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{x = (X' + vt
Fo=

v
y(t' + gxl)

Solution 1:
solve linear equation directly

Solution 2:
take V as -v and exchange ¢’ and o

answer:
X' = y(x—wvt)
v
t/ = ’}/(t — ?X)



Problem.3

Prove:
A“B, = AB, (3)

Solution:
use the transformation matrix :

Y By
Ttrans = 67 7 1
1
and we get:
A = TiransA” B(/)z = Tt/ransBa



So:
A% B, = TtransAa Ti.{rans B(/)z
( Alert: Ttrans Tt/rans =1 )

v By v =By
By v By v

1 1

(matrix multiplication)



Prove:
r'-
ro= rr+(-1)—5 +tyV
p 2Ry (4)
t = vyt + 5
c
Solution:
separate r and r as it hints
r-VvV
==z
r-V
rp=r— vz 4

Then transform | with Lorentz rules



and we get :
{r” = 'y(r"‘ + Vt/)
t = (t'+ &)

and left r| as it is:

rp=r}

rv

V2

add up (5) and (6) and rewrite r"‘ with V to get :

r-v

ro=r+( =) Ve

— t,+r’~V




Derive a tensor's Lorentz transformation

Solution:

separate into two sections
#A

symmetry part : A; = Aji
solution-1:

take A; as M;N;
and for vector M; and N; we have:

. ! !
Mf - Ttrans Mi
— / I
Nj - Ttranij
can infer :
I &l /
MiNj - 7—1.*rans/\/li Ttranij

get element clearly presented and get the result.



solution-2:
use matrix transformation in frame transform:
for:

M; =T,

J trans

!
M;

there is:

Aij = TtransA;'j T,

trans

in element form:

A02
A30
A23
A33

A0L
A20
A22
A32

,A00
AlO
A21
A31

A00
A03
A2O
A30

A/Ol
A/20
A/22
A/32

A/OO
A/lO
A/21
A/31

A/00

AIO3

1 A/20
1 Al30

A/O2 v
A/30 _6’7
A/23

A/33

v By
By v

— By



so we get the answer:

AOO — 72(/4/00 4 2ﬂA/01 + ﬁ2A/11)

AOl — ,_Y((l + ﬂ2)A,01 +6(A/00 + A/ll))

AO2 — ’Y(AIO2 4 5/4/12)

AO3 — 'Y(AIO3 + BA/B)

All — 72(A/11 + QﬁAIOI + ﬁ2A’00)

A12 — 7(Al12 4 5A102) (8)
A13 — ’Y(Alls 4 5/4/03)

A22 — Al22

A23 _ A/23

A33 — A/33

with AU = Aj,'



#B

anti-symmetry part : A; = —Aj;

use A; =0

to simplify the answer of #A
so we get the answer:

AOl
A02
A03

A12
A13

A23

’y((l _ Bz)AIOI 4 ﬂ(AIOO + A/ll))
’y(A/O2 4 BA’H)
"}/(A/03 + 6’4/13)

’}/(AI12 + BA/OQ)
,Y(A/13 + 6A/03) (9)

A/23

A00:A11 :A22:A33:0



derive the Lorentz transform of velocity vector u®

Solution: use the transform matrix. T;ans

UO v B’Y u/O
u! By v u'?
u2 - 1 u/2
u? 1 u’3
A . cdt dx
A% = (¢’A) X% = (Ct>X) = (Ev E)

=2

_ o (€ = . .
v =(cv,&y)  p =(E7P) %= (pc,J)



)

v® = (cv, ) in

v By

0
o N e
=
3

c Cc C© C

there are 3 v (in u® and Tyans and u'®)

| e e



