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Corrections
o Handout C/Blackboard C, page 4, the 2nd line of the formula of Rj:

*Zgis(risrﬁj T Zﬁj) = *Zgis(rizrij T éj)
i,8 %,8
Handout C/Blackboard C, page 6, title ingetrablility = integrability

”

Lecture Note, page 28, 6th line of the equation “]§', :

*Z gjl(hll,2*hl2,1)+ Z gajgl,ﬁ Z ((gasrfaz + gsﬁrgﬁ)hll - (gasrfn + gsBFiﬂ)hl2)

l La,B s

= =Y g hua—h2)+ Y 9*d"? > ((gast;Q + 958130 P11 — (gasT'fy + gsBFfa)hlz)
l La,B s

Lecture Note, page 29, line 7:
ZQUJ} = (hihja—hiohj1) = Rjp+hrihjo—hypohji = ZgikI; = Rjp+hgihjo—hgahji
3 3

Ex 5-2 ORI o: smooth DIRENNE L BnE T,

I think the assumption of the smoothness of o is necessary in the problem 5-2.

Students’ comments

FHREDSZNZR DICRECE L 353, MORM T2t o TUIRR D IEETRA T H ?
I feel that the calculations are quite hard, but is it a piece of cake for a differential
geometry professional?

Lecturer’s comment No, it’s not.

%5 2 [ D Lecture Note DIEIEAR, HH F50?

Is there a revised version of the Lecture Note 27

Lecturer’s comment I'm sorry. I’ve uploaded it.

Ex 5-2 ORIESZIC o smooth DIREDHE L BWE T,

I think the assumption of the smoothness of o is necessary in the problem 5-2.

Lecturer’s comment Yes, see page 5 of the Blackboard C for the lecture
of April 11th.

Q and A
Q 1: (M8 5-2 122V T) HEPICHBELESHEUCIIRZ Z 302D F LD, T0 q(z) 5%

EIhBE0OVEDTL & 5. BIOFTESLEMANLEREZERE T 220 TTH.
For Problem 5-2: I could see that the calculations would show the conclusion, but
where did you come up with this g(z) or whatever it is? Is it a function with a different
computational or geometric meaning behind it?

A: Using complex coordinate z = u + v, the second fundamental form is written as

II = Ldu® + 2M dudv + N dv?

i (L (dz + dz)? + 2M (dz + dZ)(dz — dZ) — N (dz — dz)?)

1 1
J(L=N) - 2iM)dz% + (L + N)dzdz + JE-N)+ 2iM) dz>
- g d2? +2e2° H dzdz + %d227
because of dz = du + idv, dZ = u — i dv. That is, ¢/2 is the coefficient of “(2,0)-part”
of the second fundamental form with respect to the complex coordinate z.
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Q 2: Ex 52 T H »ZWEBBBIZ L ¢ BEREZD 252, ERDENB f 1L ¢ = f 2
D H BWEBRIBICR 2 X5z 2 223 TESZDTL & 5 2.
In Ex 5-2, q is regular if H is a constant function, but conversely, can we take a surface
such that ¢ = f and H is a constant function for any regular function f7

A: Yes. It seems to be obvious, but it requires some preparation to explain.

Q 3: If the first and second fundamental forms that satisfy G-W formula are given, does
there exist a unique surface corresponding to them?

A: Yes, if they satisfy the Gauss and Codazzi equations, not Gauss-Weingarten.
Q 4: If all g;; and K are given, can we deduce all h;;?

A: No. A counter example: Let
p1 (’LL, ’U) = (ua v, 0)» p2 (u7 ’U) = (COS u,sinu, 1})

share common first fundamental form ds? = du? 4+ dv? and Gaussian curvature K = 0.

Q 5: (5.5) DFRIFED & S RIGHTHEDNE T ?

In what situations is the expression (5.5) used?

A: T will not use it this time. It will be used in the sense of sectional curvature when one
generalize the theory for higher dimensions.

Q 6: MES-1TE,GHPENEN u, v DBIFUCR > TWB Z 2 30h D LA, MEDRE L
BHETHRMANRA X =T DD £V A. BE 51 E2RVIBZ S RFMTTD, Zh
SR ZEEICOVWTHED TSI 2L ETERVDTLEIDN?
I could see in problem 5-1 that E and G are functions of u and v, respectively, but
the geometrical meaning is not clear, even with the assumptions of the problem. The
assumption of problem 5-1 seems to be a very strong, but not much can be said about
its geometrical properties, can it? Can you say much about the geometrical properties?

A: The result in Problem 5-1 is related to the existence of “asymptotic Chebyshev net” for
pseudospherical surfaces. This fact is one of the important tool in the lectures in 2Q),
where I'll try to figure out the geometric meaning of it.

Q 7: Codazzi equations 75 3 DORD I H 2 DDAEELE I, D20 I THIEHZDOT
L x5
Codazzi equations refers to only two of the three equations. Are these two alone useful?

A: Yes. For example, Problem 5-1 uses only Codazzi equations. On the other hand, the Gauss
equation itself has a remarkable meaning. Search “Theorema Egregium of Gauss”.

Q 8: On the blackboard, it says that we can assume that K = —1 and indeed if we assume
this, then the equation can be simplified nicely. But what about the case K # —17 Also
I do not understand how to conclude that E, = 0, G, = 0 from the above equations,
unless F' = 0.

A: The situation is quite same even when K # —1.



