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The proof is done
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By X is well defined on 519N3 n 1953
is smooth on 1Smoothness from local coordinate

Now 录 0 Xq 0 qe 519N
For q N u v 0 from the calculation

Xq 0
So X E RT with only one zero
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Xi y录 x哥 w录 2录
Xu 2录 w哥 x孨 y录
Xs w录一新 y孨 x录

Check Xie PIT 3 note n lx.ry.z.no is normal vector
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XiXi.Xs are pairwise orthogonal at each point
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w EW consider bilinear map
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Similarly construct homomorphism
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So Y 4 are isomorphisms satisfying the condition
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EXERTM xEM Xix JX ix are always
linear independent since Jx Id
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Ex9 Levi Civita connection
Pnoue.by direct calculation noute c gc for shout

XY.ZERTMI.gl成1Z DxY.Z
PXKY.Z Y.DZ7
PXCCY.ZD CY.DZXtTX.ES

XCY.ZD CY.DZX LY IX Z 7
PX cY.Z ZcY.X aDzY.X Y IX Z
XKYZ ZCY.X7tcTZ.YJ.XztcDYZ.X7 CY.IX.ES
PXKYZ ZCY.X7tcTZ.YJ.XztYCZ.X7 CZ.MX CY IX Z

XKYZ ZCY.X7tcTZ.YJ.XztYCZ.X7 cZ.TKY Z Y.X
So we have proved 一CY IX Z
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The connection is decided uniquely by gl
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11 In local coordinate DF g 瑟录

ginF.X g录xkgjk 二 淼如统
x 装 Dx 下 DxF

So DF satisfies the condition

If Y ㄚ家 s.t.gl Y.X Dx F

gijY义 X發 XERTM gijY 装

gijyigik gik Y g门禁 Y g门禁录
whichgives uniqueness

12 Consider the directional derivative
DDFF g 瑟录 F g 淼装

二 IDFlg 0

gi is positive definite gil is positive definite
DDFF 0 F is non decreasing along 吓

137 Only needs to calculate gro 920
x rcoso y rsino

录 発录 哥哥 cosoaxtsinoty

表二是录 装哥 rsinoaxtrcosozy
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g 6 只 吓 二 哥录十 in装


