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Then, gf we have such a decompositiod fuaction dec ond @ f{i‘t.‘g <rk , we have
He followizﬁf

“Theoreu: Given an MBTS M, we con #fecb‘uea decompose. it into o set "JQ MCTS  perf(M)
that s f,nnfed.

In e fv“owfg two leciwes we will show WS theoeut, whicia Shows that  VASS-REACK
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The rok should coptwe cr»mptaxn‘{'d ond the decompositiov should reduc complexity .
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The spirit o} e deomposition: Bound trere “actual’ countess and reduce tne Uclz spaced .

The Gengad Structwe ol the Decompositio

The full Ocomposition pf(M) returns pefect MCTS  that captwe all reachable counte volued .

(e defl'ue Reachpy(M) = Z(x,d)e IN® x INC[ to to us s ... up €Runs,, (M), Uo=X , Un =y 3.

Thav we will show: |
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We can fuwthe simpu’fa ow togk to ﬁwhao o decomposition step. ‘Hs.swe.’rmfoaowoas
olomma : Thee is a Computable ﬁv\cé.w dec such thait for on MGTS M, dec(M) is Q&%af Me1y
with
(Rea(‘,hm(M) ‘=fReaChN(deC (M))

dec(M) =M ff M s cPe/fe,cf, ok If M s not 7q,fed; M. M f’o,- ol M'e dec(M).

Ps we discussed, ue et pef(M) oppiies tre decomposition step dec(M) untl stabilization

Prf(M):
U=TM]
wiile U not stable
| U = () dec(m)
Me U
return U

mn we Com prove {he moun -Hheone,

('Pﬂ Sketcin im(wstNis dec) : ot U: be the se{:f MBTS puf  covstvucts

at Heation €N, Then Reach,(Us) =Reaci, (Uis) for all ieN. Then, f perf
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=R¢0Chw (Z(l),

Juppo&e de(oMf[M) obed ot trminvate. Thew, Wdecauyom?/w free (s 479@1/1'{3 Sivee. dec(M')
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The decoupaosition Step doc(M)  first chacks whethesr M is Pofeet andl returns JJ) if M iy pefect.
This chelk s decidable .
oéwua Given o MBTS M, uﬂmw“"‘m“” uwiz’ -HM&)MWM
is pufect
Proof: For (E5UP) ond (COUP) we con check whetns on elouash oe iling 1), otk d)]u 6T
5 IN .suppoff b checka: e fea.nbnbg 7" HChou A (xlo]21).

For (UP) cnd (DOWN) we con wse Plodullo’s ‘Backwwd Seach ond decide coue/alozld all the
P‘”"Pe"l Vn/vwl' vau®ss in EXPSPACE ¢ 2-EXPTIME. e-\iﬁ ’-6‘ a

F M is not perfect, Hun we chuck whethe Sol(Chon) =g, ovd retun. B if 6o. (Becouse then Rensyy(n)=gf as uell)
IF M s impe/fect  with sol(Chosu )£f, thew we appl a o decomposition, dq:wd‘g on the violatecl couditiov.
We have four cotes = (CIUP), LESUP), (UP), (DOWN).



