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Informations

Sorry that the uploaded files of the blackboards on April 25 was incorrect. I've
uploaded the correct versions.

Corrections

2 2
Lecture note, page 6, line 1: tan tT = tan %

Lecture note, page 7, line 13: ,//\% +oo X2 =Vt

Lecture note, page 7, line 22: Leibnitz = Leibniz

Lecture note, page 8, footnote 6: lienar = linear

Lecture note, page 9, line 12: a > Osuch that = a > to such that

ek(t—to) o< £
|k L]

Lecture note, page 10, eq. (2.15): X (t) = = X (t):=

Blackboard B, page 13, the first line of Theorem 2.17: fnctions = functions

Lecture note, page 9, line 17: <

Students’ comments

1THIFR S TR E A 3 7T R DRI B 5 2 3R & 24 MR O BAE I £ TOREHZ AL
ST 2, JWEECRYEL..

It was a good review to read the proofs precisely, from the discussion on the solution of
matrix-valued linear ordinary equations to the fundamental theorem of space curves.

Lecturer’s comment Really?
This is and interesting and usual course. There is no other request.
Lecturer’s comment Sure.

BEZ AL TSNS EBD $F. HFEZEWTH DI SRVOTHERY —ApfEned <
TEHTT. HYDPLHITXVET.

The recordings are helpful, because the translation tool help me to understand English.
Thanks.

Lecturer’s comment You’re welcome.

Exercise 2-3 DFIEIIKETLZ. BRILED IWHELD 0K 7.

The calculations in Exercise 2-3 were very hard. I wonder if there is a better way.

Lecturer’s comment I'll explain it in today’s lecture.

Q and A
Q1: 92 =1 422 ZUMRM = (5) =0 TROWTALS, 29 a(t) = <L (te€ (0,7) K%

DE¥EL7. ZOERBOWR « 1ZPHE 2(0) =0 o ZrxFLKTT. FUMHHTERCH
T AMAROIRIVIMEZZEZ THRILE 27D LERAD? (FRIIKIIRED & 272104
ft32zrddb2>5.)

Solving % =1+ 22 with initial condition (%) =0, I got the solution z(t) = 72?52
(t € (0,m)). The width of this domain 7 is the same as the initial value z(0) = 0.
Isn’t the width of the maximal solution for the same differential equation the same for
different initial values? (The expectation may change only for special values.)
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A: No. The equation 42 = ¢(1 + 22) is a counterexample. In fact, the solution z(t) = tan &

Q 2:

dt = 2
for the initial condition xz(0) = 0 is defined on (—+/7, /7). On the other hand, the

solution z(t) = tan (% + %) for £(0) = 1 is defined on (—+/7/2,/72).

722 213 2-1 Tk o DEFRBELGZTHOTVEY, TEREI DL SR (EE o> TV
W) B, WA ARARO 2 RHD R IeBDHIEEAID. TR EARYF 2
I—a vy (WHELR ORI e ZELPTV).

In Exercise 2-1, for example, the equation is solved without giving the domain of z. Is
there a situation that one wants to know “a function whose domain is not known (not
determined) but whose differential equation is known”? Examples in physics are easy
to understand.

A: Usually, the domain of definition of a solution of a (non-linear) differential equation is de-

termined a posteriori. The equation of geodesic on surfaces, or Riemannian manifolds,
are such examples. A solution of Ricci flow equation (although it is not an ordinary
differential equation) is also usually diverges.



