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6, = 2 . (24)
1 +./1 + (4/a) || AX"As/u, ||
WA o3 S ATERA AT 20

I X(0)5(0) = (1 - 0)mell <a(l-0)p, +0° | AXAs" | .

B2

al(l —=0)u, +6° | AX"As” | <2a(l - 0)u,, (25)
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0 = 2 (26)
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6, X (25) BT O FEA IEAR »
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y,s) e SHp=1WE
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ISR 16 ] 8 SRR G sSSP AT PE RN ARPE 48R o, Fl o,

wf — w{(x() ’y() ,SO) —

. lx-x". IIs-s"I. _ T _
min | max 2] TS Ax=b, Ay +s=c, (29)
w() :w()<x0 ’yo’s()) =
#x \T 0 0N T %
min{max [ X B GRS et e s (30)
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lx =x" . lIs-s"1.

®; = min { max {

, Ax=b, A" +s=c}$
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lxs =x%1 155 —s%1
T|x°||y ’ L|J|S°||l ’iEI’j:Lz’m’n'_l}

N {(p+1)|x‘;.l (p+1)1s)I
x s |
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,ieI,j:l,Z,---,ni—l}$

p+1,
(x*)"s" (x")"s”
(xO)TSO’ (x())TsO’
ax (x")'s" (x")'s” =
ma { (x)7s" " (x°) s ’1} =p. O
SIE13 & {(x',y',s") ) B T =, {(x%,°,s") } ik (28) 4, U
max{ || (D")"Ax" || , | D*As" | } < Z/r(x")'sh, (32)

1} ‘(x*,y*,s*) ES} <

o, = min{max{

Hir
Dk — (Xk)l/2<Sk)l/2, (33)
g:fi+wf(1+2wo)ﬂlﬁ. (34)
SIFE 14 B {(x',y" ")} BB T A, {(x0,)°,s%) } maR(28) il IBAfFfES r
TFEMHEE y, € (0,17, {#if5

0, 2%. (35)
ERR 51 12 FI5| 13, ATfg
| AXPAs® || = || AX"(D") 'D* As* || < || (D) 'Ax" || || D*As” || <
r? (xSt < r ()N, (36)
Hrp
" =1+ (p+1)(1+2p) B (37)
FrLh, AT AN G5 AT 5 15
. 1 / o
6‘k = min {7, W} .
ZEH o = 1/8, A5,
6, =2,
;
Hry, =1/(427) .26, =0(1/r) . n

T, MgIH 1 g HE 14 a3 3058 T A9 Lk 5.

FE3 W {(xy's") Y mEE T g, (G 0"} BaX(28) Sl MFIEEMN e
>0, Ak ELE o(rL) WERFLIET A (x'y's") €S, Ho L =n(e/e),e, =
max{ (x")"s", I r5 |, gl )

S, ARG A (0,0 ,s%) AT, IR A @, = 0,4 = 1/ . IEAT,

. 1 1 } 1
= - — = — .
0, mm{ RINET S (38)



G HERLI A A U - E A 505

FRLL, Bk T O(rL) WERGZ IR, (25)"'s" < &, Hp
L=In((x")"s"/¢). (39)

5 Wfh-RIERL

KM Euler 77 VRN T I 18], A9 45 1 5 — A Pifh-RE Rk Sk T 58 TR T2
B2 BTG Ty 1] AR BOAS ) =2 SRS AR [ 09, 4R PS80 7 A 9 ik AR5 B A AR AL A
B, AL ek TS5 T — AR R DR GEER 2) RIS 258,

gl

SR2(FEBAGTT 1) SKAATF TR R BAG T 1 (Ax, Ay", As") ;

Ax” ri
F'(x",y",s") Ay‘} = r |,
As? - e
RfI
AAxX' =71},
[ATAyp +As" =1, (40)
SFAX" + X'As" =— e

I 15 % {(x',y",s") } BT &4 )

. 1 oy
0, =96, = {—, /7}. 41
R WENCAS (41)

iERA XFF 6 € (0,1], 4
| X(0)s(0) = (1 -0)ue |l =
| X's" +0(—p,e) + O°AX"As” — (1 = 0) pel| <
| X's" —pe| +6% | AX"As" | <
apm, +0° || AXPAs" || .
XHFRAR 6 € (0,8,], 160 <1/4F16° || AX°As" | < au, /2. B4,
| X(8)s(0) — (1 -Ouel < (3/2)au, <2a(l -0)u,.
I, 1 0, B0 LAl 6, = 8,. O
Hi
| X(0)s(0) — (1 =0 el <awp, +0 | AX"As" | <2a (1 -O)u,, (42)
AMAF— XK (42) ) IR

% | AXPAs /i, || 6% +26 - 1 <O,

XKE, AFAE 1A IER

0, = ! , (43)
1 +./1+ (1/a) || AX"As"/u, ||

g0 <o, if,:(42) W7 XERWPERZE T o, =0,,.
EFE4 XNTEEMNe >0, 5k 01 &KEEO0GL) UGEELIET S (X" Yy s") €8, H

H,L =1n(ey/e) 8 =max{ (x*)'s", [ rg |, Irg ]}
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AT X AR AT T — SO BUE S, O PR T AR I B AIOR B S I R A
Windows XP R4t E: K i ] MATLAB7. 5 SRFEiE1TH).
EIEE 1 ) RS SCRR[ 17 ], JERIE(P) FXHE RIS (D ) B BCE R SR [ 17 . AT AT Eh
SRR
x’ = (xl ;x23x33x4) e K, s’ = (513s23s3§s4> e K, yo =(0;0;0;0) € R4;
Hd, x, =5, = (2;1;0;0) e K*, i=1,2,3,4.iCu" 2 (x°,»°,5°) .
PR TR TP ORI AT R R N A 20
22 (x°,y°,5°) = (ye,0,ye), y >0,e e R".
FEASSCHR[17 ], SeDuMi 1.3 AL T | AR KL b St SEHLE 1T ] (BT s ) |, 25 2R 5]
HER1P. M a=0.125,T=2,e=10".
T MR | RO R

Table 1 ~Numerical results of algorithms I and Il for test problem 1

feasible initial
infeasible initial point Z2°

algorithms point "
k /s y =03 v=1 v =3 k t/'s
k t/s k t/s k t/s
in[17] 39 /
SeDuMi 1.3 10 0.4
algorithm [ 9 0.078 1 15 0.109 4 12 0.109 4 10 0.078 1
algorithm 1 / / 16 0.1250 13 0.093 8 11 0.109 4
F2 4 AP
Table 2 Four test problems
problems’ name n m r structure of SOCs
nb 2383 123 797 [4x1, 793x3]
nb-L1 3176 915 1590 [797x1, 793x3]
nb-12 4195 123 843 [4x1,1x1 677, 838x3]
nb-12-bessel 2 641 123 843 [4x1,1x123, 838x3]
F3 FE L AIGE LRARFR 2 M3 S g 25 2
Table 3 Numerical results of algorithms I and Il for four test problems
algorithms [ algorithms [l in [19]
test problems starting points
k t/s k t/s k t/s
nb x =5 =0.05e,y =0 52 90.453 1 52 91.078 1
29 311.2
nb-L1 x =2e,y=0,s =0.1e 55 109.234 4 55 108.484 4
87 158 7.4
nb-12 x=5=0.45e,y =0 28 103.625 0 28 103.1250
/ /
nb-12-bessel x =5 =0.17¢,y =0 22 37.093 8 22 37.4375
9 113.7

TEF P A T A LRI p” =d” =10.426 186 788, ik LLZE 5L K S At Al



G HERLI A A U - E A 507

SCHR[17] B —80 74h, R’ ¢ N(a,5), S00ta s u® B Bk TTANRESR iR, AR 1 7T
DL B SC R IR AN AR A RN, BT B SR A ) s s AT AT RIS TR, T EL R 6% oK fi
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Two New Predictor-Corrector Algorithms
for Second-Order Cone Programming

ZENG You-fang'®, BAI Yan-qin', JIAN Jin-bao’, TANG Chun-ming’
(1. Department of Mathematics, Shanghai University, Shanghai 200444, P. R. China;
2. College of Mathematics and Information Science, Guangxi University,
Nanning 530004, P. R. China)

Abstract: Based on the ideas of infeasible interior-point methods and predictor-corrector algo-
rithms, two interior-point predictor-corrector algorithms for second-order cone programming
(SOCP) were presented. They use the Newton direction and the Euler direction as the predic-
tor directions, respectively. The corrector directions belong to the category of the Alizadeh-
Haeberly-Overton (AHO) directions. The two new algorithms were suitable to cases of feasible
and infeasible interior iterative points. A simpler neighborhood of central path for the SOCP
was proposed, which was the pivotal difference from other interior-point predictor-corrector al-
gorithms. Under some assumptions, the algorithms possess global, linear and quadratic conver-
gence. The complexity bound O(rln(¢,/¢)) was obtained, where r denotes the number of sec-
ond-order cones in SOCP problem. The numerical results show that the proposed algorithms

are effective.

Key words: second-order cone programming; infeasible interior-point algorithm; predictor-

corrector algorithm; global convergence; complexity analysis



