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Solution for exercise 8.4.1 in Karlin and Pinsky

P (max
t

B(t) > a+ bt) = P (max (B(t) − bt) > a)

Define X(t) := B(t) − b · t than it is a Brownian motion with drift. Further-

more we know σ = 1 and µ = −b and with this we can use theorem 8.1 in Kar-

lin and Pinsky on page 420. Define Tb̃a = min
{
t ≥ 0; X(t) = a or X(t) = b̃

}
P (max

t
B(t) > a+ bt) = P (X(t) > a)

= lim
b̃→−∞

P (X(Tb̃a) = a)

= lim
b̃→−∞

1 − e2bb̃/σ
2

e2ba/σ2 − e2bb̃/σ2

= e−2b·a


