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Applications of the Mathematical Expectation  (oabl ad ¢ill culiudas

EX / A biased die the p.m.f of x is

X 1 2 3 4 5 6 total
a 1 2 3 4 5 6
P 5 21 21 2 o 2 1
Find E(x)
6 2,092,024 4202, 22
Sol ; E(X):Z 1x plx =x] = 1742743 2+14 +52+6% _ %
x=

Note that the E(x)= % Is not one of the possible values of x in fact its need not be so

E(X) is defend mean of probabilities distribution and denoteM be such thatM = E(X) =
[ Xf0dx =3 Xf(x)

if X and y are independent random variable having finite expectation then
E(XY)=E(X).E(Y)

proof : exercise

E(XY):Z kaijf(xj'YR)
J
ZZ kajykf(xj)'F(yk)
J

:Zj Xj f(xj) Y Ve ()

> % £(x) (E} by def of E)

J



={E(X) E(Y)}

Since the E(Y) is constant

Comment E (ﬂn x]-> = ﬂn E(x;) if E(x;)IS FINITE

j=1 j=1
Example : iff(x) = 2(1-x) 0<x<i is p.d.f
0 o.w
for x find E( 3x2 + 5x)
Sol:
E( 3x2 + 5x)= 3E(x2)+5E(X)

Or =f01( 3x2 4+ 5x)(2(1 — x))dx

:f01(6x2 + 10x — 3x3 — 10x3)dx

13

Example: if f(x)= g | x=1,2,3 Is p.m.f of x find
0 o.wW
Example: if f(x,{y)z Xty  0<x<l ,0<y<1l
0 o.wW joint isp.d.f for (x)y)

find E(X),E(Y),E(X y?)

E(X):j le(X+Y)dx dy = %



T
E(y)=j J yX+Y)dxdy = %
0
0
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1
1
E(X yz):j f Xy*(X+Y)dxdy = —
0
0

4) The mathematical expectation of (x — M)? is defined of variance of probability
distribution and denote by o2 search that

var (X)=v(X)= 0?2 =E (x — M)2=ffooo(x — M)?f(x)dx

=2 (x = M)*f(x)
Var(x)=E(x?) —[E(X)]* >0
E(x?) = [E(X)]?

5) The mathematical expectation of e®® is defined of moment generating function
(m.g.f) and denote by(M, () = M(t)) such that

M, () = E(e™) = f e f(x)dx = z e™f(x)

X
Comment
)The variance is always a non- negative number 1

2)The positive square root of the variance is called standard deviation (s.d) and usually
denoted by o2

3)The variance and s.d are the measure of spread or dispersion of the distribution

if a random variable X takes values near to E(X) with a large probability, X will have
(con cent rated) distribution otherwise it will have a large variance

4) variance is zero iff r.v X assumes only one constant values.
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