
Shinagawa coefficients for midpoints on Euler Line (1) 

                     Last update 02/14/2018 

Column 1 shows triangle centers X(k) on the Euler line. Column 2 shows pairs of points X(i) 

and X(j), represented as (i,j), such that X(k) is the midpoints of X(i) and X(j), neither of which  

is on the Euler line. G(a,b,c) and H(a,b,c) are Shinagawa coefficients of X(k), as introduced in 

Notations and Coordinates near the top of ETC. 

 

Point X(k) 

 

(i, j)such that X(k)=midpoint(X(i), X(j)) G(a, b, c) H(a, b, c)   

 X(2)   (1, 3679), (6, 599), (8, 3241), (10, 551),  

(13, 5463), (14, 5464), (32, 7818),  

(37, 4688), (39, 9466), (51, 3917), 

(51, 5650), (69, 1992), (74, 10706),  

(75, 4664), (76, 7757), (76, 7833),  

(98, 6054), (99, 671), (110, 9140),  

(110, 10733), (114, 6055), (115, 2482),  

(125, 5642), (141, 597), (141, 11178),  

(147, 11177), (148, 8591), (154, 1853),  

(165, 1699), (182, 11178), (192, 4740),  

(193, 11160), (355, 3655), (373, 5650),  

(385, 7840), (591, 1991), (618, 5459),  

(619, 5460), (620, 5461), (1125, 3828),  

(1147, 12359), (1352, 11179),  

(2487, 4677), (2979, 3060), (2979, 5890),  

(3054, 3055), (3448, 9143), (3576, 5587),  

(3654, 3656), (3739, 4755),  

(3815, 11168), (3817, 10164),  

(3819, 5943), (5085, 10516),  

(5309, 7801), (5485, 9741),  

(5562, 14831), (5569, 8176),  

(5603, 5657), (5640, 7998),  

(5790, 10246), (5858, 5859), 

(5860, 5861), (5862, 5863), 

(5890, 11459), (5891, 9730),  

(5892, 10170), (5946,15067),  

(6033, 14830), (6776, 11180),  

     1        0   



(7610, 11184), (7615, 7618),  

(7617, 7622), (7736, 157271),  

(7753, 7810), (7788, 14614),  

(7799, 14568), (7811, 7812),  

(7817, 7880), (8667, 9766),  

(8724, 11632), (9167, 14971),  

(9771, 15597), (9774, 10033),  

(9778, 9812), (10165, 10175),  

(10222, 11362), (10519, 14853),  

(11230, 11231), (11459, 12290),  

(12164, 12429), (15072, 15305),  

(15533, 155334) 

 X(3) (1, 40), (6, 1350), (8, 944), (10, 4297), 

(10, 5731), (13, 5473), (14, 5474), 

(15, 14538), (16, 14539), (39, 5188),  

(52, 10625), (54, 7691),（64, 1498）  

(68, 12118), (69, 6776), (74, 110),  

(76, 11257), (98, 99), (145, 12245),  

(146, 12244), (147, 9862), (148, 13172),  

(154, 10606), (155, 12163), (165, 3576),  

(182, 3098), (185, 5562), (194, 12251),  

(195, 12307), (265, 12121), (329, 962),  

(389, 15644), (399, 10620), (568, 13340),  

(574, 8722), (616, 6770), (671, 12117),  

(962, 6361), (1125, 12512), (1147, 7689),  

(1160, 1161), (1385, 3579),   

(1482, 12702), (1511, 12041),   

(2883, 5894), (2888, 12254), 

(2979, 5890), (3095, 9821), 

(3357, 6759), (3448, 12383),  

(3579, 11531), (3654, 3655),  

(4301, 5493), (5092, 14810),  

(5603, 9778), (5657, 5731),  

(5864, 5865), (5876, 13491),  

(5882, 11362), (5889, 11412),  

(5891, 14855), (5895, 5925),  

     1       - 1  



(6101, 6102), (6193, 11411),  

(6194, 7709), (6225, 12250),  

(6241, 12111), (7618, 8182),  

(7751, 7781), (7758, 14023),  

(7982, 7991), (8591, 12243),  

(8667, 8716), (8719, 9756),  

(8724, 14830), (9729, 13348),  

(9738, 9739), (9740, 9741),  

(9744, 14907), (9833, 14216),  

(10575, 12162), (10627, 13630),  

(10733, 12121), (10990, 15063),  

(10991, 14981), (11202, 11204),  

(11362, 5882), (11459, 15072),  

(12188, 13188), (12278, 12289),  

(12279, 12290), (12315, 13093),  

(12317, 14683), (13382, 15606),  

(13445, 14157), (14094, 15054) 

 X(4) (1, 5691), (8, 962), (13, 5617),  

(14, 5613), (52, 12162), (64, 5895),  

(74, 10721), (98, 10722), (99, 10723),  

(110, 10733), (113, 12295), (125, 13202),  

(146, 3448), (147, 148), (155, 12293),  

(185, 11381), (193, 5921), (265, 7728),  

(355,12699), (389, 13474), (399, 12902),  

(1539, 10113), (3060,15305),  

(3632, 11531), (5868, 5869), 

(5870, 5871), (5876, 10263),  

(5878, 14216), (5881, 7982),  

(5889, 12111), (5890, 11455),  

(5907, 13598), (6033, 6321),  

(6225, 12324), (6241, 12290),  

(6288, 15800), (7617, 8176),  

(7780, 7843), (7991, 9589),  

(8148, 12645), (11477, 15069), 

(12164, 12429), (13403, 13419) 

     0        1 

 X(5) (1, 355), (6, 1352), (8, 1482), (10, 946),      1        1 



(13, 5617), (14, 5613), (39, 6248), 

(40, 12699), (51, 5891), (52, 5562),  

(54, 6288), (64, 5878), (68, 155),  

(69, 1351), (74, 7728), (76, 3095),  

(98, 6033), (99, 6321), (110, 265), 

(113, 125), (114, 115), (141, 5480),  

(143, 11591), (145, 12645), (146, 10620),  

(147, 12188), (148, 13188), (182, 3018), 

(185, 12162), (187, 13449), (193, 11898),  

(194, 13108), (195, 2888), (316, 2080),  

(389, 5907), (399, 3448), (568, 11459),  

(616, 13103), (617, 13102), (618, 5478),  

(619, 5479), (621, 5611), (622, 5615),  

(623, 7684), (671, 8724), (962, 12702),  

(1147, 9927), (1209, 3574), (1216, 5446),  

(1498, 14216), (1511, 10113),  

(1539, 12041), (2482, 9880),  

(2883, 6247), (3519, 15801),  

3632, 11531), (3634, 12571),  

(3656, 3679), (3817, 10175),  

(4301, 11362), (5448, 5449),  

(5476, 11178), (5587, 5886),  

(5603, 5790), (5654, 14852),  

(5655, 9140), (5874, 5875), (5876, 6102), 

(5893, 6696), (5946, 15060),  

(5972, 7687), (6054, 11632),  

(6101, 10263), (6146, 12134),  

(6193, 12429), (6225, 13093),  

(6243, 11412), (7615, 11184),  

(7617, 8176), (7620, 11165),  

(7691, 15800), (7694, 9756),  

(7751, 7759), (7780, 7843),  

(8148, 12245), (8591, 12355),  

(9730, 15030),(9955, 9956),  

(10095, 14128), (10110, 11793),  

(10272, 11801), (10516, 14561),  



(10575, 11381), (10733, 12121),  

(11017, 12046), (11411, 12164),  

(11801, 10272), (12118, 12293),  

(12308, 12317), (12315, 12324),  

(12316, 12325), (12383, 12902),  

(13598, 15644), (14643, 14644),  

(15063, 16003) 

X(20) (69, 14927), (329, 944), (944, 6361),  

(1498, 5925), (5894, 6225), (5984, 7779),  

(6241, 11412), (9862, 13172),  

(10575, 10625), (12111, 12279),  

(12244, 12383) 

     1       - 2 

X(23) (110, 15107)    -E-4F      4E+4F 

X(26) (68, 9833), (1498, 12163)     E+4F     -3E-4F 

X(140) (1, 5690), (8, 1483), (10, 1385),  

(52, 6101), (69, 1353), (110, 10264), 

(113, 12041), (114, 12042), (125, 1511),  

(141, 182) , (143, 10627), (185, 5876),  

(389, 1216), (618, 6771), (620, 6036),  

(623, 13350), (624, 13349), (946, 3579),  

(1125, 6684), (1147, 12359),  

(1153, 7619), (1209, 10610),  

(2883, 3357), (3098, 5480),  

(3626, 13607), (3631, 12007),  

(3819, 5892), (3917, 5946),  

(3934, 13334), (5188, 14881),  

(5446, 15644), (5447, 5462),  

(5449, 12038), (5562, 6102),  

(5569, 9771), (5609, 16003),  

(5650, 9730), (5657, 10283),  

(5972, 6699), (6247, 6759), (6696, 9820), 

(7610, 12040), (7622, 15597), 

(7728, 14677), (7764, 7780),  

(7780, 7764), (9729, 11793),  

(9730, 15067), (9956, 13624),  

(10110, 13348), (10164, 11230),  

     3        - 1 



(10165, 11231), (10222, 11362),  

(10263, 10625), (11591, 13630), 

(12162, 13491), (13474, 14641), 

(13857, 15361) 

X(186) (74, 14157) -4F E+4F 

X(376) (98, 12117), (2487, 7991), (2979, 15072), 

(5731, 9778), (8591, 11177),  

(10575, 12162), (10991, 15300), 

(11455, 12290), (12243, 13172) 

     2       - 3 

X(381) (51, 15030), (114, 9880), (147, 12243), 

(265, 5655), (355, 3656), (598, 10033),  

(671, 6054), (1699, 5587), (1992, 11180), 

(2487, 5881), (2979, 12290),  

(3018, 5476), (3060, 11459),  

(3567, 11444), (3654, 12699),  

(4301, 4669), (4677, 7982),  

(5642, 12295), (5657, 9812),  

(5890, 15305), (6033, 11632),  

(6321, 8724), (7620, 9770),  

(9140, 10706), (9143, 12902),  

(10723, 12117), (11455, 15072), 

(11477, 15533), (12355, 13188), 

(15069, 15534)  

     1        3 

 X(382) (5881, 9589), (5889, 12290),  

(10721, 10733), (10722, 10723),  

    1       - 5 

 X(403) (265, 10540)    -2F      E-2F 

 X(468) (110, 3580), (125, 1495)    -3F      E+F 

 X(546) (52, 5876), (113, 10113), (125, 1539), 

(1216, 13598), (1511, 12295),  

(3018, 5480), (5446, 5907),  

(5562, 10263), (5690, 12699),  

(6102, 12162), (6248, 14881), 

(7728, 10264), (10721, 14677),  

(11381, 13491), (12041, 13202),  

(12134, 12370) 

     1        5 



 X(547) (51, 15067), (141, 5476), (597, 11178),  

(3656, 5690), (3817, 11231),  

(4669, 10222), (4745, 13464),  

(5655, 10264), (5790, 10283),  

(5891, 5946), (5943, 10170),  

(7615, 12040), (7617, 9771),  

(7775, 13468), (8176, 15597),  

9730, 15060), (10171, 10172),  

(10175, 11230), (11694, 11801) 

     7        3 

 X(548) (10, 14677), (185, 6101), (1483, 12702), 

(3579, 4297), (5493, 10222),  

(5562, 13491), (5609, 10990),  

(5876, 10575), (5894, 6759),  

(5907, 14641), (6102, 10625),  

(10264, 12121) 

     5       - 7 

 X(549) (1, 3654), (40, 3656), (74, 5655),  

(98, 8724), (99, 11632), (165, 5886),  

(262, 9774), (568, 2979), (599, 11179),  

(2482, 6055), (3060, 13340), 

(3098, 5476), (3632, 3655), (3655, 3679),  

(3917, 9730), (4669, 5882),  

(5050, 10519), (5569, 7622), 

(5657, 10246), (5731, 5790),  

(6054, 14830), (6321, 12117),  

(7610, 7618), (8182, 11184), 

(10164, 10165), (10182, 10193),  

12243, 13188), (12355, 13172),  

(14855, 15030) 

     5       - 3  

 X(550) (64, 9833), (74, 12121), (185, 10625),  

(329, 1482), (399, 12244), (944, 12702),  

(1216, 14641), (1482, 6361),  

(5493, 5882), (5562, 10575), 

(5878, 5925), (5925, 5878),  

(6101, 13491), (9821, 11257), 

(9862, 13188), (10620, 12383),  

(10991, 10992), (12117, 14830),  

     3       - 5 



(12118, 13172), (12250, 12315),  

(12254, 12307), (13348, 15807) 

X(631) (1698, 7987), (3424, 15428), 

(10574, 11444) 

 2          - 1 

 X(858) (323, 3448)    E-2F     -2E-2F 

 X(1003) (1975, 14614) cot
2
(ω)-2        3 

X(1513) (147, 385), (2080, 6033)  - 1 cot
2
(ω) 

X(1656) (1968, 8227), (3567, 11444), 

(3616, 5818), (3617, 10595) 

  3        1 

X(1657) (11412, 12279)   3       - 7 

X(1658) (6759, 7689)  E+8F     -3E-8F 

X(2070) (3581, 10540) -E-8F      5E+8F 

X(2071) (110, 13445) E-4F     -2E+4F 

 X(2072) (125, 1568), (13399, 15063)      E-4F     -E-4F 

 X(3090) (3624, 7989), (7751, 7759), (7999, 9781)      2        1 

 X(3091) (10574, 11439)      1        2 

X(3525) (329, 8227)      4       - 1   

X(3526) (9588, 9624)      5       - 1     

 X(3530) (143, 15644), (389, 10627),  

(1216, 13630), (3060, 11455),  

(3579, 5901), (3589, 14810), 

(5447, 9729), (5462, 13348), 

(5890, 11455), (6684, 13624),  

(6696, 10282), (9955, 12512),  

(10272, 12041), (10625, 14449) 

     7       - 5 

X(3534) (329, 3241), (3241, 6361), (8591, 9862),  

(9143, 12244), (10264, 10706), 

(11177, 13172), (11180, 14927) 

     5       - 9 

X(3543) (4677, 9589)       1       - 6   

X(3575) (5889, 14516)      - F      E+3F 

X(3627) (52, 11381), (146, 12902), (265, 10721),  

(5691, 12699), (5895, 14216),  

(6033, 10723), (6321, 10722),  

(6243, 12111), (7728, 10733),  

     1       - 7   



(12295, 13202), (13474, 13598) 

 X(3628) (10, 5901), (125, 10272), (143, 1216),  

(389, 11591), (1125, 9956), 

(1209, 8254), (1511, 11801),  

(3631, 5097), (3819, 13364),  

(3917,13451), (3934, 11272),  

(5446, 10627), (5447, 10110),  

(5449, 9820), (5462, 11793),  

(5907, 13630), (6101, 14449),  

(6684, 9955), (6721, 6722),  

(6723, 12900), (10170, 13363),  

(12006, 14128) 

     5        1 

X(3830) (671, 10722), (3060, 11455), 

(5890, 11455), (6054, 10723),  

(9140, 10721), (10706, 10733), 

(11381, 14831) 

  1       - 9 

X(3832) (9780, 10248)   1        4 

X(3839) (11693, 12295)   1        6 

X(3843) (3567, 11439)      1        7 

 X(3845) (265, 10706)}, (568, 15305), (671, 6033),  

(1351, 11180), (3655, 5691),  

(3679, 12699), (5642, 12295),  

(6054, 6321), (5790, 9812), (7728, 9140),  

(9143, 12902), (10722, 14830), 

(12162, 14831) 

     1        9 

 X(3850) (113, 11801), (143, 5907), (5446, 11591), 

(5562, 14449), (10113, 10272),  

(10627, 13598), (13419, 13470), 

(13451, 15060) 

     3         7 

X(3853) (1539, 12295), (5446, 13474),  

(6102, 11381), (10113, 13202),  

(10263, 12162), (10264, 10721), 

(12897, 13419) 

     1  - 11 

X(3860) (13451, 15030)  7       27 

X(3861) (1539, 11801), (5876, 14449),       1   13 



(10272, 12295), (11591, 13598),  

(13474, 13630) 

 X(5025) (6179, 7860) cot
2
(ω)-1       - 2 

X(5055) (10164, 10165)   5    3 

 X(5066) (51, 15060), (597, 3018), (1353, 11180), 

(1531, 15361), (5480, 11178),  

(5642, 10113), (5876, 14831),  

(5946, 15030), (9466, 14881), 

(10264, 10706) 

    5        9 

X(5068)   (8, 11522)   3        4 

X(5159) (125, 11064) E-5F -E-F 

X(5498) (12038, 13561) -E+24F 3E-8F 

X(5899) (14157, 15107) -3E-8F 11E+9F 

X(5999) (5984, 7779) cot
2
(ω)-1 -2cot

2
(ω) 

X(6240) (5889, 12278)    -2F E+6F 

 X(6656) (7760, 7768), (7765, 7794), (7827, 7883)   cot
2
(ω)       - 1 

 X(6676) (185, 343) E+3F      -E –F 

 X(6756) (52, 12134), (389, 13419)   -F     2E+3F 

 X(7426) (110, 15360), (3581, 5655) -E-10F     6E+6F 

 X(7575) (110, 3581), (10620, 12112)  -E-16F     7E+16F 

 X(7807) (6179, 7796), (7755, 7863) cot
2
(ω)-2        1 

 X(7833) (7756, 7810), (7757, 11057) cot
2
(ω)+3       - 6 

 X(7841)    (7748, 7801), (7817, 7842),  

(7818, 11648) 

cot
2
(ω)       - 3 

 X(7866) (7869, 7902) 2cot
2
(ω)-1       - 1 

 X(7876) (7878, 7936) 3cot
2
(ω)+1       - 2 

 X(8352) (148, 7840), (316, 671) cot
2
(ω)       - 9 

 X(8354) (7750, 7757), (7756, 9466) 2cot
2
(ω)+5       - 9 

 X(8355) (625, 5461), (671, 6390) 4cot
2
(ω)-9       - 9 

 X(8356) (7757, 7811), (7812, 11057), 

(7823, 14976) 

cot
2
(ω)+2       - 3 

 X(8357) (7765, 7873) 2cot
2
(ω)+1       - 5 

 X(8358) (7757, 7767) 4cot
2
(ω)+7       - 9 

 X(8359) (39, 7810), (7750, 7812) 2cot
2
(ω)+3       - 3 



 X(8360) (626, 7817), (5254, 7801), (5306, 7818) 4cot
2
(ω)-3       - 3 

 X(8361) (7755, 7821) 2cot
2
(ω)-3       - 1 

 X(8362) (7772, 7854) 2cot
2
(ω)+1       - 1 

 X(8363) (7856, 7922) 3cot
2
(ω)-2       - 1 

 X(8364) (7829, 7849) 4cot
2
(ω)-1       - 1 

 X(8365) (5305, 7801), (7789, 7817) 8cot
2
(ω)-9        3 

 X(8366) (5346, 7801) 5cot
2
(ω)-6        3 

 X(8367) (7745, 7810), (7767, 7812), (9300, 9466) 4cot
2
(ω)+3 3 

 X(8368) (3933, 14614), (5306, 7801) 4cot
2
(ω)-5        3 

 X(8369) (32, 7801), (7816, 7817) 2cot
2
(ω)-3        3 

 X(8370) (76, 7812), (9466, 14537) cot
2
(ω)        3 

 X(8597) (7779, 8596) cot
2
(ω)+3   - 18 

 X(8598) (385, 8591), (2482, 6781), (7840, 14712) cot
2
(ω)-6        9 

 X(8703) (40, 3655), (99, 14830), (1350, 11179),  

(3241, 12702), (3917, 14855),  

(5890, 13340), (7757, 9812), 

(8591, 12188), (9140, 12121),  

(9143, 10620), (9778, 10246),  

(10625, 14831), (11177, 13188),  

(11632, 12117) 

    7       - 9 

 X(9825) (5907, 13568)     E-F E+3F 

 X(10011) (114, 230) cot
2
(ω)-4 cot

2
(ω) 

 X(10020) (156, 12359), (5449, 10282)  E+12F -3E-4F 

 X(10096) (10264, 14157) -E-24F 11E+8F 

X(10109) (3828, 9955), (5642, 11801), 

(10170, 13364), (13451, 15067) 

 13    9 

X(10124) (125, 11694), (3819, 13363),  

(4745, 15178), (5650, 5946) 

 17   - 3 

X(10125) (10282, 13561) E+24F -3E-8F 

X(10201) (154, 14852) E+8F -3E 

X(10204) (12083, 13561) -E+24F 3E-8F 

X(10226) (156, 3357)    -E+16F     3E-16F 

X(10257) (6699, 14156)     E-6F     -E+2F 

X(10295) (3581, 12121), (12112, 12244)    -6F      E+10F 



 X(10297) (125, 1531), (10564, 12295) E-2F     -E-10F 

 X(10691) (2979, 11245) 3E+F    -3E-3F 

X(11539) (125, 11693), (165, 2487),  

(10519, 14848) 

   13       - 3 

X(11250) (1147, 3357), (7689, 13346)   -E+8F     3E-8F 

 X(11676) (9301, 13188) - 2 cot
2
(ω)+3 

X(11737) (5891, 13451), (10113, 11694)    11       15 

X(11799) (125, 1533), (3448, 12112), (3581, 7728), 

(10706, 15360) 

-E-4F     5E-4F 

X(11812) (3828, 13624) 19       - 9 

X(11819) (6243, 14516) -E-4F     7E+12F 

X(12084) (64, 155), (3357, 13346), (12118, 14216) -E+4F     3E-4F 

X(12085) (6193, 12324), (12164, 13093) -E+2F     3E-2F 

X(12100) (551, 3579), (597, 3098), (3655, 5690) 

(2482, 12042), (5642, 12041), 

(5650, 13855), (6101, 14831), 

(8182, 12040), (10168, 14810),  

(10192, 11204), (10564, 15361),  

(10706, 14677), (14855, 15060) 

 11       - 9 

 X(12102) (143, 13474), (11801, 13202), 

(12162, 14449) 

   1      - 19 

 X(12103) (329, 1483), (1483, 6361), (6101, 10575), 

(10625, 13491), (12121, 14677), 

(14641, 15644) 

   7      - 13 

 X(12108) (5447, 12006), (10095, 13348)   13       - 7 

 X(12225) (11412, 12289) E+2F  -2E-6F 

 X(12362) (5562, 6146), (6101, 12370), 

(11750, 12134), (11591, 13470) 

(13403, 15644) 

E+F     -E-3F 

 X(12605) (11750, 12162), (12289, 14516)   E+2F     -E-6F 

 X(12811) (10110, 14128), (10113, 13392), 

(13393, 15063) 

   7       11 

 X(13371) (9927, 13346)  -E+4F     3E+4F 

 X(13383) (2883, 7689), (6759, 12359)   E+6F    -3E-2F 



 X(13406) (156, 9927)   E+8F    -3E+8F 

 X(13488) (6146, 11381), (13403, 13474)    F     2E-3F 

X(14041) (316, 14568), (671, 7809) cot
2
(ω)-1   - 6 

X(14891) (11694, 12041) 23      - 21 

X(14892) (10113, 11693) 17       21 

X(15331) (156, 7689) E+16F -3E-16F 

X(15646) (74, 10540) E-16F  E+16F 

X(15761) (2883, 12359), (6759, 9927) E+4F -3E+4F 

 (64, 12118) -E+6F     3E-10F 

 (68, 1498), (5878, 12163), (9833, 12293)    E+2F     -3E+2F 

 (68, 5878), (1498, 12293), (5895, 12163)      E -3E+8F 

 (68, 5895), (5878, 12293)    E-2F     -3E+14F 

 (113, 10113)    E-8F        5E-40F 

 (113, 15361)   -E-64F       27E 

 (125, 1514) -3F      2E-7F 

 (125, 10564) 3E-12F -5E+4F 

 (125, 13857) 2E-7F -3E-3F 

 (143, 10170) 21E 13E+4F 

 (143, 13419), (12134, 14449) -E-8F 19E+24F 

 (155, 5925)    -E+8F      3E-16F 

 (155, 14216) -E+2F 3E+2F 

 (156, 5894)     -E+20F      3E-28F 

 (156, 6247), (6696, 9820)    -E+12F      3E-4F 

 (185, 12134) E-2F E+6F 

 (265, 14157) -E-8F 7E-8F 

   (323, 10620)    5E-16F    -11E+16F 

 (323, 12244) 3E-12F -7E+20F 

 (323, 12902)  3E -5E-32F 

 (389, 10170)  6E  E+F 

 {1147, 5894}    -E+10F     3E-14F 

 (1147, 6247)    -E+6F     3E-2F 

 (1216, 12241), (5562, 13292), 

(6101, 13142) 

   3E+2F     -E-6F 



 (1216, 13403), (5562, 12370),  

(5876, 6146), (5976, 6146), 

(12897, 15644) 

   3E+4F     -E-12F 

 (1216, 13470) 9E+8F -11E-24F 

 (1216, 13568)    3E-2F     -E+6F 

 (1495, 10113) -E-16F     11E-16F 

 (1495, 11801) -E-40F 19E-8F 

 (1495, 12041) E-32F 5E+32F 

 (1495, 15361) -7E-88F 45E+72F 

 (1495, 12295), (3580, 7728) -E-4F 7E-20F 

 (1498, 12163) E+4F -3E-4F 

 (1511, 15361) E-44F 9E+36F 

 (1514, 10113)  -E-4F    11E-52F 

 (1514, 11801) -E-16F  19E-80F 

 (1514, 12041) E-20F 5E-4F 

 (1514, 12295) -E+2F 7E-38F 

 (1514, 15361) -7E-52F 45E-36F 

 (1531, 10113)    3E     -E-64F 

 (1531, 11801) 7E-8F -5E-104F 

 (1531, 12041), (10113, 10564) 5E-16F -7E-16F 

 (1531, 12295) E+4F E-44F 

 (1533, 10113) -5E-8F 23E-40F 

 (1533, 11801) -9E-24F 43E-56F 

 (1533, 12041) -3E-24F 17E+8F 

 (1533, 12295), (3581, 10721)   -3E 13E-32F 

 (1533, 15361) -19E-64F  81E 

 (1539, 15361), (3580, 10706)   -E-10F 9E-18F 

 (1568, 10113) 3E-8F     -E-40F 

 (1568, 11801) 7E-24F -5E-56F 

 (1568, 12041), (5609, 13399) 5E-24F -7E+8F 

 (1568, 12295) E E-32F 

 (1568, 15361)      5E-64F  9E 

 (1853, 5654) -E+6F     3E+6F 



 (2883, 9927) E+2F -3E+10F 

 (2979, 12022) 3E+2F -3E-6F 

 (3292, 10990) E-5F -2E+7F 

 (3292, 13393) 23E-88F -37E+8F 

 (3292, 13399) E-3F -2E+F 

 (3292, 16003) 3E-12F -5E+4F 

 (3580, 5655) -E-28F    15E-12F 

 (3580, 10540) -E-12F     7E+4F 

 (3580, 10721) -E+2F     5E-22F 

 (3580, 12121) E-20F     E+28F 

 (3580, 14157) -E-6F     5E+2F 

 (3581, 10706), (5655, 15360) -5E-32F      27E 

 (3581, 14157) -3E-16F    13E+16F 

 (5446, 13419), (10263, 12134) -E-4F    11E+12F 

 (5447, 11745)  5E-2F      E+6F 

 (5447, 15807) 11E+8F -E-24F 

 (5448, 6696) -E+10F     3E+2F 

 (5448, 13561) -E+16F     3E+16F   

 (5449, 5893)     E+6F    -3E+14F 

 (5562, 11225)    4E+2F     -E-6F 

 (5562, 11750)   3E+4F     -5E-12F 

 (5562, 13142), (5876, 13292), 

(5907, 12241), (14128, 15807) 

   E+F     E-3F 

 (5642, 15361)     E-80F 21E+48F 

 (5654, 10606) -E+10F 3E-6F 

 (5655, 13445) 11E-40F    -21E+24F 

 (5655, 15107) -13E-40F 51E+24F 

 (5876, 11225) 11E+8F     11E-24F 

 (5876, 11750)  5E+8F     -7E-24F 

 (1216, 12897), (5876, 12370),  

(5907, 13403), (6146, 12162) 

E+2F      E-6F 

 (5876, 13142), (12162, 13292)   E+2F     5E-6F 

 (5893, 13561) E+12F -3E+28F 



 (5894, 13346) -E+5F 3E-7F 

 (5895, 12293) E-4F -3E+20F 

 (5907, 12897), (12162, 12370) E+4F 5E-12F 

 (5907, 13470), (10627, 13403) 7E+8F -5E-24F 

 (5925, 12118) -E+10F 3E-22F 

 (6101, 6146), (10625, 12370), 

(10627, 13470) 

5E+4F -7E-12F 

 (6101, 11225) 21E+8F -19E-24F 

 (6101,11750) 7E+8F -13E-24F 

 (6101, 13292), (10625, 13142), 

(12241, 15644) 

2E+F -2E-3F 

 (6146, 10625) 3E+2F -5E-6F 

 (6102, 12134) E-4F 5E+12F 

 (6193, 12250)   -E+4F 3E-8F 

 (6193, 13093), (12164, 12250) -E+3F 3E-5F 

 (6225, 11411), (12315, 12429) E -3E+4F 

 (6225, 12429) E-F -3E+7F 

 (6241, 12278) E-4F -E+12F 

 (6241, 14516) E-2F -E+6F 

 (6243, 12278) -E-8F 7E+24F 

 (6247, 13346) -E+3F 3E-F 

 (6696, 12038) -E+14F 3E-10F 

 (6699, 15448)  E-26F 5E+14F 

 (6759, 7689) E+8F -3E-8F 

 (6759, 12359) E+6F -3E 

 (7687, 14156) 3E-16F -E-16F 

 (7687, 15448)   -9F 4E-5F 

 (7728, 13445) 3E-8F -5E-8F 

 (7728, 15107) -5E-8F 19E-8F 

 (7728, 15360) -7E-16F 33E-48F 

 (9140, 10540)  E-32F   9E 

 (9140, 14157) -E-16F 9E 

 (9820, 13561) -E+20F 3E+4F 



 (9833, 12163) E+6F -3E-10F 

 (10113, 11064) 3E-12F     -E-28F 

 (10113, 13857) 13E-32F    -15E-96F 

 (10170, 12241) 6E+3F      E-8F 

 (10170, 13403) 6E+6F E-17F 

 (10170, 13568) 6E-3F      E+10F 

 (10170, 13630) 27E     -5E+4F 

 (10170, 13598) 3E     10E+F 

 (10264, 10540) E-24F     5E+8F 

 (10272, 15361) E-152F    45E+72F 

 (10540, 10733)   -E     7E-32F 

 (10540, 13445)  3E-16F -5E+16F 

 (10540, 14677) 3E-40F -E+56F 

 (10540, 15107) -5E-16F 19E+16F 

 (10540, 15360) -7E-40F 33E+24F 

 (10564, 11801) 11E-40F  -17E-8F 

 (10564, 12041) 7E-32F -13E+32F 

 (10575, 12134) E-F -E+3F 

 (10625, 11225) 13E+4F  -17E-12F 

 (10625, 11750) E+F    -2E-3F 

 (10625, 13292) 5E+2F    -7E-6F 

 (10627, 12241) 7E+4F -5E-12F 

 (10627, 12897), (11591, 13403) 5E+8F  E-24F 

 (10627, 13568) 7E-4F -5E+12F 

 (10706, 13445) 5E-16F   -9E 

 (10706, 15107) -7E-16F   27E 

 (10721, 13445)       E -E-16F 

 (10721, 15107) -3E 11E-16F 

 (10721, 15360) -5E+4F 21E-60F 

 (10733, 14157)    - E 5E-16F 

 (11064, 11801) 7E-32F -5E-32F 

 (11064, 12041) 5E-28F -7E+20F 

 (11064, 12295) E-2F E-26F 



 (11064, 15361) 5E-76F 9E+36F 

 (11225, 11381) -E+2F 14E-6F 

 (11225, 12134) 3E-6F 13E+18F 

 (11225, 12162) 3E+4F 13E-12F 

 (11245, 11455)   F 6E-3F 

 (11245, 11459) 2E+F -3F 

 (11245, 13340) 7E+2F -9E-6F 

 (11245, 15305)  E+F  3E-3F 

 (11381, 11750) E+4F     E-12F 

 (11381, 12370) -E+4F 11E-12F 

 (11381, 13142) -E+F 7E-3F 

 (11381, 13292) -E+2F 11E-6F 

 (11411, 12315) E+F -3E+F 

 (11412, 12289) E+2F -2E-6F 

 (11455, 12022)   F 3E-3F 

 (11459, 12022) E+F  -3F 

 (11565, 15606) 19E+16F -25E-48F 

 (11591, 12241) 5E+4F E-12F 

 (11591, 12897), (13470, 13474) 3E+8F 7E-24F 

 (11591, 13568) 5E-4F E+12F 

 (11693, 15361) 5E-256F 57E+192F 

 (11694, 15361) E-56F 13E+40F 

 (11745, 11793) 2E-F 2E+3F 

 (11745, 13348) 3E-F -E+3F 

 (11745, 14128) 7E-4F 11E+12F 

 (11793, 15807) 9E+8F  5E-24F 

 (11801, 13857) 29E-88F -39E-120F 

 (12022, 13340) 7E+4F -9E-12F 

 (12022, 15305)  E+2F 3E-6F 

 (12041, 13857) 19E-80F -33E+48F 

 (12111, 12289) E+4F -E-12F 

 (12112, 12902) -3E 13E-32F 

 (12121, 13445) 5E-24F -11E+40F 



 (12121, 15107) -3E-24F 13E+40F 

 (12121, 15360) -E-64F 15E+96F 

 (12134, 13142), (12241, 13419),  

(13474, 13568) 

-F 4E+3F 

 (12134, 13292) E-2F 5E+6F 

 (12134, 13491), (13419, 14641) 3E-4F -E+12F 

 (12134, 14831) E-6F 9E+18F 

 (12162, 13142), (12241, 13474) F 4E-3F 

 (12164, 12324) -E+F 3E+F 

 (12278, 12279) E-2F -2E+6F 

 (12279, 14516) E-F -2E+3F 

 (12289, 12290) 2F E-6F 

 (12295, 13857) 5E-7F -3E-84F 

 (12359, 13346) -E+6F 3E-2F 

 (12897, 13474) -E+4F 11E-12F 

 (13202, 15361) -7E-16F 45E-144F 

 (13348, 15807) 13E+8F -7E-24F 

 (13392, 15361) 5E-328F 81E+216F 

 (13419, 13568) -3F 4E+9F 

 (13419, 13598) -E-2F 7E+6F 

 (13419, 13630) E-8F 13E+24F 

 (13470, 15644) 11E+8F -17E-24F 

 (13568, 15644)  2E-F  -2E+3F 

 (14157, 14677)  E-40F   5E+56F 

 (14157, 15360) -5E-20F 21E+12F 

 (14643, 15362) E-44F  15E-12F 

 (316, 10723)     1 cot
2
(ω)-6 

 (325, 10723)     1 2cot
2
(ω)-9 

 (7779, 10723)     1 3cot
2
(ω)-12 

 (6390, 10723)     1 4cot
2
(ω)-15 

 (147, 14712)     2 -cot
2
(ω)-3 

 (7809, 10723)     2 3cot
2
(ω)-15 

 (11257, 14458)     2 3cot
2
(ω)-3 



 (5569, 9734) cot
2
(ω)-33 -3cot

2
(ω)+27 

 (9734, 15597) cot
2
(ω)-30   -3cot

2
(ω)+18 

 (7617, 9734) cot
2
(ω)-27 -3cot

2
(ω)+9 

 (8591, 9301) cot
2
(ω)-27 9cot

2
(ω)+45 

 (7775, 10104) cot
2
(ω)-15 -3cot

2
(ω)-3   

 (2080, 6054), (7840, 9301)  cot
2
(ω)-15 9cot

2
(ω)+9 

 (9301, 13172), (13188, 14712) cot
2
(ω)-11 cot

2
(ω)+21 

 (9737, 13468) cot
2
(ω)-10   -3cot

2
(ω)+6 

 (8591, 14712) cot
2
(ω)-9 18 

 (14639, 15561) cot
2
(ω)-9 3cot

2
(ω)-9 

 (2080, 8724) cot
2
(ω)-9 3cot

2
(ω)+9 

 (9737, 10104) cot
2
(ω)-7   -3cot

2
(ω)+5 

 (13172, 14712) cot
2
(ω)-7 -cot

2
(ω)+15 

 (99, 2080), (114, 6781), (385, 13188) cot
2
(ω)-7 cot

2
(ω)+9 

 (6033, 14568) cot
2
(ω)-7 9cot

2
(ω)-15 

 (9756, 11184) cot
2
(ω)-6    -3cot

2
(ω) 

 (187, 2482) cot
2
(ω)-6    6 

 (2080, 6390) cot
2
(ω)-6 cot

2
(ω)+6 

 (385, 13172)  cot
2
(ω)-5 -cot

2
(ω)+9 

 (671, 8724) cot
2
(ω)-5 cot

2
(ω)-3 

 (114, 187), (325, 2080), (6781, 13449) cot
2
(ω)-5 cot

2
(ω)+3 

 (6054, 14568) cot
2
(ω)-5 3cot

2
(ω)-3     

 (99, 14568) cot
2
(ω)-4       3 

 (147, 12355) cot
2
(ω)-3 -15cot

2
(ω)+21 

 (7757, 14458) cot
2
(ω)-3 -9cot

2
(ω)+3 

 (6033, 10723) cot
2
(ω)-3 -7cot

2
(ω)+21 

 (7823, 13108) cot
2
(ω)-3 cot

2
(ω)+13 

 (98, 325) cot
2
(ω)-2 -cot

2
(ω) 

 (671, 7799), (7809, 14568) cot
2
(ω)-2   - 3 

 (230, 13449), (6321, 6390) cot
2
(ω)-2 cot

2
(ω)-6 

  (7812, 14458) cot
2
(ω)-1 -9cot

2
(ω)-3 

  (10722, 14568) cot
2
(ω)-1 -9cot

2
(ω)+21 

  (98, 316), (7840, 12243) cot
2
(ω)-1 -cot

2
(ω)-3 



 (7823, 12251) cot
2
(ω)-1 -cot

2
(ω)+5 

 (115, 13449), (325, 6321) cot
2
(ω)-1 cot

2
(ω)-9 

  (147, 385) cot
2
(ω)-1 cot

2
(ω) 

 (7762, 13108) cot
2
(ω)-1 cot

2
(ω)+7 

 (5188, 7747), (7762, 12251) cot
2
(ω) -cot

2
(ω)+2 

 (7765, 7794) cot
2
(ω) - 1 

 (147, 148) cot
2
(ω) cot

2
(ω)-3 

 (6248, 7745) cot
2
(ω) cot

2
(ω)+4 

 (9880, 13449) cot
2
(ω) 3cot

2
(ω)-18 

 (2080, 10722) cot
2
(ω)+1 -7cot

2
(ω)+9 

 (9744, 11185) cot
2
(ω)+1 -cot

2
(ω)+3 

 (316, 6321), (7840, 12355) cot
2
(ω)+1 cot

2
(ω)-15 

 (76, 3095) cot
2
(ω)+1 cot

2
(ω)+2 

 (183, 9744) cot
2
(ω)+2 cot

2
(ω) 

 (5188, 7756), (7750, 11257) cot
2
(ω)+2 -cot

2
(ω)-4 

 (5475, 8722) cot
2
(ω)+2 -cot

2
(ω) 

 (3095, 7767) cot
2
(ω)+2 cot

2
(ω)-2 

 (3095, 7750), (6248, 7756) cot
2
(ω)+3 cot

2
(ω)-5 

 (262, 10033), (7837, 14976) cot
2
(ω)+3 6cot

2
(ω) 

 (7615, 7694) cot
2
(ω)+3 -3cot

2
(ω)+9 

 (147, 9301) cot
2
(ω)+5 -7cot

2
(ω)-3 

 (7811, 7833) cot
2
(ω)+5   - 6 

 (3095, 7802) cot
2
(ω)+5 cot

2
(ω)-10 

 (7768, 7883) cot
2
(ω)+6    - 9 

 (7694, 8182) cot
2
(ω)+6    - 3 

 (7750, 7833) cot
2
(ω)+8    - 9 

 (7833, 11057) cot
2
(ω)+9   - 12 

 (7610, 8719) cot
2
(ω)+9 -3cot

2
(ω)-9 

 (7802, 7833) cot
2
(ω)+11   - 18 

 (7618, 9756)  2cot
2
(ω)-15 -6cot

2
(ω)+9 

 (187, 2482)  2cot
2
(ω)-9     9 

 (5215, 9167) 2cot
2
(ω)-7     3 

 (98, 12117) 2cot
2
(ω)-6 -3cot

2
(ω)+9 



 (325, 14568) 2cot
2
(ω)-5 -3 

 (98, 6390) 2cot
2
(ω)-5 -2cot

2
(ω)+3 

 (5309, 7818) 2cot
2
(ω)-4    cot

2
(ω)- 3 

 (7840, 11177) 2cot
2
(ω)-3    - 3cot

2
(ω) 

 (671, 12243) 2cot
2
(ω)-3   - cot

2
(ω)-3 

 (325, 671), (6055, 13449) 2cot
2
(ω)-3       - 9 

 (315, 14614), (5309, 7818),  

(7801, 11648) 

2cot
2
(ω)-1       - 3 

 (7747, 9466) 2cot
2
(ω)-1        9 

 (5188, 7745) 2cot
2
(ω)+1 -2cot

2
(ω)+1 

 (7748, 7818) 2cot
2
(ω)+1    - 9 

 (7753, 9466), (7810, 14537) 2cot
2
(ω)+1     3 

 (7802, 11257) 2cot
2
(ω)+3   - cot

2
(ω)-7  

 (7767, 11257) 2cot
2
(ω)+3  - 2cot

2
(ω)-5  

 (7620, 7710) 2cot
2
(ω)+3  - 6cot

2
(ω)+9  

 (194, 14976) 2cot
2
(ω)+5      - 12 

 (8667, 8721) 2cot
2
(ω)+5   -6cot

2
(ω)-3 

 (3815, 8722) 2cot
2
(ω)+5   -2cot

2
(ω)-3 

 (5013, 8556) 2cot
2
(ω)+5       - 3 

 (7762, 14976) 2cot
2
(ω)+7      - 15 

 (7610, 7694) 2cot
2
(ω)+9   -6cot

2
(ω)+9   

 (7767, 7833) 2cot
2
(ω)+13       - 9 

 (7615, 8719) 2cot
2
(ω)+15   -6cot

2
(ω)-9 

 (8182, 8719) 2cot
2
(ω)+21   -6cot

2
(ω)-27 

 (2080, 7799)  3cot
2
(ω)-17 3cot

2
(ω)+15 

 (2080, 7809), (8724, 14568) 3cot
2
(ω)-13 3cot

2
(ω)+3 

 (12117, 14568) 3cot
2
(ω)-11 -3cot

2
(ω)+15 

 (98, 7799) 3cot
2
(ω)-7 -3cot

2
(ω)+3 

 (625, 6036) 3cot
2
(ω)-7 -cot

2
(ω)-3 

 (3095, 14458) 3cot
2
(ω)-5 -21cot

2
(ω)+3 

 (98, 7809) 3cot
2
(ω)-5 -3cot

2
(ω)-3 

 (12042, 13449) 3cot
2
(ω)-5 -cot

2
(ω)-9 

 (6321, 7799) 3cot
2
(ω)-5 3cot

2
(ω)-21 



 (6321, 7779) 3cot
2
(ω)-4 3cot

2
(ω)-21 

 (147, 9862) 3cot
2
(ω)-3 -cot

2
(ω)+3 

 (6321, 7809), (10242, 14639) 3cot
2
(ω)-1 3cot

2
(ω)-33 

 (6248, 14537), (7837, 13108) 3cot
2
(ω)-1 3cot

2
(ω)+15 

 (5188, 14537) 3cot
2
(ω)+1 -3cot

2
(ω)+3 

 (6248, 7753) 3cot
2
(ω)+1 3cot

2
(ω)+9 

 (5188, 7753) 3cot
2
(ω)+2 -3cot

2
(ω) 

 (6248, 9300) 3cot
2
(ω)+2 3cot

2
(ω)+6 

 (6194, 7709) 3cot
2
(ω)+3 -4cot

2
(ω)-3 

 (7840, 12355) 3cot
2
(ω)+3 3cot

2
(ω)-45 

 (7811 11257) 3cot
2
(ω)+5 -3cot

2
(ω)-9 

 (7830 13334) 3cot
2
(ω)+5 -cot

2
(ω)-7 

 (3095, 7802) 3cot
2
(ω)+5 cot

2
(ω)-11 

 (3095, 7811) 3cot
2
(ω)+7 3cot

2
(ω)-9 

 (11057, 11257) 3cot
2
(ω)+7 -3cot

2
(ω)-15 

 (3095, 11057) 3cot
2
(ω)+11 3cot

2
(ω)-21 

 (9756, 12040) 4cot
2
(ω)-27  -12cot

2
(ω)+9 

 (230, 2482) 4cot
2
(ω)-15        9 

 (6390, 14568) 4cot
2
(ω)-13        3 

 (3424, 9741) 4cot
2
(ω)-9        3 

 (10723, 12243) 4cot
2
(ω)-3 3cot

2
(ω)-27 

 (7747, 9466) 4cot
2
(ω)-2       18 

 (5254, 7818) 4cot
2
(ω)-1       - 9 

 (7745, 9466) 4cot
2
(ω)+1        9 

 (7854, 9607) 4cot
2
(ω)+3       - 5 

 (7810, 9300) 4cot
2
(ω)+5       - 3 

 (7748, 8556) 4cot
2
(ω)+7        3 

 (5475, 11168) 4cot
2
(ω)+9        9 

 (631, 8556) 4cot
2
(ω)+13      - 15 

 (5485, 15428) 4cot
2
(ω)+15      - 12 

 (574, 11168) 4cot
2
(ω)+15       - 9 

 (9740, 15428) 4cot
2
(ω)+18   -12cot

2
(ω)-9 

 (9166, 15561) 5cot
2
(ω)-33    3cot

2
(ω)-9  



 (2080, 12117) 5cot
2
(ω)-27   -3cot

2
(ω)+45   

 (620, 14693) 5cot
2
(ω)-19     cot

2
(ω)+9   

 (98, 8724), (99, 11632), (2482, 6055), 

(6321, 12117) 

5cot
2
(ω)-15   -3cot

2
(ω)+9   

 (625, 14693) 5cot
2
(ω)-15    cot

2
(ω)-3   

 (7799, 11632) 5cot
2
(ω)-12   -3cot

2
(ω)-3   

 (6390, 11632) 5cot
2
(ω)-12     -3cot

2
(ω)   

 (7840, 9862) 5cot
2
(ω)-9   -9cot

2
(ω)+9   

 (325, 11632) 5cot
2
(ω)-9   -3cot

2
(ω)-9   

 (7809, 11632) 5cot
2
(ω)-7   -3cot

2
(ω)-15   

 (5346, 7818) 5cot
2
(ω)-7      - 9  

 (316, 11632) 5cot
2
(ω)-3   -3cot

2
(ω)-27   

 (3734, 10796) 5cot
2
(ω)-3    cot

2
(ω)+9  

 (7761, 10796) 5cot
2
(ω)+1    cot

2
(ω)-3  

 (7802, 7812) 5cot
2
(ω)+6      -12   

 (7757, 7802) 5cot
2
(ω)+8      -18   

 (7830, 11272) 5cot
2
(ω)+9    cot

2
(ω)-11   

 (7810, 14881) 5cot
2
(ω)+9   9cot

2
(ω)-3   

 (5188, 9300) 6cot
2
(ω)+5 -6cot

2
(ω)-3 

 (8591, 12188) 7cot
2
(ω)-21 -9cot

2
(ω)+27 

 (11632, 12117) 7cot
2
(ω)-19 -9cot

2
(ω)+27 

 (6390, 14830) 7cot
2
(ω)-18 -9cot

2
(ω)+18 

 (7799, 14830) 7cot
2
(ω)-17 -9cot

2
(ω)+15 

 (325, 14830) 7cot
2
(ω)-15 -9cot

2
(ω)+9 

 (7809, 14830) 7cot
2
(ω)-13 -9cot

2
(ω)+3 

 (98, 12243) 7cot
2
(ω)-12 -6cot

2
(ω) 

 (316, 14830), (7840, 12188) 7cot
2
(ω)-9 -9cot

2
(ω)-9 

 (7812, 9821) 7cot
2
(ω)+3 -9cot

2
(ω)+3 

 (10033, 11171) 7cot
2
(ω)+15 15cot

2
(ω)-9 

 (5305, 7818) 8cot
2
(ω)-5       - 9 

 (6721, 15092) 9cot
2
(ω)-27 5cot

2
(ω)+11 

 (5346, 7818) 10cot
2
(ω)-7       - 9 

 (2482, 12042) 11cot
2
(ω)-33 -9cot

2
(ω)+27 



 (2080, 12243) 11cot
2
(ω)-27 -3cot

2
(ω)+9 

 (6321, 12243) 11cot
2
(ω)-15 -3cot

2
(ω)-27 

 (9166, 10242) 11cot
2
(ω)-9 3cot

2
(ω)-81 

 (7801, 14880) 11cot
2
(ω)-9 -9cot

2
(ω)+3 

 (7818, 14880) 11cot
2
(ω)-5 -9cot

2
(ω)-9 

 (598, 9774) 11cot
2
(ω)-3 -9cot

2
(ω)+9 

 (11632, 12243) 13cot
2
(ω)-21 -9cot

2
(ω)-9 

 (6033, 11632) 14cot
2
(ω)-24 -3cot

2
(ω)-18 

 (7799, 11632) 15cot
2
(ω)-33 -9cot

2
(ω)-9 

 (7865, 10796) 15cot
2
(ω)-1 3cot

2
(ω)+3 

 (9774, 11171) 23cot
2
(ω)+3 -21cot

2
(ω)-12 

 (147, 12355), (568, 11455), 

(3656, 5691), (5655, 10733), 

(8724, 10723), (10722, 11632) 

    - 1       15 

   (5872, 5873) 1       (3)
1/2

 

 (6243, 12290) - 3       13 

 (10263, 11381) - 3       17 

 (12295, 13392)  3       23 

 (11381, 14449)  5      - 31 

 (5925, 9833)  5      - 11 

 (11694, 12295)  5       33 

 (2487, 5587)  7       15 

 (12512, 13624)  9      - 11 

 (5462, 14128), (10095, 11793),  

(11801, 13392), (12900, 15088) 

 9        5 

 (11591, 14641) 11      - 17 

 (125, 13392), (5609, 13393),  

(5447, 10095), (9729, 14128),  

(11793, 12006) 

11       - 1 

 (3653, 5587) 11    3 

 (10627, 14641) 13  - 23 

 (5655, 14677), (9778, 10283) 13      - 15 

 (12006, 13348), (12041, 13392) 15      - 13 

 (165, 3653) 17      - 15 



 (11017, 11695) 17       13 

 (11592, 11695) 25      - 11 

 (5650, 13451) 31        3 

 (11693, 12041) 35      - 33 

 (11693, 11801) 43       15 

 (1352, 6560) cot(ω) -1 cot(ω)+3 

 (1352, 6561) cot(ω)+1 cot(ω)-3 

 (1161, 5874) 2cot(ω) -3 - 6cot(ω)+1 

 (5870, 5875) 2cot(ω) -1 - 6cot(ω) -5 

 (1161, 5870) 2cot(ω) -1 - 6cot(ω) -1 

 (1350, 6560) 2cot(ω) -1 - 2cot(ω)+3 

 (1160, 5871) 2cot(ω) +1 - 6cot(ω)+1 

 (5871, 5874) 2cot(ω) +1 - 6cot(ω)+5 

 (1350, 6561) 2cot(ω)+1 - 2cot(ω)-3 

 (1160, 5875) 2cot(ω)+3 - 6cot(ω)-1 

 (599, 6561) 4cot(ω)+3 -9 

 (599 6550) 4cot(ω)-3      9  

 (16, 5464) 2cot(ω)-3(3)
1/2

 3(3)
1/2

 

 (5321, 14539) 2cot(ω)-(3)
1/2

 -2cot(ω)-(3)
1/2

 

 (5318, 14538) 2cot(ω)+(3)
1/2

 -2cot(ω)+(3)
1/2

 

 (15, 5463) 2cot(ω)+3(3)
1/2

 -3(3)
1/2

 

 (5321, 5474) 3cot(ω)-11(3)
1/2

 -6cot(ω)+3(3)
1/2

 

 (617, 5615) 3cot(ω)-7(3)
1/2

 3cot(ω)+9(3)
1/2

 

 (5858, 5865) 3cot(ω)-5(3)
1/2

 -9cot(ω)+3(3)
1/2

 

 (16, 5613), (299, 5615)  3cot(ω)-5(3)
1/2

 3cot(ω)+3(3)
1/2

 

 (16, 5474) 3cot(ω)-4(3)
1/2

 -3cot(ω)+6(3)
1/2

 

 (395, 5613), (619, 7685) 3cot(ω)-4(3)
1/2

 3cot(ω) 

 (11543, 14539) 3cot(ω)-3(3)
1/2

 -4cot(ω)+(3)
1/2

 

 (617, 6773) 3cot(ω)-3(3)
1/2

 3cot(ω)+3(3)
1/2

 

 (5321, 5613) 3cot(ω)-2(3)
1/2

 -3cot(ω)-6(3)
1/2

 

 (14, 14539), (299, 6773) 3cot(ω)-2(3)
1/2

 -3cot(ω) 

 (624, 5479), (5321, 5613) 3cot(ω)-2(3)
1/2

 3cot(ω)-6(3)
1/2

 

 (5859, 5868) 3cot(ω)-(3)
1/2

 -9cot(ω)-3(3)
1/2

 



 (622, 6773) 3cot(ω)-(3)
1/2

 -3cot(ω)-3(3)
1/2

 

 (299, 13102) 3cot(ω)-(3)
1/2

 3cot(ω)-9(3)
1/2

 

 (621, 13103) 3cot(ω)-(3)
1/2

 3cot(ω)+15(3)
1/2

 

 (5858, 5869) 3cot(ω)+(3)
1/2

 -6cot(ω)+3(3)
1/2

 

 (621, 6770) 3cot(ω)+(3)
1/2

 -3cot(ω)+3(3)
1/2

 

 (622, 13102) 3cot(ω)+(3)
1/2

 3cot(ω)-15(3)
1/2

 

 (298, 13103) 3cot(ω)+(3)
1/2

 3cot(ω)+9(3)
1/2

 

 (13, 14538), (298, 6770) 3cot(ω)+2(3)
1/2

 -3cot(ω) 

 (623, 5478), (5318, 5617) 3cot(ω)+2(3)
1/2

 3cot(ω)+6(3)
1/2

 

 (11542, 14538) 3cot(ω)+3(3)
1/2

 -4cot(ω)-(3)
1/2

 

 (616, 6770) 3cot(ω)+3(3)
1/2

 3cot(ω)-3(3)
1/2

 

 (15, 5473) 3cot(ω)+4(3)
1/2

 -3cot(ω)-6(3)
1/2

 

 (396, 5617), (618, 7684) 3cot(ω)+4(3)
1/2

 3cot(ω) 

 (5859, 5864) 3cot(ω)+5(3)
1/2

 -9cot(ω)-3(3)
1/2

 

 (15, 5617), (298, 5611) 3cot(ω)+5(3)
1/2

 3cot(ω)-3(3)
1/2

 

 (616, 5611) 3cot(ω)+7(3)
1/2

 3cot(ω)-9(3)
1/2

 

 (5318, 5473) 3cot(ω)+11(3)
1/2

 -6cot(ω)-3(3)
1/2

 

 (395, 5464) 4cot(ω)-5(3)
1/2

 3(3)
1/2

 

 (624, 5460), (5321, 5464) 4cot(ω)-3(3)
1/2

 -3(3)
1/2

 

 (599, 6560) 4cot(ω) -3        9 

 (599, 6561) 4cot(ω)+3       - 9 

 (623, 5459), (5318, 5463) 4cot(ω)+3(3)
1/2

 3(3)
1/2

 

 (396, 5463) 4cot(ω)+5(3)
1/2

 -3(3)
1/2

 

 (395, 5474) 6cot(ω)-7(3)
1/2

 -6cot(ω)+9(3)
1/2

 

 (5613, 11543) 6cot(ω)-7(3)
1/2

 6cot(ω)-3(3)
1/2

 

 (395, 14539), (5321, 5474) 6cot(ω)-5(3)
1/2

 -6cot(ω)+3(3)
1/2

 

 (396, 14538), (5318, 5473) 6cot(ω)+5(3)
1/2

 -6cot(ω)-3(3)
1/2

 

 (396, 5473) 6cot(ω)+7(3)
1/2

 -6cot(ω)-9(3)
1/2

 

 (5617, 11542) 6cot(ω)+7(3)
1/2

 6cot(ω)+3(3)
1/2

 

 (5464, 11543) 8cot(ω)-9(3)
1/2

 3(3)
1/2

 

 (5463, 11542) 8cot(ω)+9(3)
1/2

 -3(3)
1/2

 

 (5474, 11543) 9cot(ω)-13(3)
1/2

 -12cot(ω)-21(3)
1/2

 

 (619, 13349) 9cot(ω)-11(3)
1/2

 -3cot(ω)+9(3)
1/2

 



 (624, 6774) 9cot(ω)-7(3)
1/2

 -3cot(ω)-3(3)
1/2

 

 (6773, 13102) 9cot(ω)-(3)
1/2

 -3cot(ω)-9(3)
1/2

 

 (6770, 13103) 9cot(ω)+(3)
1/2

 -3cot(ω)+9(3)
1/2

 

 (623, 6771) 9cot(ω)+7(3)
1/2

 -3cot(ω)+3(3)
1/2

 

 (618, 13350) 9cot(ω)+11(3)
1/2

 -3cot(ω)-9(3)
1/2

 

 (5474, 11543) 12cot(ω)-13(3)
1/2

 -12cot(ω)+15(3)
1/2

 

 (5473, 11542) 12cot(ω)+13(3)
1/2

 -12cot(ω)-15(3)
1/2

 

 


