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Chapter 1
Tools of Quantum

Mechanics

6. Probability Density

If x is any random variable then any function f(x) can be treated as probability density if
I f(x) dx =1means Area under probability density curve f(x) is 1

Probability such that system has value of x between a to b

b
j f(x)dx
ie. Pla<x<b)=-2t——
If(x)dx
j xf(x)dx
average value of x if probability density function is f(x) is given by (x) ==
If(x)dx
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T xzf(x)dx

average value of x” if probability density functionis f(x) is given by <x2> ==

0

_J;f(x)dx

standard deviation is measurement of dispersion given by Ax i.e. Ax= <x2>—<x>2

. . 2 . . 2
variance is (Ax)” >0 variance so for any random variable process <x2> > (x)

f(x)zx, 0<x<1

Example: The probability density is defined as
0, otherwise

(a) Find the Probability such that 0 < x <%.

(b) Find (x), (x)" and Ax.

1/2 1/2
[ feoax [ xdx
Solution: (a) p(OSxSlj= L =0 _1
2 4
If(x)dx jxdx
0 0
1 1 1
jxf (x)dx Ixxdx 1 jx f(x)dx _[ Oxdx L
=20 =20 =i=£ d 2\ _ _0 =i=g=l
(x)=1 ; =5 and (x) =4 1 =73
jf(x)dx jxdx 5 _[f(x)dx dex 5
0 0 0 0
N ISR N L. Sy B3
A A PRI
xex (—ij for x>0
Example: f(x) P2) where 4 >0
0 , otherwise

(a) Find then the probability that system has value x> A assume A >0

(b) Find <x>,<x2> and most probable value of x

(c) Find the most probable value of x.

X

exp(— ;)dx

Solution: (a) p(x > 1) =
X

exp(— E)dx

< X
xf(x)dx |xxexp| ——
IRA )d_l p[ zjd_fﬁ
° -2 X 2
exp| —— |d.
‘[,f Ix xp( /J X
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g _

(c) For most probable value

=eo ool 5 -o=enl ) )0

2
x=4

2
Hence exp[—%)io so (1—£]=0:>x=/1 we can check =L <0 so x=4is £ (x) will

A dx

be maximum f( )=i
e
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