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• Things to remember I know how to do :

1. equipartition theorem
.

2. change variables in integrals .

3
.

1st
,

2nd moments Lvx > ,
LV57

.

4 . how to find the probability from a pub . density .

5
.

how to choose the domain of the different integrals ?



1. Equi partition theorem .

In thermal equilibrium ,
the

energy of the particles
is shared in average

between the tffuent firms .

For a MONO ATOMIC gas in N - dimension :

(E) = t.o.f.LK, T
-

degrees of freedom = N

where Les is the
average energy per particle .

2. Change variables in integrals .

The integrals are mainly of the form :

↳ d exp f- px ] dx

-

new variable

Just practice with the exercises we
have done

.

3
.

What are normalisation
, expected value ( average) ,

variance?

Given a function flx) ,
we can define its moments :

f. = ! x " flxldx

the integral of the function over the entire domain

multiplies by the variable n- the times !



If flx) is our PDF
, we

have :

10th moment : NORMALISATION CONDITION

{ flxtdx = a

1st moment : EXPECTED VALUE ( average )

( x > =/ x ft) dx
D

2nd moment ; VARIANCE

( x's = f. × ' fix ) dx

the Rms is c



4. Probability from PDF :

.fm is the probability Density Function

• To find the PROBABILITY ,
we INTEGRATE over the

domain we are interested in
.

fH
'

t¥h
×

-
×

XB

• PIXAEXLXB ) = I flx ) dx
XA

This is the probability of finding x between

Xp and XB .



5
.

How to choose the domain of different integrals ?

• When we are in ID
,
it is likely to be IT but

in d-mansions > 1 it is mostly [ . Always cut .
. the domain usually change when

you change variables
.

e.g.
pµ× ) ploy )p(oz )drxdrydh-p.lv

) hav
- dr

Assuming a Gaussian d.striation plus;) a expfar.FI ,

we have

Plot = plrx ) ploy ) plrz ) × e-
"⇒

e- are
'

e-
are

= e-
air

-where ✓ = 5×2 try + JI

✓ goes from 0 to • because it is a radius

therefore a MoDu

+-

thus
, [jdrxfodryIdrzplr.nl Ploy ) Pcrz)

+ -

becomes / do 4kV
' Plus ) ( we already integrated

° over do and too )


