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1.

(a). Let X be the time it takes for the bridge to collapse and Y be the time it takes for
Indiana Jones to cross the bridge. λ1 = 1

2
, λ2=2 be the corresponding rates.

Pr{X > 1 + Y } =

∫ ∞

y=0

Pr{X > 1 + y}Pr{Y = y}dy

=

∫ ∞

y=0

e−λ1(1+y)λ2e
−λ2ydy

= λ2e
−λ1

∫ ∞

y=0

e−(λ1+λ2)ydy

=
λ2e

−λ1

λ1 + λ2

=
2

2.5
e−0.5 =

4

5
e−0.5

Another way to do this problem:

Pr{X > 1 + Y } = Pr{X > 1 + Y |X > 1}Pr{X > 1} =
λ2

λ1 + λ2

e−λ1 =
4

5
e−0.5

(b). Indiana Jones falls into the ravine if the collapse occurs after 1 hour and before he
finishes crossing the bridge.

Pr{1 < X < 1 + Y } = Pr{X < 1 + Y } − Pr{X < 1}
= (1− Pr{X > 1 + Y })− (1− Pr{X > 1})
= Pr{X > 1} − Pr{X > 1 + Y }

= e−0.5 − 2e−0.5

2.5
=

1

5
e−0.5

2.

(a). Let X be the time until the next time Gwenaelle makes the deposit, and Y be the
time until the parents make the next check. λ=0.5 and µ=1.

Pr{X < Y } =
λ

λ + µ
=

0.5

1.5
=

1

3

(b). Let T be the time till they need to make a diaper change.

E[T ] = E[T |X < Y ]Pr{X < Y }+ E[T |X > Y ]Pr{X > Y }

=

(
1

λ + µ
+

1

µ

)
λ

λ + µ
+

(
1

λ + µ
+ E[T ]

)
µ

λ + µ

E[T ] =
1

λ
+

1

µ
= 3

1



(c). 1) Assuming that the ”deposit” and ”checking” processes are independent.
2) Assuming that the time between babies making deposits in her diaper is exponen-
tial.
3) Assuming that the time it takes to change the diaper is instantaneous.

3. Let the rainy season be the time interval (0,1) and let N(1) be the number of storms
in the season.

Pr{N(1) ≤ 2|Λ} = e−Λ(1 + Λ +
Λ2

2
)

Pr{N(1) ≤ 2} =

∫ ∞

λ=0

Pr{N(1) ≤ 2|Λ = λ}Pr{Λ = λ}dλ

=

∫ ∞

λ=0

e−λ(1 + λ +
λ2

2
)
1

3
e−

λ
3 dλ

=
1

3

∫ ∞

λ=0

e−
4
3
λ(1 + λ +

λ2

2
)dλ

2


