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Pullback: Let F: M SN smooth Map.

Recall diffevential: AFP " TeM > T N

AF (V\ J Fo x(,ﬂ) Xlo\:P
J* =0 3(9)-’—\/

Pillback: Given @ 1-form om N, detine Faw 1-form on M by Pair na

(Fr)(X) = o, [(dF00) X eTM

In coovrds: w = Wy (.\5\ dia“ \b* Coovds on N

Fow: 9F 3 w, (FM) dx

X‘.
9%

coords on M
ch eck:

(Fw)(X) = 3F(p w (B X", X=X'3;
ox .
= Wy (Fp) Q_FI:)X' <

Wep LF 00) .
ox'

Frop: Fi luw) = UeF) Fw, Nuec(N), w l-form o N
P Frluw) = F7(uwgdy)

= OF" W (FIv) wiy (F0) dx’
oxi

z (wF) Fw. 0
Pﬂ: F'du=d (usF) Vuec®(W)
E‘ F* = F (3 uc‘\a )
= 9_F ) 2w (Fm) dx'
%y
(wtFen) dx' = u (F) F () I’
CT) Y

ax'
d (UOF) =9,
ox'



Nofe: F”(w, dy*)=(wie F) dLy'F).

%
o) i S > IR :
¢ (e'®) = (cose, sine) O — ¢
i*(xé\a ‘%Ax) :1,

= (i) d (yoi) - (ei) d(xei)
T cosodsine - Sine dcosd
= Cos0dO + sinede

> JQ.

' : - R*
ex‘ t: L-2IR 1

‘ (X) = (X,O) - L"’) e

U dx = dx
L*A\b: (0]

?V'_OE‘. If F:MoN
G: N2
then (GoF)* = F'e 6"

‘21 (GoF)*w (X) = w ( A(G,F)x)
= w(de dF x)

= G w(4Fx)

:F 6w (X).a




