p=m GFREN Z Rk N Btk

EARIEEIE . N < 12 PR 5SS E

robust_gate ZU{H LI 45

2026 4F 10 H 7 H

Tl %

Hbi: 8 ¢ = ) N BWEHEEE Z(r) VMBI Z BE] Tom (N, ) E(E_FRRESD T RE
N, IR SN ik ERAEE L, BRI R RS b
b T ALK E T R TPERE: HaE N T RSy SR # A H e Gauss—Newton fi#
LIRS B L S8 N WA AR BRERAE N > 10 KEs, BOH
Low-Yoder-Chuang 25 m Bkt A T + #5448 F Mo 24K + B T HERRIE I 26 .

SR (ALY scipy. linalg. expm BEAE T AZ)

N 1 2 3 4 5 6 7 8 9 10 11 12
T 8.150 13.347 18.550 23.788 29.059 34.251 39.703 44.960 52.266 56.938 66.907 67.630
T/N 8.15 6.67 6.18 5.95 5.81 5.71 5.67 5.62 5.81 5.69 6.08 5.64

S N+ 942 1571 21.99  28.27  34.56  40.84 47.12 5341  59.69  65.97 7226  78.54

E N < S f—30 X EAHAR I E A AT = 5.20,5.20,5.24,5.27,5.19,5.45,5.26 (T ~ 5.24N +
3.0), T/N M 8.15 Hajil3] 5.62; N =9...12 % MmikA N5, T/N = 5.81,5.69,6.08,5.64.
AR T/N < 27 ~6.283, Hiif N =10,12 5 N <8 /X [HEZ (5.69,5.64); A F{ 2r 45
FHOIES . FHXHE SCE A 8.310/13.665/19.464 (N =1,2,3), Ad4E 8.150/13.347/18.550,

MBS N=12 (T=6763, L="78: T8 Z B + 79 MHMH X, 2L — 1 + extra = 156 1%
AN +1) =52 MEERAH), AR S 78.54 % 13.9%. METHINTZ N = 13: MM
TEZHTHY o SRI|ARIRZ ZEMF 1L .

1 WESids
BRI —380: FF5 (0, ), 0; >0 8mE, X (o) ¥5HHH,
Ule) = X(ap)Z¢(01) X (ap—1) - X (1) Z(61), Z6(0) = ' (1Fe)00:/2, T = Zaj. (1)
N Bk U(0) = Z(p) H d*U/de*|o = 0 (k < N); T AREEFIVEAN FHA, (@) =

liminfy Tiin/N. B4 < ¢* <27, FZMGRE T = 2N+ )7, ic5: LN Z B3, o K L—1+extra;
extra = 2 IR ZEHZ W MHLE X, P X(a)X (b) = X (a+0b) V328 NIIFH (G o K L),



2 HAEFI*® 2
2 Bftidiik
2.1 WHHBRSEAL: 87 R/ME” R a1tk

FERE T, Ji logit u € REL 5% 0, = Tews /(1 + 3, e%). 0, = T/(1+ 3, e%). T4 6; >0
H Y250, =T IEEESTRARMSEAATRIUE, AT, 45E T AFM— ke 5k,
T Wi/ MEH T HESH] .

2.2 [ T F#E (march)

MAFT R RS T < T — 6 FREZhEfE: W 6 « 1.76, RN 6 «+ 0.450, HEF| 0 /NI
HEESR . #UEghl i Gauss-Newton tA U, (UHIHARMFTHER ER—X 2K N T
FENE .

2.3  HrlEBL e Gauss—Newton

FREFEININAL (58 k BrPUATIR DA w), wi BUZHE T e FHEMagER (4% jet I, W §5).
BEN (A+ Ndiag A)p = —J " r FHLIEILIEE (0 =1,0.35,0.35%,... ). MIFBUEBTHN: N N KR
ORI SR ZE T AE 10710, BB k2afE 1072, 2 Gauss-Newton S{EREAMZEMFTIN (LI
10719 3z 101),

2.4 K

L Jjui: e him AL TB (G1E {0, [n/2], n} MEENLAL), JofE march e PO fcdf 2-3 4>
BEVEMTERE N AT AR MO BB R e A2 0, ik fe” MBS T B L S F%, filtn N =1: L=9
1) 8.310 — L=17 [#] 8.150.

N Jil: {8 N g 2 504 B, YR 4 AUEE A 0 — 1, TSI AR T = (14-0)T
(6 =0.03,0.10,0.30) 5 H it 85 N =8 - 9% § = 0.30(T ~ 2N+1)7) A N =9 — 10
%L AR (W §5) .

2.5 N> 10 RIPRICEEE: SFMmiK + Rishb kR

L AT @ 0, =7, L=2N+1, X o f@inkUs 4N +1) MHfE; HN-1—- N
IEHH (FEPE. XA T8 S A EEORIEER) SEUEREM TS, A T = (2N + 1)r, 50
N = 7..12 45k 8] 157, 177,197, 217, 23w, 25w, 44 X4k 10715 ~ 1071,

2. KPP 2L B 2B EA X(0) =1, Rl Z(t) = Z(t —d)Z(d), [FBHEERP o)
LGB AEE TR ATRT (SR ~ 1071, FREREET—RM 2N +1 §7%| L ~ 5N,
AR R N HE

3. MURFHE + L WKBKR: EV KM INEIE T KMk, HEARERHE 2 By L #K (5%
— IR FHE). Bl N =12: 78.54 — 70.25 — 67.63; N =10: 65.97 — 58.96 — 56.94,




1o =m BUEAESMEAE. L Z B T WK Z WE], res JyMABRZETSEEL, slope HRH
JEAE € = 0.5,0.4,0.3 EMXEERER (W — N +1), T N T(L) =T +¢/L 1) 1/L 5.

N L ex T T/N T/m Two res slope nom
1 17 1 8.1505 8.1505 2.5944 7.975  1.3e-10 1.90, 1.94, 1.97 2.8e-10
2 21 1 13.3466 6.6733 4.2484 13.188 2.5e-10 2.78, 2.87,2.94 3.6e-10
3 25 2 18.5505 6.1835 5.9048 —  5.5e-12 3.64, 3.80, 3.92  3.6e-12
4 31 2 23.7878 5.9469 7.5719 22970 2.1e-11 4.51, 4.73, 4.89  2.2e-11
5 38 2 29.0893 5.8119  9.2499 28.545 1.7e-10 5.37, 5.66, 5.86 4.6e-10
6 48 2 34.2512 5.7085 10.9025 33.646 9.0e-12 6.23, 6.58, 6.82 4.7e-12
7 55 2 39.7030 5.6719 12.6379 —  2.0e-10 7.09, 7.51, 7.79 1.7e-10
8 58 2 449604 5.6200 14.3113 - 3.3e-10 7.95, 8.43, 8.76  6.0e-10
9 63 2 522657 5.8073 16.6367 —  9.9e-12 8.32, 9.05, 9.55  2.6e-11
10 70 1 56.9380 5.6938 18.1239 48.490 4.6e-10  9.66, 10.27, 10.69 9.9e-11
11 75 1 66.9068 6.0824 21.2971 44.129 6.1e-10 10.43, 11.11, 11.59 1.1e-09
12 78 1 67.6302 5.6359 21.5274 50.896 5.5e-10 11.37, 12.11, 12.68 1.2e-09
80 1 _o— numerical Tonin L 70 4 == N=1  —— N7
0| e PARIRN B
—— fit 5.60N +1.59 -~ S ~ i 60 | —— n=2 N=10
607 L - 6.0 N i P —e— N=5 N=11 \
- = S 504 N=6 N=12
: ’ | E 554 £ e
= e = s 40 ——
y £ 5.0 = ———
~ o 30+ oooe
4.5 1 - Soten
20 1 -
2.0 - e oo
10 4 soevereen
é l‘l E‘S é 1‘0 1‘2 é l‘l é ;3 1‘0 1‘2 1‘0 2‘0 3‘0 4‘0 5‘0 6‘0 7‘0 8‘0
N N segments L

Pl 1: 7 Toin(N,m) SEMKE QN + D, TR AN K& N < 8 2 XMAMMA (T ~5.24N +3.0). #: T/N
B N, ZEL 2 5 4, EWAURIET 2r. A BHAES S ER T(L) Pl (L BRI T B3 T ) .

2.6 S)yiAlE

LA PKU 55 (4 8 / 3.8GB) J5&i517: 4 4> worker, 4 worker MiZEFE BLAS, #ilk
BRE AN jsonl (FIRER; W, —-resume MEREEMELEL) : AMLMFEIL . 54K . B
(N =10..12) %y 1.85 /NEHLET .

3 4R

FHARIG R : To—Ty = 5.20, T3 —Ty = 5.20, Ty —T3 = 5.24, Ts—Ty = 5.27, Ts—Ts = 5.19, Ty — Ty = 5.45,
Ty —Tr = 5.26, Ty — Tz = 7.31, Tyg— Ty = 4.67, T1y — Tyo = 9.97, T1o — Tyy = 0.72,

MiZkaZ. N < 8 RB7 BWEEHT 3 BN E—-Br@mivss, e AT =
5.20,5.20,5.24,5.27,5.19,5.45,5.26 JEHEfE, KM AE T ~ 524N + 3.0, T/N M 8.15 HifkE %



4 Tk IE 4

562, N =9.12 27 SMIEAN" 23 GH#EM T = 2N + ) WalfrA %, fEF—EHE T
WFHES LK. 2 RGBS (Bl N = 11 s R R 72.26 BEF] 71.60, i
N =12 iy[a—2P M 78.54 [&F] 70.25), FrLAXJL/MERAN K R —ag e LR, AT NEEZEMEE: H
AWERER: (1) &% T/N < 2r; (i) B8 L HKENZ ZREET N < 8 A3 iliis (N =10
(5 5.60. N =12 [ 5.64 %f N =8 [ 5.62).

WeHEIR S . R F L, N = 1..12 & W4 BT 13.5%. 15.0%. 15.6%. 15.9%. 15.9%. 16.1%.
15.7%. 15.8%. 12.4%. 13.7%. 7.4%. 13.9%; AHAHE T & FEE (N = 1,2,3: 8.310/13.665/19.464)
il 8.150/13.347/18.550.,

I VAL 4]
TR 7 — LR T (scipy.linalg. expm BEAEIFHEED) =4
o BRI ||U0) — Z(m)||: 10712 ~ 107 (F 1 ) nom %1]);

o WrB: JeELPF Infid(e) 7F € = 0.5,0.4,0.3,0.2,0.12 _FAUXTERIE — N +1 (£ slope 5145 H i
=4S N =12 % 11.37,12.11,12.68) ;

o BIEIRDE maxg<y [lugll SHEIUEHIH—LH relmax BIFE 1070 B,

TR e B HALAUELE arccos S AN (~107%) 2 b: BN e 245 Bas Rl (Hln N =10
€ < 0.2 1 slope 275 5.11), /e kG REBR M ARMA GG 2K e & EHEE 4 IEm .

5 HEFHIN: M2 N > 10 BAfEge

N =9 WfgEyKE N =10 1, prg” AMish + FR” 7% (6 A 0.03 F 0.80. Z 7. H
AR . R R ABREL) FEAERRZE 1071 ~ 1073, WA HIE N 4E N = 9 AlfT BN, N =10
522 LT iR AR —— IR Jacobian C [ZEZS[EE Z, Hilr Jacobian 7EZE 2SR EREEUH
|AZ|| ~ 2.6 x 1072 (ARAR G 40 §2). W4T MJLERMAE 10 Mrsk2s, e
—% T BRIERE (SRNE ~ 47, SSHAEGRER) AieBir. XiEeE” FARA D + K
S+ RIS BRI, TN RE S R AR AR TR A

BAFONR ) — 1 BN AL jun] 1H—ABR, 7 BEZ . 0 /N B BN b B
RS B (] BB 2L ~ 10% %), AR ADE AT SO MR Bdeny i g 4 (10
jet BB R 2B AEXHE G LS R ) 5, SFANEE S TES R A DA RuE T .

6 R

N =13 Wb ANBE o KFEARKAZE (107°) MiEIL, FIMBEERRISEE N = 12, gkt
AW (1) RESF AR CEAIRER . % b e RO . SRS LY C 1
2305 (i) 78 N = 10..12 (9 Bgksihn L (529 2 B + 1), €8 T/N M 5.6-6.1 FRER—W



ﬂ
e

=1 5

TR RHU L, rEAR B E AT, 5 N <8 4 AT =~ 5.2 4MfE, N =20 WEHRE T ~ 110
T, AR B 4lr ~ 129,

T 8
e 1n_core.py: Z%(fk. [HJE GN (1m_solve), Z%3[H] GN (1se_solve). W (term_scale).
% (equi_seed);

e 1n_run.py: (L,N) M mFEH 545 . checkpoint, B KHIE; 1n_ladder.py: ZEMMES + i
24+ P (N >10);

e 1n_verify.py/ln_export.py: M. EAZ 55, 1n_mkreport.py: AHGAIFEMESE;

o {1/l (PKU, OMP_NUM_THREADS=1):

=

python3 1n_ladder.py --Nmin 10 --Nmax 24 --pool 4;
ZEHE A\ 1n_ladder.jsonl, KM f#-S¥IEE W, solutions_largeN. json,

A BBt e (N =1.12)

® 1 ATEEE T e BB Z B 0 SEm X A o (BRAL T, WP
(1)) SRR extra= 2 IZ R/ X % X (o)X (b) = X(a+b) &I, HILERIFIIHGZIL SO
RWRETE (LA Z. LA X); BAEEMNL A% TR (4 05R% <1077, et N hR).

N=1 (L=17, T=8.1505, T/N =8.15):

0/m:

+0.1081, +0.0924, +0.0884, +0.0926, +0.1088, +0.3730, +0.1115, +0.0959, +0.0822, +0.0853
+0.1108, +0.3939, +0.1237, +0.1075, +0.1076, +0.1241, +0.3887

a/r:

+0.1395, +0.1459, +0.1459, +0.1393, +0.1235, -0.1265, -0.1450, -0.1505, -0.1227, -0.1440
-0.1276, +0.1510, +0.1695, +0.1747, +0.1693, +0.1495, -0.1229

N=2 (L=21, T=13.3466, T/N = 6.67):

0/m:

+0.1442, +0.8073, +0.1113, +0.0906, +0.0869, +0.0971, +0.4061, +0.1644, +0.1874, +0.5115
+0.2278, +0.1444, +0.1350, +0.0000, +0.3682, +0.0981, +0.0836, +0.0000, +0.0843, +0.1008
+0.3992

a/m:

+0.1016, +0.1662, +0.1948, +0.2051, +0.2019, +0.1815, -0.2755, -0.2851, -0.2415, -0.0902
-0.1457, -0.1611, -0.5999, +0.4443, +0.1900, +0.2169, +0.4475, -0.2234, +0.2152, +0.1912
-0.1145

N=3 (L=25 T=185505, T/N =6.18):

0/m:

+0.1326, +0.1315, +0.1609, +0.2954, +0.1650, +0.0991, +0.0792, +0.0722, +0.0687, +0.0750
+0.2978, +0.0974, +0.0883, +0.0974, +0.1406, +0.5799, +0.2426, +1.0192, +0.3783, +0.0972
+0.0836, +0.0935, +0.3539, +0.1415, +0.9139



A BUrmHEG A RS (N =1.12)

a/r:

-0.1286, -0.1233, -0.1027, -0.0819, -0.1239,
+0.2096, +0.2321, +0.2318, +0.2106, +0.1565,
-0.3042, -0.2702, +0.1827, +0.1750, +0.1215

N =4
0/m:
+0.4369,
+0.0789,
+0.5838,
+0.5187
a/r:
+0.0824,
-0.2007,
+0.1650,
+0.0372

N=5 (L

0/m:
+0.3580,
+0.0876,
+0.2769,
+0.7568,
a/r:
-0.1125,
-0.2305,
+0.1503,
+1.7263,
N=6
0/m:
+0.7823,
+0.3438,
+0.0636,
+0.8485,
+0.0444,
a/r:
+0.0909,
-0.1552,
+0.1936,
+0.1405,
-0.2600,
N=7
0/m:
+0.0000,
+0.1708,
+0.0589,
+0.20562,

+0
+0
+0

+0
+0
+0
+0

+0
+0
+0
+0
+0

+0
+0
+0
+0

.4706,
.0857,
.2403,

.1321,
.4610,
.2089,

1792,
.0779,
1742,
.0640,

.1256,
.2330,
.1898,
.3102,

(L=48, T

.5339,
.1241,
.0698,
.5385,
.0527,

.1320,
.2163,
.1601,
.1001,
.2267,

(L=55, T

.3825,
.2508,
.0585,
.0000,

38, T

+0.
+0.
+0.

1295,
0000,
2021,

.1503,
+0.
+0.

2822,
2021,

+0.
+0.
+0.

1139,
2839,
8699,

.1541,
.2075,
.1837,

=29.0593, T/N =

+0.
+0.
+0.
+0.

-0.
+1.
+0.
-0.

1819,
0835,
1460,
0558,

1127,
7902,
1899,
3129,

+0.
+0.
+0.
+0.

2559,
2747,
1682,
0616,

.0924,
.8157,
.5084,
.2816,

=34.2512, T/N =

+0.
+0.
+0.
+0.
+0.

1351,
0832,
0911,
2691,
2422,

.1348,
.2398,
L1151,
.1542,
.2208,

+0.
+0.
+0.
+0.
+0.

1209,
0739,
1263,
1758,
1132,

.1527,
.2419,
.0762,
.1679,
.2101,

=39.7030, T/N =

+0.
+0.
+0.
+0.

2151,
1215,
0632,
3701,

+0.
+0.
+0.
+0.

2500,
0821,
0847,
0000,

(L =31, T=237878, T/N =5.95):

+0.1194,
+0.0874,
+0.3650,

-0.1495,
+0.2328,
+1.7281,

5.81):

+0.2966,
+0.0000,
+0.0000,
+0.3541,

-0.1397,
-0.2869,
+0.6510,
+0.3706,

5.71):

+0.1386,
+0.0809,
+0.1206,
+0.1727,
+0.7487,

-0.1438,
+1.7801,
+0.1030,
+0.1563,
+0.1103,

5.67):

+0.5786,
+0.0718,
+0.1348,
+0.2322,

+0.
+0.
+0.

+0.
+0.
+0.
+0.

+0.
+0.
.1494,
+0.
+0.

+0

+0.
+0.
+0.
+0.

.1464,
+0.

1998,

1544,
0808,
0799,

.1057,
.2382,
.3104,

1727,
0000,
6814,
8928,

.1595,
.6726,
.1041,
.1407,

1759,
2398,

5108,
1242,

.1170,
.8361,
.1718,
.0792,
.1130,

2462,
0795,
1357,
2482,

+0.
+0.
+0.

+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.

.1591,
+0.

2150,

1519,
0888,
0694,

.0978,
.2097,
.3117,

1524,
0852,
1919,
1717,

.1602,
+0.
+0.
+0.

2498,
1201,
1381,

2727,
0000,
1167,
8908,
1348,

.1201,
.3070,
.1750,
.2384,
.1020, -

2460,
2108,
1024,
5722,

.8381,
.1166,

.1710,
.1221,
.0780,

.1595,
.1511,
.2761,

.1802,
.0795,
.1839,
.5320

.1339,
.2462,
.1116,
.0246

.2084,
.0000,
.114e6,
.6708,
.4863

.1628,
.6922,
.1651,
.7795,
. 0460

.3414,
.0000,
.1088,
.2868,

.1426,
.7383,

.1050,
.6094,
.3710,

.1865,
.1823,
.2396,

.3370,
.0903,
.8333,

.1530,
.2175,
.0741,

.1601,
.0692,
.1397,
.0550,

.1724,
.2061,
.4948,
.2567,

.2064,
.0000,
.1132,
.0370,

.1385
.3016

.0839
.2920
.5283

. 7988
.1680
.1346

L1271
.13563
.5504

.2064
.1533
.1809

.1806
.0637
.0000
.0450

.1516
.2100
.6371
.2687

.1549
.0679
.1347
.1164



A BUrmHEG A RS (N =1.12)

+0.9433,
+0.0000,
a/r:

+0.4938,
-0.1868,
+0.2147,
+1.4783,
+0.1190,
+0.3474,

N=8 (L

0/m:

+0.0000,
+0.2153,
+0.2068,
+0.1048,
+0.6982,
+0.0000,
a/r:

+0.0694,
-0.1578,
-0.8371,
+0.1887,
+0.1207,
-0.1805,

N=9 (L

0/m:
+0.0000,
+0.2035,
+0.0513,
+0.1751,
+0.4750,
+0.4127,
+0.1741,
a/m:
+0.1762,
-0.1667,
-0.1933,
+0.1005,
+0.2898,
-0.0822,
-0.0194,
N=10
0/m:

+0.
+0.

+0.
+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.
+0.
+0.

+0.
-0.

+1

+0.
+0.
-0.
+0.

(L=170, T =56.9380, T/N =

7741, +0.
3743, +0.

.0991, -0.
.1913, -0.
.1975, +0.
.6186, +0.
.3914, +1.
.1368, -0.

3522,
4857,

1237,
2299,
1639,
1306,
3865,
1018,

+0.
+0.

1039,
5749,

.0917,
.2506,
.1087,
.0333,
.5667,
.1523,

+0.
+0.

4884,
5383

.1629,
.2533,
.0517,
.2105,
.0800,
.5309

58, T = 44.9604, T/N = 5.62):

0000, +0.
1439, +0.
0000, +0.
1036, +0.
2788, +1.
0000, +0.

.6253, -0.
.1802, -0.
.3069, -0.
.1933, +0.
.1438, +0.
.4700, +0.

1993,
1290,
0000,
1262,
0977,
0000,

1324,
1826,
6775,
1669,
2295,
3483,

+0.
+0.
+0.
+0.
+0.
+0.

2362,
1512,
0631,
2252,
9999,
3819,

1221,
.1465,
.2084,
.1046,
.1035,
.1291,

+0.
+0.
+0.
+0.
+0.
+0.

5702,
2111,
0561,
3874,
7275,
4986,

.1397,
.1474,
.2122,
.5286,
.3893,
.1354,

63, T =52.2657, T/N =5.81):

0000, +0.
1083, +0.
0597, +0.
1409, +0.
4907, +0.
1069, +0.
4577, +0.

1523, +0.
0587, -0.
.8395, -0.
1874, +0.
39568, -0.
1351, -0.
2010, +0.

0304,
1590,
1920,
0917,
5378,
0846,
6902

3015,
1574,
8335,
2005,
1752,
7310,
4299

+0.
+0.
+0.
+0.
+0.
+0.

3022,
1087,
0000,
0793,
6479,
0000,

.0565,
.1582,
.3037,
.2021,
.2972,
.1800,

+0.1358, +0.3543, +0.0984, +0.0945,
+0.1470, +0.2052, +0.4987, +0.3172,
+0.1512, +0.1336, +0.1012, +0.3796,

+0.
+0.
+0.
+0.
+0.
+0.

3593,
1013,
0000,
1144,
6628,
0000,

.2891,
.1567,
L6717,
.1575,
.2261,
L4704,

5.69):

+0.
+0.
+0.

3255,
1977,
7192,

+0.

+0.
+0.
+0.
+0.
+0.
+1.

+0.
.1877,
+0.
+0.
+1.
+0.

+0.
+0.
+0.
+0.
+1.
+0.

+0.

+0

1400,

.1838,
+1.
+0.
+0.
.1322,

7865,
0937,
1682,

1880,
1107,
0577,
0000,
3260,
5103,

2677,

1988,
6546,
38561,
0785,

5818,
1346,
0624,
2591,
1455,
0005,

.0945,
.1302,
.2143,
.0650,
.2285,
.3487,

1237,

.1783,
+0.

2951,

+0.

+0.
+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.
+0.

+0.
.1494,
+0.
+1.
+0.
+0.

+0.
+0.
.5020,

1233,

.1569, -
.8353,
.0836,
.1308,
L7192,

0000,
0706,
0687,
2416,
0916,
1718,

.4405,
.2098,
L1712,
.1825,
.5672,
.0607,

2648,
1923,
0549,
3963,
8839,
3421,

2492,

2185,
5701,
1079,
1308,

3120,
2411,

.0000,

.16563, -
.3082,
.1893,
.1516,
.0043,

.1515,
.0587,
.1031,
.3262,
.4658,
L7768

1779,
.2238,
.1164,
.1317,
.0813,
.8060

.0008,
.0925,
.0563,
.0000,
.6537,
.1561,

.4572,
.1897,
.2051,
.6492,
.3884,
.0693,

.0948,
.3573,
.5134,

.0000,

.2149, -
.6937,
.1827,
1222,
.1842,

.1651,
.0551,
.1850,
.4091,
.1215,

.1619,
.2025,
.1178,
.1728,
.1348,

.1370,
.0552,
.0701,
.2932,
.2904,
.4818,

.1883,
.2095,
.1741,
.2728,
.3839,
.1526,

.3849,
.3690,
.2327,

+0.
+0.
+0.
+0.
+0.
+2.

.0000

.2149
.2099
.1651
.0176
.4683

.2415
.0616
.1512
.3092
.0807

.1259
+1.
+0.
+0.
.7316

8100
1797
1617

1452
0508
1033
5230
0804
1109

.1799
.2203
L1114
.2617
.5681
.5584

.1498
.0600
.2327



A BUrmHEG A RS (N =1.12)

+0.4694,
+0.2229,
+0.1178,
+0.1942,
a/r:
+0.0871,
+0.1933,
+0.6600,
+2.1149,
-0.4691,
-0.0286,
+0.2165,
N =11
0/m:
+0.1744,
+0.2262,
+0.2184,
+0.2184,
+0.2206,
+0.9348,
+0.2383,
+0.2460,
a/r:
+0.1846,
-0.0823,
+0.7686,
+0.1204,
-0.0038,
+1.1467,
+0.0102,
+0.1511,
N =12
0)m:
+0.8692,
+0.2549,
+0.0462,
+0.2664,
+0.5249,
+0.2155,
+0.0990,
+0.1320,
a/m:
+0.1806,
+0.0050,
+0.0863,
-1.6335,

+0.
+0.
.1513,
+0.

(L=75, T =

+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.

(L=18, T =

+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.

2657,
1944,

1804,

.3822,
.1485,
.0904,
.0001,
.1894,
.0540,
.0381,

1464,
2410,
2318,
3777,
2207,
2215,
2389,
4875,

.1104,
.0103,
.0193,
.2137,
.0284,
.0555,
.0128,
.0299,

2910,
2549,
1549,
4061,
2197,
4893,
1496,
3215,

.0057,
.0860,
.0074,
.2273,

+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.

2657,
1283,
2446,
1805,

.4261,
.1669,
. 0469,
.1278,
.1334,
.0136,
.5422,

66.9068, T/N =

1982,
2421,
2270,
4570,
4460,
2163,
1228,
4837,

.0754,
.2654,
.0729,
.1149,
.9608,
.0760,
.0192,
.0403,

67.6302, T/N =

2919,
1647,
1544,
3103,
2046,
2924,
3486,
1610,

.1432,
.0791,
.4093,
.3088,

+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.

4081,
2601,
2434,
6911,

.3905,
.1523,
.5504,
.7046,
.0299,
.0941,
.3238,

1755,
2421,
4585,
2788,
4643,
2229,
1217,
4448,

.5387,
.0055,
.1638,
.0129,
.0248,
.0225,
.0131,
.1559,

2039,
1523,
5043,
2207,
4522,
1527,
2109,
1679,

.0917,
.0835,
.0025,
.1371,

.1768,
+0.
+0.
+0.

1286,
2136,
5964,

.1951,
.0666,
.4001,
.2152,
.0379,
.5751,
.0341,

6.08):

+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.

2388,
2420,
2575,
2773,
4667,
2218,
2381,
4579

.0476,
.0104,
.0058,
.1086,
.3007,
.3595,
.8614,
. 7436

5.64):

+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.

3135,
3966,
2855,
2356,
4173,
1557,
2058,
3010,

.0607,
.2380,
.0688,
.0401,

+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.

1766,
1383,
1608,
5314,

.8188,
.1360,
.4494,
.0267,
.1087,
.1015,
.0731,

1286,
2412,
2577,
4713,
8783,
2419,
4525,

.0036,
.0229,
.0345,
.0071,
.5426,
.0086,
.0259,

4751,
2337,
2922,
2513,
6571,
4654,
4936,
3099,

.0193,
.0150,
.3214,
.0086,

+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.

1710,
3175,
1597,
2815,

.0455,
.8310,
.0304,
.0010,
.0394,
.0109,
.0314,

1291,
2393,
2522,
4719,
4734,
2423,
2243,

.0259,
.5519,
.0874,
.0195,
.0359,
.0027,
.0046,

4865,
2225,
2665,
2525,
1524,
1543,
1369,
1547,

.2837,
.0074,
.0540,
.2964,

+0.
+0.
+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.

.1710,
+0.
+0.
+0.

1546,
1411,
4047,

.0635,
.0122,
.8833,
L7323,
.0220,
.2153,
.0551,

2395,
2182,
1291,
2522,
2444,
1238,
2243,

.0745,
.0247,
.0274,
.0177,
.0104,
.0004,
.5237,

4039,
2026,
2581,
3407,
1317,
1210,
1370,
2076

.1281,
.1837,
.0273,
.0388,

+0.
+0.
+0.
+0.
+0.
+0.
+0.

+1.
+0.
.5983,
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.
+0.
+0.

.3540,
+0.
+0.
+0.

15563,
1369,
3070,

.1969,
.0998,
.0046,
.2973,
.0436,
.5154,
.0354,

2361,
2190,
1332,
2440,
1302,
1238,
4753,

3112,
0570,

0191,
0074,
0046,
0147,

3492,
1282,
1380,
3126,
1323,
3056,
6767,

.7897,
.2634,
.0087,
5772,

+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.
+0.
+0.

2229
5084
1890
2033

.2118
.1494
.0042
.0184
.0379
L2779
.9414

2304
2180
2143
4742
1299
2422
2465

.1231
.0096
.0494
L3737
.2106
.2144
.0016

4202
1061
1377
3543
4211
0843
1555

.0690
+0.
+0.
+0.

1764
0201
1500



A BUrmHEG A RS (N =1.12)

-1.7774, +0.2213, +0.1500, +0.0459, +0.0770, +0.1364, +0.2307, +0.3011, +0.1869, -0.3178
-0.3239, -0.1548, -0.3085, -0.1849, -0.2542, -0.2897, -0.3971, -0.3149, +0.2601, +0.3061
-1.6330, +0.2379, +0.2108, +0.2357, +0.1940, -0.0447, -0.0208, -0.1105, +4.3610, +0.2697
+0.2907, -0.0754, +1.7694, -0.1580, -0.0510, -0.2320, -0.3778, -2.3293
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