Hamilton.wxm
(311) kill(all);
(%00) done

1 Equations of central motion in coordinates (r,phi)

(%il) depends ([r,phi], t);

(%01) [r(t), e(t)]

(%12) diff(r,t,2) = diff (phi,t)"2*r - M*G/r"2;
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(%13) diff (phi, t,2) -2*diff (phi,t)*diff(r,t)/x;
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2 Non-relativistic Hamilton equations |
pA2 = p_r2 + p_phir2
(%i4) H: (p_r"2+p_phi”~2)/(2*m) -m*M*G/q_r;
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2.1 First Hamilton equations

(%15) Hl: g rd = diff(H,p_r);
Arg= m
(%16) H2: g _phid = diff (H,p_phi);
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2.2 Second Hamilton equations

(%17) H3: p_rd = -diff(H,g r);
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(%18) H4: p_phid = -diff (H,g _phi);
(H4) Pphid =0

3 Non-relativistic Hamilton equations Il
pA2 = p_r"2 + p_phir2/q_r"2

(%19) H: (p_r"2+1/g_r"2*p_phi”2)/(2*m)-m*M*G/q_r;
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3.1 First Hamilton equations

(%110) Hl: g rd = diff(H,p_r);
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($111) H2: g _phid = diff (H,p_phi);
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3.2 Second Hamilton equations
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($i12) H3: p_rd = -diff(H,q r);
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(%$113) H4: p_phid = -diff (H,g _phi);
(H4) pph id - O
4 Relativistic Hamilton equations |

gamma defined by velocities p_rA2 + p_phir2

(%114) gamma: (l1-(g_rd”*2+g_phid”"2)/c”2)"(-1/2);
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(%$115) H: 1/gamma* ((p_r"2+p_phi”®2)*c”2/ (m*c”*2)+m*c*2) -m*M*G/q_r;
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4.1 First Hamilton equations
(%116) Hl: g rd = diff(H,p_r);
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($117) H2: g phid = diff (H,p_phi);
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4.2 Second Hamilton equations

(%118) H3: p_rd = (-diff(H,g_r));
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($119) H4: p_phid = -diff (H,qg_phi);
(H) Pphid =0
4.3 Re-insert gamma

(%123) ratsubst ($gamma, gamma, HI1);
ratsubst ($gamma, gamma, H2);
expand (ratsubst ($gamma, gamma, H3));
ratsubst ($gamma, gamma, H4);
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5 Relativistic Hamilton equations |
gamma defined by velocities q_rA2 + q_phir2
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($124) gamma: (l-(g_rd"2+qg_phid"2)/c*2)"(-1/2);
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(%$125) H: 1/gamma* ((p_r"2+p_phi~2)*c”2/ (m*c”*2)+m*c*2) -m*M*G/q_r;
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5.1 First Hamilton equations
(%126) Hl: g rd = diff(H,p_r);
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(%127) H2: g _phid = diff (H,p_phi);
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5.2 Second Hamilton equations

(%$128) H3: p_rd = (-diff(H,q r));
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(%129) H4: p_phid = -diff (H,g _phi);
(H4) Pphid =0

5.3 Re-insert gamma

(%$133) ratsubst ($gamma, gamma, HI1);
ratsubst ($gamma, gamma, H2);
expand (ratsubst ($gamma, gamma, H3));
ratsubst ($gamma, gamma, H4);
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6 Relativistic Hamilton equations Il
gamma defined by velocities p_rA2 + q_r"2*p_phi’2

(%$134) gamma: (1-(g_rd”*2+qg _r”*2*g_phid~"2)/c”*2)"(-1/2);
1

2 2 >
] Qrd” 7 Qphid” 9r
S S

(%$135) H: 1/gamma* ((p_r"2+p_phi~2)*c”2/ (m*c”*2)+m*c*2) -m*M*G/q_r;
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6.1 First Hamilton equations
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(%136) Hl: g rd = diff(H,p_r);
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($137) H2: g _phid = diff (H,p_phi);
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6.2 Second Hamilton equations

($138) H3: p_rd = (-diff(H,q r));
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($139) H4: p_phid = -diff (H,q phi);
(H) Pphid =0

6.3 Re-insert gamma

(%143) ratsubst ($gamma, gamma, HI1);
ratsubst ($gamma, gamma, H2);
expand (ratsubst ($gamma, gamma, H3));
ratsubst ($gamma, gamma, H4);
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7 Relativistic Hamilton equations Il

(%$144) gamma: (1-(p_r*24+p_phi®2)/(m*2*c"2))*(-1/2);
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(%$145) H: 1/gamma* ((p_r"2+p_phi~2)*c”2/ (m*c”*2)+m*c*2) -m*M*G/q_r;
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7.1 First Hamilton equations

(%146) Hl: g rd = diff(H,p_r);
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($147) H2: g phid = diff (H,p_phi);
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7.2 Second Hamilton equations

(%148) H3: p_rd = (-diff(H,g_r));
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($149) H4: p_phid = -diff(H,q phi);
(H) Pphid =0
7.3 Re-insert gamma

(%153) ratsubst ($gamma, gamma, HI1);
ratsubst ($gamma, gamma, H2);
expand (ratsubst ($gamma, gamma, H3));
ratsubst ($gamma, gamma, H4);
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8 Relativistic Hamilton equations IV

(%$154) gamma: (l-(p_r"2+1/g _r"2*p_phi~2)/(m*2*c*2))"~(-1/2);
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(%$155) H: 1/gamma* ((p_r"2+p_phi”2/q_r"2)*c”*2/ (m*c”*2)+m*c*2) -m*M*G/q_r;
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8.1 First Hamilton equations
(%156) Hl: g rd = diff(H,p_r);
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(%$157) H2: g phid = diff (H,p_phi);
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8.2 Second Hamilton equations

($158) H3: p_rd = (-diff(H,g_r));
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($159) H4: p_phid = —diff (H,q phi);
(H4) Pphid =0

8.3 Re-insert gamma

(%163) ratsubst ($gamma, gamma, H1);
ratsubst ($gamma, gamma, H2);
expand (ratsubst ($gamma, gamma, H3));
ratsubst ($gamma, gamma, H4);
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