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! Formal verification

% Markov decision processes 2 probabilistic transition systems
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® Discrete-time Markov chain
® Modified policy iteration
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! Probabilistic computation tree logic
2 Value iteration
® Policy iteration
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* Real-time dynamic programming
® Case study
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! Classification
2 Bisimulation
® Probabilistic Symbolic model checker
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2 Optimal reachability probabilities



3OS Sl e sl b 3l a5l 5L 1SS A5l
! (e SLSS 59) ST A 5y oo el Dl 4
Sty Dol p g Conlow O Sulgd 535 58 0 plomil il
A 2 se e 4 ol 5 Gy LSS Sl S5

Al e sl 5o | S

o C)LM Sl I ST XS

Sl 4 01 p808 5 2 Ko ol SIS s S
or) slula) s . MDP slad e 51 glias (gl g
5 33bi g b (B3LaD) ol s sl Lot 51 b
ol iy i S s) 4 ol Ko (gl el (S
48) ool 1SS 0k ool a3 axils 5L el
Conlow 5o Sl 0 sl (g o 0l MPI calis anlsl s
OLSS Ve Dl Olgeay) SO pasein slias (Slas 5l
DTMC (sl 1 Lyl S5 5l (63 seoma 3lad a5 LS o LIS
3o bl slie B aS e Jlesl b gy o e 7
&l o 3L 5 slasl S 51 aS ol I MPE g 50 G S
Sas MPL Jl ol b oS o (5,8 sk )5l cLDTMC
S o e Sl o g ) baciiln S e il
Il il 1SS L alie s (Sl ol s iy
03 Aol bl b SNl S sl el S
slgdn |y sy b dlis opl ol o5l Olye 0 5 ¥ i

Az 2alS [ MPE i, )1 S5 IS sluss o oS e

el S35k X0

S 5o3 3 (glae gams 3101 3 a8 el g, opedle 6,80k
G s, b aS col O G 5ol eslizad 35501 (61 ad !
S 503 sl 0T 5l poens S Vel 5 DLy e
Ldor K03 A 358 53 gt Ol B T s 4
s ot ol b e 53 [Pl LISV
S8 @b Sl s el as S 1 55 b gel (gl

aids g e esliial a5y pe atud 4 ged o S (6,

! Supervised
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Algorithm 1. Policy Iteration for pI*®*(G)
Input: An MDP M = (S, sy, Act, 8, G)
Output: p7***(G) forall s € S

forall s € S do

. = {1 ifseaq
5 0 otherwise

[y

endfor
i=1
Select an initial policy g,
do
Compute xg = pZ (G) forall s € S
foreach s € S do
0i4+1(S) = argmaxyeact(s) 2s'es 6 (S, @, s"). x5 (G)
10 endfor
11 i=i+1
12 while 0;,4 # o;
13 return (xg)ges
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