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C 1=
AT T AR L 2 0 - e ] TR, an
(P) min{c'x: st. Ax=b,x=0},
(D) max {b"y:st. Ay +s=c,s =0},
HrfA e R"",e,x,s e "I Hb,y € R".
AR Jer - F (e DAY B e SRSl e MR 9 B B B B 22— D 1984 4F ) N i BTk
B Karmarkar' " #2111 , EAE A I = HAEA KB DR AEDLIIIA], 2025 2% 5 AN IR 5 3 190 s 5k 11
PSR P U, R IE R o T — S A R R 0 Bk UG S R R B
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JFioK , Liu %57V Fll Zhang %51 —fgeAk Salahi 2516 () JEAR 45 HE 1 SR A B BRI (9 — B U 65 1
YL, KT Mehrotra B TR -5 1E B A SCRE 2 ARG O L TR 09 T AR HES), AR SC4
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PR P TR SRAR M E R 0(Wn L) e, 38 BUE R0 B R A R A .
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T A S e TR AN L B || - | FoRm A 2- JEEL TR
ftx,s € R", xs € R F/RX AR A, (xs) ., Fnxs € R /N X Fx=0,x"
M x™2 S lFos il a2 a2 B i S A0 X F R e R, 02

h*=max{0,h} M h =h -h".

1 fl 2% AR
KA (P) (D) HEAR G5 M TR F 3 &%

Ax =b, x=0, (1a)

A'y +s=c, s=0, (1b)

xs =0, (1c¢)
Hxs =pe,u > 0RBERS(1e) , 5201 WIS RS .

Ax =b, x=0, (2a)

Ay +s=c¢c, s =0, (2b)

xs =pue. (2¢)

A F ={(x,y,s) e R"XR"XR":Ax=b,A"y +s=c,(x,s) >0}, F/x(P)F(D) K™
MEAIATEE R & # O I H A 1786, W crank A = m, W RS0 (2) 7776 ME— ik J - ) ) 5
P SEAC EAER ] Newton R IFRGE(2) , BN w, IFEARE QS & 78 0 B AR 1Y
FEAERIRP , e ZAT BN A VRS BE I s DL AEAS S i 7° # D Horank A = m.

N g5 AR SR T ) B i B R B R AR A 1

AAx" =0, A"Ay" + As* =0, sAx" +xAs' =r,, (3)
/ﬂ\:l:fj r, = (T,LLe - xs) T+ ﬁ(r,u,e - xs) ’ .i@ﬁ?ﬁﬁ"]ﬁﬁﬁﬁ%ﬁﬁm
AAx =0, ATAy" + As® =0, sAx" + xAs® =— Ax"As". (4)

Ay o R BB MBI E A
(x(a),y(a),s(a)) = (x,y,s) +a(Ax",Ay",As*) + 2g(a) (Ax",Ay",As"), (5)
Heg(a)=1-v1-a <o MMHNX(S) , BEITES
x(a)s(a)=xs +ar, + Ax(a)As(a), (6)
Hr Ax(a)As(a) =- g*(a) Ax*As* + 2ag(a) (Ax*As® + As*Ax) + 4g°(a) Ax“As® .
FAN, M IE A M. (Ax*) "As* = (Ax*)"As" = (As*)"Ax® = (Ax*)"As* = 0, 5 Hl
Ax(a)"As(a) =0, HF—HFH

w(a)=x(a)'s(a)/n=(x"s +ae'r,)/n=

,u+o{r,u—,ud+1(&—1)eT(T,ue—xs)+}. (7)
A S EA R B BR RIAE TE 4B (7 ,8) N, Hirh
Mr,B)=1{(x,y,s) e T': | (rne —xs)"|| <Brpu}. (8)

a0 (8) REH K (x5),, = (1 -B) 7.
AN, BRI K & W T A&
& =max{a:(x(a),y(a),s(a)) € M7,8),Ya e [0,1]}. (9)

2 Ak HE R
ST 1 40T, 51 B B — AR F
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iR ARk s R R
MBE Fe>0,7<1/4,B<1/2,H(x,,y,,5) € M7, B), my =x,8,/n, & k=0.
$B1 R NS < e, &k
B2 ERE TR (3) F(4) RAF AL T (Axt, Ay*, As®) FUBFIE 7] (Ax©,
Ay°, As°).
F|3 WX () IHARIPK &', I (M ) = (x(@Y) Ly (a") s(ah)) .
$B4 Eu =)' 0, b B E=k+ 1, BEETR .
3 EaRMor
AT Y F R R AR B RS R BRIt B e R B S T A 1y [ L
5131 # (x,y,s) € M7, B) W e'(rue —xs)" < /nBrun.
HERA  ffifH Cauchy-Schwarz ANZE A (8) , 75
e'(tpe —xs) "< |e| - | (rne —xs)"|| < /nBru,
X AR 4 58 B O
o1 1 A7) AREE S 345 T 515 3.
BIIB2 4 (x,y,s) € M7, B), N
[1-(I-nalpspla) sS[1-(1-7-p1)au.
5|33 Ku,yveR ,D=0,u'v=0,T=Du+D"v, WFHARZEXWT.
. L
[Dul < [T, D vl < IITI, [lu] SZHT” .

Bl 4 A (x,y,s) € M71,B),7<1/4, <127 = (xs) "r, NI
IF %< (1 +B7)nu.
WERA i ((rue —xs) ") "(tne —xs) "=0, EAEITHES
7 2= 1 (xs) "(rue —xs) ™ [|* +nll (xs) (e - xs) || °.
HISCHR[ O THYIERR AT || (xs) ™ (e —xs) ™ || * < nu T IEASE 2 AR
| (rne —xs)"|° < (Bt)®
(X8) i (1 =B)tu

I Cxs) ™ (Tne —xs) " * < < Bru,

HATH 7 (8) & (x8) 5, = (1 =B) 7
faj B BRI | ] DIAS 2 F5 B A 45 . [
BII5 4 (x,y,s) € M7, B),D=(s/x)" =x""%"> N
. 3 pa 3 A a 5
| DAX" || SEM , D™ As* || S;M, | Ax"As* || gﬁnﬂ-
IERR 7E20(3) M5 3 Ny R SR LA (xs) ™2, BEASAS 3 T 5155,
DAx* + D™'As* = (xs) ’r, = F_.
FEEGIH 3 G| B 4,

. . 3
IDAC* | < |7 | < /(1 +BT)mu < —/nu,

. - 3
ID™'As" | < |7 Il </(1+B7)nu S Y,

Pl
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Lo 1 1 5
| AxAst | < 7 7S (L4 Brom < o,

M58 1 7 XA R, B
516 4 (x.y.8) € (7, B),D=(s/x)"7 =x"""

5 5 3
|DAX | < ——nJu, |D'As"|| < ——nvu, |Ax‘As‘| < -——n'u.
81 81 167

R 7E(4) M55 3 DT RRPGARIRLL (xs) 712, 153 FHI5ERK
DAx® + D7 'As® = (xs) "*( - Ax"As") .
HHTIH 2, 51
I DAx || < || (xs) (- Ax"As*) | <
|| Ax*As* || < Snu < 5 -
Jxs) 16/ (1 =B)t 8T
FEE, WA || DAs || < (5/8J1 )nvu HHM HHEIF 3, WA 5 IEH

1
I Ax"As™ || < -l (xs) (- Ax*As™) |7 <

| Ar'As |2 _ 25wt _ 1,
4(xs) . 32(1 -B)rw 167 HC
B, SR 13X A5 F A UE . O
JiA ARG I3 5 FIG 1B 6, 75 ) 4R A% T Y 5| Hi.
BI37 #F (x,y,s) € M7, B), N
| Ax*As® || = || DAX*'D'As‘ | < || DAx* || < | D 'As‘ || < 152w/ (1647),
| As*Ax | = || DAS'D'Ax' | < | DAs* | < | D7'Ax* || < 1507w/ (1647 ).
R TIHERRIEREEK &, HEFES W T5] B,
I8 4 (x,y,s) € M7, B), N
MR a=1/n W | (rp(a)e —xs —ar,)*|| =0.
MR a < /0,0 || (tu(a)e —xs —ar,) || < (1 -a/n)Bru.
ER W52 B u(a) spif—PFH
| (tu(a)e —xs —ar,)"|| < || (tne —xs —ar,)"|| <
L1 -a)(rue —xs) + (1 —avn) (tue —xs)"]"| <
L1 =avn)(rnwe —xs) 1" .
W a=1//n W -a/n) <0, XZEEH || (tu(a)e —xs —ar,) | =0.
MR a < 1/n (1 —aln) > 0, XEEE
| (ru(a)e —xs —ar) | < (1 -a/n) || (tne —xs)"|| < (1 -a/n)Bru.
ZRE VL EAENL, e BT A E B IE . O
B5II9 FHael0,Br//n], N

5877 158 3p°
| Ax(a)as(a) | samm[i; 8 34}

R i g(a) <o, MBS 518 6 M5[H 7,4
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| Ax(a)As(a) || =
| - g’ (a)Ax*As* + 2ag(a) (Ax*As® + As*Ax®) + 4g°(a) Ax“As | <
o' || A'As® | + 20 || Ax*As® + As*Ax® || + 4o || Ax°As® || <

16 8.1 4r
58°+? 15 r 337
WL LaL LN L4 N
58°t° 158 3B°r
af,BT ['B ?'8+ '84 }
DL ESERL T kAN | B UE . O
N g R RS R T A
513 10 ik a M Xan=(9) M a = Br /Jn.
R R a = 1/ U & B REE 1/ Jn LMY E R & < 1/ Jn i (8) A1, BIE
Wl (x(a),s(a)) e (7, B) KIFEFRAZUEW]
h(a) = || (tu(e)e —xs —ar,)"|| + | Ax(a)As(a) || -Bru(a) <O.
oI 2 5IEE 8 MG H 9 A Wk & < 1/ Vn, N
58’7 158 3BT

ha) < (1=l + a2+ 1 9

}—Br[wa(r—lm -

aﬁ,BT,u[S'f6T + ISTB 3B T} +afr(1 - 7w — a/nBru <
5[3272 158, _
af,BT,u[ T 4 ﬁ 1} <0
AU LRSS AT & = min{ 1/ Vn Br/n} =B7/n. O

N2 AR SO A R —— R 2 WU AR

EE1 R (x0,90,8,) € M7, B),7 <1/4, B <12 MWFHHEELHFLE 0(Jnl) K
A IR Horh

In(xys,/€)
T (1-7 -
IERR RSP IR 1 R 1 3 2 0, A FR Ik
(' '<[1--7-Bn)al'nu,<[1-(1-7-B7)B7//n]'nu, <e.

FIFEAFS: nw, = x08,,In(1 - @) <- o, EMREZGUEI k= /nL.

4 FoE ik 5w

FEARTT IR SCRR [ 15] 44 H G 2 B K] i) ﬁﬂéﬁ P4t B3R 305 (algorithm 1)
Ait' FBE (algorithm 2) R I HE — 2645 5 R )7 19 H 2 5 B H MATLAB R2011b 405 72
FFI-#E Tntel Core i3 PC(3.10 GHz) ,4GB Ram Fizf7, S 17 0146 fa@ad A X E i A7 )
T algorithm 1 Al algorithm 2, WEHURMEZHC A r = 0.001, B = 0.5. 763 1 o FH T M) Y
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ZFR (problem) , K/ (m,n) , ZEARKEL (iter. ) , SHE ] B (gap) , IEARETE] (time ) LAFD Ay B3,
MR EE SR =, o] LIE H3RAT A8 Bk A R AR B L8> T 57.07% %280 EH 1
IR R AR SCHR HH BB B NME AR B T B P RURE B B B s b AR T H A B
BUESCR.
Fz1 LML

Tabel 1 Linear programming

algorithm 1 algorithm 2

problem m n

time /s iter. k gap 0 time t /s iter. k gap O

adlittle 56 138 0.186 6 13 5.555 5E-10 0.326 7 23 9.299 7E-09
afiro 27 51 0.014 1 10 1.984 7E-11 0.025 1 18 2.393 7E-11
blend 74 114 0.102 3 12 2.273 6E-11 0.176 9 21 5.522 7E-12
bandm 305 472 7.651 8 20 3.326 9E-10 24.954 0 66 1.809 OE-10
beaconfd 173 295 0.993 5 13 2.530 SE-11 2.1199 29 9.435 4E-10
capri 271 496 4.923 4 20 1.821 4E-11 12.783 4 52 1.928 4E-09
€226 223 472 6.446 5 27 1.695 1E-09 17.131 1 72 1.813 6E-10
lotfi 153 366 1.623 1 22 1.590 4E-10 3.728 2 51 8.536 5SE-09
israel 174 316 2.622 7 22 5.144 1E-09 6.757 7 57 4.489 2E-09
sesdl 71 760 9.169 6 14 4.535 8E-11 12.429 1 19 3.081 SE-11
scsd6 147 1 350 46.375 1 13 8.661 3E-09 90.149 7 25 2.086 3E-09
scsd8 397 2 750 300.810 2 11 1.551 1E-09 586.796 3 21 1.083 0E-09
scagr7 129 185 0.504 1 12 2.876 9E-09 1.196 2 30 6.383 7E-09
sc105 105 163 0.174 9 14 5.890 OE-11 0.305 2 25 2.467 OE-10
sc205 205 317 0.898 8 15 2.539 1E-09 1.395 6 23 7.395 3E-11
scagr25 471 671 19.612 5 15 1.168 1E-09 48.505 3 38 6.363 4E-09
scfxml 330 600 10.406 5 26 7.384 OE-09 23.542 9 59 5.663 6E-09
stocforl 117 165 0.231 4 17 1.336 2E-10 0.485 3 38 4.815 5E-11
sharelb 117 253 1.576 8 32 1.137 1E-09 4.827 8 96 9.038 7E-09
share2b 96 162 0.206 3 12 4.068 1E-10 0.482 0 29 8.408 0E-09

5 B4y

FLTFCHR[ 14 TP FEABI, 01T T — > B Mehrotra % Al -5 1E 353 i A T —
AN AR ARG R ATy [ ad i o3 A, AR W 2 B W AT B B R e i B A A
O(nlL) .

A SR R — D AT R BB AT N AR T — B S 5 ). 53 Ah dn]
DL A A SO HR A 2 AR YR A B Y B8 RS B T B i,
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An Interior-Point Method With a New Iterative Scheme

YANG Xi-mei', LIU Hong-wei*, ZHANG Yin-kui'
(1. College of Mathematics and Information Science, Henan Normal University,
Xinxiang, Henan 453007, P.R.China;
2.8chool of Mathematics and Statistics, Xidian University, Xi’ an 710071, P.R.China)
(Recommended by YANG Xin-ming, M. AMM Editorial Board)

Abstract: A 2nd-order Mehrotra-type predictor-corrector interior-point method was proposed
for linear programming, in which the predictor direction and corrector direction were computed
with the Newton method and the search direction was obtained through a new form of combina-
tion of the predictor direction and corrector direction. At each step of the iteration, the step
size parameter was calculated with the iteration restricted to a wide neighborhood of the central
path. Analysis indicates the proposed algorithm converges to the optimal solution after finite
times of iteration and has the polynomial iteration complexity O(+/n L), which is the best com-
plexity result for the current interior-point methods. Numerical experiment proves the high effi-
ciency of the proposed algorithm.

Key words: linear programming; interior-point method; iterative scheme; wide neighborhood;

polynomial complexity
Foundation item: The National Natural Science Foundation of China(61179040; 61303030)



