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Mannifolds
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A Coo n - dimensional

inanifold
is a set M along with a

maxima,
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Tp = space of directional derivatives at p .
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Theoretic is a ( 0,2 ) symmetric tensor That determines

the line element :
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Wisdom of  the day

You are not your thoughts.

Read more at: www.mindfulness.swiss
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EX : Given Two vector fields X and Y on M
,

show that :

• Xo 'T is not a vector field

Him : act on a function f : M → IR Xo Y Cfl = X ( Yeti )

• [X
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Y ] is a vector field with components
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Plan for the lecture
-

•
Tensors

•Normal coordinates

• Differential forms



Onefores=  dual vectors
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theme is a ( 0,2 ) symmetric tensor That determines

the line element :

ds
'

= gµ
dxndxu

I metric components

We can use the metric Todetermine the length of curves
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Theoretic is a ( 0,2 ) symmetric tensor That determines

the line element :
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Normal coordinates
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This fact is very useful !
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Differentiation
A ⇐fernis a ( O
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n - dimensional manifold ⇒
lin .

Ind
. p - forms at

p ! ( n -71 !
any given  point

p  = O I 2 3 4

h=4 I

Wedge product
Pt 69

- form # II. c. = I 4 6 4 -

-
-  - AAB

-

( ptg ) - form

( peg ) !
( AAB)µ

,
. . . µ ,

= AM,  
-

yes,
Bapu  

'  - - Mpeg ]

Show that  
:  • An B =

13nAfi )
"

• ( AAB)µ = An Br - By An
91A-forms



I
← P - form

Exteriorderivative DI
( Pti ) - form

( DA)m . .

.µ+ ,

= C Pti ) § ,
An .  

- - -

rat , ]

Examples : p=o ( df)
,

=If

7=1 ( DA )m = 2n Ar - Iran

Erase : Show that DA transforms like a ( O
, Ptl ) tensor under

coordinate  transformations . Ami . .  . up 't ,

HALI :* ,

-
- let " IIe:(7i÷÷¥

.) so

" " is :*'s::÷i÷÷÷:÷÷"
"

"
 

÷:÷÷÷.*
.
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Integration
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