2)PB<X<5) =P (Ll 2N
=p(%<2<55;4)= P(—0.2 < Z < 0.2)

= 0(0.2) - 8(=0.2)
= ¢(0.2) = [1 - 0(0.2)]
= 0.5793 — [1 — 0.5793] = 0.1586

Ex) x ~ N(3,9)

DP(X>0)=1-PX<0)=1-PEL<=t
=1-P(Z<Z)=1-PZ<-1=1- 9(-1)
=1-[1- 6] =1-1+0(1) = @(1) = 0.84134

2)P(IX=3]>6)=1— P(]X-3|<6)=1— P(—6<X—-3<6)
=1— P(—6+3<X-3+3<6+3)

—1- P(—3<X<9)=1—P(_30_”<x_“<9_”)

g g
=1—P($<Z<?)=1—p(—2 <7 <?2)

=1-[02)-0(-2)]=1-[0(2) - (1—-0(2))]
Ex) x ~ N(25,36) ;
P(]X — 25| < ¢) = 0.9544 ; Find the value of c.
Sol)
P(~c<X—25<¢)=09544 — P(—c+25<X <c+25)=09544

> P ((‘”25)_“ < XK < (”2;)_“) — 0.9544

(0} o
(—c+25)—25 (c+25)—25\ _
S op (—6 <7< ) = 0.9544



- P(F£<Z<%)=09544

“Pla<X<b)=0(b)—d(a)
o (g) iy (‘?C) — 09544 — ¢ (g) _ [1 _ ¢ (g)] = 0.9544

1.9544
2

~20(5)-1=09544 —>20(5)=1+09544 >0 (%) =

S0 (%) = 09772 = ¢(2)

-p(5)=0@ - <=2 =c=12

A.L;vux

Ol 32 s A il g S Ll galall 55l () cpaall (U8 w55 o g (S
Ladie @llh g (1) Jamall 2layy clas.ud\

n--oo & P-0
n, P Sldaally oasd) S &y 555 855 2ie (el a5 i) Glalas o J peasd) (S
{u=nP ; o0%=nPq}
x ~B(n,P) %» x~N(u=nP, 62 =nPq)

Where

Ex) A fair coin is tossed 20 times. Determine the probability that the number of
heads are:

1- 14
2- Between 14 and 16 inclusive, by using:
I) Binomial distribution.

II) Normal approximation to the Binomial distribution.
9



Sol)
1
D x~B(20,3)
1-P(X =14) = ¥ HM(3)°® = 0.3696
2-P(14 <X <16) = P(X = 14) + P(X = 15) + P(X = 16)
1 1 1 1 1 1
= Cf} QYR+ DPE)°+ Y O*R)*

= 0.0563

I) x~N(u=nP, 02=nPq)

X ~N(20%=, 20 %= x2)
2 2 2

x~N(u=10, 62=5)
1-P(X = 14) = P(13.5 < X < 14.5)

13.5— —u _ 145-
_ P( b XTH u)
o o o

13.5—10 14.5—10
—P( 7 </Z< 7 )

=P(1.57<Z<2.01
= ¢(2.01) — ¢(1.57) = 0.032
2-P(14 < X < 16) = P(13.5 < X < 16.5)

13.5—-10 16.5—10
=P ( T <Z<—%)

=P(155<Z7Z<29)
= @(2.9) — ¢(1.55) = 0.0564

10



Generating Function
Bl gall Al
4.1) Mathematical Expectation: alk ) A8 gl
Expectation of a Discrete Random Variable
* Definition:

The Expectation of a discrete random variable X having a p.m.f. P(X) , 1s
denoted be:

E(X) = XX P(X))

Properties:
1-If X 1s adiscrete r.v. with p.m.f. P(X) ; then for any real — valued function

Y =g(X)

E(Y) =E(g(X)) = £g(X) P(X)
2- E(c)=c
3-  E(cx) =cE(x)
4- E(x+c)=Ex)+c
5- E(cx+ by) = cE(x) + bE(y)

il

—00 < E(X) <00 Al gl A go dagd 28 5il) A 220 ol Sy

Expectation of a Continuous Random Variable
* Definition:

The Expectation of a continuous random variable with p.d.f. f(x) ,is
denoted be:

EX) = fjooox f(x)dx

Let Xbe ar.v. with p.d.f. f(x) in the interval [a,b], then:

EX) =E(g(0)) = [} E(g(X0) f(x) dx





