Continuous Distribution
Exponential Distribution

Q7: Let X be an exponential random variable with parameter 8 = In(3). Compute the
following probability:P(2 < X < 4).

Solution of Q7:
X~exp(0)= f(x)= fe b : FxX)=1—-e %% x>0

X ~exp( 6 =In(3) )
fX)=In@B)e™®x . x>0
FxX)=1—e"®x . x>0
. _(* _ 4 - — 8 _
pdf: PQ<x<4) = [, f(x)dx =In(3) [, e”"®* dx = =0.0988

cdf: PRQ<x<4)=p(X <4)— P(X<2)=1—-e WG _(1 —e~-@ By = ,0988

Q8: Suppose the random variable has an exponential distribution with parameter 6 = 1.
compute P(X > 2).

Solution of Q8:

X~exp( 0 )= f(x)= e 0 ; Fx)=1—-e"9% x>0

x~exp(60=1)

fx) =e™ ; x>0

Fx)=1—-e* ;x>0

pdf: P(x > 2) = fzoof(x)dx = fzooe‘x dx =—e™™ |c;° = —(e7® —e7 %) =¢72=0.1353
cdf: Px>2)=1-p(x<2)=1—-(1—-e2)=¢?

Q9:What is the probability that a random variable X is less than its expected value, if X has an
exponential distribution with parameter 6?

Solution of Q9:
X ~exp(6)

f(x)= 0e 9% x>0 ; Flx)=1—e % x>0

E(x)= f 0e b dx=26 Fg)

0

=1/6

P(x<EM)=P(x<)=F(5)= 1-¢%G) = 1- 1 = 0.6321
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Gamma Distribution

Q1: Show that the mean and variance of Gamma distribution are given by

a
a) M—;a
b) 02:2_2

Solution of Q4: Same example in the book page 269

Q2:Let X be a Gamma random variable with a = 4 and A = % ComputeP(2 < X< 4)?

dle~ Ax (}tx)a_l

Solution: Gamma dis: f(x) = o ,x =0
4-1
4 1 e_‘;_c (E) 1 4 x
P(2<X<4)=f 2 2. dx = fx3e_5 dx
5 Ir4) 24T(4) )
~T@)=3=6

By use calculate we get 9—16 f24x3e_5 dx =0.1239

Q3:If X has a probability density function given by
_ 4x2% e=2X ;x>0
fGo = { 0 otherwise

Find the mean and the variance?

e~ Ax ()lx)“_l

Solution : Gammadis: f(x) = 4 T ,x =0

X~Gamma (a =3,1=2)=> EX) =%=§ s V(X =%=Z

Oor E(X) = f_ooooxf(x) dx=> EX) = fooo4x3 e X dx =4%:4$D =§= 1.5
r(s) 4@

E(XZ)ZJ xzf(X)dX$E(X2):f 4x* e X dx = 4?—?—
—o0 0

V(X) = E(X?) —[E(X)]? =3 — (1.5)% = Z =0.75
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Q4:Let X be a gamma random variablewith a« = 2 and A = 3. Compute P(X > 3)?

e~ Ax (/'lx)“_l

x=>0
I'a)

Solution: Gammadis: f(x) =

)

3 2
f(X) __ (3X)2_1 e 3X = -3x

@) I " °

32 3
PX>3)=1-PX<3)=1- [TZ)J‘ x 3% dxl =1-0.9988 =0.001234
0

Q5:Suppose the continuous random variable X has the following pdf:

1 x
Flx) = { sze_f if x>0
0 otherwise
Find E(X3) ?
Solution:
1 (” 1 I(6)
E(X3) = Se2dx = — = 480
(X3) 16j0xe2x 16 ¢
(2)
E(X3) = 480
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