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ooooooon

0oo0o0|U.l=01)08,.|=0(1)0000u=(ATHA;)" 000000000000

JP>n?000 v=ATHA,»DO0O0DO0O0D0D00D000D000 O(h+|J))00000000000
0000000000000000000 |J|0000000000u=(AYHA;,)"%» 00000
O((n+1J)|J)0000DO

JP<n?000 GODO0OO0D0OO0OOGOD j0G.;0G.;=ATH((Ay).;) 000000000000
000000000 O(n+]J)00000000GOO0000 O((n+|J))|J)0000000GO0
00000000000 |JP00000000u=(ATHA,)"%v00000 O((n+ |J)|J|+|J%)
oooo

0000|J|0000000000000]J|<n00000000u=(ATHA,;) "%+ 000000000
000000000 O(®2) 000000

4.3 00OO0O0O0OOO0OOO0DOOODOOD

000000000000 (13)«(14)00000000000000000000 B, 00000000
0 (13)00 (14000000 200000

o u=(X;"Zp+ Br) v
o u=(A(xy)" (X, ' Zi + Bp) "t A(zy)) o

000000000000 000 kODO0OD0O00O0ODA(x,) 0 ADDODO
O00w=(X"'Z+B)"hwOOOOOOOOOOOOOOOB=H"'0OOOO

B =Ly Ly MOL, 2 D™ (L)) TOO(Ly ) (Ly )"

0000000o0L;'oo0n

1 i=j
— ——1 - P
(L= —(Hy,p, Hu,s,)iy (i0§) € Uy x S,
0 oooo

0000000D'0~00000000 (Dg,s,)"'0r=10..0000000000000000000
1S,/ =0(1)000000(Ds,s,)*00(1)0000000000X'Z+B0 BOOOOOOOOOO
0D000G(V,F)0000000000000000X"'Z+BOflin000000000000000
u=(AT(X"'Z+B)'A)~»OOD0O0D0OO0O00D000000000000000

12



44 0D0O0OOOOOOOOOO

00000000000 00000000D00000000D000000000D0000000000
00O

0000000 (000)0000000000000 BFGSOOOOODODDOB,0000000DODO
O(r?) 0000000000000 000000D00D0ODO0O000 4000000000 B,OOOOOO
(Hy)ij,(i,j) € FO H, 0ODODODODOODODODOOOO H,000000OLy,s,,Ds,s,..r=1,..,100
0000000000000000000000 |F|l+Y US|+ [S20000|F| = O(n),|U,| =
o(1),|S,/=0(1)000000!I<n00000000000O(MOOOO

0000000D00000D000000000 BFGSOOODOOOOO B,O0O00D0O0D0O0ODDOOD
0000000000000 ~0(»*)000000000000000000000000000O00
0000000000000 00000000 u=(ATH,A,)"wO0000000|F|=0(n), |U.|=0(1),
IS./=0(1)0000 Ox*)00000ODO

5 Uogug

oo0o0ODODODOO0O00DODOOO0000O0sSQPOOOOOOOOOOOOOOOODOODO LinuxOCPU
1674MHzORAM 1GBOO0O0O0O0O0O00OO0O0O0O0O0OCOO MATLAB6S0O0O0OO0O0O0O00O0O0O000OO
boooooooooboooooboobobobobol1l~4000000000000000O00DO0DO
0000 CUOUOUOUOOOOMATLABO MEXOOOOOOOOOOOO

0000000000 CUTES|00000000CUTEr0 000000000000 oooooon
O0o000000oooOo0O000ooooooo CcUTEr0oooooooooooooooooooog
oooobooooo

coooooooooOoodooooooooooog pdyO0p=01,v=0800000000
ooooooopooog o0 6, =020000000000000000000000ODOCOODOOOO
oooooboo

R = max{R,O0R,0R30R,00Rs} < V2 x 10760 (24)
0o0O

Ry = || VoL(w) |1 /max{10n || Vf(z) |[}O

Ry = Yjesy lci(@)l/[Jel0

Ry = > e lyici(@)]/|J10

Ry = ey, Imin{00y; }|0

Rs = ) ey, Imin{00c; (2)}|

000000000000 000000D (4000000000000 ODOOo0ooOOOO

5.1 UO0dbObObOoOOoodn

OO00oOooOoDOoboOoo0Okooooboooobob0obO0oO0o0D0oDbDOobO0o0oo0oboO spOoO
OO0 BFGSOOODOODOO SQpOOO00OO0O0OO0ODOODOOO0OOOODOOOOODOODOO bTrociro
DTOCINAO DTOCINBO DTOCINCOOOOUOOOOOOOOODOOOOOOOOOOODOOOO
0000000000000 000000000000O000O0OUO0O0DO0O0OUOOoOoUO |Fl=nO0
ooooooboooobooboooboooob 1ombOOO0O00OD

000000 10000000100 loops0 000000000 OOtotal time0 000 (00O 4.1.10
000000)00000000000 (D00)0000oo DTOCINADOOODODDODO #000000O
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U1o0boobogobbooboobod

loops total time(s)
Problem (n,m) SQP | MC-SQP | SQP | MC-SQP
(580 36) 40 33 0.62 15.53
DTOCI1L (2980 196) 38 45 77.48 183.10
(5980 396) 38 50 772.10 | 415.96
(7450 490) 34 37 1450 605.07
(580 36) 40 38 0.68 11.78
(2980 196) 40 42 95.86 109.56
DTOCINA | (5980 396) 38 45 783.99 229.12
(7450 490) 34 40 1450 466.86
(14950990) | # 45 # 1080
(580 36) 41 38 0.69 11.27
DTOCINB | (2980 196) 40 45 90.94 113.11
(5980 396) 41 50 848.54 243.97
(7450 490) 34 37 1580 664.72
(580 36) 23 23 0.37 5.58
DTOCINC | (2980 196) 23 24 56.14 45.43
(5980 396) | 23 24 484.14 | 95.31
(7450 490) 58 68 2510 911.36

ooboobooboobobooobooooooooooobooooooooobooboboooboooooo
gobooobooooboooboobboooooobooobooboooooboboooboooboooooonn
obobooboobooobooboboboooboboooobooooboon

5.2 UU0O0OO0OOOOO0OO0OO0

ooboooooooobooboooooobboooooobboooobDOoobooooDooDbobDooo
OO000oo0o0o0oooOo 20000000200 m=m—-—m ., 000000000000 loopsO0OO0O
O00OO0Ototal time 00000000 (DOO0)000OOloop time 0000 (00O 4.1.10000000)
000000000 SQPOOOOOOOOO (D00)000000D00O0D00O0O0O0ODO0O0OO0OO0
O0000000000000000 BLOCKQP1O BLOCKQP3O BLOCKQP5O0O0OOOOOOOOO
goboooobOooobooboooobOooobooobooobooooo 2000000000O00O0DOO0
oobooboobooobbooobooboooobooobooboooooooooboooboobboooooobooon
gooooboobooooboobobobooogobooooobooboooboobobooooobobobooobooo

6 04U

gooooooooooboooobooooooobooboobobobOobobOoboooboooooboooboon
oo0000 sQpoooooOoOoOOOOO0OO0O0O0OoOOoooOoOoOOOOOODOO0OOOObOOOODOOO
SQpO0000000C0OOODOO0O0O0O0OOCOOOOOODOOOOBFGSOODOOOOOOOOOOO
OO000oOo0o00oDoo BrFGSODODOOOODOOOOODOOOoOoOoDooooooooooDo
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Problem n  me m; loops loop time(s) total time(s) f(zx) R
BLOCKQP1 6005 3000 1 2 7.03 44.29 2.4997  7.028e-13
BLOCKQP3 6005 3000 1 2 14.75 53.10 2.4997  9.306e-13
BLOCKQP5 6005 3000 1 2 14.71 52.81 2.4997  9.306e-13
BRATU2D 5184 4900 0 4 2865.15 2904.45 0 9.125e-13
BRATU2DT 5184 4900 0 4 2115.50 2153.12 0 9.709e-13
BRATU3D 4913 3375 0 4 322.82 352.13 0 7.816e-13
BROYDN3D 5000 5000 0 5 112.87 127.18 0 5.529e-11
DTOCIL 8998 5996 0 40 3996.52 4051.15 5.854 1.199e-06
DTOCINA 8998 5996 0 40 2254.26 2392.31 6.148  1.200e-06
DTOCINB 8998 5996 0 o1 2822.43 2963.18 10.648  1.292e-06
DTOCINC 8998 5996 0 10 529.76 669.21 52.777  0.701e-06
DTOCIND 8998 5996 0 15 800.41 938.85 71.405 0.691e-06
HUESTIS 5000 2 0 2 3.47 7.77  1.73e+11 1.029¢-06
HUES-MOD 5000 2 0 2 3.46 7.94  3.45e4+07 1.013e-06
MINC44 4227 4106 0O 3 102.89 315.63  5.372e-05 9.854e-14
MINPERM 4227 4107 0 3 101.67 292.31  5.372e-05 8.008e-12
SOSQP1 5000 2501 O 2 4.03 9.34 -7.494e-11 5.750e-14
YATP1SQ 5040 5040 0 4 33.17 79.70 0 3.565e-07

oo0o0O000000000 SQpoOoOoOoOOOOOOO0OO0O0O0O0O0O0O0OOoooOOOOODODODOOO
ooo0ooooooooOooOooooOoo0oooooOooooboooooDosErPpOOOoOoDOOOODOOOO
obooobobooobobooooboboooooDbo

15



ao

gobooobooobboobbooboooobooobbbboobooobooooboooboooobooDbOooDboboODbo
oboobboooboooooobooooooobooboobooooooobooooboOooobooboon
oobooobooobobOooobooboobobooboooooooooooboOooobooobooobooDn
obooobOoboooobooboon

Oood

1]

2]
3]

R. Fletcher, Practical Methods of Optimization, Second edition, John Wiley & Sons, New York,
1987.

goog,bobob,oboobo,obooboon, 1993.

M. Fukuda, M. Kojima, K. Murota and K. Nakata, Fzxploiting sparsity in semidefinite programming
via matriz completion I: General framework, SIAM Journal on Optimization, 11(2000), No. 3, pp.
647-674.

D. Goldfarb and A. Idnani, A numerically stable dual method for solving strictly convexr quadratic

programs, Mathematical Programming, 27(1983), pp. 1-33.

N. I. M. Gould, D. Orban and P. L. Toint, CUTEr (and SifDec), a Constrained and Unconstrained
Testing Environment, revisited, Technical Report No. TR/PA/01/04.

R. Grone, C. R. Johnson, E. M. Sa, and H. Wolkowicz, Positive definite completions of partial
hermitian planes, Linear Algebra Appl., 58(1984), pp. 109-124.

0000,000,0000,000,000,0000, 2001.
0000, 00000000000000000O0,0000,00000A0, 2001.
S. V. Parter, The use of linear graphs in Gause elimination, STAM Review, 3(1961), pp. 119-130.

M. J. D. Powell, A fast algorithm for nonlinearly constrained optimization calculation, Numerical
Analysis Proceedings, Dundee 1977, G. A. Watson, ed., Springer-Verlag, Berlin, 1978.

M. J. D. Powell, The performance of two subroutines for constrained optimization on some difficult
test problems, Numerical Optimization 1984, P. T. Boggs, R. Byrd and R. Schnabel, eds., Society
for Industrial and Applied Mathematics, Philadelphia, 1985.

R. E. Tarjan and M. Yannakakis, Simple linear-time algorithms to test chordality of graphs,test
acyclicity of hypergraphs, and selectively reduce acyclic hypergraphs, STAM Journal on Computing,
13(1984), pp. 566-579.

000,0000,000000,0000, 1999.

N. Yamashita, Sparse quasi-Newton updates with positive definite matriz completion, Technical
Report 2005-008, Applied Mathematics and Physics, Kyoto University (August 2005).

H. Yamashita, A globally convergent primal-dual interior point method for constrained optimization,
Optimization Methods and Software, 10(1998), pp. 443-469.

16



