
    
      Fig. 3. 
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Errors of two different representations of the dissipated solution specified by Eqs. (18)–(20). In the case of the upper panel, our representation procedure is terminated with a 37-term representation, because this representation reaches the precision requirement δr = 10−5. In the case of the lower panel, with slightly larger error in the frequency approximation, the representation is about 4 orders less precise, though the number of representation terms is increased to 150.



    

  
    
      Fig. 5. 
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Fundamental frequency map of the system specified by Eqs. (26) and (27). In the chaotic zone formed by resonance overlap lies the phase point (θ0, I0) = (0, 1.535), which will be chosen as the initial phase point of the considered chaotic solution.



    

  
    
      Fig. 7. 
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Error of a 100-term representation of the chaotic solution specified by Eqs. (26)–(28). This representation is obtained with {M1, M2, M3, K1, K2, K3, Lk, J} = {0, 0, 9, 10, 10, 10, 9, 100}.



    

  
    
      Fig. 10. 
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Convergence property of the two representation procedures leading to the 100-term representations of z3(t) and ζ3(t). The residual of the representation is plotted against the number J of the representation terms.



    

  
    
      Fig. 11. 
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Comparison between the eccentricity and inclination ephemerides of La2004 and their respective 100-term representations over the time interval from −35 Myr to 5 Myr with origin at J2000. Both representations are in the form of Eq. (31), with the Chebyshev expansions approximating the fundamental frequencies specified in Table A.2, and main frequency index vectors and complex amplitudes of all 100 terms in the full Tables A.3 and A.4 available at the CDS.



    

  
    
      Fig. 12. 
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Comparison between the eccentricity ephemeris z3 and the inclination ephemeris ζ3 of La2004 and their respective representations by NAFF (ℜNAFF) and by the present algorithms (ℜ). The number of terms of z3-representation is 50 for both ℜNAFF and ℜ, and the number is 41 in the case of ζ3.



    

  
    Table A.3. 

Leading 40 terms of the 100-term representation z3(t), as expressed in Eq. (31).




	No.
	⟨k, f⟩
	Abs(ak)×106
	Arg(ak) (degree)





	1
	g5
	18984
	−68.812



	2
	g2
	16088
	95.535



	3
	g4
	13041
	17.345



	4
	g3
	9042
	−54.984



	5
	g1
	4314
	−175.273



	6
	g4 − r1
	2583
	−92.093



	7
	g3 − r1
	2415
	15.391



	8
	g3 + r1 + r2
	2377
	−136.939



	9
	g4 + s3 − s4
	1934
	−128.504



	10
	g6
	1498
	160.676



	11
	2g1 − g5
	1393
	82.417



	12
	g3 + g4 − g6
	1372
	178.968



	13
	g1 − r2
	1298
	140.905



	14
	g3 − s3 + s4
	1282
	−87.475



	15
	g2 − r2
	1156
	−127.879



	16
	g4 − 2r1
	1153
	15.739



	17
	g1 + r2
	1085
	49.430



	18
	g2 − g3 + g6 − r2
	1028
	−40.633



	19
	g4 − r2
	946
	149.088



	20
	g2 + r2
	942
	123.828



	21
	−g1 + 2g4 − g5 + s3
	916
	82.353



	22
	−g3 + 2g4 − 2r1
	903
	63.075



	23
	g3 + s3 − s4
	824
	150.057



	24
	g3 + 2r1
	816
	145.441



	25
	g4 + r1
	806
	165.483



	26
	g4 + s3 − s4 − r1
	756
	113.428



	27
	g1 − s3 + s4 + r2
	712
	−121.353



	28
	g4 − s3 + s4
	697
	−14.943



	29
	2g3 − g4 + 2r2
	605
	−21.586



	30
	g7
	577
	−146.073



	31
	g4 + r2
	573
	52.634



	32
	g3 + r2
	504
	−21.947



	33
	g1 + g5 − g7 + r1
	432
	152.449



	34
	−g1 + g2 + g5 − r2
	383
	−28.070



	35
	g3 + r1
	275
	−4.253



	36
	g3 − r2
	144
	89.319



	37
	g2 − r1 − r2
	121
	−36.562



	38
	g2 − r1 + r2
	104
	−105.175



	39
	−g1 + g4 + g5
	92
	−173.117



	40
	g1 − r1
	87
	99.123






Notes. The full table is available at the CDS.




  
    Table A.4. 

Leading 40 terms of the 100-term representation ζ3(t), as expressed in Eq. (31).




	No.
	⟨k, f⟩
	Abs(bk)×106
	Arg(bk) (degree)





	1
	s5
	13774
	107.587



	2
	s3
	8666
	−62.318



	3
	s4
	4647
	96.756



	4
	s1
	4085
	27.817



	5
	s2
	3312
	80.364



	6
	g3 − g4 + s4
	2745
	−167.132



	7
	s2 + 2r2
	2041
	−44.496



	8
	s2 + r2
	1543
	125.410



	9
	g3 − g4 + s3
	1530
	−137.669



	10
	s1 + s3 − s4 − r2
	1469
	91.798



	11
	s2 − r2
	1450
	23.071



	12
	s1 + r2
	1417
	−116.942



	13
	s6
	1333
	110.029



	14
	s7
	889
	9.186



	15
	s2 + r1
	646
	−50.277



	16
	s8
	641
	26.053



	17
	s3 − r1
	613
	−178.905



	18
	s1 + s3 − s4
	532
	−177.568



	19
	s1 − 2r2
	518
	101.955



	20
	s3 − r2
	484
	106.762



	21
	g3 − g4 + s3 + r1
	481
	−21.125



	22
	g3 − g4 + s2 + r1
	445
	−5.831



	23
	s2 − s3 + s4
	364
	72.700



	24
	s2 − s3 + s4 − r2
	344
	31.282



	25
	s2 − r1
	341
	20.734



	26
	s2 − 2r2
	320
	−51.578



	27
	g3 − g4 + s1
	315
	−118.127



	28
	g3 − s1 + s6 + s7 − s8
	304
	172.667



	29
	s1 − r1
	293
	149.314



	30
	−s4 + s6 − s7 + 2s8
	293
	−76.858



	31
	s1 + 2r1 − r2
	292
	134.167



	32
	−g3 + s5 + s8 + r1
	285
	−170.886



	33
	−g3 + g4 + s2
	268
	47.758



	34
	−g3 + g4 + s2 − r2
	258
	−27.836



	35
	−g3 + g4 + s4
	244
	−18.592



	36
	g4 + s6 − s8 + r1
	230
	109.121



	37
	g3 − g4 + s4 − r1
	221
	−91.732



	38
	s2 + s5 − s8 − 2r1
	217
	173.446



	39
	−g3 + g4 + s2 − r1
	198
	24.257



	40
	s1 + 2r1
	78
	77.412






Notes. The full table is available at the CDS.
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