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1. RESULTS

Results from experiments according to [?] on the bench-
mark functions given in [?, ?] are presented in Figures 1, 2
and 3 and in Tables 1 and 2. The expected running time
(ERT), used in the figures and table, depends on a given
target function value, f; = fopt + Af, and is computed over
all relevant trials as the number of function evaluations exe-
cuted during each trial while the best function value did not
reach f;, summed over all trials and divided by the number
of trials that actually reached f; [?, ?]. Statistical signifi-
cance is tested with the rank-sum test for a given target A f;
(1078 as in Figure 1) using, for each trial, either the number
of needed function evaluations to reach Af; (inverted and
multiplied by —1), or, if the target was not reached, the best
A f-value achieved, measured only up to the smallest num-
ber of overall function evaluations for any unsuccessful trial
under consideration.
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Figure 1: Expected running time (ERT in number of f-evaluations) divided by dimension for target function

value 107% as log,, values versus dimension. Different symbols correspond to different algorithms given in

the legend of fi; and fs4. Light symbols give the maximum number of function evaluations from the longest

trial divided by dimension. Horizontal lines give linear scaling, slanted dotted lines give quadratic scaling.

Black stars indicate statistically better result compared to all other algorithms with p < 0.01 and Bonferroni

correction number of dimensions (six). Legend: o:Nelder-Mead, v:Powell, :BFGS, 0:L-BFGS-B, A:CG,
:SLSQP, 0:TNC, 0:CMA
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Figure 2: Bootstrapped empirical cumulative distribution of the number of objective function evaluations
divided by dimension (FEvals/D) for 50 targets in 10032 for all functions and subgroups in 5-D. The “best
2009” line corresponds to the best ERT observed during BBOB 2009 for each single target.
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Figure 3: Bootstrapped empirical cumulative distribution of the number of objective function evaluations
divided by dimension (FEvals/D) for 50 targets in 10032 for all functions and subgroups in 20-D. The “best
2009” line corresponds to the best ERT observed during BBOB 2009 for each single target.
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Nelder- [11(6) 60(81) 37(48) 27(35) 24(31) 22(28) 15/18elder- [693(1002) 469(365) 593(652) 582(643) 575(596)  565(586) 6/15
Powell | 6.9(5) 30(15) 20(9) 38(61) 360(314) oo 5e5 0/1Bowell | 50(2) 130(162) 170(189) 167(167) 165(184) 292(301) 7/15
BFGS | 4.5(2) 3.2(1) 2.2(0.8)  1.8(0.6) 1.7(0.5) 1.5(0.5) |15/1BFGS 52(104)  59(44) 132(121)  130(119) 128(117) 126(115) [14/15
L-BFGS-| 2.5(2) 5.9(16) 3.9(9) 3.0(7) 2.7(6) 2.5(5) 15/15-BFGS-| 51(69) 52(53) 86(60) 84(59) 83(58) 82(57) 14/15
cG 4.2(2) 6.9(1) 5.2(1) 4.7(1) 4.7(1) 4.7(1) 15/16G 144(173)  204(220)  304(387)  298(380)  294(375)  292(321) 0/15
SLSQP | 2.8(1) 1.5(1.0) 1.2(0.7) 1.0(0.4) 0.99(0.4)  1.4(1.0) [15/1SLSQP | 14(24) 44(61) 62(55) 61(54) 60(54) 145(153) 4/15
TNC 8.2(4) 87(254) 57(154) 45(114) 48(102) 104(110) 15/1PNC 122(71) 351(397) 490(544)  481(552)  475(527)  469(549) 7/15
CMA 8.7(4) 16(15) 12(9) 10(7) 10(6) 9.4(5) 15/160A 5.7(1) a.7(a)* 8.1(7)* 8.0(7)* 7.9(7)* 7.9(6)*2 [15/15
Afopt |lel 1e0 le-1 le-3 le-5 le-7 poucon £ [1el 160 Te-1 le-3 le-5 Tor suce
f10 1349 500 574 626 829 880 15/15 f22 71 386 038 1008 1040 1068 14/15
Nelder- | 5.6(3) 6.6(4) 6.4(6) 8.5(7) 7.6(8) 7.4(7) 15/1Ncldcr— 232(315) 522(706) 582(626) 541(598) 525(564) 511(549) 9/15
Powell  |46(69) 53(61) 55(52) 381(387)  2593(3016) oo 5e5 0/1Bowell [177(324)  175(325) 143(265) 156(249)  323(478)  459(564) 7/15
BFGS ] 0.62(0.3); 0.49(0.2),30.47(0.3);3 0.50(0.3);3 0.51(0.3) 14(12) 15/18pGas | 71(117)  99(146) 188(258) 175(240) 170(232) 165(226) [13/15
L-BFGS- 1.3(0.4) 1.1(0.3) = 1.0(0.3) 1.0(0.3) 1.2(0.6) 95(174) 6/15.BFGS-| 65(141) 111(111) 84(85) 78(79) 76(77) 76(73) 15/15
cG 21(18) 40(34) 67(65) 335(400)  8643(8745) oo Seb 0/18G 312(473) 219(282) 247(249) 230(232) 224(225) 281(289) 1/15
SLSQP | 0.40(0.2),30.82(0.1)40.30(0.1) 4 0.34(0. 1)¢4 0.44(0. 5)&3(14) 7/18LSQP | 24(52) 63(92) 59(73) 55(68) 54(66) 160(192) 8/15
TNC 26(20) 48(42) 90(64) o0 oo Seb 0/1PNC 449(648)  758(933) 777(985) 725(917) 707(895) 928(1028) | 2/15
CMA 3.8(2) 3.2(1) 3.2(0.7) 3.4(0.5) 2.8(0.4) 2.8(0.3) [15/1&MA 8.4(15) 11(9) 40(61) 38(56) 37(55) 36(53) 15/15
Afopt |lel 1e0 le-1 le-3 le-5 le-7 HSUCA fohg |lel 1e0 le-1 le-3 le-5 le-7 #succ
f11 (143 202 763 1177 1467 1673 15/157§23  [3.0 518 14249 31654 33030 34256 15/15
Nelder- [10(8) 13(8) 5.7(3) 7.2(6) 12(8) 15(10) 15/1%elder- 4.3(5) 2.6(4) 4.6(5) 236(253) oo oo 5e5 0/15
Powell [45(49)  107(143) 223(168) 6337(5949) oo o0 5e5 0/ Bowell 3.1(3) 7.5(7)  111(123) e oo oo 5eb 0/15
BFGS | 0.59(0.2) 0.51(0.3);50.17(0.1);4 0.14(0.1);40.43(0.5) 26(41) 12/18FGS 63(116) 60(81) oo oo oo oo 5eb 0/15
L-BFGS- 1.2(0.3)  1.3(0.4)  0.51(0.2);3 0.71(0.3) 16(18) o0 55 0/16-BFGS-| 32(76) 32(29) 105(122) oo oo 00 5eb 0/15
cG 3.6(3) 3.3(2) 1.6(1) 2.2(2) 29(33)  4191(4858) | 0/16G 108(191)  139(201) oo oo oo 00 5eb 0/15
SLSQP | 0.44(0.3);30.39(0.3);30.12(0.1);4 0.11(0.0),40.30(0.4),3 28(20) 1/13LSQP 4.2(4) 2.2(2) 7.7(7)  229(245) oo 00 5eb 0/15
TNC 2.8(2) 3.1(2) 1.5(0.9) 4.4(3)  128(158) 4366(4559) | 0/1ENC 90(91) 202(190) oo o0 ot o0 5e5 0/15
CMA 7.9(5) 7.7(2) 2.4(0.5) 1.7(0.3)  1.5(0.2) 1.5(0.2)*[15/16MA 2.9(3) 8.5(10) 7.9(11) 11(12) 13(15) 13(14) 10/15
Afopt |1lel 1e0 le-1 le-3 le-5 le-7 #sucd fopt |lel 1e0 le-1 le-3 le-5 le-7 [#succ
iz 108 368 371 161 1303 T194 15715 f24 |[1622 2.2¢5 6.4¢6 9.666 T.3e7 T.3e7 3/15
Nelder- 15(13) 11(9) 13(13) 39(55)  295(387)  522(681) | 2/1Nelder- [14(6) 1.5(2) oo oo o o0 5e5 0/15
Powell 40(37) 22(22) 21(24) 38(40) 132(106) 4812(5355) | 0/1Bowell [10(9) 1.4(2) oo oo oo oo 5eb 0/15
BFGS [1600(2320) 648(955) 469(690) 377(555) 141(199) 422(479) 4/1BFGS  [13(5) 0.54(0.5) oo o0 o0 oo Seb 0/15
1-BFCadl 1161 1.1(09) 1.2(09) 1.4(09) 2.0(2) 14R(193) 9/1-BFGS- 2.5(2) 0.18(0.2) 0.55(0.6) 0.75(0.8) 0.57(0.6) 0.57(0.6) |[1/15



Afopt |Lel 1e0 le-1 le-3 le-5 le-7 #suc® fopt |1el 1e0 le-1 le-3 le-5 le-7 #succ
R P e e e e e 15/15 f18 652 2021 2751 18749 24455 30201 15/15
Nelder- [178(50)  288(90)  393(84)  1383(1512) 3.8c4(5e4) 8.5e4(le5) | o/m¥elder- [137(124)  240(495)  807(916) oo it oo 2e6 0/15
Powell | 4.2(0.2)  4.3(0.1)  4.3(0.0) 4.3(0.0)  5.2(0.0)  6.0(6) [15/1Bowell | 24(27) 23(20) 24(16)  706(846) oo oo 2¢6 0/15
BFGS 1.0(0) 1.0(0) 1.0(0) 1.0(0) 1.0(0) 1.4(0.3) |15/13FGS 1.5(0.1)  0.67(0.0),40.62(0.0) 1p3(144)  1145(1329) oo 26 0/15
L-BFGS-| 1.1(0) 1.1(0) 1.1(0) 1.1(0) 1.1(0) 1.1(0) |15/ BFGS-| 6.9(10) 7.7(8) 13(15) 6.9(5) 122(141) oo 2¢6 0/15
cG 1.0(0) 1.0(0) 1.0(0) 1.0(0) 1.0(0) 1.7(0.5) |15/18G 5.5(7) 6.5(8) 6.8(8) . 3.2(3) 46(42) oo 2e6 0/15
SLSQP 1.3(0.8) 3.4(3) 4.1(4) 5.3(5) 5.8(5) 6.2(5) 15/13LSQP 1.2(0.1) 0.56(0.0) 14 0'55(0'0)L434(54) oo oo 2e6 0/15
TNC 23(25) 48(51) 58(57) 169(207)  255(330) 679(1555) [15/IPNC 18(26) 15(19) 14(14) 8.3(6) 119(143) oo 2¢6 0/15
CMA 10(1) 18(3) 25(2) 40(4) 55(4) 70(5) 15/1EMmA 6.2(6) 5.2(4) 7.5(11) 2.0(2) 4.8(4)*2 11(10)** |14/15
Afopt [Lel 1e0 le-1 le-3 le-5 le-7 #SUCH £ b |Lel 1e0 le-1 1e-3 le-5 le-7 #suce
f2 385 386 387 390 391 393 15/ 14 |75 239 304 932 1648 15661 15/15
Nelder- 7_5e4(8e4)*4:>o e e e L po e | O/ Melder- [64(40) 62(28) 78(29) 1067(1200) oo 00 2e6 0/15
Powell 1.2(0.0)*% 1.2(0.0)** 1.2(0.0) 1.4(0.4)*%1.9(0.1) 1.9(0.0)*{5/Wowell | 4.9(1) 2.7(0.5) 2.9(0.5) oo oo 00 2¢6 0/15
BFGS 4.5(1) 4.9(2) 5.2(1) 5.8(1) 6.3(1) 6.8(1) [15/1BFGS 1.6(0.3) 0.91(0.2) 1.1(0.3) 0.79(0.1);5 0.73(0.1) g0 2¢6 0/15
L-BFGS-| 26(10) 70(45) 159(137) oo oo oo 2e6 0/13.BFGS-| 1.8(0.3) 0.96(0.2) 1.1(0.2) 0.97(0.1) 1463(1471) oo 2e6 0/15
SGSQ 206(6?) ) 416(2?8)) 864(4(74)) 3688(3?48)) oo (0.8 m—%(ﬁ ) 0;@::; 1.7(0.4) 0.99(0.2) 1.2(0.3) 2.3(0.6) 20(13) oo 2¢6 0/15
LSQP | 3.2(0.8 3.8(0.7 4.1(0.7 4.4(0.9) 4.8(0.8) 1136(797 0 * * *3
P | 1.100.2 . .1)* 0. 1 .61(0.1 . . 2 1
TNC 47(29) 82(46)  201(160) 6459(7360) 7.3e4(8ed)eo 2¢6 o/gLSQ (0.2)  0.68(0.1)7 0.85(0.1)"  0.61(0.1)y7 0.70(0.3) eo 2c6 0/15
CMA 38(5) 14(3) 19(3) 52(2) 54(2) 55(2) 15/7ENC 18(12) 14(9) 21(10) 3.2e4(3ed) oo so2c0 | 0/15
*
N 100 le1 o3 L5 Loor Pe) 5.0(1) 3.3(0.6)  4.2(0.4) 4.6(0.6) 7.0(0.7) 1.3(0.1)*415/15

3 |5066 7626 7635 7643 7646 7651 15/ fopt |lel 1e0 le-1 le-3 le-5 le-7 #succ
Nelder- |eo oo oo oo 0o 2e6 0/15 f15 |30378 1.5¢5 3.1e5 3.2¢5 4.5¢5 1.665 15/15
Powell 11(9)%4 266 0/ Melder- |eo oo oo oo oo 00 2e6 0/15
A I = = = = Toe | o)Bowen s - - - - o 206 o715
L-BFGS] o - - - - o 206 J18FGS  [206(230) oo oo oo oo 00 2¢6 0/15
oG - - - - - o 206 015 BFGS-928(988) oo o0 oo oo 00 2¢6 0/15
SLSQP |eo oo oo - oo oo 2¢6 0/1 ot ot bt ot ot oo 2¢6 0/15
TN§ - - - - - 0o 266 Ofl%LSQP 218(249) oo oo oo oo 0o 2e6 0/15
CMA  [1821(2031) oo oo oo oo oo 2¢6 0/15NC e ot ol ol ot oo 2¢6 0/15

CMA  [108(113) oo oo oo oo oo 2e6 0/15
Afopt |lel 1e0 le-1 le-3 le-5 le-7 psuce, Lot 1e0 et o3 o5 Lo

4 |4722 7628 7666 7700 7758 T.4eb o/15=fopt_|1c h & © ki e #suce

Nelder- | oo . - - - oo 226 o/15_ fl6 |1384 27265 77015 T.9¢5 2.0e5 2.2¢5 15/15
“d - elder- | 170(184) oo oo oo oo 00 2¢6 0/15
g;"g’s“ 1:(18) o = > o o ;jg gﬁsl_;owcn 40(49) oo oo oo o oo 26 0/15
L-BFGS-{ee - - - - w26 o /1§_FBGFSGS, = = = = = b s
SLGSQP o o e o ot ot g“g g/} ele] oo oo oo oo oo oo 2e6 0/15
el ol el el ol oo e /M51sqp |aooo(s327) o oo oo oo oo 2¢6 0/15

TNC oo oo oo oo oo 00 2¢6 0/1 P
CMA  |oo oo oo oo oo oo 26 07157 NC e b o e e o0 2e6 0/15
CcMA 1.7(0.9)** 1.1(1)**  48(55)*% oo o0 2¢6 0/15

Afopt |Lel 1e0 le-1 le-3 le-5 le-7 ouce, .

s I i1 i1 I I 1 15/15 fopt |lel 1le0 le-1 le-3 le-5 le- #succ
Nelder- [260(217) 359(390) 362(393) 363(394) 363(394) 363(394) [15/15 f17 |63 1030 4005 30677 56288 80472 15/15
Powell 6.9(0.2)  7.0(0.1)  7.0(0.1)  7.0(0.1)  7.0(0.1)  7.0(0.1) [15/1§elder- |5741(4836)  eo oo oo oo oo 2¢6 0/15
BFGS 1.5(0.3) 2.4(0.6) 2.5(0.3) 2.5(0.3) 2.5(0.3) 2.5(0.3) [15/180well | 821(1244) oo oo oo oo oo 2e6 0/15
L-BFGS- 2.2(0) 3.1(0.6)  3.2(0.3)  3.2(0.3)  3.2(0.3)  3.2(0.3) |15/18FGS | 184(195) oo oo oo oo o0 2¢6 0/15
ca 2.2(0.6) 2.9(0.6) 3.1(0.8) 3.1(0.8) 3.1(0.8) 3.1(0.8) [15/155"BFGS-| 301(385) 1.4e4(2e4) o0 oo oo oo 2e6 0/15
SLSQP | 2.2(0.3)  4.1(3) 14(31) 19(31) 19(31) 19(31) 15/15C 4150(7383) oo oo oo oo o0 2¢6 0/15
TNC 28(11) 32(12) 32(12) 32(12) 32(12) 32(12) 15/13LSQP [ 111(208) 2.804(3ed) oo oo oo oo 2e6 0/15
CMA 22(7) 37(10) 42(10) 43(10) 43(10) 43(10) 15/18NC  ]1049(665) e w2 oo 2e6 0/15

Afope [Lel 160 Teo1 Teo3 1eos Tour penGMA 2.9(2) 1.3(0.6)** 1.6(2) 26(27) oo oo 2¢6 0/15

6 1296 2343 3413 5220 6728 8409 15/152 fopt |1el 1e0 le-1 le-3 le-5 le-7 #succ
Nelder- [109(64) 560(436) oo oo oo oo 2¢6 0/15 f18 621 3972 19561 67569 1.3e5 1.5e5 15/15
Powell 25(19) 23(15) 604(704) oo oo oo 2¢6 0/1§elder- |4.6ed(5e4) o0 oo oo o0 o0 2e6 0/15
BFGS 6.3(2) 5.0(2) 5.2(1) 5.9(3) 11(7) 22(19) 4/1Bowell  8402(8713) oo oo oo =3 o0 2e6 0/15
L-BFGS- 3.1(1) 3.1(0.6) 3.0(0.4) 4.7(2)  840(1046) oo 2¢6 0/MBFGS  |1314(1807) e oo oo oo oo 2¢6 0/15
cG 4.3(1) 4.2(1) 4.5(1) 4.8(2) 5.7(2) 7.1(6) [13/15-BFGS- 760(832) oo oo oo oo oo 2¢6 0/15
SLSQP 1.7(0.7) 2.1(2) 4.9(4) 120(112) oo o0 2¢6 0/16G oo oo oo oo oo oo 2¢6 0/15
TNC 24(11) 37(33) 4019(4689) oo oo o0 2¢6 0/13LSQP | 336(225) oo oo oo oo oo 2e¢6 0/15
CMA 1.8(0.3)  1.5(0.2) 1.4(0.2)* 1.4(0.2)*2 1.4(0.1)*%1.4(0.1)*h5/1ENC  [4220(4529) > = a = oo oo 2e6 0/15

N 160 o1 o3 loos oot D) 1.3(0.4)** 1.0(0.2)** 7.8(10) oo oo o0 2¢6 0/15

7 |1351 1274 9503 16524 16524 16969 15,152 fopt_|1el 1e0 le-1 le-3 le-5 le-7 #suce
Nelder- |oo o oo oo oo 00 266 0/15 f19 [T T 3.4eb 6.2¢6 6.7¢6 6.7¢6 15/15
Powell [62(26) oo oo oo oo oo 2e6 0/1§elder- [4.3e5(3e5) oo oo oo oo oo 2¢6 0/15
BFGS oo oo oo oo oo oo 2e6 0/1Bowell |1.1e5(8e4) oo oo oo oo oo 2e6 0/15
L-BFGS-| o0 oo oo oo oo o0 2¢6 0/1BFGS  [7.1e4(3e4)  2.8e7(3e7) oo oo oo oo 2e6 0/15
cG oo oo oo oo oo oo 2e6 0/105-BFGS-[4.5e5(5e5) oo oo oo oo oo 2e6 0/15
SLSQP |oeo oo oo oo oo oo 2e6 0/16G 1.1e5(1eb oo oo =3 oo oo 2e6 0/15

Q /

TNC oo oo oo oo oo oo 2¢6 0/13LSQP [3.5e4(3e4)  7.6e5(6e5) oo oo oo 0o 2¢6 0/15
CcMA 1.4(1)** 117(128)** 978(1052)** o o oo 2¢6 0/1BNC3.6e5(de) = oo et il oo o0 2¢6 0/15
Afops [Lel 160 Tl T3 leos Leor senGMA  [294(116) 7.7e4(8e4) oo oo 0o 2e6 0/15
A lel 1e0 le-1 le-3 le-5 le-7 #succ

8  |2039 3871 1040 1219 1371 1481 15/152 fopt
Nelder- |42(41)  172(214) 447(530) 6842(7110) oo 0o 2¢6 0/15 £20 [82 46150 3.1e6 5.5¢6 5.666 5.6¢6 14/15
Powell | 1.8(1) 4.1(5) 6.9(6) 1058(1195) oo oo 2¢6 0/1M§elder- [103(28) 196(205) o0 ) oo oo 2e6 0/15
BFGS | 1.2(0.2) 1.8(1) 1.8(1) 1.7(1) 1.7(1) 1.6(1) [15/1Bowell | 10(2) 0.27(0.4)Ifw oo oo 00 2¢6 0/15
L-BFGS-| 0.58(0.2),34.9(11)  4.8(11) 4.6(10) 4.5(10) 5.6(9) [13/15pgg 13(4) 14(12) oo oo oo 0o 266 0/15
cG 1.6(0.5) 27(91) 26(88) 26(84) 25(81) 25(79)  |15/15.BFGS-| 1.6(0.4) 30(34) o0 oo oo 00 2¢6 0/15
SLSQP | 0.68(0.3) 22(32) 21(30) 20(29) 19(28) 19(27)  [15/18G 1.9(0.3) oo oo oo oo 0o 2¢6 0/15
TNC 20(12) 84(119)  86(114)  206(244) 1094(1288) 6268(6915) | 0/1SLSQP | 2.1(0.9) 308(344) oo oo oo oo 2¢6 0/15
CMA 4.1(0.7)  4.5(0.4)  4.9(0.5) 5.1(0.4) 5.1(0.4) 5.2(0.4) [15/1pNC 19(23) 139(170) oo oo oo oo 2¢6 0/15

Afopt |lel 1e0 le-1 le-3 le-5 le-7 #su&MA 6.3(1) 198(202) oo oo oo oo 2e6 0/15

o |1716 3102 3277 3455 3594 3727 T5/16A fopy |1el 1e0 le-1 le-3 le-5 le-7 #suce
Nelder- [|245(231)  4478(5159) oo i oo oo 2e6 0/T5F21 [561 6541 14103 14643 15567 17589 15/15
Powell 5.8(2) 12(3) 14(4) 52(53) oo oo 2e6 0/1Relder- [1004(1301) 1264(1528) 2037(2198) 1963(2185) 1848(1895) 1637(1876) | 1/15
BFGS 1.6(0.6) 2.0(2) 1.9(2) 1.9(2) 1.8(2) 1.8(2) [15/IBowell | 168(167) 232(251) 187(199) 180(205) 583(656) oo 26 0/15
L-BFGS- 0.85(0.2) 4.7(14)  4.5(13) 4.3(13) 4.2(12)  4.1(12) [15/18FGS 120(158) 116(111) 113(123) 109(118) 102(111) 157(175) | 0/15
cG 2.0(0.6)  20(56) 20(53) 19(50) 19(48) 19(46) 15/15-BFGS-| 43(76) 129(117) 91(96) 87(84) 82(79) 78(79) 2/15
SLSQP 1.0(0.2) 3.3(2) 3.2(1) 3.1(1) 3.0(1) 3.2(1) [15/18G 100(115)  244(306) 227(268) 218(248) 206(242) 1694(1762) | 0/15
TNC 45(28) 68(31) 73(32) 151(214)  1807(1948) oo 2¢6 0/151,5QP 65(103) 73(90) 74(72) 72(69) 67(69) oo 2¢6 0/15
CMA 5.3(2) 6.4(1) 6.8(1) 6.9(1) 6.9(1) 6.9(0.9) [15/1pNC 407(398)  390(411) 436(496) 421(479) 397(450) 1672(1763)| 1/15

Afops |lel 1e0 le-1 1e-3 le-5 le-7 #su@MA 10(14) 7.6(9) 6.9(6)*2  6.6(6)*2 6.3(5)*2 5.6(5)*q15/15
F10 |7413 8661 10735 14920 17073 17476 T5/T5A fop |lel 160 leo1 1e-3 leos leoT suce
ge“eﬁ' 3?3;532;‘7) 1"280(1713) oo oo o oo ieg 8/11% 22 [467 5580 23401 54948 26847 T.3¢5 12/15
owe oo oo oo oo 2e
elder- [1543(1557) 1149(1189) oo oo oo oo 2e6 0/15
BFGS 0.21(0.0)14 0.19(0.0),40.17(0.0) 4 0.13(0.0),9.18(0.1),35(21) 0/Towell | 138(125)  121(182) 152(177) 538(601) oo oo 26 0/15
L-BFGS-|  2.7(0.7) 4.9(2) 9.1(4) oo oo oo 2e6 0/18pGs 34(72) 109(179) 1261(1362) 1188(1283) 1104(1211) oo 2e6 0/15
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