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INTERIOR POINT ALGORITHMS FOR LINEAR
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Xu Cheng-xian

(Departmens of Mathematics, Xi’an Jigotong University)

Abstract

With the development of interior point algorithms for linear programming, va-
rious interior point algorithms for linear complementarity problems are recently pro-
posed. This paper is a survey of these algorithms. These algorithms can be classi-
fied into potential reduction algorithms and path-following algorithms, and are pre-
sented in a unified form. Differences among different algorithms are the choices of
parameters. Related concepts, such as potential functions, centered path, the types
of matrices in complementarity problems solvable by interior point algorithms and so

on, are given,

onf

L 3]

EMME M eRY, & g€ R, K (x,y)€R" X R* #B
y=Mx+q, (x,y)=0, xTy=0 (1.1
AUTR]BIRR R M T AN BI(IE A LCP), BRI, D ZRAR, B R & TR
BOE EAERRL A,

HEALWEFEIAE (Knapsack) WAL —/AM A po- R LCP [RIEM, & —i15y
ik M, LCP [RIBiE: NP-SE&H@Y,  LCP (Al FRARBKE, M A KRR E
$hE]E, Mangasarian™ 5 Pang®™ 1T —RXMEIEN Q £ RAERE:, M4
¥l fr s (strictly copositive) BR[EALIEIN (copositive plus) B W[f7EARSR, Hii™
%E@?ﬁ’ﬁ)ﬁ?‘l(%*ﬁiﬁfﬁ)u REAMIG SR A TRIBERMEEY, LCP [AH A a4 (¢
Fg 8RB R A] A R R VA SR R B R T AR B S Oy oK T, BTG

* 19936 A 22 HIE.



110 R SR S 1995 17

RN PRI BE,  RER, RIS SN SAR B Rl
Guivtet 2™ 3 LCP [l R R TN Bk R BT, (48 AR B E (Pote
ntial Reduction Algorithms)™!51¢ Fpxi2pRE=z2k  (Path-Following Algorithms)t,

AR LCP BRI AR —5h, BAGHAT: B 2 FAANS ST
R M A S 555 3 T4t 2 ORI D B O 5 4 TALE LCP B
HEAEIGE S FRRBRST AT E; B 6 TAAS KL H 7 TR Fmn
RS TR AR A 0 45 P BRI 10 BUA LY
wlia (Lin]l ',

2. EREME)AER

R B DA T4
r(M,q)={(x,9)|ly=Mx+¢g,x >0,y >0,x€ R*,y€ R*},
— MR, FATIRAE R LCP [MBERUAERY, WHER g€ R*, LCP MARIENS M
Y O-SEMEY, MIER g€ R, LCP AW—RNXEREAIM EFEETREATN
P- 1B,

— N ERI LCP Eik, S RBIRH BT MEG— R, SE kT EE
#2, Lemke™ WyE3MERIEEIALEM & P-EREFIE¥ S (PSD) #y LCP [MEY, iy
AN M Y P ERE R —RE B LCP [AE,

BT £ FRGEABEEMIRAG PfE8E, MY P 5 E A2 e —1EE R
BOEx0, FERE B8 & =0 B &IMEL >0, KB [ME], ERAR Me 15
P NE. MA P-EMNEEAERNE —JEEAE £ >0, 740 E8 LIME] >0,
HM A Po-FERE , W SERE

[ Y o (213
—M I
2L, HP Y, X HLURIR y >0, x> 0 4R 4 XS5 TTHIX M AR,
P-fERE R B8 P-SERESN 3B HE: (1) AIRTIRIER(SS). (2) EETHELE(PSD).
(3) P, -sFE, (4) FUFEAEHE(CS), H i
Pe= Up® = U{ MIETME + 14 33 6M81,> 0, Ve 0},
>0 k=0 PE1E;
1(5) == {’fgx[M§], > 0}:
cS = {Migﬂ §i[M§].'< 0 ?&Hﬁ §iMELL = 0}.
GEEREREE A TR XE:
SSCPSDCPSDUPCP,ZCSCP,, Q.2
PNSS=¢, P PSD = (2.3

EMA Py-5EHH T(M,9) = ¢ K8 LCP %A,



2 BREREE: ARMEE RMAIE N R 1t

3. BEKEH LR

2 LCP [RIE(L.I)E7E T'(M,q) BIREA
I‘*(M,q) = {(Ia}')!y =Mx+4q,x>0,y> 0}-
EES T''(M,q) LENXHMEK
f(x,9) = (n + o)logzTy — D log (,y,) — nlogn

i=1

= 9f;,(x,y) + fun(xay) (3-1)
MRAE (L DR S RE, K
fcp(x’y) = log xT}” (32)

f:n(x’y) = ”IOEIT}' - Zlog(x,-y,-) - ﬂlogn

i=1

nlog —me__L' (3.3)
(Exiyi)
HEAR-JLAEIRER, RHER (2,9) €T (M,9) B foal(x,9) =0, HER
f(x,9) = pfcp(xs}’) % xT? < ef“”)/p. (3.45

4 I''(M,q9) FERK f..(2y) REENEREFAAEADHPOERE,E
A
r= {(2,9)|f.0a(x,9) = 0,(x,y) € T*(M ,9)}. (3.3
B fen(2,9) BEXK(.3), (x,9)€r NRERMEN XYe = pe,u >0, HEdLER
BXARTH
r o= {(2,9)|XYe —pe = 0,2 > 0,(x,y) € T*(M,q)}. (3.6
£ TY(M,q) +* ¢ B, FLERr 4 I*"(M,)h—%&D # A2 FENEHE, ik
B (x(u),9(n)) £ p— 0+ BEGETRIBOL.DARLE D),

feljE LCP m———L

H1 I'‘t(M,q) 5hlgizr

r*(M,q) PRET r 950 (2,9), BREE fon(x,9)(>0) R TZARED O
e EE, WTAEN >0, &



112 BETESI+ENLNAR 1395 &
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