TS = <, hed,—, T AR L) Tusiiou systom
G(TS) =<S,E)  Sdade grapliof TS
£ {45308 /35 5" for souen ]

L e Pastle)
Pt Pragwenls REE
/fixafjs - ‘ Jis (W)“‘
Uinear-diue properies (LT poperdi) pa(@fy e Pel
rausidiou SUSRM 53,44‘3{{'&5 P | I

| TSEP & Traws (&R
Flohe S 59\/34'5{)\6’/3 I

SFEP < Tra5(5) £ P

_,_______.—_——‘—-—-f —~m —
(wdw OVU(Q.AP>

spl Joy | CivenesS

—

neatty e éﬁm‘mess ovr Iﬁ\/{wss
FﬂoMies) \au(" (WAG i clious

of QQ»\(meSQ oud Cavernsss

| ,F(orm,(\'eg.
(m\S‘/Q é
It y & . I / o
‘/’01&!“? Ear{ enen go‘u,‘p,d&ju 2}4}0&
Q.gf7f2iw: v S Dy, 44/0\ fb ( B
/%Q@F; Lusy ngm{u&f
AP=Lred, gy
QA(KC/\)’Q/:OH. «{?Vo@w&u/ili e %rew A *‘60( So -
e cuiiovt bS, green Sqved So gvee - -
M&%&&M LS 550, 848,

B TS g s »

Arace '- im}{w‘ﬁ@j_{wj.h._'




LINEAR=TIME BEHA\uouR &, PROPERTIES
Hv};g»a—xs Pvei iy e P L) 'tﬂw«)ﬂous sfcwz )

QTs) = <V, &) wilte \=S aud E { <55 e SxS[s ! ;orsoweaeAc4}
| STATE GRAPH of TS B Setastle)

\ o T Sole 5 T Fade apl,

e S*o S Sl fuad *V‘oawm\ wr_\*q@_\%s*(vm)

NTATON 75,508, TGli=s;  7E7T=55-5 |
r_e‘i‘CTr) So, ’ rfﬂ 3‘3“
(:&&sg.ﬂ 1§ is Fude, Tr= 5,5 .- o, oo Last (7)) -94
~Con (T) =
{ Baklis (15 l{@‘f mis '“‘}(‘“/& =5 Ss,.. Y A L&STL('IT)T
N- o () =

T is mogiosl i TES*E Post (Lasi(n)) = or TES™.
A qﬂ‘u%{ | audS v ot *{e)rm"uaf T s (“wﬁ\uq)_@

..—-&

-+ % Avidrad: gq& TleleT
s L pamad \-i T (s wihal A Woximad .
. tra ce(ﬂ) pwl

“ £T\s§\-(ﬂ\ Weuer| € )

Cpatls %w%wwk)
JU‘&C&UT) i troce (Tr) ME \ 3 ‘T'Dw @va g%ﬂVO% 9&% Wagu«u‘,{)

tra ces(Padlis (s) ¢ epony S€S -
Traces () 1= Trace wwi Pils(s) Lﬁ«e AT
podl Praguaonds Prows & e TS
‘chgs(TQ ) Trees LS)

SeT

) ek oo 5t APof@«/Jow, propes dicis
l5 & §Ub§% i (Q*NQW LL( &'L Mn{\u(‘ks\ 7(?%C€ Cj{)g_ug qu /)£ P(o g

— A{)w Y
Wlﬁf ¥
NoTATION . i niie i WQS(TSJS s

Siwko 9 S Supine § < Q‘“’)“’ Lo
NoTaTion Em=F | (q? Tr&ws/&)QP



{NA‘} . -
Tf an,@\h | Y\—‘Z.F % '—kg

\j \\\ - oLp, Xl\‘d—ax\(%
: 5 1 ) udsWalfiu \/WJ
o i o e EEE {M} Lf‘"%ua awm
g ey We Coustder
‘ x . { 1 ‘ TLI 2
RGN g, et
M ey ed, I green, 5 greon, lled,
Aci (5 '
— red, |
Tiigh = ok g, T, ~ Mot
w} {“4thv}‘LV> o 7‘WLQA
TR L tety (e, el
| L (peea)? =4 qrem |

Telights = Trlight, Il Trlight, = Chindy Aet, =, DT, AR, UAR L_>
| Ll a0)= LL%) L )

Patls f‘e\ﬂmw‘\:s: widid, viet waxwa{ /pake | ey
WWWf%WMM%WMWM&me
v e L\‘g&t | T(L{gw

< red, ltcd2_> wrdiad /M&mvmaﬂ /p&/uv a/u/b
X grem redyy e Grevis) M\w/mwo«w«ﬁ/’»
<red,, reoney {gream,, vedy) {reda | Freun7 - widiad /meximad /ps b

" Trng&h " {MA% {WA}:{M‘} drae &f a9 mewt

T- ()W»(»JW\(?S P ¥ f\rs-} %&?cf&/ﬂ_ i 381&29,1/( \ui/\m/l.e,@a QDAUL
edq, {green,  reda] {redq, C(}"'Q”‘z
- P® %«3%¢ {W& P {qream,y - QE
{Wu"&*%zfl Lyreous, %@M} &



T twpondauce of Aaceo <S’ Ak, T ALY (€ SehedsS, Tes, LS8

WLOG? Mo Avnmgual $dades W TS (m@, all-wdciual padl ’{”J‘“MS
IR W\'F'W“@ :

nuw@%mmw@mma&yw¢4wﬁmf@m@»ﬂlgmﬁvo
A

NG 73@) —ﬁa@s(TS)QP , «\ﬁafﬁ‘u Fc_x_((Q@)
SEP 1 Tewsls) 2P,

TS TS&,_ %&/haue( Liou S%gk/ws Osex i&lse\w sod AP Oif adbowic_

[aroros{ Ul
Teun: Trnes (T6) & Toaes(Th)  could mesn: 7T, iwplomod TS, ,
e g (c:o(re-”/wdb
rag{xme/w\w/l/ ) @b%’ﬂﬁa%woou

Wreoewe.  [races (TS) < Traces (T5,) & JVLLTWPWS POM&N)
' | o [TsEP = Ty ER]

\D?Oog:p (’7) gu()()ose Traws (TL)C T\‘e,@s (TSL) (gscm).
(ed P<(2%)™ B an LT-propordy osor AR
Teow: [S FP =, Teaces (TS =P

‘:? Traceg (TS,‘ > ‘RO\CESG =

TS ED
J&%’?@ 4

(é) Su(}FOSe/ 18 \JP @TSA:P hdds %00( A u—{?sz-U’L('HS ostn AP
Toor 4 aﬂso nolds dor Pr=Troces(TS2). AsT? \ﬂ’mces(r&
1o olds obviously (&Gtkmns Troces (T5,) Tm%(m)))
Wo Concnde TS, \:Tr&@s( ;_} Wl e mode:

- Traces (TS) ‘:\M @S CTS&) ‘
soosstowge.  \roces (TS(\ :TWC/S (T@J < LT prop arbes osn AT
e e L,EEEFP O T FP

e - @u \Ja/QQ)wC_Q, oy TS U TS, TS, :\E‘,lqﬁll M»JLS&M‘

I J(, S Z,TproP&M—\eS -
= eymw

/ Kﬂ:%' b




Eﬁ/‘&'ouo ./\M\a <9£ LT- FfoM.QSJ

o bfﬂ | A/&L’

Vlo »bz : OOW'f ‘5
Tavadawd o Sefedy %eﬁam  Liveness @mm ly /
/&MP /Z‘a()fehug

i U pipandy [y oo K8 (e B AN ) 15 ou oty

AL F?{ 3 %(\Som inrwula
ch \D(o?onAAou&ﬁ

calcolus oot AP

P B UK AAL e

| Evawmple: AP= laocf, & —au\g
—@( B\(\ \>O}

D= AN A c@¥y/ MER
= L A0eA A AN faeh orbeM yFoc arll iz0

Toc soly e F(OP-QAAAa, Pow /‘IX\G@M 4@3 pop: ﬁorwb

TSE Py & Teows (TS) € Pue
S e pails of G(Ts) {:revce[T> € Puns
&S Ns stede 03 TS ou a?e«d&TofTS |
SE &
S Vs rentiably sdaleof TS SES -

Tows unviiauds e Shale- piopexdies Aduad o be &tao(ecL
4@( A /%\W%\AAO\A S%SW /646. dﬂtck_\\«% /..L@\,o/w \l 6\94)(3 W

PG&,\ /f-,ih@n:a\/ld | | ,,/7/‘0“ Cﬂﬁ‘\ \)GL
ul-.r'a-h{ : _— :' @ ',w

g0y (3 %f 5 . T ‘":{6’?” S

Ove AP = ion& wend ;| non = ords /’7'6’{4 QY)Y lhdﬁs\'ved\ww
& oy A AM\)MO& Q><QQ/OSI~0VL a%\sm,d&wu Oau@i_&(ﬁ’&sw(

(o Alg \weyU BUA
MM\ ~_‘OU/LA\)—\CD/~1.




. /S&.@ 4! \
0 01 ool 4 didious o fiutle podle thaguends of exeodias
“)QLW \axo(;ax&es AMPOSL COUOLVNO wite p Prag
e.q, " “Undyawiug Mowey , o Lotre cA [d(V isw%ae_d,” >
3 ot wilhalowig a/aoiaAm BP = CpTv)T wekrue) Q

PN, 5. Y PSS ARY: Lins & Fhudle predx
Sduidipns o icfitle exeon diow elohieg@® 1,0 a(rid‘d ok ®

| . . o) APy
P as o Safedyy poperdy : Y 3 BPS(Q\N)} ) Pgmﬁz:(;l JRN (3P >)
o T L b;IPN£¢¥€S bad t4ceS

\nawve barol ()f%%‘xeS

- = APy -
A \d«re—(iw)\%,f&.Ew,o.[(mn-@)) ) Pg = 1.
(evory “onsafe" Arace h1as & bad P“?Q‘/‘ o
B (R = Lre@®st/ 6. @)% B =

&AP)W
ks

i
g

lomma., TSk Bt &7 ?&%$-m(755 8 &P(\?m@ =<

Poofe () 1 oy e Tousg, (TS0 BP(Fsafe) " '
f e = dreTous(d 3 (030= fﬁ@ﬂ&&‘*@)
| S JoeTraus (19). 7¢ Psofe
= Teaws (TS & R

. = TS/% P..san,
(&) |8 TSE P\s“ﬁq = Tracws (TS) & Fsafe
Wepnaed ¢ > FecTRaws(Ts) ok Foafe |
\uo\\\'ed&&r s A & e Temees (TS> 3\(120 7 cBP (X>SQ€Q,>

=5 JeeTaes (1Y3An oy, & TYnceS (TS>OBP(PS*€€> .
| = Trewsgi, (1) A BP(Peap VAP - |
o i Sefe
- T Trwasg;, (75) < T gy, (1) < Viadbdgprep P (7, EPTS D)
P | - pro o Vemees ga, (TS )Qv&m ()
of. (=) Led P fe asadedy pro | aud (Gyp) i (T5) = Ivedeger
7' P( g?&m'.) 15 E © é\% ms;@h (TTa)n BP(PS*fe\) :—CPCF

= Traes fin (TS1) O BP(Psafe) =
é;%' TS, =P,



Ie_‘_“it/é) Traces\‘am (Ts) = Temces S (TSL ) =
' © N Psadedy proparkyt TIEP = TS, R0

(é‘) LO.J"MW\\‘?(-(I\) P is Sa% E:rop | Yy P= do_Sum (F) |
| Jf).d_of",'ﬁ_k(ﬂ"’f’fg}o: ,‘leo%g;(; )w~ =:{ o QAR l?reﬁ (o
Voo ¢lowiu Ped™

)
‘%“<:'") We &SSewme — = \&f_ﬁeip_(ﬂ;}
(ngp) (TS, FF = TSE P holds for all Soc fody propordics P
We @b Pr= closuwe ( Toaes gy, (TS2)). Then B is o g0
‘e @“(\ A Lewmma, NS@’TS&.\: P Gecavse
kaces (T8,) ¢ closore (Tracesig,, (T62)) = P

Teon TS, P Oy typ), oud Aorefore Traws (Ts) =P
Nesw We Coucbude b 3 |

TroceS gin (TS) = w({ (Trows (T&\ |
: &Fpregﬁ (P) > |
?Nu‘il Ccloseore (—Daw&@'n (TS;L\»
- Troes g (TE)- |
Co(o\(&)l% - s, [T\SAB:TV&C@S@-M (15} &

&) V?Sm% P}WM:TY&FP = 15 FP. |

o

. Boauy voniond is w snJoby propan/ly.
P = {(\o‘\q A2j Q(&AQJw/A;FE ﬁoraﬂizoj’ " Sow F(DFOSH_‘.OMVQ
| ‘iwvl@r{w{)( AP
= (Y \@RP. @)") o .
W WRP = { AchuAy - An, i / KB or ol fe{oﬁ‘”}"‘}]

amoniwmal bud prfaxes

_ ‘ . ‘ .‘ T w }t Z@: wlaof_ h=o  —
&awg\ef -\I(Mohug wiadhiue G 3 e \HAM: e 9:30(9.} ‘ |
2-godan = { {sadr) {seclay {soda A3'3“* / AzAy... SAP? |

Ag oL SQLM o

Rp = (oMolseday) (Vs fsoda] . (2R fasdal) (5T
+ iéode\j {Soda\] (QM)\{SQDKQ‘}> KQ\P{P)* ‘
MBP = AP {5eds) + {soday (R fsodal ) + TSedat{soda) (AL {sodn))



A\?: {M‘ W‘LJQ,QQ,Q\M}I "Uv@{fﬁ QIW
f;: at Qoast owe &'JQ‘A I afwerys on !
Po= § AcAAL.. @A) |Al =4 Foral e |
| , < Ard _
BP = Ut g ) [ 120, A forsamaicto: )
P ks new v Al case Aued, & eigluds awe Sw}%c&(dém
oA A Ssue Aime " |
Pp= { Aoh AL c@Y/\ AN\ LA Loraltic ]
‘-B?: AN Ay Q(Qf‘?)*/uzo( \Ai\z2 Lor iefo..ul}

P,S: "4 red P&asl MANSE -(wwolfmﬁ% be P\f@d&d 6,?) o %Qﬁowpaag.e I
BP(C,): {,Pto P\«M.Ahé@w)*/ﬂ DL 1. Aﬂ,}g&ﬁow waudl A.‘M%Vedjj

B, = {Roh oAy - SN/ Vizo. (rdeh; = 1704 AL, _oWB}

b {rdl - ¢ {rd)y © BP(R)
Lysalow Y {4aa00rey {rea} fred} & lredl] § 8P (P3)

& mBP (Ps)
L=
el

ot & Muuiwef
bad prfix
Yo - & N FA for. BP[P&}

792l |
i |

G @ o e Rl
%eRLowW A 7 reel (P |

Ytlow



Beovorage, Vauding Wadine: "  Rehouse never Looses”
/\),' l TLQV\U\M@‘(L »"qé,ejule,d Cotus (S ag?wmds ad ea,erS(‘M W uw B -
of, depused drinks® * AP.= {pay, drinky

P {hehay. € @)/ ool tzo: osiss/petehd

‘ . S z\{og‘\‘f;i/olriukéi‘xa‘i,(l\}
o {@ fpad Tarik) {drik) &P '
pbver | § {pay) fdeinky ¢ fpagh fdrick) {denk] &P



Seqdy, cousdiaiug Piulde belraviout whity Giveltess Cousdrmiug

. ‘ | ‘ (Mi\'m‘/ie M&V\'DUP _
ALiveuess|  Feje WWE (F)* e A% wee Peise
< L e

| \ |
Lownl {lug. O m\ | | . i 3
hmg{ms (»(w(eﬂ Uﬁ) | frd (Peise)=(2™)

: A : | &
Lnem OM kﬂ‘) 5—*. pe/.M ___Pa&e /
\hope-Ie,SQA\ /\MUA/VQ/( ex Lysion .

&Mdsbr SQJ\M@(P

QOV\'O'(/&A\ /V)O\R- 6(14&/ t‘ﬂo\/\ ardy,
:7 - \ - e : no(‘\q\42—[
o R | ,, g2, WB?((A\‘WS\.\‘,A}
‘ {It ° ; =Y+ "\-Q,Q Y , A} 1, C{'\'A,L
pyt o ) -
L el (G0 =g ) |, el (y>or GiEg- )

‘”\Cn'/& Feausihiou Systews )
[k, - (G
45 /1
N

T '\.o«& iveness Coudidaous '
o (esmbonlly) e process wil eweu dvally euds, ils o Aucal
| P1 - i[‘\ol\/\'\w---' Q(QJ\P)W/{j»Sgo_ oy e@/\ (3330 crll/l&e,%‘:)}

o (repearded M/jga@%) end process will eudit ids Oudicaf
Sec s VL (u A 0 L | :
e ey ik (g e &
PD\ i]\ | el / ANR=0 é&?%_?ﬂﬁlﬁﬁ@)j
420. ook, eby

o (sAsssadou }?ve&o\ovv\) eads Woidiug process will %%/%&QQ%/
 emder As aridical Sechien |

\)5 = V\ol\q A&... (—Z(Q‘\PJW/ \f'kzo (\/\/WJA eAk:j:_\j %@ a@\ieﬁa—z

| - A YRz o (WA, € B :7_33'>k.a"/i§ﬁ\<

ifwe wouldwot ave ?G‘H?E\l st peo C,QSAS.QS*\‘\(\M @VKOLSHF \Um/(i/‘-u% ~
Wi Moot :\\«% w et exiAaesd &}oﬁaohs)“k&% Q S/i{oua_e,(\ '

Formulo/dow Geold be: Y o \

B7= TR ARy, €N /= Fkzo Vgzh (waid ehjucncrts o

| A 3&30\2’5? R (WB“I‘L; e/\ifk Au“fﬂﬁAj\Lﬁ

[




(ﬁaﬁv&a NS oS L@?szess Pro(m,i\

o e Safedy aud Qave ness WM@& d/LS owt (Ne)
o Is ouy LT- pojpardly 4 seforby o émewvgs \)(OF”‘A% 2 (le)

_ L@V\/\WW\ Tw JM&QQ LT”WPWMAP/MWA\S Lo}é M

aud & Qioruss WWA’LQ o (AW .
Pcoof LA PAe a Orop eSS WP’QA'A’? o 1‘\ \ uam we¥(P3:(QM) :
| A Yellows - el closvee (PD = ((QAP') §g Pis o

o safedy (&W’M’ Ao, Ao P= < (AP

///———”/f/“——f/ |

&ﬁwg\fi? " oudiug Mg diing proides beor m}ﬁw&&g OW }P
| @4(/{% 84!41/»14& % frﬂzmc{m% Soda WW%IMS (L @ (ow.

P - P,S s.oda, % poo-bmr : |
N {soda \oeef | . S%@%g&’w
Byt Llseda] [oodal {sodal Aghu. AR (233
B oo 1= LR RRy- (W) im0, Ay Loeoc) §
o BP- (QAP\{S o\&\} QAP)* N | :‘6\92\/\055 WMAA&:

Sods\ \QS A"Q]X , ’F

50&9\‘_1 XA , ,

u&@e@uw\ egow os\Zleu\ LT f}wiov\% P osec AP Alere
T exists a Sm&@a{) }2/3/3 P&a& éﬂud A Liopuess }%}mp@%\g Peise
o sk P = Rg 1 Pies ~
/\I()W\Q/Qta Pt = closvre (P

o= P (@R cﬁoswe(P)m

Pt

To{)o\ NN Anarac e zadion’ (o »_‘  0~4 5

/W\W d oM C&Ap . O\(TY 0‘93 0, ¥ Oa gud n vs R
\v\duces A@(A@*@‘O KTCL ' . O‘”;iﬁs& ??:WOVL?N@Y

b N0 Ty dosedy/ég ~ S4 ropedies
deuse sds v C«%s& Yop QM\M%
C{OS()I{ (?\ —~ /Q—oPOKO%\OQ«Q C OAUVQ 0¢ F
T&o. &OOWVOS\AAO\A , Worm /MM #ie OWS 5(670\/?4

Pfo{?‘-e/*\\o"\ NTY /A%)o\o SpS C&.» Foc ol seds KK /lkméxs*s Ry

doms qu, %/\
Peood: <o -y B:\ﬁxf_ﬁc)@\ ek A= AnD.




\Fe\iwess&

USo&ﬂ% Q/_«'wewgs Phop%’ﬁ O\‘éwo{ fe @fuaf&u{@d w%u‘(‘
Somi /ﬁﬁguw‘r)/&(ous Q/Qrmql Efa{rwggﬁ

Process f/&{rwsﬂ Asorun S Yor plocesSes P‘ﬁ; By shoold auswer &ug

CoudAuu ous we,?oes{ \%%élmaﬂ% - | |
ShmusaMiou g‘%ego(eww e.g. /ﬁb;w/-waﬁ o<clysiow Bﬂgﬂf‘wwg |
" Ouce. @ CCesS 1S F&?Usze/a( o process, id (s not Arept wa({{ugﬁreom.'

II&&frccegs (S (‘mcﬁ(u[/l-o.@a b’?ﬁd,m Au (S c,(."AA-(/a@ readist. v

ol T = S &5 —>H—>
‘RSM P A <, - o3 . oy o
P execu/drot h § = S8 TS TG > S
| - aken (51) ¢ Lok [K)
Jiz0: olieh | -
oo% ~emab(e}(/-\3nwﬂ’b(€d(§)¢é T {?—:@M(A

32{20 t A n Al (Sa')*‘b ‘/‘736‘?0" ddep\.
\V%}z o An Aed () # 4= jz0 0 A

%Qg@d(f\)/) @MQHC"A(SJ‘):{:i; ,im/mgg)
é'tﬁli(&« /\)

Q\ec@lu% '&'wwss Pmrw\/beg S o&,w c{owz 643 . Wm'c/&jw%

Ao Pair exe culons: |
TS =g P & TeirTaus(TS)c P

B dpedu,  pagberbthplber
. Soda ?Z: biis 77 (Shot U(ACOMZOQ/QL{O uw
A God )<= (prid)=">Ger = Leoded - Teriv
{enalld (oY, 11] {eunbled (W)} {alﬁ(%ﬁi@é_ﬂ} | (8 2ot W"“%&d' iSer\\J —qee(\v* |

tokouCouckn J RN o .
{é/h(*'j \km ‘&42) <Ahirsty sheuk ) @%%i 'L\_')M((?),) —l}""w%&ﬂ% Asodler] - o?wr-

AP

D &M‘\O‘: )

orobod [k, fesatedd (br), forabled (boclo)
{%ﬁkw (Sgo(a\) ) _PJ',(’;\\O\G& (50'1\0\7 't‘)\k{‘(\ (beebk | )
%@kem(pa%)}

<SQOLQ( 5




&ucis’z3.1,
| &00513-5/
&rma’se’b-é}/

‘QXQCUAA'OM
S, ted S, red s, reds, ..

(s st weakly  {green)-fair.



