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Uniform/Rectangular Distribution
Let ‘X’ be a continuous random variable with interval (a,b) is said to be rectangular or
uniform distribution having its p.d.f

1
f(x)= b2 a<x<b
if x~U(b) & 1f x=U(6)
1
f(x)= p 0<x<4
If @=1then it follow standard form of uniform distribution
f(x)=1 0<x<1

Properties
i) Uniform distribution is a continuous distribution.
i) The total area under the curve is unity.

b
iii) The mean of Uniform distribution is E(X) = ra .

2
(a—by
12
b—a
Inb—Ina

iv) The variance of Uniform distribution isVar (x) =

v) The Harmonic Mean of Uniform distribution is H.M =

a+b
vi) The Median of Uniform distribution ism = -

Prove that total area under the curve is unity
Solution: Let by definition

o0

Total Area= j f (x)dx

As X~U(a,b) with p.d.f

1

f(x)=— a<x<h
b-a

b

1 1
Area= X =——(-a)=1 H .
rea -!b—a - i PP G ence proved

Find rth moments about origin of Uniform Distribution & find mean and Variance.

= E(x") = Txr f (x)dx

b

1 b
dx=b_a£dx=

As X~U(a,b) with p.d.f
1
f(x):ﬁ a<x<h
b
' 1
= | x' dx
ILIF .a[ b—a
, b
L, =——| x"dx
_aa
,_ 1 XI’+1
# "b-a r+1|,
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Put r=1

o (b“l—a“l) B (b2 —az)_ (b—a)b+a) (b+a)
“Tb-ayi+1) 20b-a)  2b-a) 2
var(x) = ,uzl _(M'J Putr= 2
(b —a??) (b°-a®) (b—a)b*+a’+ab) (b>+a’+ab)
2 " b-af2+1) 3b-a) ab-a) 3
’ r\2 b2 + az +ab b 2
Var(x)=u2 _(/ul) :( - )_(( "2‘3-)}
(b®+a®+ab) (b*+a’+2ab)
var(x) = —
3 4
(4b” +4ab+4a” —3a” —3b° +6ab) a2 +h? _2ab
var(x) = =
12 12
_(a=b)’
var(x) = B
Find Harmonic Mean of Uniform Distribution
Solution: Let by definition
H.M = E(l) (i)
X
As X~U(a,b) with p.d.f
1
f(x)=— a<x<h
b-a
E(Ej - [2f 000K
X) X
b
E 1 :jlid
x) Jxb-a
b
(L) Ly Ly
x) b-aix b-a *
E E :L(Inb—lna)
Xx) b-a
Inb-Ina
g[1]_(lnb-lna)
X b-a
Putin (i)

~ b-a
e /“ﬂnbmeom
b-a

Find Median of Uniform Distribution
Let by definition of median

1
P(X<m)—z
As X=U(a,b) with p.d.f
1
f(X)=— a<x<h
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j f(x)dx ==
[Ld=—t[ax=1
-b—a b-a- 2
1 m 1
X, ==
b—-a @ 2
1
——(m-a)==
b_a( )
(m_a):;a
b—-a
——+a=m
b—-a+2a
2
_a+b
2
Show that odd order moment about mean are zero and even order moment about
Z(b_a)2r+1

- /«l =
mean is Hor 22r*1(b—a)(2r +1)
Solution: Let by definition

py = E(x— p1)’ =£<x—¥)ff(x)dx pRAL
As X=U(a,b) with p.d.f

1
f(x)=— a<x<b

b-a
p b+a,,
= [ (x==—2)" F (x)lx
b+a

f 1
Hy ZI(X—T)rEdX

1 & b+a
=— X ——=)"dx

b

b+a,,.
1 (X_T) !
b _a r+1
1 b+a b+a
— b__ r+1 a——— r+1
“= ey O 2 ) T

B 1 (b _ a)r+1 B (a _ b)r+l
A= boa r+y| 2 2T
1 r+1 r+1 -
= b— —(a—-Db
M, 2r+1(b _ a)(r + 1) [( a) (a ) ] (I)
For order moment we put r = 2r+1 in (i)

1 2r+1+1 2r+1+1
Horia 22r+1+1(b _ a)(zr N 1+1) [( a) (a ) ]
1 2r+2 2r+2
Harn p2r+2 (b _ a)(2r i 2) [( a) (a ) ]
Therefore —(b—a)"? =(a—b)*"?

Ifr=0,1,2,.... Then power is even
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1 2r+2 2r+2
= b— —(b—
Horn 22r+2 (b _ a)(zr N 2) [( a) ( a) }
1
— 0
Hor 22r+2 (b—a)(2r+2)[ ]
ey =0

Hence prove that odd order moment about mean is zero
For even order moment put r=2rin (i)

— 1 _ 2r+1 _ _ 2r+1
My = 22r+l(b . a)(zr +1) [(b a) (a b) ]

e P e

If 1=0,1,2,..... Then power is odd (-1 =(-)™ =1

_ 1 . 2r+1 . 2r+1
“”_22f2(b—a)(2r+1)[(b a)"" +(a-b) ]

- 2(b_a)2r+1
Hor m 27 2(b—a)(2r+1)
_ _(b-a)" (b-a)
-2 (b-a)(2r+1)
__(b-a)"

27 (2r+1)

For moment ratios (b1,b2)
__(b-a)

- 27 (2r+1)
_(b-a) _(b-ay
S 22(2+1) 12

Moy

:u2r

Mo, Putr=1

H,
Now putr =2

__(b-a)’

- 2%(2.2+1)

_(b-a)’ _(b-a)’

#1 7 16(5) 80

2
b, = #s O _o

7

(b—a)* .
o _ M go __l44(b-a) 144

Hy

So, b1 = 0.So0, it is symmetrical distribution.

= = =1.8  Require result.

(] e

b, <3 So it is platy kurtic
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