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Informations

e Today’s lecture is the last one. Thank you for joining the class. I ap-
preciate your feedback and comments which will be useful for my future
lectures.

e Please fill the form “Course Survey” on LMS.

Corrections

« Handout C, page 5: consits of for connected components = consists of four connected
components

o Lecture Note, page 21, line 6: consits = consists

o Lecture Note, page 22, line —8——7: this curve is also represents = this curve also
represents

o Lecture Note, page 21, line —2: isotoropic = isotropic
o Lecture Note, page 24, line 5: elenents = elements
o Lecture Note, page 24, line —2: Let @ and y be two distinct points of S™ with y # —ax.

Q 1: Exer 6-1 o TREFETH? FAOED OFEEERI R ENTTA, EHEMEI—HEWVWSI Zedh b
REZMERDTHEDI 2 25, A, B 3R HR S o7,
Can you solve Exer 6-17 There is a possibility that I am wrong, but I proceeded to
find the necessary condition from the fact that the eigenvalues coincide, and A and B
are not conjugate.

A: You are right. The answer is “never”.

Q 2: light-like line y(s) = —x + sv BR—L VY ERTAE, DFHEHIEFLZEZITHARETH
52eh, BENEERZDFIHERTDOTT . v(s) LXHEOREGEL XS DHD FHA.
Why does the fact that the light-like line vy(s) = —@ + sv is invariant under Lorentz
transformation, that is, invariant under different observers, represent the principle of
light speed invariance? I don’t understand the relationship between v(s) and the speed
of light.

A: When 7(¢) is regarded as the world line of a point, its zo-component can be regarded as the
time and (z1,x2, z3)-component as the coordinates of “space”. Therefore, the speed of
a point in the corresponding space is v% + v% + v§/|v0\, where v = (vo,v1,v2,v3)7T.
In particular, a necessary and sufficient condition for v to be light-like is the speed 1
(=light-speed). This property is invariant under Lorentz transformations.

Q 3: A is conjugate to B] £\ DIk I ZEATH P FELTA=P 1AP 2723 &
WHREKRTEBADTID, HOEKREHZDTL x 575
I took “A is conjugate to B” to mean “there exists a regular matrix P such that
A= P~1AP”, but is there another meaning?

A: No.

Q 4: Does the hyperbolic space have a physical interpretation to it? As I understand it is a
subspace of the Lorentz-Minkowski space where all vectors are time-like of a particular
kind ((z,z) = —1.

A: The (unit) sphere S™ = {& € R**1; || = 1} is regarded as the set of unit vectors in the
Euclidean space. Similarly, the hyperbolic space is the set of “unit” time-like vectors
in the Lorentz-Minkowski space.



