1 Hodnotenie

Sposob hodnotenia jednotlivych loh:

1.

N ook @

3b - spravne nakreslens siet

1b - spravne uréeny preset/postset

1b - spravne urc¢end matica I; 1b - sprdvne ur¢end matica O; 1b - spravne urcend matica C
1b - pouzitie spravneho vzorca; 1b - spravny vypocet

1b - za spravne oznacenie vrcholov; 1b - za sprdvne vrcholy v grafe; 2b - za spravny cely graf
3b - za spravne identifikovant neohrani¢ent siet a zdévodnenie

1b - za spravnu odpoved; 3b - za argumentdciu prezradzajicu pochopenie problematiky



2 Prva Zapoctova pisomka Skupina A

2.1 Nakreslite PS z definicie. / Draw the Petri Net corresponding to the provided defi-
nition. [3b]

{a,b,c,d, e},

{A,B,C, D, E},

{C’a Eb dA CA Be cD dD C’e aC De cB Da Ba CC dE},

{Ca 2Eb 2dA 1cA lBe 1cD 2dD 2C’e 3aC lDe 1cB 3Da lBa 3CC ldE 1},
(5,2,3,0,3)

e
W 1~ ‘Z_D@
ki—1

2.2 Vyznacte postset z mnoziny prechodov = {A,C, D} z PS z prvej tlohy. / Determine
the post-set of the following transitions = {A, C, D} from the PN in the first task. [1b]

o=}
Ce ={a,e}
De = {e,a}

2.3 Z PS z prvej ilohy zapiste definiciu v tvare (P,T,1,0,m0) a vypocitajte incidenéni
maticu C. / Write the (P, T,1,0,m0) definition for the PN given in the first task and
compute the C' matrix. [3b]

P, T a mg st rovnaké ako v prvej tlohe. Uvadzame iba matice.

0 01 00O
00 0 0O
I=(1 3 1 2 0
10 0 21
0 0 0 0O



03210
0000 2
o=|0 00 0 0
0000 0
013 10
0 3 1 1 0
0o 0 0 0 2
c=|-1 =3 -1 -2 0

-1 0 0 -2 -1
0 1 3 1 0

2.4 Vypoctom overte, ¢i je splnend nutnd podmienka pre dosiahnutie stavu (8,2,0,0,12)
z pociatocného znackovania v PS z prvej tlohy. / Check by computation, whether
the necessary condition for the reachability of the state (8,2,0,0,12) from the initial
marking is satisfied in the net from the first task. [2b]

Hladédme rieSenia stavovej rovnice v N

8 5 0o 3 1 1 0 1
2 2 o o 0 0 2 T2
Ol=13[+]-1 -3 -1 -2 0 |=*]|xs
0 0 -1 0 0 -2 -1 T4
12 3 0 1 3 1 0 Ts5
Po vyrieseni rovnice dostavame rieSenie:

0

0

3

0

0

2.5 Nakreslite Graf Dosiahnutelnosti zo zadanej PS na obrazku. / Construct the reach-
ability graph for the given Petri net. [4b]

2.6 Nakreslite Graf Dosiahnutelnosti zo zadanej PS na obrazku. Ak je siet neohraniéena,
zdovodnite preco. / Construct the reachability graph for the given Petri net. If the
net is unbounded, explain why. [3b]

Siet je neohrani¢ens. Spustenie postupnosti ¢3,t6,t5 vedie ku znackovaniu, ktoré je vicsie ako pociatoéné znackovanie.

2.7 Moze Iqaf ohranicend siet graf dosiahnutelnosti s nekoneénym poétom vrcholov?
Odpoved zdoévodnite. / Can a bounded Petri net have a reachability graph with
an infinite number of vertices? Justify your answer. [4b]

Nie. Siet je ohranicend ak mé koneény pocet dosiahnutelnych stavov. Vrcholy grafu dosiahnutelnosti reprezentuji dosi-
ahnutelné stavy siete, takze pokial je siet ohrani¢end musi ich pocet byt koneény.
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3 Prva Zapoctova pisomka Skupina B

3.1 Nakreslite PS z definicie. / Draw the Petri Net corresponding to the provided defi-
nition. [3b]

{a7 b? C7 d? 6}7

{A,B,C,D,E},

{E¢, Be, Bb,aA,¢E, Bd, eA, eD, Dd, Cd, A¢, Ed, Ba, Ca, bC},

{EE:&B_Q::: 1,§I;:2,a_A>:2,e_E>:S,B—>d:3,671:2,e_D>:3,Dd:3,6—'cl>:3,A_>c:3,Fd:3,B_a):3,C_’a>: 1,@:3},

(2,2,2,2,0)

3.2 Vyznacte preset z mnoziny prechodov = {A, B,C'} z PS z prvej tlohy. / Determine
the pre-set of the following transitions = {4, B,C'} from the PN in the first task. [1b]

oA ={a,e}
5=}
oC = {b}

3.3 Z PS z prvej ilohy zapiste definiciu v tvare (P,T,1,0,m0) a vypocitajte incidenéni
maticu C. / Write the (P, T,1,0,m0) definition for the PN given in the first task and
compute the C' matrix. [3b]

P, T a mg su rovnaké ako v prvej ulohe. Uvadzame iba matice.

2 00 00
00 3 00
I=]10 0 0 0 O
0 0 0 0O
2 00 3 3
0 31 00
0 2 000
O=13 0 0 0 3
0 3 3 3 3
0 1 0 0 O



3.4

-2 3 1 0 0
0 2 -3 0 0
cC=13 0 0 0 3
0 3 3 3 3
-21 0 -3 -3

Vypoétom overte, Ci je splnend nutnid podmienka pre dosiahnutie stavu (6,6,5,8,0)
z pociatoéného znackovania v PS z prvej dlohy. / Check by computation, whether
the necessary condition for the reachability of the state (6,6,5,8,0) from the initial
marking is satisfied in the net from the first task. [2Db]

Hlad4dme rieSenia stavovej rovnice v N

6 2 -2 3 1 0 0 1
6 2 0 2 -3 0 0 T2
5l=12|+] 3 0 O 0 3 | x| 23
8 2 0o 3 3 3 3 T4
0 0 -2 1 0 -3 -3 Ts5

Po vyrieSeni rovnice dostavame rieSenie:

3.5

3.6

S oo N~

Nakreslite Graf Dosiahnutelnosti zo zadanej PS na obrazku. / Construct the reach-
ability graph for the given Petri net. [4b]

)
o®
PI 3
< o)
N\
tl t5 p3 3 t3
2 p4
3
.o 6
.
p2

Nakreslite Graf Dosiahnutelnosti zo zadanej PS na obrazku. Ak je siet neohraniéena,
zdovodnite preco. / Construct the reachability graph for the given Petri net. If the
net is unbounded, explain why. [3b]

Siet je neohrani¢ens. Spustenie postupnosti ¢2,t1,t6 vedie ku znackovaniu, ktoré je vicsie ako pociatoéné znackovanie.









3.7 Co vieme povedat o prechode, ak m4 vo vystupnej matici O nulovy stipec? Co vieme
povedat o mieste, ak ma vo vystupnej matici O nulovy riadok? Odpovede zdévodnite.
/ What can we say about a transition if its column in the output matrix O contains
only zeros? What can we say about a place if its row in the output matrix O contains
only zeros? Justify your answers. [4b]

Hodnoty vo vystupnej matici O reprezentuju véhy hrdn smerujicich z prechodov do miest. Pokial m4 prechod nulovy
5tlpec tak z neho nevychédzaju ziadne hrany. Pokial ma miesto nulovy riadok, tak do neho nevstupuji ziadne hrany.

10



4 Prva Zapoctova pisomka Skupina C

4.1 Nakreslite PS z definicie. / Draw the Petri Net corresponding to the provided defi-
nition. [3b]

{a7 b? c7 d? 6}7

{A,B,C,D,E},

{D¢,cB,Cé,aD, Ec,dC,bC, Aa,bB, Ed, eA, Eb, Cd, Da Ee},

{5513,C_B>2 1,(7513,@7512,5525,@:2,@: l,A_)a:Q,b—B>: 1,Fd: 1,&:3,55:27@: 17170;: 155:2},

(2,1,2,2,4)

/

4.2 Vyznacte postset z mnoziny prechodov = {B, D, E} z PS z prvej dlohy. / Determine
the post-set of the following transitions = {B, D, E} from the PN in the first task.
[1b]
Be = {}
De = {a,c}
Ee = {c,e,b,d}

4.3 7 PS z prvej tlohy zapiste definiciu v tvare (P,T,1,0,m0) a vypocitajte incidené¢ni
maticu C. / Write the (P,T,1,0,m0) definition for the PN given in the first task and
compute the C' matrix. [3b]

P, T a mg st rovnaké ako v prvej tlohe. Uvadzame iba matice.

000 20
01100
I=]0 1 0 0 O
00 2 00
300 00

11



2 0010
0 0 0 0 2
O=10 0 3 3 5
0 01 01
0 0 0 0 2
2 0 0 -1 0
0O -1 -1 0 2
c=10 -1 3 3 5
0 0o -1 0 1
-3 0 0 0 2

4.4 Vypoctom overte, €i je splnend nutnd podmienka pre dosiahnutie stavu (2,1,2,2,4)
z pociatocného znackovania v PS z prvej tlohy. / Check by computation, whether
the necessary condition for the reachability of the state (2,1,2,2,4) from the initial
marking is satisfied in the net from the first task. [2b]

Hladédme riesenia stavovej rovnice v N

2 2 2 0 0 -1 0 1
1 1 o -1 -1 0 2 )
21 =12+ 0 -1 3 3 5|=x*]|xs
2 2 o 0 -1 0 1 T4
4 4 -3 0 0 0 2 Z5
Po vyrieseni rovnice dostavame rieSenie:

0

0

0

0

0

4.5 Nakreslite Graf Dosiahnutelnosti zo zadanej PS na obrazku. / Construct the reach-
ability graph for the given Petri net. [4b]

4.6 Nakreslite Graf Dosiahnutelnosti zo zadanej PS na obrazku. Ak je siet neohraniéena,
zdovodnite preco. / Construct the reachability graph for the given Petri net. If the
net is unbounded, explain why. [3b]

Siet je neohrani¢ens. Spustenie postupnosti t1,t3,t5 vedie ku znackovaniu, ktoré je vicsie ako pociatoéné znackovanie.

4.7 Co vieme povedat o prechode, ak ma vo vstupnej matici I nulovy stipec? Co vieme
povedat o mieste, ak ma vo vstupnej matici I nulovy riadok? Odpovede zd6vodnite.
/ What can we say about a transition if its column in the input matrix / contains
only zeros? What can we say about a place if its row in the input matrix / contains
only zeros? Justify your answers. [4b]

Hodnoty vo vstupnej matici I reprezentuji vahy hrén smerujicich z miest do prechodov. Pokial m4 prechod nulovy stfpec,
tak do neho nevstupujui ziadne hrany. Pokial mé miesto nulovy riadok, tak z neho nevychadzajui ziadne hrany.

12
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5 Prva Zapoctova pisomka Skupina D

5.1 Nakreslite PS z definicie. / Draw the Petri Net corresponding to the provided defi-
nition. [3b]

{a,b,c,d, e},

{A,B,C,D, B},

{aC’ bB Eb Ab Bb dB dD Ba aE eC CA Ae Ac D Cd}
{aC’ 3,68 :2,Eb:3,Ab:3,Bb:1,dB:2,dD :1,Ba:1,aE :2,eC : 1,cA:2,Ae : 1,Ac: 1,¢D : 3,Cd : 1},

(4,0,5,5,0)
[ /@\ E
[
A \\O \A
\@/ D
5.2 Vyznaéte postset z mnoziny prechodov = {A, D, E} z PS z prvej ulohy. / Determine
the post-set of the following transitions = {A, D, E} from the PN in the first task.
[1b]
Ae = {e,b, c}
De = {}
Ee = {b}

5.3 Z PS z prvej ulohy zapiSte definiciu v tvare (P,T,1,0,m0) a vypocitajte inciden¢ni
maticu C. / Write the (P, T,1,0,m0) definition for the PN given in the first task and
compute the C' matrix. [3b]

P, T a mg st rovnaké ako v prvej tlohe. Uvadzame iba matice.

00 3 0 2
0 2 0 00
I=12 0 0 3 O
02010
0 01 00O

15
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5.4 Vypoctom overte, ¢i je splnend nutna podmienka pre dosiahnutie stavu (5,2,0,2,0)
z pociato¢ného znackovania v PS z prvej tlohy. / Check by computation, whether
the necessary condition for the reachability of the state (5,2,0,2,0) from the initial
marking is satisfied in the net from the first task. [2b]

Hladédme riesenia stavovej rovnice v N

5 4 0 1 -3 0 -2 1
2 0 3 -1 0 0 3 T
Of=|5]+|-1 0 0 =3 0 |x*|xs
2 5 0o -2 1 -1 0 x4
0 0 1 0 -1 0 0 x5
Po vyrieseni rovnice dostavame rieSenie:

—19/7

—8/7

—19/7

18/7

3

Kedze sa jednd o jediné rieSenie a nie je celo¢iselné a nezdporné, tak skiimané znackovanie (5, 2,0, 2,0) nie je dosiahnutelné
7 pociatotného znackovania.

5.5 Nakreslite Graf Dosiahnutelnosti zo zadanej PS na obrazku. / Construct the reach-
ability graph for the given Petri net. [4b]

5.6 Nakreslite Graf Dosiahnutelnosti zo zadanej PS na obrazku. Ak je siet neohraniéend,
zdévodnite preco. / Construct the reachability graph for the given Petri net. If the
net is unbounded, explain why. [3b]

Siet je neohrani¢end. Spustenie postupnosti t1,t4,t3 vedie ku znagkovaniu, ktoré je vicsie ako pociatoéné znackovanie.

5.7 Je mozné, aby pre nejaky prechod T platilo, Zze ¢T' N Te # () (prienik pre-setu a post-
setu nie je prdzdna mnozina)? Odpoved zdévodnite. / Let T be a transition, is it
possible that 7' N Te # () (the intersection of the pre-set and the post-set is not an
empty set)? [4b]

Ano. Pokial je prienik pre-setu a post-setu neprazdny tak sa medzi prechodom T a kazdym miestom z prieniku v sieti
nachadza slucka - hrana z prechodu do miesta a hrana z miesta do prechodu.

16
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6 Prva Zapoctova pisomka Skupina E

6.1 Nakreslite PS z definicie. / Draw the Petri Net corresponding to the provided defi-
nition. [3b]

{a,b,c,d, e},

{A,B,C, D, B},

{Ad CC Bc Bd cE aA Db dC De cD cA Ac Ea Eb aE},

{Ad 2,¢C:1,B¢:3,Bd:2,cE:2,aA:1,Db:1,dC :3,De:3,¢D:3,cA:1,Ac:1,Ea:2,Eb:1,ak : 2},
(5,2,1,5,0)

6.2 Vyznacte preset z mnoziny prechodov = {A, B,C'} z PS z prvej tlohy. / Determine
the pre-set of the following transitions = {4, B,C'} from the PN in the first task. [1b]

oA ={a,c}
B {)
oC' ={d,c}

6.3 Z PS z prvej tdlohy zapiste definiciu v tvare (P,T,1,0,m0) a vypocitajte incidenéni
maticu C. / Write the (P, T,1,0,m0) definition for the PN given in the first task and
compute the C' matrix. [3b]

P, T a mg su rovnaké ako v prvej ulohe. Uvadzame iba matice.

1 0 0 0 2
00 0 0O
I=(1 0 1 3 2
00 3 00
0 0 0 0O
0 00 0 2
0 00 11
O=1[13 0 0 O
2 2 000
0 00 3 O

—
Ne)



-1 0 0 0 O
0 0 0 1 1
c=10 3 -1 -3 -2
2 2 =3 0 0
o 0 0 3 0

6.4 Vypoctom overte, ¢i je splnend nutnid podmienka pre dosiahnutie stavu (4,3,1,9,3)
z pociatoéného znackovania v PS z prvej dlohy. / Check by computation, whether
the necessary condition for the reachability of the state (4,3,1,9,3) from the initial
marking is satisfied in the net from the first task. [2b]

Hladédme rieSenia stavovej rovnice v N

4 5 -1 0 0 0 0 1
3 2 0 0 O 1 1 To
1l=1114+]1 0 3 -1 -3 =2|x]|ax3
9 5 2 2 -3 0 0 Ty
3 0 0 0 O 3 0 T5

Po vyrieSeni rovnice dostavame riesenie:

O = O = =

6.5 Nakreslite Graf Dosiahnutelnosti zo zadanej PS na obrazku. / Construct the reach-
ability graph for the given Petri net. [4b]

6.6 Nakreslite Graf Dosiahnutelnosti zo zadanej PS na obrazku. Ak je siet neohraniéena,
zdovodnite preco. / Construct the reachability graph for the given Petri net. If the
net is unbounded, explain why. [3b]

Siet je neohrani¢end. Spustenie postupnosti 3,4, t1,t2 vedie ku znackovaniu, ktoré je véicsie ako pociatotné znackovanie.

6.7 Co vieme povedat o prechode, ak ma v incidenénej matici C' nulovy stfpec? Co vieme
povedat o mieste, ak m4 v incidenénej matici C' nulovy riadok? Odpovede zd6vodnite.
/ What can we say about a transition if its column in the incidence matrix C' contains
only zeros? What can we say about a place if its row in the incidence matrix C' contains
only zeros? Justify your answers. [4b]

Hodnoty v inciden¢nej matici C' reprezentuju zmenu znackovania v miestach po spusteni prechodov. Pokial méa pre-
chod nulovy stlpec tak jeho spustenie nevyvold ziadnu zmenu znackovania. Pokial m4 miesto nulovy riadok, tak jeho
znackovanie nie je menené ziadnym prechodom.
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7 Prva Zapoctova pisomka Skupina F

7.1 Nakreslite PS z definicie. / Draw the Petri Net corresponding to the provided defi-
nition. [3b]

{a7b7 c, d7 6}7

{A,B,C,D, B}, o

{aC’ Bd, Ac cE dB, Ed aB, aD dc, bD dA {,bB, eB, eC, Ab},

{aC :2,Bd:2,Ac:1,cE :2,dB :2,Ed:1,aB : 2,aD : 2,dC : 1,bD : 3,dA : 1,bB : 3,eB : 1,eC : 3, Ab : 3},
(4,0,3,2,3)

Q‘/ N%

—— >

7.2 Vyznacte preset z mnoziny prechodov = {A, B,C} z PS z prvej tdlohy. / Determine
the pre-set of the following transitions = {4, B,C'} from the PN in the first task. [1b]
oA ={d}
eB ={b,d,e,a}
oC ={a,e,d}

7.3 Z PS z prvej tlohy zapiste definiciu v tvare (P,T,1,0,m0) a vypocitajte incidenéni
maticu C. / Write the (P, T,1,0,m0) definition for the PN given in the first task and
compute the C' matrix. [3b]

P, T a mg su rovnaké ako v prvej ulohe. Uvadzame iba matice.

02 2 20
0 3 0 30
I=]10 0 0 0 2
121 00
01 3 00
0 00 0O
300 0 O
O=1[1 0 0 0 O
0 2 0 01
0 00 0O



0o -2 -2 -2 0
3 -3 0 -3 0
1 0 0 0 -2
-1 0 -1 0 1
0 -1 -3 0 0

7.4 Vypoctom overte, ¢i je splnend nutnd podmienka pre dosiahnutie stavu (2,3,2,1,0)
z pociatoéného znackovania v PS z prvej dlohy. / Check by computation, whether
the necessary condition for the reachability of the state (2,3,2,1,0) from the initial
marking is satisfied in the net from the first task. [2b]

Hlad4me rieSenia stavovej rovnice v N

2 4 0O -2 -2 -2 0 T
3 0 3 -3 0 -3 0 To
21 =3+ 1 0 0 0 —2|x*]|as
1 2 -1 0 -1 0 1 Ty
0 3 0 -1 -3 0 0 Ty
Po vyrieSeni rovnice dostavame riesenie:

1

0

1

0

1

7.5 Nakreslite Graf Dosiahnutelnosti zo zadanej PS na obrazku. / Construct the reach-
ability graph for the given Petri net. [4b]
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2 13
h 4 h J
ml m2
(0,4.0,3) (2,3.1.2)
{ma} {ma}
t1 3
h 4
md
(3,3.2.0)
{mQ, m1}
t2 t3
h 4
ma mé
(0,6.0,1) (2,5.1,0)
{m0, m1, m4} {ma, m1, m4}

t3

m7

{1.7.0.0)
{m0, ml, m4, mé&}
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7.6 Nakreslite Graf Dosiahnutelnosti zo zadanej PS na obrazku. Ak je siet neohranic¢en4,
zd6vodnite preco. / Construct the reachability graph for the given Petri net. If the

net is unbounded, explain why. [3b]

t5

t4 pl

p3 t1

Siet je neohraniéenda. Spustenie postupnosti 3, t4, t1, t2 vedie ku znackovaniu, ktoré je vicsie ako poéiatoéné znackovanie.

7.7 Je mozné s pomocou mnozin P, T, poc¢iatocného znackovania m, a mnozin pre-setov
a post-setov vSetkych prechodov z mnoziny 7T zostrojit Petriho siet ekvivalentnu s
definiciami (P, T, F,W,mq) a (P,T,1,0,m)? Odpoved zdévodnite. / Is it possible to
construct a Petri net equivalent to the definitions (P,T, F,W,mq) and (P,T,1,0,my)
from the sets P, T, the initial marking m, and all pre-sets and post-set of all transition
from set 7’7 Justify your answer. [4b]

Ekvivalentnt siet nie je mozné zostrojit.
Na zaklade uvedenych tidajov sme schopny zostrojit Petriho siet, nemame vsak tidaje o nédsobnosti jednotlivych hran,

26



definicie teda nemoézu byt ekvivalentné.
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