Ex. 3. Probability distribution for continuous random variables

Karolina Tura-Gawron, Ph.D.

Probability density function f(x) (p.d.f)
f(xX)=20 A +jiof(x)dx:l
- b
Pla<X <b)=P(a<X <h)=P(a<X <h)=P(a< X <b)='[ f (x)dx
» a

Expected value, EX = J. xf (x)dx =m

—00

Variance, D?(X) = J’(x —m)? f (x)dx , D*(X)=E(X-EX)’=E(X?)-(EX)?
Cumulative distribution function F(x) (c.d.f.)
F(x)=P(X<x)=P(X<x)

P(a< X <b)=P(a< X <b)=P(a< X <b)=P(a< X <b) = F(b) - F(a)

0<F(x)<1
lim F(x)=0 v lim F(x)=1
X—>—00 X—>+00

X

F(x) = jf(x)dx

—00

Task 1. The continuous random variable X has p.d.f. f(x) where

0 for x<5
f(x)=qcx for 5<x<15

0 for x>15

a) Find the value of the constant ¢ and write the p.d.f.
b) Find c.d.f.

¢) Find P(X >7);P(X <10);P(8< X <15).

d) Find the EX and the Variance.

Task 2. The continuous random variable X has c.d.f. F(x) where
0 dla x<2

F(0=14(1-2) dla 2<x<k
X

1 dla x>k
a) Findp.d.f.
b) Find the value of the constant k and rewrite the c.d.f.
c) Find P(X >3);P(L< X <4) .
Task 3. The continuous random variable X has p.d.f. f(x) where

xe ™™ dla x>0

f(x)=
() 0 dla x<0

a) Find c.d.f.
b) Find P(X >3);P(1l< X £4).




