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Answer for selected Problems

1. e−5t

2. Q =


−λ λ 0 0 0
µ −(λ+ µ) λ 0 0
0 2µ −(λ+ 2µ) λ 0
0 0 3µ −(λ+ 3µ) λ
0 0 0 4µ −4µ


and

dP0(t)

dt
= −λP0(t) + µP1(t),

dP1(t)

dt
= λP0(t)− (λ+ µ)P1(t) + 2µP2(t),

dP2(t)

dt
= λP1(t)− (λ+ 2µ)P2(t) + 3µP3(t),

dP3(t)

dt
= λP2(t)− (λ+ 3µ)P3(t) + 4µP4(t),

dP4(t)

dt
= λP3(t)− 4µP4(t).

13. 1
λ

15. P{X(t) = 0 | X(0) = 0} = e−λt, P{X(t) = 1 | X(0) = 0} = 1− e−λt, P{X(t) = 2 | X(0) = 0} = 0.

17. 9e−8

21. λT 2

2

25. (a) Tj ∼ Exp(λ), i.e., P (Tj ≤ t) = 1− e−λt, t ≥ 0.

(b) T2023, T2024, T2025 are i.i.d. Exp(λ)
Joint PDF is given by fT2023,T2024,T2025

(t1, t2, t3) = λ3e−λ(t1+t2+t3), t1, t2, t3 ≥ 0.

28. (a) e−0.25

(b) 5e−2

32. E[N(T1)T1] =
2
λ and V ar[N(T1)T1] =

26
λ2 .
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