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XXX, TModeling techniques and algorithms on conic optimization] (#R&E{LICHITBZE
TNV ETIVT) ZLDHR) EBT2EDT, #HRBLICEET 2V 2HDRKBELEEICD W
TREPTVWERCEEBRICHBEEM OO TILIT) XLICAT2HEEFEHLEDTHD. i
B RERE & (SR AN O T TREOEMNEHREZR/IMLT 2BETHY, TOETIVERBEND
BINLIBEVSTFICHAZE DEERBLEEETH 2. FARXITLLTD 5 ETEHRINLTWLS.

% 1 Z lIntroduction] (IZL®IC) T, #HRZBIEEBDEEME INETOMROERS LV
FEEOEEBICOVWTEEHTWS., EHARICSVWTHRN2RELEBISHEM E R EE2ET S E
NEW. ThOOBBICH L THSEELEERAVW EZ7 7 O—FHrENTHZHBEEE V. #HEBEILEE
DO THICHMHERBCEEITASEEAVTHELL I ENTE SN, ARBELABBEEZRENREFET
R ZEIMRARE LTHELL. R, XX THRONE 3 DOBBERXZOBEZDOEDH D WNMIZD
BREOEMBEEA S MHERECEREE LTERETE S D, ERICKRELRBBEEZRE & IFE#L L.
IDEIRERDT, FRRDEBEHREAMAEDIFICOVWTHERTWS.

8 2 & [Doubly nonnegative optimization] (GFBFIEEEHREILERE) TEIEEFEEERE
LA NRLCBCARERRTVWS. FEETEERBELCHEE 0-1 BERZEHEASD 2 R#E
ERIBICR T 2ARBNEBEE LTHVWS ZENTESD, ZLDBETHEN MERLELTVWSZ .
EEBENKBEICRDIEEWVD 2 DOBLIPHYBK I ALV, 2 TRET, BEDEIL
BEEIRMYRZOICEEERB/NT 2HEERELTVS. 5, MMEORRELBEELMERL
KL TZODHFEE L THEEEMALEZAREEZRELTWS. ARUEOREBTIRABRELIEK A2
AREREETHELD, ZOBRICHRNALFILEBESHETRELTWS.

% 3 Z Well-conditioned matrix approximation problem] (BFE&1T77LHELIERE) TIEREE1T
FEEUEEENERL KBS AEERRTVWS. ZIROIBBRHZ2EEDE ETEZONETAICEK
HEWRERGRTEZ RO ZRELEBETHY, Hist, EELE, @MIFEREICHEAEZLD. 2T
FEY, SR REEO LRFIVOADBEICHEEE 1 EHOAKBELCEEICHEETET DI &%
BAL, BoNn/RE% 2 PERTHBICMLIENTEEZZEAERLTVWS. T, flfrEMSh
=EEICH L TIEHGHFENOADEEL FREE LEFTET7ILT) ALERELTVLS.

88 4 Z TShip navigation problem] (Ma#ffi{TETEIRIRE) T, MMASHFERAS S BME T—E
OB THMIT T 2BRICMEE EMEEZFEE L TRBOEEE2R/MET 2RBZREEH 2 RiER
BIEREE LTEREL, ZhEDRLBLAEODAZEE 2 DBRTWS. 1 DHIE perspective
BEMEEMIENZ2FEEBERIZEDT, ZOAFEERAVS I E TERHNAERZENL T/RONIR
BEDTREN YA MIRZD, DPREBEEOREBBEANS KRB EHNPFTES. 2 DED
FHEELT, AEBELGEEZSRICEODAEE L TMBOREIL EMEORBELEZREICITD
MEREREE WD TILT) ALERELTWS. SHEERICEY, MNIELBETIEEIED, XHE
REBETIEBEEIBNRLTVWEIELERLTVS.

85 5 & [Summary and prospects] (X&HESEDEE) T, AW THRY EIF-MAKR%E
FEHBIETHRBLEEELBCRICHBOBEELMNATLIILOEERERT EEHIT, AR
DSHEDELEICDOVWTHRRT WS,

f#%  FSCEEIL. TS 2000 55 & JE3C 300 GEA LEFT ORI D2, b L<IZTL 800 4 2 fifet L T< 7230,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 2 copies of
800 Words (English).
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This thesis reviews some modeling techniques and algorithms on conic
optimization. In particular, doubly nonnegative optimization problem,
well-conditioned matrix approximation problems, and ship navigation problem
are covered. Each of them can be formulated as a (mixed-integer) symmetric
cone optimization problem, which is theoretically considered as one of the
largest class of optimization problems that can be efficiently solved. In practice,
however, it is difficult to solve large instances. To solve such ones, exploitation of
its structure and specialized algorithms have been proposed.

One difficulty in solving doubly nonnegative optimization problem is that the
problem is often degenerated and the degeneracy causes numerical errors in a
solution algorithm. To overcome this difficulty, a reduction method for the
problem has been investigated. The method reduces the problem into a smaller
one with less degeneracy. Another difficulty is that an equivalent symmetric cone
optimization problem becomes large. Hence, an inexact primal-dual
path-following method has been proposed.

Symmetric cone optimization problems equivalent to well-conditioned matrix
approximation problems also become large. For a basic problem, the
reformulation into a univariate optimization problem and a binary search for the
resulting problem has been proposed. For extended problems, a projection
algorithm that employs the basic problem as a subproblem has also been
invented.

Ship navigation problem can be modeled as a mixed-integer second-order cone
optimization problem. Even though we can apply a general-purpose solver to this
problem, it is still formidable to solve large instances since it is based on the
branch-and-bound procedure. A perspective reformulation to accelerate the
convergence of the solver and a specialized algorithm named the route
generation algorithm has been proposed.

By reviewing these approaches and numerical results, we discuss the importance
of exploitation of structures.

6% FSCEEIL. F13C 2000 5 & 332 300 554 13O T 50, b LIS 800 554 2 HifH L T2 &y,
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