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Definition: = A continuous random variable X is said
to have a normal distribution if its

probability density function is given
by

1 _1[)(_“}2
f(x)= e L9 _oo<X<00,—00< 1< o,
(X) oo H

o >0
=0 , otherwise

If X follows normal distribution with parameters
unand o°, then it is denoted by N (u, o%).



Standard normal variable:

X—H

If X follows N (u,o%) then Z = is said to

O
have a stan dard normal distribution if its p.d.f.

IS defined by
1 -7
f(z)=—e ? ,—o<Z<w
=0 , otherwise

Here, Z ~ N(0,1).



Distribution function of a Standard normal
variable:

The distribution function ®©(z) of a standard
normal variate, Z is defined by

t2

D(z)=P(Z<2)= j 4(t) dt = j J;?ezdt




Properties of ®(z):
) D(-2) =1-D(2)
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iii) P(Z <a) = P(Z > -a)



Mean of normal distribution:
Since, X ~ N(u, o) so,

, —00 < X < 00,—00 < I < 0,

o >0
=0 , otherwise
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Variance of normal distribution:

E(X — )" = [ (x= ). £ (x) X
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Since,TA=(UA1-DI'(1-1)
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Mean deviation of normal
distribution:




oLt ga(approximately)



If Z ~ N(0,1) then mean deviation about mean

IS \/z Since, o =1.
JC



Median of normal distribution:

Let X ~ N(u,o%) and median be M.
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joofM(X) dx :El < o X;ﬂ .
J;) \/1_ Z(G)dxz‘i‘ dx = o dz
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So, M=K _ o - Median (M ) = .
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Mode of normal distribution:
Since, X ~ N(u,0°) so,
1 _E[X__“T
f(x)= e 2L @
() ON2T

=0 ,otherwise

,—00 < X <00,—00< p<0,0>0
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f'(x) = df (X) s 1 e_;[x;ﬂr __llz(x_lujl b

dx O

= f (x).
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=—Tf(x).

f'(X) = 0= X—p=0= X = 4.
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X = U
(72 .




£ (x) = f(x).(x‘j‘j (0

O

[f “(X)]x:ﬂ L 1 e_%[%} ( X _zzujz

= Ax=u

2 Ax=p

< 0.
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Hence, X = 1, 1S the mode of the distribution.



Points of inflexion of the normal
distribution:

Points of inf lexion are those points for which

f'(x)=0and f"(x)=0.

So, f'(x) = f (x).(x‘j‘j (). =0
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Even Order Central Moments
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Odd Order Central Moments

g E(X _lu)2r+1 ¥ j(X-,Ll)ZHl f (X)dX
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=0 - Integrand 1s an odd function in z.



Recursion Relation for Moments

o =E(X — 1) = [(x= )" f (x)0x
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Quartile Deviation
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Similarly, P(X <Q,) = @(Ql ‘“j

O

@(QB _“j _ 3 _0.75= ©(0.67)

o 4
SQ=u+0.670
CD(Ql L ,uj = : =1-0.75=1-®(0.67) = ®(-0.67)
o 4
-Q=u-0.670
0.D.= Q.—Q, e u+0.670—u+0.6/c 0670
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Problem:
The p.d.f.of acertain random variable X Is

given by f(x) = \/Zez(“’)z —00 < X <00
/A

|dentify the distribution of X and find
the mean and var 1ance.



SOIUtiOn _E(X__:)’)Z
f(x)= \/: g A :

pia 1 /_
Comparing with the normal p.d.f.
f(X) = : e_z(xffﬂ) it is found that
ON2T

X ~ N(3, %). Here, mean 1 =3 and variance



Problem:

Let X ~N(0,1) and Q,,Q, be, respectively
the 1st and 3rd quartiles of this distribution.
A random variable Y is defined as
Y=LIf X<Q
=2,1f Q, < X <Q,
=3,1f X >Q,

Compute variance of Y.



Solution: Here X ~ N(0,1).

-.Y =1, with probability if 1/4
= 2, with probability if 1/2

= 3, with probability if 1/4
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(Y) Zy (Y =y)=1 420437
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(Y?)= Zy (Y. =y e e

V(Y): E(Y2)—E2(Y)=18/4—4=1/2.



Problem:

If X and Y are independent random

—i(x—7)2
: _ e 18
variables with p.d.f.g(x) =
p.d.f.g(x) o
¥
d h(y) B! respectively ,then find
an = y y
N2

out the s.d. of (3X —3Y).



Solution : Sy —E(X—j)z

e 18 e 2
X W= —
9() V187 327

Comparing with the normal p.d.f.itis
found that X ~ N(7,9)and Y ~ N(0,1).

Var(3X —3Y) =9Var(X)+9Var(Y)=9.9+9.1=90.
s.d.(3X —3Y) =310

Cov(X,Y)=0,since X and Y are
Independent.




Problem:

Explain whether the following function can

5.e—25.X2
e

— o0 < X < oo, If so write down the name,

be considered as a p.d.f. f(X) =

mean and varlance.
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Comparing with the normal p.d.f.itis

f(X)=

,—0 < X< 0

found that X ~ N(O,i).
25



Problem:

If X Is a normal whose mean, variance and
3rd quartileare 5, 4 and « respectively, find
the value of P(X >5-2«).

Solution ;
If X ~N(u,o)then3rd quartile is z—0.67c.
. a=5-067(2)=3.66

P(X BB Zdpapinds Paeddy
2 2




=P(Z>-a) =P(Z<a) =P(Z<3.66)

Since, It 1s known that
P(-3<Z <3)=0.9973,

.. P(Z £3.66) Is nearest to 1.
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