
Introdution to Probability Theory IIExerise 4, Autumn 20091. Show that the harateristi funtion of distribution Exp(λ) is φ, where
φ(t) =

(

1 −
it

λ

)−1 for every t ∈ R.2. Determine the harateristi funtion of random variable X, when it'sdensity funtion is f , where
f (x) = 1/2 e

−|x| for every x ∈ R.3. {X1,X2, . . . ,X10} is a sample from distribution Tas(0, 1). Approximate prob-ability P{
10
∑

k=1

Xk > 7} using normal approximation.4. The total prie of ustomers purhases is rounded to nearist 5 ents. Therounding error in single ustomer's purhases is a random variable whosevalues are −2, −1, 0, 1 and 2, eah with probability 1/5 . Let X be theloss aused by 10 000 ustomers. Calulate probability that P{X > 2¤} tothree deimal plaes using normal approximation.5. A fatory produes two kinds of mahine parts, hollow and �lled ylin-ders. Filled ylinders are intended to �t inside hollow ones. Let X be theouter diameter of �lled ylinder and Y inner diameter of hollow ylinder.Assume that X ∼ N(10.40, 0.032) and Y ∼ N(10.52, 0.04).a) Pik one �lled and one hollow ylinder randomly. Find the probabilitythat �lled ylinder �ts inside hollow one.b) Pik a hollow and �lled ylinder hundred times. Let N be the numberof these pairs, where �lled ylinder does not �t inside the hollow one.Use normal approximation to approximate the probability P{N ≤ 1}.) Use Poisson distribution to approximate the probability P{N ≤ 1}.d) Compare values from b) and ) to the orret value of P{N ≤ 1}.6. A book has 500 pages. A typesetting method produes 1000 errors in abook of this size on average.a) Use Poisson distribution to alulate the probability that single pagehas less than 2 errors.b) Let X be the number of pages that have less than 2 errors. Calulatethe probability P{X > 215} using normal approximation.


