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Info. Sheet 3; Advanced Topics in Geometry F
(MTH.B502)

Informations
¢ Nine homeworks were submitetd. The feedback will be found on T2SCHOLA.

e Apologize for cancelation of last weeks’ lecture.

Corrections
e Lecture Note, page 5, line 4: smooth vector fields om M =- smooth vector fields on M
¢ Lecture Note, page 5, line —15: cotangent bundle I'(T* M) = cotangent bundle 7* M

e Lecture Note, page 5, line —15: covariant 1-tensoror a 1-form = covariant 1-tensor
or a 1-form (insert a space)
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o Lect Note, 5, line —7: | — = | —
ecture Note, page ine (&W) (p) (8307 )p

e Lecture Note, page 5, line =5: wp: T"M — R = wp: Tp,M — R

e Lecture Note, page 6, equation (2.8): X (Y, Z) = (VxY,Z)+ (X, Vy Z) = X (Y, Z) =
(VxY,Z) +(X,VxZ)
o Lecture Note, page 6, line —8: for all X, Y € T, M = for all Y € T, M
e Lecture Note, page 7, line 6: +(Z,VxY)+(Z,[Y,X]). = —(Z,VxY) + (Z,[Y, X]).
o Lecture Note, page 7, equation (2.9): 2(VXY,Z) = 2(VxY,Z)
o Lecture Note, page 7, line 9: ([Z,Y],X)++(Z,[Y,X]) = ([Z,Y], X) — (Z,[Y, X])
¢ Lecture Note, page 7, line 22: frame on U. if = frame on U if (remove the period.)
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e Lecture Note, page 8, line 5: © = Cl(er,...,en)=60=0601| 1 | (e1,...,en).

Students’ comments
o 2 RITIE L HMEIT DIEFDES. Lecturer’s comment ¥ 5% 5 T3 1.

o KREOWEDOHICHERZMZ F5 ! Lecturer’s comment KRG UTHLERH D ¥
HA. BOTLSZIXWET.

o F122Q b XALLSBRMPVWLET. Space form DFEHBFLEWVD Z L TROLATT.

Lecturer’s comment /0 W IEEFEER S DI TIERWTTH... &2
AT, THUIE 1 HOFE?
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Q and A
Q 1: Lem. 2.7 IZBWVWT “V I bilinear” & L TWE T, Z4UF “R L bilinear” OEMK & 2
TRWTT»?

A: 3. F(M) TIE%< R L.

Q 2: Minkowski space 72 ¥’ @ pseudo Riemannian mentric 7> 5 XHEREL 2E F D FHADS,
ZhEFATZ2 XV eEHZ2DTL 255 ? (geodesic BREDTITWVEZIDHLWVENL
x7)

A: 72t 213, Lorentz ZHEAD geodesic 1& Riemann ¥ L FARRICERTE XY, =720 HHEX
D2 Fy (4,4) BEADFHEEZDODITT. 2 2F (§,%) =0 & 3HBHAR (light-like
geodesic) 13 Lorentz ZkAD DEfEsk) 2R L E7.

Q 3: HEHUTOWTOHEM | 2K M OfFEHR (—icxZ FAS) OYl s ¥ X7 M X T L
TVx:X(M)Ds— VxsX(M). ZOMGENT MAB X OFE or: M — M 2555 T
ZHEMORR DD D 2% 0 DOED B VI ERIZIELWV? (BB WIXIELLTES ?)
sp € TyM % TpM WWESHKZWAWAH 5. EitZ 0 ORDLE VI LR IDET
HERVEORDDZ VWS L ?

A: Zzob. NHTBE) oMREz AV THHTEET.

Q 4: VUKD 2 KM FHINREREDD T TH?

A: (1) HRUADIZW torsion free) &5 H2EDONIMEDSRM:. ZhndbYvF - 7oV (T
TEEDR) ORFEDNHES. (2) TRHET ¥ VY ILDEST) Zah o BT EhEZEM O
MOFRMNGE G525 ZEHMRES.

Q 5: M? CR? 2E0%MHAr 3%, Whitney DIZDIAAFEHIZE > TEDIA f: M2 - R3 H
FET 3. (Q f(M?) = M2 ZVWAZTH?) 20 E M OIEREDHEFEEELLE (U, ) 12
MUT, D=¢U) 2B, DIFHERT p= fop!:D— R3 IFEAIME (M2 O1EH]
BRI R—AFoR) BEZ D, WITEHIRT A—&ZFR p: D — p(D) C M2 b ot ¥
5. ZOrE, pho M?2 RFEEEZFETELZLESOTINEIRTOTTIN? (&
ET (dP) (u,0): T(w,0)D = Tp(u,0)p(D) 73 p TIEAITH 2 Z e 2 HRAMUER L 2D, WK
FEHMPS p: D — p(D) BRFMIFEMICR S, 2EoTW=DTTR, p(D) 25 2 Ktk
HOWEE R > TV B2 RIAR 72, dim D = dimp(D) R LEVOTIE? EoTw»
¥73. p(D) HEESGLBRSLVDT).

A: REDE L DD o TOEEAD, M2 13 RS IHIDAENIZERDZHAE? 2575 f 11X inclusion
Tik?



