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(wil) kill(all);
(%00) done

L]
1 Eqg.(10)
' (%i1) L1: matrix([gamma,0,0,-theta*gamma],
[0715010],
[0705110],
[-theta*gamma,0,0,gamma]) ;
r 00 -or
10 O
(hol) 0O 01 O
-er 0 0 r |

' (%i2) L2: matrix([gamma,0,0,theta*gamma],
[0,1,0,0],
[0,0,1,0],
[theta*gamma,0,0,gamma]);

r
0

0 or
. 0 O
(%02) L o
0

0
1
0O O
0

or r

7 (%i3) theta: v/c;
(%03) —

? (%14) gamma: 1/sqrt(1-theta™2);
(%04)

1 v2 |
5~ 5 00 0
1-2 c2(1-vj
c? c2
(W 5) 0 1 0 0
00
0 01 0
1 v2
0 00 5~ 5
V2 (1‘Vj
c? c2
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7 (%i6) ratsimp(%);
10

(%06)

00
0O
10
01

01
0 0
00

- 2 Egs.(27-30)

7 (wi7) P: [E/c, Px, Py, Pz];
o7) [_,Px,Py,Pz]

7 (%i8) LP: factor(L1.P);
(E-cPzor

C

Px
(%08)
Py

(bE-cPz)r
e

(%19) kill(gamma);
(%09) done

' (»%i10) ev(LP);
| (E-Pz v) gamma

C

Px

(%010) Py

Vv E
(T_ c Pz) gamma

C

- 3 Egs.(31,34)

%i11) J: [c*rho, JIx, Jy, Jz];
(%011) [cp,Ix,dy,Jz]

"N N

(%i12) LJ: factor(L1l.Jd);
-(Jz 9-c p) gamma

JX
(%012)

Jy

-(c p0-Jz)gamma
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' (»i13) ev(%);

Jzv
—( -C p) gamma

C

(%013) Ix
Jy

-(p Vv -Jz)gamma

- 4 Egs.(53,54)

Cei1a) killall);
(%00) done

"N N

(%1l) theta[x]: v[x]/c; thetaly]: vlyl/c; theta|z]: v[z]/c; theta[0]: v/

%ol) X
(%01) -

\V}

y
%02) —
(%02)
%03) -2
(%03)

Vv
%04) —
(04) ~

' (%i5) Lambda: matrix([gamma, -gamma*theta[x], -gamma*theta[y], -gamma*th
[-gamma*theta[x], 1+(gamma-1)*(theta[x]/theta[0])"2, (gamma-1)*the
(gamma-1)*theta[x]*theta[z]/theta[0]"2],

[-gamma*thetaly], (gamma-1)*theta[y]*theta[x]/theta[0]"2, 1+(gamma
(gamma-1)*theta[y]*theta[z]/theta[0]"2],

[-gamma*theta[z], (gamma-1)*theta[x]*theta[z]/theta[0]"2, (gamma-1
1+(gamma-1)*(theta[z]/theta[0])"2]);

Vy gamma vy gamma Vv, gamma

amma -
9 C C C

vy gamma vZ (gamma-1) Vx Vy (gamma-1) vy vz (gamma-1)
+1

c v2 v2 v2

(%05)

) vy gamma vy vy (gamma-1) v)z, (gamma - 1)+ 1 Vy Vz (gamma-1)

c v2 v2 v2

vz gamma Vy vz (gamma-1) vy vz (gamma-1) vZ (gamma-1)
- +1
c v?2 v2 v?2

(%i16) J4: [c*rho, J[x], JLvyl. Jlzll:
0%06) [Cle‘JX,‘Jys‘JZ]
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L

(%17) Lambda.J4;

(%07)

vz Jz gamma vy Jy gamma vy Jyx gamma

C C

Vyx Vz Jz (gamma - 1)va vy Jy (gamma-1)

+C p gamma

vZ (gamma-1)
+

- b Vx gamma+
pVx9 v2 v2

X
v2

Lvy vz J, (gamma - 1)va Jx vy (gamma-1)
- p Vy gamma + 2 t 2

vy Jy vz (gamma - 1)va Jyx vz (gamma - 1)+

Jy

v§ (gamma - 1)+

v?2

- bV, gamma+
pVz9 v2 v2

(%18) ratsimp(%);

(%08)

(Vz Iz +Vy Jy+Vvy Iy -C? p) gamma

C

(Vx Vz Iz +Vy vy Jy+Vg Iy -p V2 Vvy) gamma- vy Vz Iz - Vy vy Jy+(v2-vg) Iy

vZ (gamma-1)
+1

z
v2

v?2

(Vy Vz I7+VG Jy+(Vy Ix-p V2) Vy) gamma-vy vy I +(v2-v§) Iy - vy Iy vy

v?2

(V2 Iz +(Vy Jy+Vy Ix-p V) V) gamma+(v2-vz) I, +(-Vy Jy-Vy I3 Vy

v?2

(%19) A4: [phi/c, Alx]., ALyl. Alzll:
(%09) [i ’ AX ’ Ay ’ AZ]

(%110) Lambda.A4;

(%010)

Vz Az gamma vy Ay gamma  Vy Ay gamma+¢ gamma

C C C

¢ Vx gamma+vx v, A, (gamma - 1)va vy Ay (gamma-1)

c? v2 v2

o Vy gamma+vy vz A, (gamma - 1)va Ax vy (gamma-1)

c? v2 v2

dVz gamma+vy Ay vz (gamma - 1)va Ax Vz (gamma-1)

c? v2 v2

+A

X

+Ay

z

C

vZ (gamma-1)

—+1
v2

v§ (gamma - 1)+
v2

vZ (gamma-1)
= 4

v?2

4 /5
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' »i1l) ratsimp(%);
| (%011)

(Vz Az+Vy Ay +Vy Ax - ¢) gamma

C

(C2 vy vz Ag+c2 vy vy Ay+c2 v Ay - v2 vy) gamma-c? vy vy Ay - c2 vy vy Ay +(c? vZ-c? vg) Ay

c2v?2

(c2 vy vz Ag+c2 VG Ay+(C2 vy Ay-¢ v2) vy) gamma-c? vy vy Ay +(c2 vZ-c2 v§) Ay -c? vy Ay vy

c2v?2

(c2 V2 A +(c? vy Ay+C2 vy Ay -9 v2) vz) gamma+(c? v2-c2 v3) Ay +(-c2 vy Ay-c2 vy A ) vy

c2v?2

5 Proving that (gamma-1)/v”"2 = gamma”™2/((gamma+l)-

»i12) assume(c>0, v>0);
(%012) [c>0,v>0]

"N N

(%i13) gamma: 1/sqrt(1-v"2/cn2);
(%013)

(%i16) ratsimp(fl-f2);
(%016) 0



