
Change of variables
Di�erentiation of Integrals

(Very Basic) Calculus of Variation

Petchara Pattarakijwanich

SCPY205, 24 September 2020

Petchara Pattarakijwanich Lecture 7 24/09/2020

19 - 22 WW 63



���������������������������������������

�������� �������������� @2f
@x2 � 1

v2
@2f
@y2 = 0 ������������������ r, s ������

r = x� vt ��� x = x+ vt

Petchara Pattarakijwanich Lecture 7 24/09/2020

BE

•

f
u , flat ) ⇒ un for ,

's )
/ \

wuwnnrur ftp.Ithss.vr.s r s
at '

a
11

Ex .

- Er Is :*'

x t

If = It +
I

2X
as



Petchara Pattarakijwanich Lecture 7 24/09/2020

EI = Er t Is

¥.

. :* :* . :c:* ¥::c:*:*
'

= If # t Is I + Isl # t Is I
= Ifa t a IITs t It

(
Ex -

- I + Is

Eat = ⇐ If  = f Er + E) fat E) f /
It

Operator



Petchara Pattarakijwanich Lecture 7 24/09/2020

If = Era'¥tEsa¥ f
tr / )

=
- vzf+v2f r s

as \ I

= f v # t vz ) f x t

Ifi .

- fr # t RE ) 't

=i¥ .

- si :# ti



Petchara Pattarakijwanich Lecture 7 24/09/2020

II. - III .
.

- o

I

II. t a IIs t IT.

- Ifi# .

- si :# ti I - o

Jf4- = O

aras

ffr ,
s ) = glr ) this )

T i
W' situation

f ( x
,

t ) = gfx - rt ) thlxtvt )

air + ×
Isshin ,  - x



�������� ��������� Laplace equation @2f
@x2 + @2f

@y2 = 0 ����������� polar
coordinate

Petchara Pattarakijwanich Lecture 7 24/09/2020

-

H

r
,

O

I

Ent tr Er + E. IF -

- o



Legendre Transformation
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Legendre Transformation in Thermodynamics
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Di�erentiation of Integrals
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Calculus of Variation

Stationary Point ��� Function

Stationary Point ��� Integral
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�������� Fermat’s Principle
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Euler Equation
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Quiz
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