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Solution for problem 3.4.7 in Pinsky and Karlin

hi = E[

∞∑
n=0

βn · c(Xn)|X0 = i]

= E[β0c(X0)|X0 = i] + E[

∞∑
n=1

βn · c(Xn)|X0 = i]

= c(i) +
∑
j

E[

∞∑
n=1

βn · c(Xn)|X0 = i X1 = j]pij

= c(i) +
∑
j

E[

∞∑
n=0

βn+1 · c(Xn+1)| X1 = j]pij

= c(i) +
∑
j

E[

∞∑
n=0

βn+1 · c(Xn)| X0 = j]pij

= c(i) + β
∑
j

hjpij

Third equation holds due to the law of total expectation.


