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Let us justify the first step equation for B(T). The others are similar.

Let N(T) be the random number of steps, starting from T until the MC
hits E. Let also N(H) be defined similarly. Finally, let N'(T) be the
number of steps after the second visit to T until the MC hits E. Then,

N(T)=14+ZxN(H)+(1-2Z)x N'(T)

where Z = 1{first flipin T is H}. Since Z and N(H) are independent,
and Z and N'(T) are independent, taking expectations, we get

E[N(T)] = 1+ pE[N(H)] + gE[N'(T)],

B(T)=1+pB(H)+qB(T).
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You try to go up a ladder that has 20 rungs. At each time step, you succeed
in going up by one rung with probability p = 0.9. Otherwise, you fall back to

the ground. How many time steps does it take you to reach the top of the
ladder, on average?
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See Lecture Note 24 for algebra.
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You play a game of “heads or tails” using a biased coin that yields ‘heads’
with probability 0.48. You start with $10. At each step, if the flip yields
‘heads’, you earn $1. Otherwise, you lose $1. What is the probability that you
reach $100 before $0?
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log,p, Pr{100 before 0| X, = 10; p| el

p = Pr[win in each game]
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Morale of example: Be careful!
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