Thm: Let T': V' — W be a linear transformation. Then T'(0) = 0

Pf: T(0) = T(0 + 0) = T(0) + T(0)

Thm: Let A be an m X n matrix. Then the function

T:R" —-R™
T(x) = Ax

is a linear transformation.

Thm: If T: R"” — R™ is a linear transformation, then T'(x) =
Ax where
A=[T(e1)..T(en)]

Ex: If T: R? — R and
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Basis for T{;,0)(S") (polar coordinates):
6: 81— (e} (mm), Ble) =6
Note: ¢(e?) =0,

The standard basis for T(; oy(S*) w.r.t. (U,¢) = {Dy} where

a:(—e€) — M, at)=¢ 1 (t) =" = (1,t), = (cost, sint) g for

some € > 0.
G((1,0)) = {fsm""th UcC St — R}
D, :G((1,0)) = R

ow -1 cos sin
Da(g) = d(g )’ _ d(g(¢dt (t)))lt:O _ dlg( ((ti)t, ('5)))‘15:0

If v € Ty(M), then v = ¢D,, where ¢ = v([m1 0 ¢]) = v([¢])

Basis for T{1,0)(S*) (projection):

T/)yp:{9| _7T/2<9<7T/2}_>(_171)7 (b(x?y):y

The standard basis for Ty 0)(S*) w.r.t. (U',¢) = {Dg} where
Bi(—€e) = M, B(t) = ¢y, (t) = (x,t) = (V1 —#2,1)

for some € > 0.

oa d ~1(t \/—
Dﬂ(g) d(g )lt 0= (g(wfﬁ’()))‘t—o— d(g( 1 t2 t))‘t 0

If v € T,(M), then v = ¢Dg where ¢ = v([m1 0 Py]) = V([Pyp))

D,,Dg € T,(M),

D, € T,(M) implies D, = cDg where ¢ =

Dao([typ])

Dg € T,(M) implies Dg = ¢D,, where ¢ = Dg([m10¢])

c=Dg(¢) =
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Thus if Azpoiar = Tproj, then A =

Suppose Bxg = s and Cxe = zp
If Tep = yc, then TB~'Bxg = C~'Cyc
CTBil(BxB) =Cye

CTB 'zs = yp

Suppose C = {3Dg}

Then [3]zc = Zproj

Suppose the derivative of f : ST — S with respect to 1, is Df
Then D fvyroj = Wproj, then D f[1/3][3]Vproj = Wproj-

Hence (1/3)D fve = Wproj-



