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WA R FTRE 22 BA% % & 1o e TR R ORMAIRIL, EEDITBWTAE L ER
H7eMBED—oTH D, DX 5 IR L TEBb=2— MR RM 2 KE
EELTESHOLNTWVED, THIZRETILENRD DO KR 2EBEEHR Z
EIZELTWRWEWI RERDDH. R TI, MORrREZ2E#RE &L HRAR
(R U CERIEFE E R r— 1) VI RRARER AT, BT 2FER Lk
WX RTATY RAERETDH. FLT BELETATY X LOKBPINRMESL
AR L, B ICEEE RS R 2 HE T 5.

1 (FLE®HIC

BB F:R'— R %2467 LSO R L IR O V@RS L 5. KRIXTIE, K

DR TR

F(z)=0 (1)

R AEMEMREEEZD. 7270, (V)13 b 120 aFob0Ld5. 20X
5 e FRXRORMEBEIIELSITBWTA U ERNLRBEDO—2 T, Fl 2 IXtE R
BEOESAERMELZBERME LEZBRIcEN D [3,12-14). B 5 FRERNICHES T FHE
RBEEPEINAGE, L FELNTWAAEEZAVWEZFERERTE RS, 20k

D, W ODPDFEPRBEINTVWDD, ZO— DI HRILFELET OND.

TE 1.1. B F:  Rx R > R" 2 Ry, x R" 2B\ CEBGHIMA FIEET, 7o T T

Dz e RIIHLT
Jlim F(t,z) = F(z)
Wil L&, F & FOBRBEEKLIES. 221, Ry ={t € R|t >0} ThH 2.
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T, L TEHE L PREEEAVCCEKH: Rx R* > R %

H(t,z) = ( F(: ) )

Y¥BE, H(tz) = 0 b F(z) = 0BT 5. LERoT, B —REOEZICE
S A Y v MK

U(t,2) = L) = {8+ I1F ()% )

ZESE LT, ROERKR/IMLRE
min U (¢, ) (3)

ERE 2L, ) OERDD L EEMEL 2D, T2EL, NI MDA ||| 1X2
WNLATHD.

IZTHEELTEMRTERLRWZ &1, U(t,z) X R, x R™ ECITEsaM s vT
BE7EDS, ZTNLIAOFEIK (t <0 L 2 2HBE) TIHEGIMOFTREL IR L 2N L TH .
FIRE (3) & = = — b U EERE AT 2 RIEHE T HHEIFBEICE K OFFREICE - T
HRINTBY, ThbiRX 13 IcEEH bR TVS. LiL, =a— F U kidfTHlE
FELRTNEZL 2V D, KBEBEICEL TWARNWEWIHFRIBEH D, Lo THRR
T, TR EBBICER L & 5 2BERE Ch 2 & ARIEICER T 5.

|HAOBE LRI T 5 HEAEEIITH 2 EET 2 LER RV, KFEHMEIC
X HEEMRE L UGHEEBR STV S, — &0 (o TR BRI R LRI

min f(z), (7zZL,2€R L f:R - RIIMHTTRELTB)
B 2O DB AEIEIL, VIR 0 € R BEx bR L &,

Zk+1 = 2k + Olkdk,

de = “Vf(Zk) k = O’
g —Vf(zk) + Brdi—1 k>1,
WE-THEI {2} 2ERTDBETHD. 72720, o > 01XRT v 7R, di IZEFE SR &
L, By TR AEEEFETIT BT A—FThH D, HBZAEBIEIL B D& VT
Lo THEDRNREDL D20, < OWRE [2,4-7,11] BRI /T A—F G OBV
FIZOWTHEL TS, —F T, £EAEEICIEILT L L o2 T FMEsERT 5 L
ROV EWNWIRENRHD. 22T, BEHFMA 4, B+ BETEREEZFERZTLIX 5
EOEBENFEL, £TDE>0IZxL,
V(2k) di < =€V f (i) |I?
BRI RN, COREERETAED, BEREROFTECL OIS 2ETH
MEZAERT 5 ZEERARERR Yy — U U FIEARENIEBRAICHEEN TV S (H
zi¥, [1,8,10,15-17] B2RR). £ 5 L7=HF#%E D —> & LT, Narushima, Yabe and Ford [10]
TV OO ZBEILFAEESCR Ty — I VSRR AREZS X O RKEAREBLTRY,



Z DOBRBEFH AL
dy = =V f(z) k=0, (4)
=V f(z) + Be(V f(2e) ") H{(V f (26) 0k )di—1 — (Vi (2) dp—1)pr} k> 1,

THEZLND. I21EL, pp € RIIEBDORY FLT, B8 1iX

1
(J,Jr _ E a 7£ 0,
0 a=0,
TEHRIND. Z0LE, (4) OBREFA d 1KENS V(o) #0175 & V(o) Tdy =
—|Vf(z)|? BBoND. BRI+ 2E TREEEET L 2EKR LTV,
BE, NTA=E XY Mupe & LT, o = Vi(z), 120, pr = Ge1 = Vi (2k) —~ Vf(26-1)
MBITh B = L 3Z. BIZIE, B & LT, Polak-Ribitre DB [11] (5{R - %%)
EBEAL, pr=Gk1 £T2,, R@A) X VF(2e) Pp1 ZODE X,
{ _vf(zk) k = 07
dip = Vf(zk)Tdg-1 (5)
—V§(z) + BPRAyy — 2k Tkl
P+ 0 s = g

k>1,
Y725, ZIL, Zhang b [16] It Lo TRR SN ZHABARE L —KT 5. —F,
pe = Vi(z) & LERAITIE, (4) OBRKHM dy 13

{ —Vf(zk) k = O,
dy, =

Vf(ze) k-1
_ (1 + ﬂkW) Vf(zk) + Brde—1 k> 1,

ERTIENTED. BRI, B = BPR L35 L, Cheng [1]| DRF— Y v 7% RE2E
=T %.

—77, X (1) 2 < 72012, g btk s & A 72 BRI BELRIRE (3) \oxt¥ 5 3uk
AEE B SN TR Y, Narushima [9] 13 Zhang 5 O ZIEIES AR (5) IV FEE(L
SHEHEAREERRE L. COFETEREFEIIA Y v VEK Y OB T REZEICE
L TW5. & 5IZ Narushima IXERIERIZE VT, Armijo 0 EREZ AW =7 1=
UXLEREEL, TORKBHOPREZFTEAL TV S,

BREFA (4) IZB8WT, pp = i1 & LTEBAIC, ZHEIEBRAELE (5) L —BT 5101
1, Vi (2k) k-1 # 0 E VO REBMERE 72Dzt U, pe = Vf(z) & LTZBAITIE, &
) LIk ZBRT LR AT — I v I HBAEE (6) & —BT D, Lzd>T,pp & L
TVf(a) ZERTLFBERTHLLOICEbIS. 22T, 50, BRxigAsr—y 7
HBZAEIE (6) ICES X, BAEWRBELME 3) 2M@< L O RV Rr—U v 7 #% 45
REEZRETS.

AT TOL S ITHERINS. F28 T, 27—V v /& HEHk (6) It KOS %,
AUy MR OBRTHR L 2D X5 RBRBEFMERETD. S5, BRERICEBNT
Armijo RFEOEREEZ AW T LAY A a5 2, FORBHIGEELZRT. 38Ttk
EEROERZBETS.

(6)
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2 FRIERT—) VTHEDEEEFORBHIURYE

PR CLELRIEEPEA L THEL . ERLER FIX R, x R* L TEGEHHK
SRR DT, VF BFEL,

vr = (Ve )

E720,(2) b VU I

V:¥(t,x) t+ V. F(t,z)F(t,x)
Vet z) = ( v, U(t, z) ) - ( V. E(t,2)F(t,z) )

Yid. TIT, ViF(tz) X n RIEATFY bV, Vo E(t o) iEn WEFTHI & 2510,
Vi E(t,z)F(t,z) XA BT —L 220, V F(t,2)F(t,z) iZn RTFINZ bLERDB. LTz
MRoT, VU(tz) T 1+nRTFINY b ieh, E7z, (t,2) € Rx R % (t,27)T Oftb
DIZREL, v=(t,z) € R*™ LFT.

LUF T, FERE AR (1) o3t 2 BBEA 7 — Y U VB QEIEOT LT Y X b % #
B2, FBLR 7 — 1 v FHEBAEEDT LT Y AT, kB HOREREE v, = (t, Tx),
BRFM% d, € R, AT v 7% ap € (0,1] &£ LIz %, k+ 1 BB OREEIT

Vk+1 = Vk + adg 9)
EREND. T, BEOEDIZ Fuy) %
Fy = F(w)
CEBEL, OB OWTHEKROEBIESZAVS. B1H TN L I T

R, x R" SO CrlEGAIM O RS RIES N TV RWVWO T, £2TO kT LT
L >0ERBXITTNANIAY XL EBETIVNERDD. TOTDITROEEEXERTD.

T 2.1. 7€ (0,1),T€ (0,1] L RDPEDERKE 7L T, B¥ky: R > R, £
A%
v(v) = ymin{1,¥(v)}, Q= {vft >1y(v)} (10)
LERTD. L, R, ={teR[t>0} TH 5.
H L {u} CADP DT > 0B ILOROIE, &TDE > 01K Lt > 0255 Y 3L,

F72, {uk} COUDBRRDLH, I BTt B 0ITE DS FEITIE, U b 0ITES T NN Z
5. LEdoT UBRTIE {n) CQERDIIICEINEERTHL > RTLIT) X b %

BRI 5.
o =t
dk_( f ) (11)

RIZ, BEFM dy %
EEDD. TIT, by —tr € RIZEEL G:B@ﬂ‘é%?—é’jﬂfﬂ, di € R® 3% o B+ 515
REMTHD. £, B ne (0,1) LT, dp IR —V 7 & HEABE (6) (25
W, UTOXEIIZEDS.



Case 1. VI\I’k =0 0)%6\
di, = 0.

Case 2. V;C\I/k 7é 0 2> ’r]”vqukllz > (E’Yk — tk)VtkaWk @%é

_vz‘\ljk) k =0.
di =

i = V. U7 dj_ :
— —_— > 1.

Case 3. VU, # 0 50 || Vo Uil < (Fye — th) Ve Fr Fy, DHBAE:

do= V.97 i
— = |V, U dip_1, k> 1.
( k + Bk NANE ViU + Brdi—1
f:fib, Ve = 7(vk) Tdh D, 0 € R, O € R, yx-1 € R iIFhEh
(tyk — tk)VtFka
IV Okl? 7
By = Vx‘I’fyk—l
KA1
U-1 = VoW — V¥

9k=1+

(12)

(13)

(14)

(15)

L+%. = 2T, Polak-Ribitre DIEREE [11] 15T 5 B DAEN ||V, Uey |2 THEAS

T ”V\I’k_1”2 ThHHrZ LIZTEEINV.

{Uk} C Q Z{RIET S 7‘:&)@:, EEDE >0 LTO< trt1 < Tk & Uppr < 3 MY

MO EBRLETHD.

fifE 2.1. ( [9, Proposition 2.1])) v, € Q, 12t >0 THD L X, {EED a € (0,1] ITxF L

T, 0 <ty + oty —ty) < tp BERILTD.

ME21D a2 AT v 7 Bar € (0,1] &ETIUE, 0 <ty <G BROIDT LEEKRL

T3, yj(&\: \I/]C+1 < Wy ﬂ)ﬁin MNDOTZE %%chy)bl, Yk@*ﬁ%é”é—ié
W22 VU, 40435, Z0Lx AEDERAER, e RIZHLTdp &

. V. Td) 4 .
dk = — ()\ + ﬁm Vz\I'k + ,Bdk_l

LEDD L, BB
Vﬂ@ﬂ=—WVﬂm2
DY SED.

ROMBNL, WRFM dp A Y v MY OBETHENCRDZ EEZTRLTND.
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W 2.3. V,E BAERIOL &, v, € QL 0<tp S LITHLT,
VI d < —(1 = )lIVoUh|® + t(Fe — ti) < 0.
A/ ASH
TIT0<tpyr S<tp & Uiy < Uy 2 THRIER 7 — Y 7 & AELEE (smooth-
ing scaled conjugate gradient method: SSCG) D7 /NI Y Xh%xB5 2 5.

7L 3 XL SSCG.

Step 0. £ € (0,1}, ¥ € (0,1), n € (0,1), 0 € (0,1), 6 € (0,1) 5% 5. to =t & L, FIH
Ry = (to,20) ENZEEHEZX, k=0&F5.

Step 1. ||[F(zp)|| =0 2O IEREMET. o B ETS.
Step 2. /X7 A —% O, B % (15) THEL, BEFM di & (11)-(14) I K VKD 5.
Step 3. ROXEHZ TR /NI RFRADERI 2R 5:
U(vg + o'di) < U(wy) — 8|otdi)%.
ZLC, ATy 7@k oy =0 & T3,
Step 4. ve1 & (9) I L W EHT 5.
Step 5. k=k+1&L,Stepl ~KED

Step 0 TIXFIHIRZ vp € Q LD X SIBEIRTNITRG22W. 22T, (10) Dy D
EHZELY, EEOEEKL € (0,1) TR LT iy(v) = Hymin{l, ¥(ve)} TRV ILD. &H
W2, to =1 ETHIE, tg >ty BRRILTD. LB o T to=1 &BiFIEv € QBKILTS.

TFY XL SSCC D Step 3IZBWNT ARy 7 T v 7EEZRANVTWAR, 001
QRMEERANDZ L LARETH D, S, HFxINNv I v Iy sEEAVWETAIY X
A SSCG DFKIFHUN M D 2 2w 583, 2@ E AW =713 Y XA SSCG DXk
BN D RFOFETIEATE S Z L2 ERE L TEL.

WIZT A=Y X5 SSCC DRIFHINRMEZFERT 5. 20D, FIZELTUTOE
HEBTILLETS.

RE 2.1.

Al FBOEDOEK t1Zx LT, kDK Y 3SLo:
lim ||F(t,z)|| = co.

| —o0

A2 fEED v € (Ryy x RY)NQIZHK LT, V. F(v) IZERITH 5.

RE 2.1 B3E Y SLOFHE, IROMBEDLY L.
A 2.4. (E 2.1 BV MO LI, EBOE>0ICH LT, ne e Q 2D,



WIZT Y XL SSCG DRBHEIMFEEZEZD. b L, Fr =0 &2hid, (1) O’
bz b &y, 7Y XA SSCGITAREITKRT T5. Lo TURETIE, —KkitExk
YT LR, BTOE>0ICR LT F A0 ERETS. £72, {ve} C QDO limg 00t =0
R, EBDOE>0ITRHLT

ty > t—’_)/ min{l, \I/k} >0
BRIV SIDODT, limpeo U = 0 28 5. ZHIIE1HTRERZL 51T, 1) DEIELN
T2l B. b THEH2TTIOI L 2EBHETHAT 72D, limg oo tr 0 &
RDHDBFEEEZD. oL E, UTOMENKLTS.
& 2.5. (|9, Lemma 3.1]) {RE 2.1 /= & &, b L limgoote # 07251,

ligriinf IV (vi)|| #0
NS RIBVASS
FHRE 2.6. IRE 2.1 & limgyoo bty ZODBRRV D ETH. ZDEE, 7A=Y XL SSCG T
AR ENDBREFMOF {d} 1ITFERERS.
UEo#fEob & T, 7Y X5 SSCC ORBANFEIEICET2ROERSZE X 5.

EE 2.7, KE 2.1 3LV fLOfDCBt‘f, T3 Y XASSCGIZ L » TAEREND B {Uk}
W72 L b—ODEFRERED, limp oot = 03K Y LD, I HIT, EEOERER v I
BWTH@W) =0272&n 3. LEeRo>T,v"=(0,z%) &2z 13 (1) DFETH S.

3 WIEXRER

ZOETIET NI Y XL SSCG 2 AVEHBEEROBERICOWTRLRT 5. 46, Hx
X Matlab R2006b T2 —F ¢ v 7 #1T\W, ATFTD ARy 7 OF Hi:
CPU : Intel(R) Core(TM)2 Duo CPU P8400 @ 2.26GHz, 2.26GHz,
A€V : 299 GB RAM,
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FRVTREERE T, £, B F(z) = [Fi(2),..., Fa(2)]T OR5 Fi(z) 2% h
Zh

P1: Fi(z)

_ e\/m——l P
oo K

Vel 1, ¢iX#
min{z;_,,z;}, (3B

max{0,z; + 2, + 2} — 2, P IIFEK

V i— 1+a:z’ Zfi{%&

P2: F(z) = {
P4 F(z) = { VIR 1 E

P3: Fi(z) =

max{T;_1,%;}, @ LB

elma{oizin}l _ 1§ 1388

P5: Fi(z) = min{z;_1,7:}, @ 13EEK

P6:Fi(z) = n—1+¢® - Zcosmj,

j=1
LW, M HRR (1) ORAMRE P1-P6 %k >7. = =T, F#E P1-P6 DE DMLY
Fhbz =10,...,07 Thd. £, B P1-P6 DK F(z) X85 R TR A% 1 HH

BEEH, ﬁ@f’{)#ﬁ IRFREL 2o TV 5. SEIDERTIT, MOTTRELR R ZFF OB f
XL, ROFIRCEEK f 2 AV

fl@=va — ft,a)=vVa+t,

fl@=la] — ft,a)=Va2+2,
f(o) = max{a, 8} — f(t,a,8) = %(a+g+m)
f(e) =minfa,8} — ft,0,8) =5 (a+6-v@—pE+E).

SEF A1, Zh b OFEREEEK ficESWET AT Y X A

SSCG . 7Y X5 SSCG

SCG : Narushima [9] 23BF L 2 R =R LK AEIE

SSCG-q : 2&k#MIZRAWET/LTY XA SSCG

SCG-q : Narushima [9] 23BR L7z 2 KR&EM % AV 72 gL =B LR QELE

SNewton : YiE{b==— k9% [13,14]
DEIEEBRH T, Th bORBEE LT, = 2T, $S0G-q & SCCG-q N Eh SSCQ
ESCGIZBWT A7 by 7 BoRLYIC2KRERMZAWETALITY XhERLTY
%. ¥£7-, SNewton |2 FER H(v) = 0 2fR< 12912, 7 = (£,0,...,0) € R™™ (Zxt
L=a—hrHEs:

H(vg) + VH(vp) dy = y(vg)D

BV TR S dp ZEELTWA. BB P1-P5ICHB\\ T VH(®v) RBHYTHI & 72 5725
SNewton 1 CIREF B di & DB ZOBELFIA LT3, —%, FREP6 B LT
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1k VH(v) BEATHIE 725 TN 5.
T LAY K OISl

1F ()l < 107°

& LT B, ERFIA d 2 3ET ZBD Case 1 OBA, EBEOBEER TIIRHEV, T, =
0 DROVIZ |V, U] < 1078 2H W, £z, 5 A—F DfE%E £ = min{0.1,1/n},
0=05n=01,46=01&L, 71099 L 05D 2@V TEREZIT-/-. 5H, XX
100 EDFHRE [-1, 1" b T v HF Az ey, EREITo. K1 Ty =099 DFE
DFERD, E-R2TIEy =05 DFEOKERENETLHLENATVS. L, RPOHKHE
T TEYRERS / FHRBEGEEMEL / F% CPU ¥ 1 & (W) #BHKT 5.

# 1: t =min{0.1,1/n},57=0.99,0 =0.5,7=0.1, 6§ = 0.1

n SSCG SCG SSCG-q SCG-q SNewton
Pl 2 11.88/26.65/0.00505 12.26/27.97/0.00463 8.39/16.03/0.00206 8.58/16.44/0.00379  5.11/5.89/0.00311
10 16.43/38.99/0.00863 15.71/35.23/0.00608 10.19/20.6/0.00377 10.24/19.21/0.00597  7.36/10.67/0.00191
100 18.86/48.59/0.03174 17.23/42.7/0.01422 12.05/22.48/0.01756 10.51/20.78/0.0146 9.21/18.23/0.01706
1000 21.7/59.01/0.71849 19.74/54.55/0.65787 12.39/24.18/0.39865 9.76/19.67/0.31488  10.85/26.29/0.3749
2000 22.65/63.45/2.84457 20.58/60.95/2.59395 13.58/27.91/1.659  9.28/19.45/1.13736 11.4/29.47/1.38131
P2 2 10.47/19.64/0.00441 8.69/14.38/0.00426 9.23/16.61/0.00458 8.72/13.81/0.00378 5.77/6.9/0.00142
10 16.68/31.79/0.00398  12.5/20.33/0.004  15.24/25.83/0.01024 12.59/18.55/0.00838  74.63/1243.9/0.1806
100 20.03/40.33/0.01731 16.19/27.47/0.01359 17.79/30.02/0.02821 15.46/21.47/0.02179  18.35/71.06/0.04564
1000 22.96/48.67/0.78036 18.95/37.98/0.64151 22.28/34.97/0.7343 17.27/24.06/0.56727  25.58/92.88/1.02443
2000 23.68/49.95/2.94125 19.51/40.65/2.4247 23.16/36.32/2.81777 16.83/23.65/2.0453  43.47/110.28/5.65803
P3 2 10.5/18.77/0.00606 6.82/12.74/0.00431  6.74/12.34/0.0048  5.53/10.54/0.00288 75.67/1260.65/0.15005
10 18.25/31.87/0.00608  8.54/15.81/0.004  10.36/18.57/0.00656 7.33/13.75/0.0064  267.42/4476.28/0.5901
100 24.2/41.92/0.01893 10.28/19.09/0.00893 12.26/21.58/0.01879 8.35/15.35/0.01323 21.21/69.83/0.04856
1000 22.96/42.36/0.81581 12.17/24.32/0.43305 14.64/25.31/0.51226 9.03/16.03/0.31588  128.19/900.27/6.13621
2000 21.33/39.8/2.83986 12.64/26.19/1.70132 14.75/25.52/1.97289 9.02/16.02/1.20524 265.7/2202.34/47.40725
P4 2 9.98/18.58/0.00409 8.35/13.49/0.00379  9.05/15.94/0.0038  8.36/12.99/0.00238 5.51/6.8/0.00219
10 16.87/31.9/0.01395 12.52/20.37/0.00544 15.97/26.75/0.0115 12.76/18.7/0.00884  8.91/15.63/0.00496
100 19.71/39.22/0.02991 16.12/27.5/0.01424 17.47/29.48/0.02139 15.67/21.49/0.02037  14.63/57.94/0.03527
1000 22.65/47.58/0.77009 19.16/37.29/0.65003 22.12/34.69/0.73537 17.23/24.17/0.56914  17.44/62.26/0.70476
2000 22.99/49.37/2.86452 19.92/41.61/2.49439 23.13/36.18/2.82311 16.33/23.14/1.99106  28.98/78.85/3.78426
P5 2 10.53/13.63/0.00381 4.1/6.69/0.00173  9.6/12.57/0.0035  4.09/6.66/0.00126 5.03/5.33/0.0014
10 11.21/14.96/0.00667 5.24/8.27/0.00128 10.52/14.01/0.00434 5.09/8.08/0.00434 8.04/11.26,/0.00295
100 11.82/16.07/0.01728 6.35/10.1/0.00512  13.49/17.4/0.02087 6.3/9.8/0.01133 9.19/13.95/0.01973
1000 13.83/18.37/0.45492 7.13/11.14/0.23707  13.9/18.31/0.4577  6.88/10.64/0.23018 13.61/30.59/0.49539
2000 14.59/19.35/1.77167 7.56/11.87/0.92847 14.03/18.75/1.71476 17.05/10.95/0.86438 14.63/33.96,/1.82068
P6 2 11.41/17.33/0.00471 5.44/10.64/0.00203 6.9/10.6/0.00393 4.34/7.89/0.00374 5.04/5.04/0.0014
10 13.27/25.34/0.01023 7.25/18.38/0.00272  8.8/14.31/0.00899 6.21/11.5/0.0031 6.51/7.03/0.00341
100 13.53/52.71/0.03702 9.42/44.17/0.01974 9.99/23.75/0.02561  8.33/20.23/0.02386 9.09/9.13/0.02598
1000 13/75.18/1.81292  9.23/57.42/1.29833 12.43/41.33/1.68422 9.26/31.12/1.25563 18.23/104.99/6.2342
2000 13.14/87.56/7.1568 9.68/68.17/5.29583 13.73/45.63/7.23465 9.57/32.81/5.05438  13.05/13.18/22.93099
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% 2: {=min{0.1,1/n}, y=0.5, 0 = 0.5, 7= 0.1, § = 0.1

SSCG

SCG

S8CG-q

SCG-q

SNewton

P1

10
100
1000
2000

11.84/26.62/0.01075
16.39/38.95/0.01365
18.76/48.38/0.03

22.49/61.01/0.72792
22.71/63.76/2.75337

11.83/27.23/0.0047
15.28/34.52/0.00464
16.91/41.75/0.01327
19.81/55/0.64088
21.01/61.81/2.55149

8.55/16.12/0.00733
9.81/19.4/0.00698
12.11/22.52/0.02081
12.52/24.42/0.3918
12.95/26.28/1.5364

8.48/16.11/0.00406
10.04/19.14/0.00651
10.56/20.67/0.01877
9.82/19.72/0.30913
10.14/20.55/1.20133

5.15/5.8/0.00171
6.52/9.05/0.00295
8.37/16.59/0.01519
9.85/23.81/0.33301
10.23/26.38/1.19105

P2

10
100
1000
2000

10.22/19.48/0.00395
16.17/30.85/0.00555
20.04/40.54/0.01688
23.09/49.28/0.76333
24.07/51.36/2.92178

8.53/14.29/0.00299

12.51/20.25/0.00304
16.25/27.75/0.01248
18.57/37.15/0.61259
19.57/40.55,/2.37991

9.1/16.53/0.00238
15.51,/26.2/0.00977
17.42/29.61/0.02757
19.87/32.97/0.64658
19.54/32.78/2.34629

8.71/13.66/0.00458

12.84/18.72/0.00823
15.62/21.95/0.02412
17.05/24.15/0.54986
17.22/24.41/2.06417

5.81/8.09/0.0014
26.29/334.9/0.05166
15.22/59.02/0.04067
27.18/77.63/1.03414
79.11/126.46/9.77683

P3

10
100
1000
2000

9.99/17.94/0.00654

20.28/35.34/0.00719
25.54/44.47/0.01893
27.14/48.41/0.92896
24.65/44.97/3.24429

6.88/12.86/0.00512
9.14/16.85/0.00272
11.04/20.31/0.00751
12.07/23.29/0.41816
13.81/28.24/1.83338

6.57/12.17/0.00463

10.89/19.34/0.00799
13.54/23.66/0.02047
15.05/26.07/0.51612
14.99/25.99/1.95271

5.58/10.55/0.00432
7.91/14.49/0.00575
8.77/15.71/0.01373
9.88/16.89/0.3376

9.96/16.99/1.29791

16.26/189.8/0.01958
38.67/522.43/0.07264
21.26/70.54/0.0468
130.72/928.78/6.11176
270.26/2245.33/47.41049

P4

10
100
1000
2000

9.94/18.54/0.00474
16.58/31.68/0.01061
19.82/39.96/0.02912
23.05/48.4/0.77214
24.02/51.3/2.93996

8.35/13.6/0.00299
12.84/20.7/0.00447
15.92/27.36/0.01392
19/37.66/0.63713
19.62/40.89/2.40622

8.96/16.02/0.00253

15.61/26.26/0.00875
17.51/29.57/0.02386
19.31/32.35/0.63757
19.57/32.86/2.37125

8.45/13.22/0.00398
12.48/18.34/0.0095
15.86/22.11/0.02143
16.96/24.16/0.55414
16.91/24.13/2.03401

5.44/6.73/0.00094
7.69/12.89/0.00328
12.97/53.11/0.03334
16.79/53.73/0.66729
37.33/73.73/4.70553

P5

10
100
1000
2000

9.54/12.71/0.00363

13.58/17.58/0.00775
13.91/18.25/0.02459
20.54/25.21/0.65585
21.77/26.67/2.58336

4.14/6.72/0.00157
5.24/8.32/0.00176
6.58/10.33/0.00512
7.16/11.27/0.23298
7.62/11.84/0.92272

9.1/12.1/0.00427
12.94/16.58/0.00962
13.77/17.9/0.01935
17.41/21.97/0.55755
18.7/23.53/2.22476

4.08/6.62/0.00205
5.15/8.18/0.00434
6.52/10.15/0.01132
6.98/10.72/0.22835
7.06/10.94/0.84961

4.77/5.05/0.00141
6.36/7.2/0.00217
7.31/8.81/0.01397
9.44/14.46/0.3276
11.44/21.73/1.34525

pP6

10
100
1000
2000

10.45/15.7/0.00993

12.01/24.49/0.01401
14.26/54.14/0.03071
13.32/76.28/1.87961
12.81/87.85/7.10101

4.92/9.66/0.00457
7.18/18.51/0.00927
9.12/43.06/0.0199

9.59/60.44/1.36849
9.94/69.65/5.53362

6.68/10.3/0.00539
8.88/14.36/0.00829
10.3/24.22/0.02081
12.92/42.56/1.76305
13.57/45.23/7.25007

4.23/7.73/0.00458
6.06,/11.42/0.00656
8.27/20.02/0.01609
9.72/32.51/1.3209
9.55/32.67/5.10698

4.96/4.97/0.00142
6.53/6.61,/0.00336
9.3/10.24/0.0222
61.45/813.00/22.70642
41.49/495.33/80.18035

%7, SSCG, SCG, SSCG-q, SCG-q & SNewton % tt# 35 &, IRTH A n = 1000, 2000
DFEITIT SSCG, SCG, SSCG-q, SCG-q »HF N RE[EE, BEEEMmEILR, CPU # 4 A3
WRBWRERLRBZ NS, £z, BEP3, P6 12 L T SNewton 11/35 A —# |z
Lo THEERGERVBE LS ELRBZZEME Z o743, SSCG, SCG, SSCG-q, SCG-q I
REBRSNBEN ST, ZDOZ M6, SSCG, SCG, SSCG-q, SCG-q TR TN K X 22f5RE,
FEICYa EITAINETH D L O ZBEBICH L THESRTAVTY XA THBHEERS.

—7%, SSCG & SCG, SSCG-q & SCG-q #FNZFh#T 5 L, SCG & SCG-q DF A
ERERNBWZ ENRRTEND, i, P ORERBICERT 5 &, SSCG (SSCG-q)
£ SCG (SCG-q) DFI 2L EAD > TLES TS, BT, 7 =05 (£2) TrkE
& %21 SSCG (SSCG-q) i SCG (SCG-q) D 3 DRENPVETHIEEbH D
TEMGNE. ZORREZED-D, SSCG DERE TN DNDRT A —F OEEHI
ZENEFIZL A, SSCGHSCG LV bELDREEMELTSH L X0, REDR
PT ol PBIRINEILROoTLESTWEHEENEZWVI EBYHALE., ZoZ ko
ERENPD, /NI VERDOF D SSCG OEBRERENE N WHEEIILAEKTS. 22T,
to =tV LKREL 2D L DT, T =min{0.1,1/y/n} & LTP5 (n=2000, 5 = 0.5) \=%f



LTSSCG %#FEIT L7z, #MIHA 100 EIZx L TSSCG #EITLT, EWEE L--HD
BRI THD. RINDG, IWNEIL ARV TERVEIICBALFRNERBEENRBNZ &N
RTEND. I2Z L, I2RELEVTED L, TATY XARRIZE LARWT E8E N
ZEEERELTEL.

* 3: t =min{0.1,1/y/n}, 5 =05, 0 =0.5,7=10.1, § = 0.1, n = 2000
REES BEEFHEER  CPUtime
P5 SSCG | 10 22 1.29018

4 BbHYIC

AL T, MO A FIRER BES % & 3k R R I 21781 2 AWV AW RE L L
T, bR — ) U T HIRAREEZRE L. ZOFETERINIBREFEIL, AV v
FEAE U DR T R &2 ST 4ART 5. & 512, EERIERIZE W T Armijo &40 ETEL A
WeT Y ALEEEL, FORBIPGREZER L. 77, HEERIC X - T, EiE
(R — 1 v 7 R ARERERTOMBEIC BV CRB b= o — F %k [13,14] &k L
TENTHDZ LI, —FHT, V(LA — v I & R QEIEITERL=E
HBRAEE [9] LB L THEZEBRERSMS LI L hd oz, &5, EiBkR
TV U T ERBAREL G OEICK > TEEEROBEVIRELSEAENSZ LR
btz

SHOFEE LTI, SSCG OHEHRE LD, t, DEEESIZ2 ho—1L3
HDFEEBETHIZERERDTONS.

HEE

R FED—ERIL A R FEATRBESH Z I R B H & BB (C)(25330030) 33 L U FHF
%t (B)(25870239) DXL % Z 1T TThh T\ 5.
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