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(@, (@) @, (@) + el ) dls = @), (a")" 7, (a") + . (3.2)

ST 4 4 o, = min {0, Ty}, FIFEAE T RBSLMBANAEFREL s, € {0,1,--}:
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Aty = A%, ah Tt = ok 4 tydk
ST A
o ()] <m0 0) =, @) (34)
WA By o= || @ (2541) ||, IFEIAIER 7, T2
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(1) SHERM @ € R", 71,70 > 0, BOL ||, — @, | < k|7 — /B, 3 6 = V2n.
R, SEZ z € R, 7 >0, H ||®, — ®|| < /T

(2) U] XFTEI k€ N, AL

1€ ()| < f[@n ()]

A
[ )+ s < [0 (&) 4
A e AT, ¥R R 7 FIAaC, BISS tR i—EER.
5138 3.2 U1 i€ © € R RATREA EMIAE, v A2 NCP (F) HIfif. & LT &
(@) i= max {[lzies + F () VE @]} 2 0
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o 2 ) 2
a(x) = Z_glﬁzﬁ{) {xl + F; (x) } > 0,
Hrp B (z) = {ilz; = Fi (x) = 0}. fBE § H—4HEMHEL, E X
7(x,0) :=q (2)? 52 ny ()2 )= 0
2 (@) —alz) O /

MIXHERER 7 € (0, 7 (2,0)], A dist (P, (z),0cP (x)) < 6.

TN THIEWI SR 3.1 I E

EIE 3.1 5L 3.1 RIEEM.

IE REHEW] S X L85/, Armijo ZEVE RN 2 RIAT. 3K (3.1), (3.2), 0 < 0, <
e BV, (2) = (¥, (2)" = (@) ()", (2), RABAG AF

U, (a8 + AdE) — 0, (5) = AV, (a%)" di+o(N)
<= A (@ ()" @, (2%) = g (@) ") s+ o)

A (d5)" (VO (2%) @ (2) + ) d + 0 (V)
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3.2 US4

B F A M B 3.1 AR S AR A B

BI3E 3.3 ) & {oF) ML 3.1 ERIFS. BREFANESE AEA o, WE
(1) W o* & NCP (F) (MR, Wb K RERE, H {n) — 0.

(2) $hite KRS, S EY {28 AR SR NCP (F) B MR,

R % A AR B 45, db. i3 (3.1), (3.2) %0

#h =~ [V, () @), () + ud] " VO, () @, (1),
=~ [V, () @), () + md] ™ [V, (o) @ (o) — pud].
A A R, @, (a*) BN

Ok,1

Ok,2

o () = UV = U, . Vil
| Ok.n
KA Uy, Vi € R RIERHFE, Hopy > 040 > - > 04 > 0. LK
di = =Vl VIVE,, (2¥),
d, = Vil V' [V, (%) — pud] ]

= —VkAkaT [I + ,LI/kaAk‘Vk;T] V\I]Tk (xk)
= —Vi (MO WV, (a)

T k
= —ViXpV/ VU, (2F), (3.8)
/\E'j
1 Kk
or 1K 1+0'2’1+#k
Ak = ,@k - )
1 1223
Ui,n""f‘k op ok
1 3
"’i,ﬁ"“k ‘72,1+W€
X, =
1 1 J
Tk Tk ( +02,n+uk)
M2

|ds | = V¥, («5) VX2V, (24). (3.9)
)5, KA SR [14] FReSierm: o B AU SEAR, IEBABYE 3.1 14 R e Sl
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3.2 [ {of) R HEIE 31 RIS, {20 RHKET ot (AT, 0 o
BB U R A

SE BB KORTEIRAE, I 3.3 K, S8 HT

e K AR & KL =0, k & K FRKIS. T4, hE 3.1 f 5% 5
KA k> &, A

T < T};yﬁk = ﬂ’]; = H‘p <x/1$>

}@ (ack)H >N0k_1 =N H@ <x2> H > 0.
ML FER k> k,

v e) =g o @) > g

— 2 —
@(Ik> = U (mk> > 0.
THAE VU (2*) = 0. WEAR, H VU () £ 0.

EERIR lim inf ¢, = 0. R lim inft, = t* > 0. B Armijo ZEHRMEN (3.3), XA
ke L,

U, () =, (%) < —out Hd’éHQ (3.10)
BT {2}, — o {n) — O, WAFERA m > 0 AR FIEM b € L i = L ,n,
02, < m. BIEE V@) 20, {u, — = @ @)’ > 0, HAFFERTR M > 0, 755
KMkeL

s> |

=t (3.10), (3.11), WD KW ke L, A

(14 2 )| 9o @O 2 0192, @O )

m o+ f m + fi

U, (2" = W, (2%) < —out, M ||V, (28| (3.12)

k

BT KRB (o), — o8 = min{o G} > 0 % {n) — 0, Bl =
o t*M ||V, (*)|]°, WA (3.12), HRAKI k€ L, K

U, (25 =¥, (2%) < = (3.13)

C
o1
B L= {lo,la, 0o+ .} HBIEL3LA || (alir)]| < || (2
KI 1, 7

)|+ 26751 IBAR TS

W () = 5 @ ()| < (@ (@) | + 2mym )’
=V (24Y) 4+ 26751 || @ (2 || + 262740 = W (28H) + Z. (3.14)
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() <0 (o) = (0 (a50) = 0 ) (0 () () < -
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K50 () > 0 FJF, Hliminft, = 0. FAATUA lime, = 0. AT LBKI & € L,
AT AR (3.3), I RS KM ke L, B

U, (2% 4+ A1 dE) — Oy, (o)

o > —o ||| (3.15)
e {dk}L —d*, {or}, — o, HL (3.15) A
VU (%) d* > —o* ||d*|? . (3.16)

W Vi, — Vi, (X}, — Xoy g = [|@ (29)])° > 0, Hr

X*:dlag<0‘2+ *<1+ 2_|_ *>7“.7 2 *<1+ 2 *>>
1 /J’ Ul /J’ Jn+/’L O—n+/’6

=t (3.8), (3.9) &K (3.16), H

—VU () VX VIV (%) > —o* VU (%) VX2V VU (z¥). (3.17)
WMo < Ly MBI (3.17) F VU (z*) = 0. iEEE.
3.3 H{EXIW

P50 3.1 530k [15]) R EEMELER. A IR, IR EE 3.1 B A AL
.

SHBEINR: e=1.0e —7,1=0.8,A=0.5,a=0.7, 0 = 0.05, 6 = 2, Kk := \/2n.

ffl1 fBE F(z) = Mz + q,

4 1 0 - 0
0 -2 4 .. 0
M = ) q*(_la_lv 7_1)T
0 0 0 |
0 0 0 - 4

5 2 (Kojima-Shindo Problem) 2& F (z) = (f1 (x), f2 (z), f3(x), f4 (I))T, Horp

f1(x) = 323 + 23129 + 203 + 23 + 314 — 6,
fo(x) = 223 + 21 + 22 + 1023 + 224 — 2,
f3(x) = 323 + my29 + 225 + 223 + 914 — 9,
f1(z) = 23 + 323 + 223 + 324 — 3.

N N T T
A AMR: 2 = (é,o,o,o.s) il 22 = (1,0,3,0)7.

FIF] MATLAB2013a ZWf2, S2I645 5 0L N % 3.1 fras, Hd No.iter. #onisfRk#$. NF.
TR R FAEIIREL



No.

4 JEDHESE: R 2e i A ) T P A B 807

* 3.1 HUE LIRS,

‘ o | iRk [15] %31
Wi | e | e | o [15] RIS __ =

No.iter. | NF. | [[V¥ (z)|| | No.iter. | NF. | [V (x)]|

g |4 | (LLLY 6 6 | 3.2¢-08 5 5 | 6.14e-08

4 (1,234 11 11 | 4.3e-13 4 4 | 4.56e-10

4 | (,1,1,2 7 7 | 2.3e07 3 3 | 9.55e-12

M2 |4 | (2,2,2,2) 9 9 7.2e-08 3 3 | 6.38e-12

4 (1,234 11 11 | 4.3e-13 2 2 | 1.54e-08

MR PR SR BRI AR R B F AR AT SLCBIOR R, B3 3.1 EEOCHR [15] iR Hi i

FYREINAE R BN, 22 3.1, (a1 AR A 2 il B AR SR IR S, Bk 3.1 AR IR B
KR E F AR RSB BN T SRk [15]) AL
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TWO CLASSES OF NUMERICAL METHODS FOR THE
NONLINEAR COMPLEMENTARITY PROBLEM

ZHOU Guang-hui', ZHANG Cong-jun?, ZHANG Cheng-hu?, WANG Yue-hu?
(1. School of Mathematical Sciences; Information College, Huaibei Normal University,
Huaibei 235000, China)
(Q.School of Applied Mathematics, Nanjing University of Finance and Economics,
Nanging 210023, China,)
(5’.School of Management Science and Engineering, Nanjing University of Finance and Economics,

Nanging 210023, China)

Abstract: In this paper, two numerical methods are proposed for the nonlinear complemen-
tarity problems. Based on the classical LQP algorithm and the Levenberg-Marquardt algorithm,
the new algorithms are designed; the convergence properties of our methods are obtained; the
numerical experiments show that our new methods are better than traditional ones for some
problems.

Keywords: nonlinear complementarity problem; LQP algorithm; Levenberg-Marquardt
algorithm
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