STOCHUASTIC HYBRID SYSTEWS

SR dnashe processes
A mT%»tn\dag“ X.r . 4 el an Vo 5550«&.4»&. a

.m\s\...z& .Ym tandow. Variables u\cswp.\x.psf r& o tiwe ook T.

stﬁdt., = N\f\ff oY ank Xg is Ao ok ome
ok hewving w e Th, Xp€$1,1,3,45,Y

T2 102,00 985 ank X it A pricof &
Cowg any's shwwe U Xhe s warWdr .

T2 R Xo 1 M fadio noise M.Gzp. itk up

\oe« o~ ApX QAN |



mr.ﬁdoxi X.a c K\
de: Qf}rmsaﬁ ~ procecs K« JI¢ Jiven J\
mx.« Lz M oc thWuRQ or r\.K cﬁX&mﬁR.R._.&..DJLR

1e), X,

?3&3_,.34 a Procesy 1y wot Yandom
(ordihonad &p echfrion tan Yo x...ﬁ,f\, ru ?.12.\%@ W mar,}ér&
wile  conds Rond @iu»rw Lhas.

E(Ye | Xezy)z 2 %tz [Xezy)

X Y



>.4»§ ok o wackpgal £
E(Xe | Xezy) =y Yoo
Mo s lld & suger-warkygale
ECXe| Xeeg)ly  Vess

A o i€ ctth a sub-mackyale if

E (% X¢=y) 24, Yaos



Dicowke Hwme Mooy dramns A\\&\dgmxu

A disate Y Mavov anim Lo e %L?Er w4 T;&r
S= A.O,.P. Ro) , whane

O s A of shkes
p TS x«d(r(.fﬁnr«. rans) Rov <€98f“b5 andk

Roo 14 e umball diskmbirion of stakey

PCaadr=4)=z Ro(d)  qcQ
POy zg [ *0:q) = RCq )



E/.Ff P \$ \—J.x..ry R S)rc axfcv?% &y A mofnx Na
wSZcF?;». Q= nm\..Af.:.&.lv
Dowste P Xyzq+) = Pick) ;9,68 Hhire e hov,

0 tkn) = g7 ) = Ploctuen= g | xtoe g ) P(l)=g )y ..o
10x (wn)z 9 ? X (W) ...@\,&. Plxw:q,,)

N
by = 3 Rij 1

SRR

ﬁ (W) / P (W .
f?i S B Y% R ??5 - R &:&

)

Vu ) | 200



mrzac. I % L= R i« _ﬁig&roﬁ Mo sldes .S&e
%32:5 ¢ a hdwke Qowss .

Tl erp alabion of dﬁ

Tﬁs& \?éfxg«ﬁ
1€Q

i A\Q (L) 1< & wonwgahe suqerww Rl | thae. e plloving
Un gl by NV

| C
P mewo c.t. 400 z 2) ¢ ¥ ﬁsé




T e gy gan e el o probaAliBike ety UMR Gl
A L \carre Q\_‘(TQF
.w\%g ﬁfssﬂ )Snm.. @/L.—p..f Mrhp/i

’ .m?_;b =l A\e is e mikal  side
¢ 4 2T Vg e Y (Meusale ca )

F0%e) ¢ a hsaﬁgra&%\t&)r«tﬂm}&ﬁh& )
)

Plakse, X eXu) € F

Homewoh gok 2



Yoiciom yrasse

A Viison prowse Ve, 46 Ry wibhvibe A ¥ given as:

40 uo»

4.« K , <.ﬂ\ € ﬁdﬁ, v«ﬁﬂ..fJ

A

") — —
2 -.II.I.“

_ = “

JII“. -



\?F k.?,.. .fmr»s.f Iﬁ_ v.ﬁﬂw S e  omdom gbrhs , and

- AN
o@h .NK.(.NK(_ VR\J“ m\

b

¢ ffﬁﬂl:ms(& avd h.ﬁ...( H..(.J ?\pcrz?mc)g \wos?e. V£XK

.ﬂ. , ..mS cr ot Bk anciual Rwa ce._pos Pvocuse ore Jﬂ«
(aly \ned o wWodde Yt Docurvunce of vt yWhine oy e ayerigg
\W;éf.:c»aw Qs 18 Wwownn,

.@)\ .4//.. 9«4.2»& OX o &/85»; , &6«342.69,‘ o walowa ok )hra?
W walbunghon of A Yt em tompommt,



iyl wlend app roae~.

¢ Vehine a fiped diwe stp A 70
o .W&\ @0 =0
. 63& A aSbbS Uam able <, - W L»n.?a. r:\heo.a

Y
1CC=n) HCS%,&. , M6 10,1,2,3 ... Y
nl

e S« \fvu x,

Vaw anchr mndam vomabl 9, A‘Qr A cam distnl buehion,
¢ ML* eu@ - \He +H~

v - ﬁ\L S0 on



How b Simdte o lovcinn proows wibh vahe A

Varialle pnkaryak @a?»&?
o SXT, -0

o Vrmw a rondow yaabh from M @gdoérx‘p Aigdaz boer-
Aom i vade N
o bk Vg =\ Land Uoze ¥ ke o,€,)

*  Draw o rondow Uamabhe  § »A«df Pra_ &ndof\.\r&w Aisdaz ba-
Aron wih e A

St Pyg, 52 om lezt, ¥ e[S, 8,45,)

o -.. awk $O0 pn.

e



Comovons T Morlow G [CTMC |

A CTMC 3 A onkiunowe fwe Vergion a* PTmC .

ACIMC Y davacdined by o gl
S: (6,R,Ry),
Q1 M sk of chks | R Ho dmachon adboem aud Ro i
(Y er%«.(&..,esom wvi Rl ghakes.

\—/F gn._r.asm (Lntk\/ wf*bv of"e *3@99«? /)u\ @e,&ou.\. ﬁ?gwﬁ
Q. ova — MRe 5 Whans RG.9 ) w e ke of M Parsam,
§ oceas Q&.«Cadr&& Yo Y S s »\qg\s ﬁs Yo q .



J
Li; 2 M_\a t i)
-2 Lig =]
G.\Ti. M ﬂ«df&.’\:ﬁ,& Jecto N.Fu ‘e s a4

ft& 2 P (X u?u g? we_ \nave Yhet




m._?.pefu\ S &ev‘ ?s%r A . ) _ﬁ Was &c{&s«oms*mof

m%h..x...«v u M \nnau@m\&««@a
feal

Arr A«afy(..e.rg % ;EicJ\ Con be O ke rm §e$& al
o:»@c_\é bvowsihon € m?f Unafe ek ard- Sfasm_v‘
X =) \7< - 4, € SN

1% q 1o N .\v.|.uo 1o N .\v.IIwO
O\UO o O\UO
o2 o2

q_ q



M,sr.,ﬁ\os.. K\t c.Es.T LLFS »VSL» \56 .ﬁarrr..,f{. g@.
»Nﬁ Wi ke Vwdnn No C.J.f?. ske un _.l.eg.ﬂ.._;v = @mﬂ.ﬂ“ &me«:v

\9&: nﬂ.e{(..*lo—?: e f..« &bSP o Scsw:\...h &)..C.‘&\A‘% @.wars
fﬁrw \wo\ DTME,



MU?S wan Zo»)?).

> .Ls.;bs.or ««di?._s) Mmoo I h_oo_a.srn ﬂéhﬁv
i& m_ﬂlv ﬁxﬁﬁN}’. ug/?gr

e« W, 20
o (we =) ~ N0, \le-d)
T
mupc;n.:.s ?sﬂ_}so, disdbubion L wean O a-dh
Vamane |6 =S]
e ELW W) = mim e 0)
© (Wg —wy) ol QW -Wp) are Wmbipendedt | €742 57 5



\/MMM T&c%gxs%:‘w&rssrssosgri\iagﬁ mﬁ.f?-

xOg \(.0 Vdép\ A v_\g.((.rn..) g*ﬂbf/ﬂ
ConRuows  Kivw Swmuldion 6 et movﬁir .

¢ Flr w b “.fw 6 S0 .
o Se& Wy zoO

¢ Daw & w@wdows vamable D.A?f e normall dista buhon V(0,6)
’ rwex /Zm - D.

Daw & @wdovs Uanialole D, \Tdf e normal st A buhon taou/@
Sk ium > bﬂ.ﬁhvu. 3 A SO O



ZSPf vwodde andow >®s>§z?\o. mcvr?)

A bk nodad andow- \ﬂws‘,?no‘b nQi..e) W Given by
S= mof\xvﬁ , R, Ro) .VE,?.Z..
i A .vcz.d* A ke dakes |
X = :NS ¢ Me Aiwmen S1om OW._}K oS nuwows S i spacs_ R

L cakiom |
Fip: R -R e imkmous skt un Daiathon ¢ euntue,
9085?@ bo
X = Fly,x)

F .C\$Lt ﬂ«éfw.(: bmﬂ?ﬁ *Jdt)wm.—)wr. %5 Fb\*.ﬁbp\/ ~O%Sw.
PAJ\. é. ) 1S .ﬁl..)w»ﬁ a.ﬂ. \&:r Vorssomn A«dc& 8«\4\.10)}.& o
Yo Yonshen fom 4 do ¢ .



R. U.EQ Ao Aistn r&.éw:oﬂw e tni Rl st

.MO_\ E?O&\mgl A ﬂLﬁ, ﬁ: 5
PY(0: 9 ok AV e ") = .ﬂﬁm, (g ) dx

.\ﬂﬁ. e e ellow °

1\ .T.&no*osw ocoft Tfﬁs» &z. tonRnunous &s?_‘s”? Un m»g)r?
\_‘w?. A Tssr.%es (on OCWYr sf.? 7 ﬂ&vvos P @) @Qﬁ\i@ A
Want, W Yo (sze\,f. e Jnchon dnavgts accor iUy , o
hemee W onh raows a(ss!sun. oL ks,



dﬁm.,z .sl?.s&r» kﬂsoﬁos ﬂn_\ Gf&v /]
Plaw)zq amk xi)eT)= % S‘Sss doc
T

F\ (x,¢)

ol WASS MR &p )dx = 1 vmw >0



doniily fumdions B, (1LY sakispy Ao POE

fL.m = \M ux.Cn ::; M vxee & (x,¢)

PR S L 6Q

- 2 v, Q (%>¢)
Vea

Wi vfms & d vake om&:n cewao.) (rouss 94«949\&»,@.{
K- v?ﬁ(,w.—ze.) m«df) 94 Lo 4\.

Tw f.&y. G A6 due o A tenhnuoy, Ayyramics , T ohadt ace dyy
b~ Wy sw my.nyrﬂfs .



(ﬂf\ wi hal ooSL\..f.bf T.\ Wa G-
ﬂ._\ Cx,0) = Nd:h..uxu

C:&&T\ s c‘m wfy\«\u (An ,oe ?o&&r ab Sfd\f& (oﬁﬁg ow -
Aik'om .

\/ e
9w ﬁc(

@ﬁxﬂw D

Pf




B comse of A srno.x(,é ,ooc_)»wé»tz. bbbl ways s ok

Lon<erved vy wmove |,

M\ ,% Q.\Q\&»R = QL) &

Led. "

1= L (1) = € ( Aestke gubons umate sk wa [0,77)

r Lo , £z
\/\ >
" , -

Alsor bl vy roc.éSu



Sdmske Wbl Bgukion

A shdnke ?..A\‘migfsb. n&.r»»._ov( :

ANy = (XD de + bCXD dus
Xa € _N.‘, , with Wnoon 1nik distabubion X
Aduc b e Nér,»hofi\ a shodhashe poas; 1 .
T gquahion 3§ war Waklon ay

u\\uh.rr. = A€ b(%e) >€¢
A% P

becamse We C shandard Lrovniaan wmoton) 1§ Wk }199:
Malols .



Mo bo slmudake «QPT\TV&* A shodharhe xrthxmhhs%”
Aiffusi o
a(Ay) Ae + b (L) AW,
At
M a rardora vanable To frowm Ao b sty V.Lués.
Fixed o bne L.n« P vo
Vv a apdwm vapgble 2, ~ N AOVQMIV
¢ hof@.»n X, = Lo+ G(AW)E + b(Xp) D,
D 4 varden vapiebts 2, ~ N (0,V5 )

aX, -

°

®

3
gs
N

T s “pproximakion | as db— v i caliyd Tho ubeyral,



Twe ﬂ«c,o..(mc{ &33.{ ?SQ?? u;x«v , whanw

Vveerc ,.Nsd = % J(,6) dc

-
2uolve 7?9& Re OG-
- % ) - 7" A
..Wm«t = .\._... YL AP qv N ww_ P ST RS mr.ro &v

??«37.; hacks e dnfd o B 5DE , Mt secmd dom ¢
Me s W Aibbusion.



