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Abstract

Many problems in real world are reduced to nonsmooth systems of equations
and hence many researchers study numerical methods for solving nonsmooth
systems of equations. As numerical methods for solving such problems, New-
ton like methods are known as efficient numerical methods. However, these
methods cannot apply to large-scale problems, because they must keep ma-
trices. In this paper, we propose a numerical method which is based on
the nonlinear conjugate gradient method and does not use any matrices for
solving nonsmooth systems of equations. In addition, we prove the global
convergence property of the proposed method under standard assumptions.
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F(zx)=0 F:R"—R" (1)

ST B RMERERZEZS. T L, FREFRTRBEDMu AL IRV EDET
5. TOX D EMARARERABRRRICEBZ S DICAAS D, BIES T OBUERE OIS
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B TFIRET, M DOEEDz € RMICHLT

lim F(t,z) = F(x)

t—+0

Bl &%, Fz FOFEERENS.
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v = (3)
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Case 1. V,¥(v;) =0 DFH,
dk = Oa

Case 2. V,U(vy) # 0 DD ||V U (ve) |2 > Vo F (vp) F(ue) (T — ) DIBA,

g=d ~VeTlu) k=0,
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AR T B, RICERARMOERICET S 3 DDBEICTITELS.



Case 1. X9, V,.F(y) QEAITHBT L&, V,T(yy)

- = Vo E(u)F(n) = 0h5
F(ug) = 0AYRYILD. LIeoT, Fu) =0 & Vo ¥(v) =0 &b

VU(v)dy = Vo U(op) dy + te(fy — t) + VeFi(ve) F(ve) (Fyi — tr)
= tk(t—’Yk - tk)
= —(1 =) VaP(0)||* + tr(fye — te)

fﬁﬁﬁﬁ'é‘% lﬁZCC (1?’}% - tk) <0 %Zﬁﬁbfib\ Z CT, Vg € Q 7}3:0).( ({’yk - tk) < 0 75\}5&:
DIUD. BU (Iy —ts) =05, 0< t, 5 U(v) £ 0DEL IO L E, (5) &b

te = ¥t min{1, ¥(vg)} < min{1, ¥(v;)} < %{ti + | F) )}
5B M, Vo F(u) RERITHBZDT, Fu) = 0RO TH, ¢ < 22 &85, Thid

0 <ty SLIERTBDT (fy, — ty) <ODKIZTS. LIzHoT, (8) BEILT 3.
Case 2. R (6) &d, DEHLD, k> 1IcHL
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Step 1. ||F(zx)|| = 0% 53T 5.
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Proof. &, YIHIFRDEID b B vy € QO TH5B. 1, € W THBLTBE ty >y, TH
BDT, A7 v T ay € (0,1]ISHLT,
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li;n inf ||V ()] # 0 (13)
THBI =Y. K (13) ZRTDOBEHEDREEL LT,
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FeI o TRE A2 25 V,F(u*) BERITH D, V,F(v*)F(v*) =055 F(v*) = 0 DY
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[ty —te| <tm+tp <t+1
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D RYAC AR
Case 3. Case2 LREIFRICUT, k> ko i L T,
7 VU (ve) g1l 5 Ve, ‘I’(Uk )Tdy— 1|
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Lg%, b, V. F OEfitEE L WERTHE T LD, {|V.EW)|) bERTH
5. XoTC, BAEDER s MFELT
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IVoF(u) Flon)| ~

BRITB. LMo, (16) X b
ldi |l < e1 + e3 + bl|di |

%2135,
PLE Case 13 %2FLEB L, iE8es >0k be (0,1) WEELT, +HKER b IcH
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ldill < s+ blidi |

ERBTENGD oI, £oT, TNEHBEEENT b TTEMT B LT
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BERITT B, LIz o, {d) WERTHZ T L mEhie. O
W EOHERFAVSC LT, ROEEEES.

BE 1L KE 1PBIZLTVBEL, {u} Z7VId) AL 1ICX>THERENS ST L
T8 ZODLE {y}RPESLE—DOEBELAEFEL, TEOERS v = (5,29 1
H(v*) =027 L, LMo T F(r*) =0 DKL T 5.

Proof. ERRRIRDEM (10) & D {U(v)} FEABALFITHBZDT, v € LTHY, L1
BREATHBOTEI {v} @D &b —DOEMARED. $ie, {4} B FCERE
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MNILT 5. TT T k—oo (k€ K) &T5E V() Td* >0 2185, —ATHE2»
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MMESN, U()Td =0, t*>0&D,
V. U(v*) = V,F@)F(w)=0 (17)
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