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Hence f-→Tff • F) is

a tangent vector af b .
It follows that we defined
a map Taft) :Talon)→ t.CN)

Ta(F)(T)ff|=Tlf°F)\
for 1- c-TalM) .
The

map ICF) :[ 1M )→ICN )
is called the derivative
of differential of F at a .

The map Ta (F) is linear .

Ta(F) (✗Ttp5) (f) =
=@Ttp5) (f • F) =aT(f. F) +



pslfof)=¢TalF)T+pIlF)s)Ñ
If id :M→M

,
idla)=a

Talid)CT)(f) =Tff°id)=T(f)

TaCid1-ITalM1@lhainaule_n.MFNe.F?
a

Tata .F)f) (f) =

1- (f- • G- • F) =Ta(F) (T) / f. G) =

=€(G) IIF)) # (f)

⇒ tafa-ot-1-T.la/.IlFQ



If F : M→ N is a diffeomorphisms
Fo F-

'

= idn
F.

'

of = idm
⇒ Ta (F) •To(E) = IT.CN)

To (F-
' I • Ta (F) = Item

⇒

T•(F-D=Ta(F)
In particular , TalF) is an isomorphism
and

ctimtalm-dimte.CN) .
Let M be a manifold , a c- M

c- 144in ) a chart around a
.

Then y :O → y(v1 is a



4
diffeomorphism
⇒ dimTalM ) = n = dimaM .

✗ IRAN a Rim

ot÷¥
I (F) (9) (f) = • F) = Éfdjf)(Fla)) .

f-i

(a) =É, (a) . Oj (f)
T

basis ofTqln )
The matrix of TalF) is

- - - - -

0✗n
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