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BASIC PROBLEMS

* GIVEN A TRANSITION SYSTEM
G =(Q,E,T,q, ) DECIDE
WHETHER EXISTS & CONSTRUCT
N = (PE,F, M) SUCH THAT
C = SG(HN)

* GIVEN A LANGUAGE
L € E™ DECIDE
WHETHER EXISTS & CONSTRUCT
N = (P,E,F,M_) SUCHTHAT

Fa / 7

L = L(N)

EVENTS OF NETS LABELLED INJECTIVELY



REGIONS OF ELEMENTARY NETS
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PLACE <> REGION (q,4): G—~T

T O = T9 =1 02 =07z =0

78 OUTPUT e = INPUT




CHRENFEUCHT - ROZENBERG AYIONS

GIVEN T = (Q,E,T,q_)
LET €~ = (P,E,F, M,)
WITH P = Hom (TG,T)

p=(o,%): G—T REGION
M (p) =09_ ¢ {0,1}

Fip,e)=me € {INPUT,OUTPUT, L}

Cx SG(TC™) IFF SEPARATED
SSA g#q' = 3(0‘,7) Tq#0q'
£SSA q % = 3(5) 7922

0'c]=0/7e= INPUTva‘c,.-;d,f?e-_-OUTPUT_

DECIDARLE & CONSTRUCTIVE !



b, b

EXPLAINS WHY q, %




FOR FINITE TRANSITION SYSTEMS

SYNTHESIS OF ELEMENTARY NETS
NP-COMPLETE

RUT EFFICIENT ToolL PETRIFY

(EHRENFEUCHT - ROZENBERG REGIONS)

SYNTHESIS OF P/T- NETS

POLYNOMIAL

LESS EFFICIENT TooL SYNET

(MUKUND REGIONS )

DIFFERENT RANGES OF APPLICATION

PETRIFY CIRCUITS

SYNET DISTRIBUTED PROTOCOLS /CONTROL



T FOR P/T-NETS

2O {0,011,1)2,2}
( te,104,2( 2,2

T=(N,NxIN, —) WHERE

i mm

, 4 IFF

Lzm A j:i-—n+m
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SYNTHESIS OF P/T-NETS

GIVEN €=(Q,E,T,q.)

LET <C* <= (P,E,F, M)
WITH P=Hom (G, T)

P = (0‘,7) : G —T  REGION
MO(P):TqO € IN

F(p,e) = (p'e,e*p) = ne

G ~ SG (C*) IFF SEPARATED
SSA q.#q' — 3(0?77)_ o'q;éo-ql-.
ESSA q -5 = 1(7,%) 09 L%

aqg=-41, me = ('n,'m)( i<T

DECIDARLE? o memprpns b
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LINEAR PROGRAMMING > INTUITION



TRANS.SYSTEM = SPAN.TREE + CHr1 .

PN
AT

CHORDS — FUNDAMENTAL CYCLES

¥ = abebe- %'é\.:::‘] -gb:Z Y&:O

“1. 7

P = (MO(P), p'e ,e°'p, -, p'e. ,€ " p)
IS A REGION IFF

. ZL ?fe; x (e.:p_.}:z'ea) =0
FOR EVERY FUNDAMENTAL CYCLE

o M . ne. ‘s _ pte.
O(P)+Z£ ce; x (e°p_p'e;)
- p’e 20
FOR EVERY BRANCH G» LEADING

TO STATE q SUCH THAT q .S,
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FINITE NB. OF HOMOGENOUS LIN. INEQ.

=p REGIONS FORM A POLYHEDRAL CONE

EXTREMAL RAYS COMPUTED WITH

CHERNIKOVA's ALGORITHM

 SSA dpcE <-‘+|,|:~> # 0
ESSA dpee€ <y,p> < 0

CHECK ON EXTREMAL RAYS

DECIDARLE 4 CONSTRUCTIVE

Ok FOR INFINITE CONTEXT FREE GRAFH



DISTRIBUTABLE PN's

EVENTS LOCATED ON SITES

CAN'T TAKE DISTANT RESOURCES

CUT AND COMPUTE SEPARATE AUTO.
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REGIONS OF PREFIX CLOSED LANGUAGES
LcE* w=uveld =5 uel

PARIKH IMAGE 1L : E —» IN

AL Ce) COUNTS OCCURRENCES € IN 4L

P=(M0(P)fp.e4le1.P/ | P n/ n )
REGION oF L |IFF Vwe e L

M, (p)+ Zl._ E(ei)_x (e;'p_P'eL)

-p'e 30
L* NET WITH ALL REGIONS AS PLACES

L= LL) iFF Vuel uegl =
| p € REGIONS:

Mo(p)+zi '-L_l:(ec)x (e'__'p_p'ei) - P‘e <0



PN CLOSURE OF €

SUPPOSE VYec¢E
le-{u| wueel} SEMILINEAR

(1 q)/ \fﬁ 1)
__H&N\ /Q1f)

THEN > REGION OF L IFF Ve

-VLVAeSL

M (pY+2 »(e)x (ej'p_p‘ej) -pe >0
e

3
2 t(e.) “p-p'e.) =0
; ; x(ejf: Peg >

FINITE SYSTEM 0OF LINJINEQUALITIES



—p REGIONS FORM A POLYHEDRAL CONE

N(L) NET WITH EXTREMAL RAYS

AS PLACES Fz:_.-i,fv{{;f;;)/{:;‘ﬂ £ )

47 4

THEN L € LINCL)) & VYN':

L c L(N') = LINCL)Ne LCN")

CLOSURE / BEST APPROXIMATION

MAY BE APPLIED TO:

REGULAR OR CONTEXT-FREE LANG.

HMSC LANGUAGES (MOVEP'2K)

N



EXACT REALIZATION

SUPPOSE FURTHER Ve<¢E
fe = {& |uel A uegr}
SEMILINEAR

" »*
Te :‘U S..T_ ST < [N

L =1 L L L L

THeEN £ = L(N(L)) IFF Ve

Vi V€S, EIpeN(.C):

M (PY+Z ale)x (e p-pe.)-pe<O
° j & 3 3

S, FINITE =p DECIDABLE

(.

MAY RE APPLIED TO:

REGULAR / DETERMINISTIC CONTEXT-FREE

UNDECIDABLE FOR :

CONTEXT-FREE / HMSC LANGUAGES !



DISTRIBUTED CONTROL SYNTHESIS

DISTRIBUTED PLANT

N =(PEFM) AN E—d1.
P o

CONTROL ORTECTIVE (TOLERANCE )

S

-C1 C L(c)foC)fc) E-C?_

DISTRIBUTED SUPERVISOR

N = CPLE,F', M)
l:.“e. + 0 = )\'F’:,\Ef. € 11... 7.}
UNCONTROLABLE EVENTS
)\!Pl :C’}: =p P"'e =0
UNOBSERVARLE EVENTS
AIPI= g:- = Pl.e — e.P'_
SET & = L”
c 1
CHECK L) N LK) ¢ L



SHORTCOMINGS

SYMBOLIC SYNTHESIS

SYNTHESIS OF LIVE NETS

SYNTHESIS UP TO SILENT ACTIONS

CASE OF NON SEMILINEAR LANGUAGES
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