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

' (%il) E24: p~2/m = (1+gamma)*H1;
I 2
(01) L-=H1(r+1)

? (%i2) v: p/m;
P
0 -
(%02) .

? (%13) gamma: 1/sqrt(1-v~2/c"2);

1
(%03)
p2
c2m?

7 (wi4) E33: ev(E24);
p2 1
(%04) —=|———+1|H1
m p2
1-
c2m?2

1 Exact relativistic equation

(%i5) assume (m>0, c>0);
(%05) [m>0,c>0]

"N N

(%16) E33a: ratsimp(E3372);

- p4  2cm~cZm?-p? H12+(2 c2m?-p2)H1?
(00 ) P—— 5> 5

p2-c2m

7 (%i7) E33b: E33a*(p/2-ch2*m2);

4¢p2_c2 2
o7y PP 5 o2 m2-p? H12-(2 ¢? m2- p2)H12
m

7 (%i8) E33c: E33b + (2*ch2*m2-pt2)*H1M2;
4 2_A~2 42
08) (2 c2m2-p2yH12+P- P 5 oy 62 2 p? 12

m2

7 (%i9) E33d: (E33c"2);

=4 c?m?(c?m?-p2)H14

2
p4(p2—02m2€
2

(%09) [(2 cZm2-p2)H12+
m

? (%i10) E33e: ratsubst(p2, p”2, E33d);
(%010) ((m*p22-4c?mb p2+4 c*m8)H14+(-2m? p24+6 c2m? p23-4 c4 mb p22)
| H12+p26-2c2m2 p2°+ct m* p24) / m* =(4 c? m*-4 c2 m? p2)H14
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? (%ill) E33F: solve(E33e, p2);

~2mH1+cm3/2c2m-4H1 -c2m?

(%011) [p2=- 2 . p2=
2mH1+cm3/2c2m-4H1l +c2m? cm3/24H1+c2m+2mHL-c2m?
1p2:_ 2 1p2:

p2=0]

2
cm3/2J4aH1+c2m-2mHL+c2 m2
2 ?

2 Solutions for p™2

? %i12) S1: ratsimp(First(E33F));

~2mH1+cm3/2c2m-4H1 -c2m?

2

(%012) p2=-

7 (%i13) S2: ratsimp(second(E33f));

_2mHl+cm3/2c?m-4Hl +c?m?

2

(%013) p2

7 (%i14) S3: ratsimp(third(E33F));
cm3/24H1+cZ2m+2mH1-c2 m?

2

(%014) p2=-

? (%i15) S4: ratsimp(Ffourth(E33f));
_cm¥2J4H1+c?m-2mH1+c?m?
- 2

(%015) p2



