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The universal inhibitor Petri net was constructed that executes an arbitrary given inhibitor Petri net. The
inhibitor Petri net graph, its marking and the transitions firing sequence were encoded as 10 scalar
nonnegative integer numbers and represented by corresponding places of universal net. The algorithm of
inhibitor net executing that uses scalar variables only was constructed on its state equation and encoded by
universal inhibitor Petri net. Subnets which implement arithmetic, comparison and copying operations were
employed.
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J.A. 3aitueB Iloctpoenune ynusepcanbhoii cetu [letpu / Marepuansl VI oTueTHOH Hay4dHO-TIpaKTHYECKON
KOH(pepeHIMH  TPOo(deCcCOPCKO-TIPENOIaBaTEIECKOTO  COCTaBa M CTYJICHYECTBa, MEKTyHapOIHBIH
TYMaHUTapHBIN YHUBEPCUTET, Kadenpa KOMIbIoTepHOH nHxkeHepuu, Onecca, 14-16 mas, 2010, c. 27-32.

[TocTpoena yHuBepcaibHass MHIHOMTOpHAs ceTh lleTpn, KOTOpas HMCHONHSET MPOU3BOJIBHYIO 3a/IaHHYIO
uHruoutopuyto cetb llerpu. I'pad mHrumburopHoii cetu Ilerpu, ee MapKkUpoBKa W IMOCIEIOBATEIHLHOCTD
cpalaTbIBaHUsI MEPEXOA0B 3ammM(ppoBaHbl Kak 10 HEOTPHIATENBHBIX IEJBIX CKAIAPHBIX MEPEeMEHHBIX,
NPEJCTABICHHBIE COOTBETCTBYIOIIMMU TO3UIUSAMH YyHUBEpcanbHOW ceTu. [lo ypaBHEHHIO COCTOSIHUM
MOCTPOCH aITOPUTM UCIIONHEHUSI MHTUOUTOPHOM CETH, KOTOPBIN MCIONB3YeT TONBKO YKa3aHHbIE CKaISIPHbIC
HepeMeHHbIe; AITOPUTM 3aKOAMPOBaH HMHTUOWTOpHON cerbio [leTpu. Mcmomb30oBaHBI MOJCETH, KOTOpPHIE
peanu3yoT apuQMETHIECKIE U JIOTHUECKHIE ONEpalluy, KOMPOBaHHE 3HAUCHHH TIePEeMEHHbIX.

KnroueBsie cnoBa: yuugepcanvnas uneubumopnas cemo Ilempu, ynusepcanvran mawuna Tiopunea,
anzopumm, wu@posanue, nOMoK ynpasieHus

J.A. 3aitueB IloOynosa yHiBepcanbHOi citi [letpi / Matepianu VI 3BiTHOI HayKOBO-IPAKTHYHOT
KoH(pepeHii npodecopchKO-BUKIAJABKOr0 CKIaay Ta CTYACHTCTBA, MDKHApOIHUHA TyMaHITapHUI
VHIBEpCHTET, Kadeapa KoMIT'toTepHoi imkeHepii, Oxeca, 14-16 tpasus, 2010, ¢. 27-32.

[ToOynoBaHo yHiBepcanbHy iHTiIOITOpHY CiTh IleTpi, sika BUKOHY€E JOBUIbHY 3aqaHy iHTiOITOpHY ciTh Ilerpi.
I'pad inriGiTopHOI citi lerpi, i MapkipyBaHHS i MOCIiAOBHICTh CIpaIlbOBYBaHHs MEPEXO/IiB 3aIIUPPOBAHO
gk 10 HEBi €MHUX IUIMX CKAISAPHUX 3MIHHHX IMOJIAHMX BiIIMOBIAHMMH TO3UIISIMH YHIBEpCAJIbHOI CiTi. 3a
PIBHSHHSIM CTaHIB MOOYJ0BAHO AJITOPHTM BHUKOHAHHS IHTIOITOPHOI CiTi, sSIKiH BUKOPHCTOBYE JIMIIE BKa3aHi
CKaJIIpHI 3MiHHI; aJlrOPUTM 3aK0/0BaHO iHri0iTOpHOIO citTio IleTpi. Bukopucrano miaciti, siKi peanizyroTb
apru(MEeTHYHI 1 JIOT14Hi omeparii, KOMiIOBaHHS 3HaYeHb 3MiHHHX.
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Zaitsev D.A.

Constructing Universal Petri Net"

There are known examples of constructing Universal Turing Machine [1]. It was shown that
inhibitor Petri net is a universal algorithmic system [2,3]. The goal of the present paper is the
constructing Universal Inhibitor Petri Net which executes any arbitrary given inhibitor Petri net.

The overall scope of the paper is the following: the dynamics of inhibitor net is described by
the state equation; rules of inhibitor Petri net encoding are introduced for its representation by a
constant number of scalar variables (places of the universal net); on the state equation, the algorithm
of universal net executing is constructed with the application of the obtained inhibitor net encoding;
then the algorithm is encoded by the inhibitor net UIPN which is a universal net.

Inhibitor Petri net is given by a pair of numbers, a pair of matrices and a vector:
N=(m,n,B,D, Q,), where m,n — numbers of places and transitions, B,D — matrices of the
transitions input and output arcs multiplicity correspondingly, Q, — initial marking. The state
equation (1) describes the dynamics of the net:
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The code of a vector is a form of the numbers representation in a positional numerical
system with the radix r and is given by the recurrent expression (2); for the decoding, (3) is applied.

At the matrices encoding their vector representation with the expansion on lines is employed.
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The code of a Petri net is represented by 10 places of UIPN with the following names m, n, sB, rB,
sD, rD, sQ, rQ, k, sZ, where the prefix s denotes the code (2), the prefix r — applied radix,
symbol Z denotes the transitions firing sequence, k — the length of the sequence. For the vector u
encoding, the rules of a vector encoding (2) are employed with r = 2.

On the system (1), according to the described way of the encoding, the algorithm of inhibitor
Petri net executing AUIPN is constructed in C-like pseudo language; the notations: u — the code of
the firable transitions indicator, 1 — the number of the firing transition, k — the current step number;
CheckFire — the check up of the transitions firing conditions, PickFire — the choice of the
firing transition, Fire — the firing of transition; NonDeterministic — the nondeterministic
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choice of number from the set {0,1}; the procedures MUL ADD, MOD DIV implement recurrent

encoding/decoding according to (2), (3).

void AUIPN ()
{
uint u, 1;
inputXIPN() ;
k=1; s2=0;
while (NonDeterministic())
{
CheckFire (&u) ;
if (u==0) goto out;
PickFire(u, &1);
Fire(l);
MUL ADD(&sZ,n,1-1);
K++;
}
out: outputXIPN();
}
void MUL ADD(&X,y, z)

(*x) = (*xr) * y + z;

void MOD_ DIV (&m, &x,Vy)
{
(*m) = (*x) mod y;
(*x) = (*x) div y;
}
void CheckFire (uint *u)
{
uint i, j, gqj, bij, ui, uij;
uint sB1l, sQl1;
sBl=sB; &u=0;
for (i=n; i>0; i--)
{
sQl=sQ;
ui=1;
for (j=m; 3>0; j--)
{
MOD DIV (&gj, &sQl,rQ);
MOD DIV (&bij, &sBl,rB);

uij=1l;

if (bij==0) continue;
bij--;

if (bij==0) uij=(qi==0);

else uij=(gj>=bij);
ui=ui && uij;

}

MUL ADD(&u, 2,ui);

void PickFire (uint u,

{

}

uint ui, i;
i=0;

while (u>0)
{
MOD DIV (&ui, &u,2);
i++;
if (ui==0) continue;
if (NonDeterministic())

}

out: *1=i;

void Fire (uint 1)

{

uint *1)

goto out;

uint rQl,maxQl,shift,qgj,bij,dij,Jj;

uint sB1l, sD1, sQ1;

sB1l=sB;sDl=sD;
sQ1=0;rQl=rQ+rD-1; maxQl=0;

shift=(n-1) *m;
while (shift--)
{
MOD DIV (&b, &sB1l,rB) ;
MOD DIV (&d, &sD1,rB);
}

for (j=m; 3>0; j--)

{
MOD DIV (&gqj, &sQ, rQ) ;
MOD DIV (§bij, &sBl,rB);
if (bij>0) bij--;
MOD DIV (&dij, &sD1,rD);
aj=qj-bij+dij;
maxQ1l=MAX (gj,maxQl) ;
MUL ADD(&sQ1l,rQl,qj);

}

sQ=0; rQ=maxQl+1;

for (j=m; 3>0; j--)

{
MOD DIV (&qj, &sQl,rQl) ;
MUL ADD(&sQ, rQ,qj);

Theorem 1. The algorithm AUIPN implements the dynamics of an arbitrary given inhibitor

Petri net.

Theorem 2. The algorithm AUIPN can be represented by inhibitor Petri net.
The algorithm AUTI PN was encoded by inhibitor Petri net UIPN (fig. 1).
Theorem 3. The net UIPN is a universal inhibitor Petri net.
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Fig. 1. Universal inhibitor Petri net UIPN (beginning)
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Fig. 1. Universal inhibitor Petri net UIPN (completion)



There were used auxiliary nets which implement arithmetic, logic operations and the rules of
the variables values copying into the places of the universal net. CLEAN — cleaning, COPY —
copying, MOVE — moving, ASSIGN - assigning, ADD — addition, SUB — substraction, MUL —
multiplication, GTE — comparing, MAX — maximum, MUL_ADD - addition to the code,
MOD_DIV — extraction from the code as well as the rules of sequential, branching, cycling
algorithms encoding.

Thus, universal inhibitor Petri net was constructed; the direction for further work is the
constructing of universal net with the minimal number of places (transitions), minimal value of
employed marking.
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Appendix: The examples of auxiliary nets

1) Addition (z = x +y)

2) Additiontothecode (z=x-y +v)
MUL_ADD::




