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ca"e]orical side

Syn bax semantics
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a.ljariH\m;c side
We Jd’a nce a|JoriH)m from « cal‘eJoricul qPFroack.
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Markov Decision Processes
Dei’;ini"ion‘l “jraph-lik&c shroctore with ad’ion.s,f)robo\bilil'ie.s,anol rewards,
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ComPosi ion of OMDPs
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Lemma! OMDP ; _ abjccl-.s : natoral nombers
_morPhisms m—>n : OMOPs with m (n) open ends on Hhe left (rijkl')

P ormS a ca"cjory,
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Trace of OMDPs

Lemma. Q_"@_P Lorms a i'racul symme,l’m'c, manal'Ja’ cal'ejory (TSNC),
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Semantics of OMDPs

To camfoi‘c maximom ex ecl'enl mwara‘ Cnm[sox'uHonA“ , We l\uo‘ Fo know uu
Pocsiblc e.xpe.el'cal rewards from enbries o exits,
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Semantic Cal’ejory Jor OMDPs

Definition oA g
- ob]ecl‘) : natora) nombers
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Trace in Semantics
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Trace in semanhics
(observal'ion.s Ly P-A, Ho,“le}. and T. Seiller )

We can think of RPg and ERp as a sinﬂh’, matrix of elements of R
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2 _r(ﬁ?’ﬁ) (5:32'3) . R | R ]
F— ﬂ( q‘) ~ (‘D (“ m)) £ ) Rin i
vc(vﬂ (.;( ~)

d
R"r(ﬂ = + ‘“ZN R'in R|ooP Rool’


https://goodnotes.com/

In"e,rPrchﬂ on of OMDPs

L—>T™7Y)

-r)f‘ %\ :A’ morphism 2 —>3ind
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l NGy ]
M

DT CGp) = { R ERAL )| o schedoler ]

\ke,mm: [-1is a Fraced symm etric monoid el gund‘or.]

L) We can Lom‘w\-e, e,xre.dd rewards Cﬂmrosmona\ly!
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Bialired'iomlit/ and Int- constrockion

In\’(@) ‘¢ _ objgd’_s . (.x.(.,)(_) where x_“ )(__ objcds of C
- morphisms (X, X)) — (v, , %) ¢ fec(xer,y,®x)

) 3 _Yv&
Jf L ‘<
Y-
i‘h !"g.
. o . X-;_ _x*
it‘w"il'\/ on (xg,x.) "&m,x.) = “&ox- X-=l—}x
Y.
comrosil‘ion X X f % 9 2
! X ‘.

Le.mmu : Ink(C) is comPcd’ closed,

onit : ay : ToH(€) (T, 1), (%, %) B(x., %)) = Int(€) ((1,1), (X,®%_, X ®OX_))
- =C(%8¥X_, X, oX_)
a’,x - 'Ax4@)(.
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Int-construction : examrle
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usefulness : ease of moale,"inj

0 0 Ge0e;m0e0)  OLTO

Jm‘oh in TSMC. in CarfCC,
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A‘ﬂoriH\m
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Free Synl’ ax

F-ovma"y, open MDPs are equivalence classes of (w,m,Q,E,P,R)
Ly

nol’ So wnice "e reason ¢L00“' or ]""’]fﬂ'ﬂ on,

A\so, would be nice Fo reagon with umiversal frorwﬁe’-.

\\): n-sém;}

vaee, 570|'¢X : Fl-r (Zru?) with Z"'DP 2 {(m.,l\.,((f,",,...,f-,"N ""'cf‘(;,,""'"f‘).,ﬁx

(i, (4, ,...\,...,(1\.-",‘,...))) ) m {;

Realisation fonctor : ®.: F, (="%) — oMDP

Lemma: R is foll.
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A\JoriH\m (in depth)

™MDP N 0]y
H:;r(z ) —— oriop I, n: defined induchvel

Y
]N$ L/["]] (by oniversal Prorufy)

Lemma: B-JeR = I
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A‘jo y ‘[_(2°"qu9
Data: a morp‘\ism Fim—n in F;N (=)
Relurns: T (F)
(2,8 { retorn TC); T(8)] 1. indockive on stucrore of #
e ic ((1.: P,@F,_) {nl'vrn I(-B.,)GIW:_)? - tan be clonc. vlh'lle. mnw\‘)erinj
if (B () {rebom Tr (TN} T(q) for 30b-HOPs

elif (f je,ne,mi’or) { enomerate dll schedolevs| _|
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New hevristics ‘From comPosiHom\iV

Our a‘JoriH\m is ineuidu\\‘ on \arje. inh.rga.ce,s,

- — Whyi schedvler ':ol"enl"m“, oPﬁma| i$ for dll other scheluler.S,
_:_,, it reaches at least me exit with hh]hu Probahi"\v [rewerd.
. - => number increases exfonu\ﬁa"/ with number of exils,

Wa"anabe , van Jer chl’, Hasuo ’ Roi’ / Tdn\(’es. Pard'o Curvcs LW‘ C°mPosiHor\u||y_
Model Chec\\inq String Disqrams of HDPs, l

L> jive a sound hevristic to aPProximai'e maximal veac‘mbilil'/ Probabim}'.
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New hevristics ‘From comPosiHoM\iV
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Conclosion

cahjorical side

%inhx semdantics
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a\joriH\mu‘c side
We jol' a nice quariﬂm brim a cal'cJaricql quroach.

Fol'on wwk
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- genwa\ Promewovk for semantics of m‘mﬂ'iona.l sys"ems

besed on open coaljwbras)


https://goodnotes.com/

