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Bellman equations

» Wikipedia, Bellman equation in Markov decision processes:

VT(x) = R(x,m(x)) +7 > P(X'|x, m(x)) % VT (x')
C yalue of T whew nlaalivy wa Ne \
» Bertsekas' lecture slides on dynamic programming:
» System xgi1 = fu(Xk, Uk, wi), k=0,...,N — 1.
» Control constraints ug € Uy (xk).
> Probability distribution Pj(-|xk, k) of wy.
» Policies m = pog, ..., un—1, Where pyx maps states xi into
controls uy = px(xx) such that pg(xk) € Uk(xk) for all x.
Expected cost of 7 starting at xg is

v

J"T(XO) =E {gN(XN) + z_: gk(xkvluk(xk)v Wk)
\ k=0
- Valie o} T wheu slading w 2% '

» Many more formulations . ..
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Where do they come from? A sketch of DP
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Monads and extensional equality preservation

ExtEq : {A,B : Type} — (f,g : A — B) — Type
ExtEqf g =(a : Domainf) — fa=ga

M : Type — Type ((A%t, &Mfezm, H%& )
map : {A,B : Type} - (A - B) - MA - MB

mapPresExtEq : {A,B : Type} — (f,g : A — B) —
ExtEq f g — ExtEq (map f) (map g)
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Naive DP theories
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