

The padding of strings: S, = sa¥e A (by doubling the length)

REL

={R| VSIr (RS — 5= (1)) & Vi Vj(i<j-3— R((@bi)4))}

AN

.

S= (b)), = dvl dlyaa - aa a--abr--bbbia - asa

J J - AN J

@)l
padded sttings

C Irji+1  (r|+1) x

characters character «

Y Y

| characters | X a
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SatiSﬁability Of w(Y ye ooy Y m) f()]_’ Satisfiability for relations on padded strings

Some Satistiability Problems for 2
PER = NPER for R=R,

relations on padded strings

A satisfiable conjunction Y(Y,,...,Y,,), |code(y)|=m

The new satisfiable system where the conditions have the following form:

i = [Yi1[dy--d], Y, 7 [Y,][d;-d],
[—]R(Y;a"), [—]R(Yd;--d,, ba"2)

K, w, w,+ W,+1<m, 1, i, l,e€l & {1,...m}, |&I
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Satisfiability of Y(Y,,..
relations on padded strings

By an) f() 1 | Satistiability for relations on padded strings
Some Satistiability Problems for 2

Py =NP;_for R=R,

A satisfiable conjunction ¢AY,,..., Y,.), lcode{ ¢)|= m

The new satisfiable system:

Y; =[Yil[d;--dy,
[=IR(Y,a"),

Rieplace:adey (Yo by Yak d,e,d e&{a b}

[Yillldr=apJd=/={Yille;+€ld
by [Yilldy-=d] =/#[Y][e;~€l,

Y, by VIldy-d] i ;= [Y[d~d]
Remove: Y, =Y, e=¢ Y £Y.dy-dy, £# Ydyd, k=1
[Yilldi—d ] d=[Yl[e €] et d= e,

S RYilldy=a 0), S R(Yid, <0, har2) st =,

Y F LYl -a,
[=IR(Yd;~-d,,,ba"2),

K, w, w,+ w,+1<m, 1,i,l,€lc{1,...m}, |&I
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SatiSﬁability ()f W(Y e ooy an) f()r Satistiability for relations on padded strings

Some Satisfiability Problems for %

relations on padded strings
Py = NP;_ for R=R,

_catisfiable coninnction MAY Y ) leode( /A= m
Replace:  add.(Y) by Ye, d,e,d e&fa, b}
Yldi--dd =/Z [Yile, ~eld
by [Yilldi=d | =/Z[Yl[e, =&l (delete d),

Y, by [Yildy=d] if Y= [Yi[dy-d],

Remove: Y, =Y, e=¢ Y #Ydd, ¢€#Yd~-d,k=1
YAldy-~dJd# Milesele i dZe;
S RYilldy=d 0), = R(Yd, -0}, bar'2) if Wi =W,

T 17 " 7 T J ) J T
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Satisfiability of Y(Y,,..
relations on padded strings

By an) f() 1 | Satistiability for relations on padded strings
Some Satistiability Problems for 2

Py =NP;_for R=R,

A satisfiable conjunction ¢AY,,..., Y,.), lcode{ ¢)|= m

The new satisfiable system:

Y; =[Yil[d;--dy,
[=IR(Y,a"),

Rieplace:adey (Yo by Yak d,e,d e&{a b}

[Yillldr=apJd=/={Yille;+€ld
by [Yilldy-=d] =/#[Y][e;~€l,

Y, by VIldy-d] i ;= [Y[d~d]
Remove: Y, =Y, e=¢ Y £Y.dy-dy, £# Ydyd, k=1
[Yilldi—d ] d=[Yl[e €] et d= e,

S RYilldy=a 0), S R(Yid, <0, har2) st =,

Y F LYl -a,
[=IR(Yd;~-d,,,ba"2),

K, w, w,+ w,+1<m, 1,i,l,€lc{1,...m}, |&I
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Satisﬁability Of the new System Satisfiability for relations on padded strings

f()]_‘ relations on padded Stl‘in gS Some Satistiability Problems for 2
PER = NPER for R= RO

=) Vsar (R(S) —s= (rh)y,) & ViV (i <j—-3— R(@b-)y,))

The new satisfiable system:

Y; = [Ylld;--dy, Yi, 7 [Yi,l[dy-dl,
[—]R(Y;a"), [—=]R(Y;d--d,,, ba"?)

K, w, w,+ w,+1<m, 1,i,l,elc{l,...m}, |&I

Solutions: R(Y,d,-d,, ba"2) < Y | =w,- w—1 (< m),

(for R€ REL) _ _
Yi — a|b2m+1—|a2m+1—w = R(YiaW),

Y, = ab?m-igam+1 = —R(Y.a"). :> g oAl = =
E> small strings Y, E> small strings Y;
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Some SatiSﬁability Problems Satisfiability for relations on padded strings
for Z Some Satistiability Problems for 2

Py =NP;_for R=R,

SAT, = {(x, code(y)) € A®| x EAN& weL, & X = (AYEAM)YX.Y)]

SUB-SATy  ={(x, code())) € SAT; | XE (A U S, )}
{}

K and | are polynomially dependent on N and M = small strings !!!
K and I are polynomially dependent on |X,[,...,|X,| and M = small strings !!!

RES-SATy  ={(x, code()) € SATy | £t (AY € (AU S, o, )™ PAXY)}

RES-SATM = {<x, code()>y, € A | (x, code(y)) € RES-SATy}
o o

UAALY the new code

S =ar SVALL, =, {abi~'g|1 <i<j-3& se AV}, AR = Ise Al|g|<4},...
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Small CO deS SatiSinng Satisfiability for relations on padded strings
R & REL Some Satisfiability Problems for ¥

Py =NP;_for R=R,

A={a, b}*

The code for the tuple (S,,..., S) € AX:

1. <., S0 € {d~dp? € A| Vi(dyd, b))},

2. <ab-i, code(X;=X)> =, db-"&€ A (1=<7=;-3)

We get many small codes
=) | <abl 1, code(X,=X,)>yy ESMALL. .
satistying R € REL.
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Satisfiability for relations on padded strings

The recursive definition of Ro Some Satisfiability Problems for =
Py, = NPy for R=R,

CODES ={<x, code(¢))?y, € A|[X EA” & WELy}
S,= SVALL, = {ab~'s| 1<i<j-3 & seA=V)}

Eor

= small strings: <@y, code(X;=X )Py, =@, € 3 j where R((@1"")y) QIQ’ & REL

REL,={R€E€ REL | Vs(s & CODES — —R(9))}

REL, ={R € REL, ;| Vs(s=<x, code(¢)>y, € A
— (R(§) — Zg F@AY €(ATIUS, )M WX, Y )}

€ 4.¢ N 2 REENS
) R CuslloaREL = Ry(§) < s& RESSAT,, ﬁ

Sy = SAY, <S,,..., Sp code of the tuple, SS A = SH=_{se S||g < 4},...
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Satisfiability for relations on padded strings

SAT, €P,_ andP,_ =NP

Z‘RO — Z‘RO Some Satistiability Problems for 2

Py =NP;_ for R=R,

2Ry 2Ry

P =T

SATy = RES-SATs (quantifier domains can be restricted)

l Replace parameters by suitable small parameters

SUB-SATy (small parameters) SUB-SATs = SUB-SATy N RES-SATS
Compute the code of a tuple and double the length
RES-SAT; (unary)

Check the new string by means of R;

Output: a/ b

Christine Galiner gassnerc@uni-greifswald.de




Thank you for your attention!
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