INTERIOR POINT METHODS F OR

MA THEMA

TICAL PR

OGRAMMING :

A BIBLIOGRAPHY

Eb erhard Kranic h

1

Diskussionsb eitrag Nr. 171

1991

Diskussionsb eitr¨ age des FB WiWi der F ernUniv ersit¨ at Hagen

Herausgegeb en v om Dek an des F ac h b ereic hs

1

FB Wirtsc haftswissensc haften und Op erations Researc h, F ernUniv ersit¨ at Hagen, P .O.

Bo x 940, D–5800 Hagen, W est–German y

Abstract

Nothing is older than a y esterda y’s newspap er! In this sense, this bibliogra-

ph y is incomplete, of course, b ecause of the enormous in terest and ongoing

researc h in in terior–p oin t metho ds for mathematical programming. These ac-

tivities w ere initiated b y Karmark ar’s p olynomial–time linear programming

algorithm in 1984, resulting in a flo o d of researc h pap ers, articles, talks, de-

v elopmen ts of commercial soft w are and so on. This w orking pap er should b e

regarded as a first trial to obtain a surv ey o v er the researc h rep orts, journal

articles, etc., published so far, resp. kno wn to the author.

Ac kno wledgemen ts :

Key W ords : Karmark ar’s algorithm, in terior–p oin t metho ds, pro jec-

tiv e scaling algorithm, affine scaling algorithm, path–follo wing metho ds, loga-

rithmic barrier function algorithm, p oten tial reduction algorithm, tra jectory–

follo wing metho d, p olynomial–time algorithm, metho d of cen ters, gra vitational

metho d, b o x metho d, mathematical programming.

Remark : The reader is kindly requested to send those references to the

authors whic h are not listed or incorrectly cited in this bibliograph y (if p os-

sible, a cop y of the corresp onding rep ort or the article’s citation with the

(complete!) name of the journal, with a short abstract, cross–references and

k eyw ords), or to send a cop y of his o wn reference list (can b e handwritten!) in

order to complete the curren t bibliograph y

2

. The actual list will b e published

elsewhere from time to time, p ossibly b y e–mail.

Last edit : Ma y 10, 2024

2

e–mail : WI805@DHAFEU11 or WI811@DHAFEU11 (EARN), F

AX : (0)2331 804313

In tro duction

In terior–p oin t metho ds for mathematical programming are kno wn for a

long time. With resp ect to solving nonlinear programming problems they

ha v e turned out to b e a reliable to ol, see e.g. Fiacco and McCormic k[196],

F risc h[227, 228],Huard[358], and Lo otsma[480]. But in view of solving linear

programming problems they could not comp ete with G. B. Dan tzig’s simplex

metho d. They w ere only regarded as theoretical alternativ e solution meth-

o ds to, nev er as practical substitutes for the simplex metho d, see e.g. Bro wn

and Ko opmans[109], Caroll[111], Dikin[160, 161], F risc h[230], and P arisot[654].

That these metho ds ha v e failed in linear programming practice at that time

can b e justified b y the lac k of mo dern n umerical linear algebra

3

and sparse

matrix tec hnologies

4

, see e. g. Marsten et al.[511].

A new p olynomial–time linear programming in terior p oin t–metho d w as

presen ted b y N. K. Karmark ar in 1984, whic h w as claimed to b e up to 100

times faster than the simplex metho d, in practice and for an y instance. Kar-

mark ar’s announcemen t stirred the in terest not only of the p opular press, see

e.g. Angier[21], Emmett[182], F ric k er[226], Garfunk el et al.[234], Gleic k[259],

Kolata[448], Philp ott[656], and Stipp[774], but also of the op erations researc h

comm unit y , see e.g. the surv eys of Bazaraa et al.[80], pp. 416–418, F reund[220],

Gill et al.[251], Goldfarb and T o dd[281], Megiddo[524, 525], Monma[590],

T o dd[808, 812], Zimmermann[990], and, in some sense, den Hertog[333].

Since Karmark ar’s publications[403, 404], a great amoun t of con tributions

has b een made to w ards the theoretical analysis and practical implemen tations

of in terior–p oin t metho ds, see e.g. Anstreic her[30], Ba y er and Lagarias[77,

78], Lagarias[466], and Monma[591], and the in v estigations are still going

on, see the Da vid I I–Rep ort[154], and Resende and W righ t[692]. The im-

p ortance of in terior–p oin ts metho ds is reflected b y n umerous talks, w orkshops

and minisymp osia held at v arious op erations researc h or optimization meet-

3

A. George and J. W. H. Liu, Computer Solutions of L ar ge Sp arse Positive Definite

Systems, Pren tice Hall, 1981.

4

S. Pissanetzky

, Sp arse Matrix T e chnolo gy, Academic Press, 1984.

ings, see e.g. the programs of the ann ual meetings of ORSA/TIMS or SIAM,

Dolec ki[170], F reund[220], Megiddo[526, 529], and T o v ey[848, 849].

In order to get an o v erview, in terior–p oin t metho ds can b e broadly classified

in to the follo wing categories, see e.g. den Hertog[333], whereb y the selected

citations are though t as examples :

1. Pro jectiv e scaling metho ds, in tro duced b y Karmark ar[403, 404] and fur-

ther in v estigated and extended e.g. b y Akguel[17], Anstreic her[24, 25, 32,

35, 40], Asic et al.[53], Bazaraa et al.[80], Blair[93], Dennis et al.[155], Do-

dani and Babu[169], F erris and Philp ott[192], F ranklin[206], Ga y[237], de

Ghellinc k and Vial[244], Goldfarb and Mehrotra[278, 279], Gonzaga[292,

306], Hettic h and Margraff[345], Ho ok er[350], Ko jima[430], Ko jima and

T one[447], McDiarmid[517], Mitc hell[563], Mitc hell and T o dd[570, 571],

P aris[653], P o w ell[677], Ro os[697], Shanno[737], Shanno and Marsten[746],

Sh ub[755], Steger[773], T o dd[810], T o dd and Burell[821], T omlin[835],

Vial[895], Y e[951, 956], Y e and Ko jima[965], Zimmermann[992].

2. ’Pure’ affine scaling metho ds, originally prop osed b y Dikin[160, 161, 162]

ab out t w en t y y ears ago, indep enden tly redisco v ered b y e.g. Barnes[63],

Ca v alier and So yster[116], Monma and Morton[592], V anderb ei et al.[888],

and further in v estigated b y e.g. Adler et al.[9], Barnes et al.[72] (b e-

longs in principle to the class of path–follo wing metho ds), Ca v alier and

Sc hall[115], Christiansen and Kortanek[138, 139], Hettic h and Ries[346],

Kortanek and Shi[457], Marsten et al.[507], Mehrotra[540], Mon teiro

et al.[601] (the p olynomialit y is deriv ed from the p olynomial result of

path–follo wing metho ds !), P onnam balam and V anelli[671], Resende and

V eiga[690], Sherali[751] (in principle a path–follo wing metho d), Strang[781,

782, 783], T o dd[819], W ei[900, 901].

Megiddo and Sh ub[532] ha v e sho wn that algorithms b elonging to this

class can b e supp osed to b e non–p olynomial.

3. P ath– or tra jectory–follo wing metho ds, initiated b y Gill et al.[253], sho w-

ing a certain equiv alence to Karmark ar’s algorithm, and further in v esti-

gated b y e.g. Anstreic her et al.[43], Ben–Da y a and Shett y[83, 82], Gold-

farb and Liu[275], Gonzaga[291, 302], Gonzaga and T o dd[308], den Her-

tog et al.[335], Ko jima et al.[443], Lustig[484], Lustig et al.[494, 492],

Marsten et al.[511], Marxen[513], McShane et al.[520], Megiddo[528],

Mehrotra[542], Mehrotra and Sun[549], Mon teiro and Adler[598, 599],

Osb orne[636, 637], Renegar[682], Ro os[704, 705],T o dd[817], T o dd and

Vial[824], Tseng[853], V aidy a[869], Zh u and Kortanek[986].

4. Affine scaling metho ds applied to a p oten tial function, describ ed in

Anstreic her and Bosc h[41], F reund[221], Gonzaga[295, 299, 303], Y e[959].

5. Metho d of cen ters, describ ed e.g. in Boggs et al.[100, 102], Jarre[375, 378,

381], Jarre et al.[383], Mehrotra and Sun[552], Sonnev end[763, 765, 766],

Witzgall et al.[908].

6. Gra vitational metho d, dev elop ed in Murt y[612, 613] and implemen ted

b y Chang and Murt y[121].

7. Bo x metho d, as describ ed in Zik an and Cottle[987, 988, 989].

Algorithms b elonging to the class 4 are the most promising, b ecause they do

not lo ose their theoretical complexit y in practice. Unfortunately

, no computa-

tional exp eriences are published, at least as y et.

During the last few y ears practical implemen tations of linear program-

ming in terior–p oin t metho ds w ere dev elop ed, whic h are sup erior to the sim-

plex metho d, not necessarily for eac h sp ecial problem, but at least for a set of

problems, suc h as Ga y’s netlib problem collection, see e.g. Lustig[486], Marsten

et al.[507, 511], McShane et al.[520]. F or solving ev eryda y linear programming

problems there exists a rule of th um b : If the problem size is small, i.e. the

n um b er of v ariables is lo w er than 500, the simplex metho d is sup erior in most

cases and consequen tly ’still aliv e’, otherwise solv e the problem via an in terior–

p oin t metho d.

No w ada ys, there exist at least t w o commercial implemen tations. The first one

is OB1, dev elop ed b y Shanno and Marsten[747], see also e.g. Lustig et al.[497],

and the second is the A

T & T K

ORBX Linear Programming System[55, 126],

a soft w are/hardw are com bination.

A concluding remark : T alks, w orkshops and minisymp osia are handled as

tec hnical rep orts, b ecause I am rather sure that to eac h talk there exists an

underlying rep ort.

Title w ord cross-reference

B ig − M [445]. L [670]. L

1

[714, 752]. L

∞

[714]. l og x [117].

O ((m + n)n

2

+ (m + n)

1.5

nL) [869]. O (n

0.5

L) [342]. O (n

3.5

L) [549]. O (n

3

L)

[580, 583, 582, 955, 41, 275, 291, 543, 578, 596, 705, 959]. O (n ρ

L) [580].

O (nL) [843, 308, 298, 446, 519, 822, 963, 969]. P [440, 938]. P

0

[652].

1990s [154].

48 [138].

5th [170].

’91 [616].

absolute [555]. Accelerating [797, 799]. Acceleration [627]. acceptance

[25]. accuracy [500, 832]. Activ e [898, 845]. adaptation [429, 890].

adaptiv e [382, 426, 582, 588]. Adding [240]. Adopting [18]. adv anced

[284]. Adv ances [37, 190, 283, 449, 497]. Affine

[73, 264, 263, 670, 877, 12, 14, 45, 54, 58, 71, 72, 74, 68, 63, 70, 91, 115, 138,

139, 176, 188, 207, 246, 308, 304, 294, 307, 299, 327, 372, 373, 371, 452, 455,

473, 505, 506, 507, 512, 536, 537, 540, 557, 569, 592, 597, 601, 671, 672, 679,

688, 690, 687, 784, 819, 822, 855, 858, 860, 859, 875, 878, 887, 906, 952, 939,

949, 973, 975, 152, 153, 77]. against [146]. ¨ ahnlic he [423]. airlift

[110, 425, 904]. Algebra [242, 257, 916]. algebraic [1]. algoritam [49].

Algorithm [148, 2, 9, 13, 3, 10, 7, 5, 8, 16, 22, 29, 35, 41, 44, 36, 39, 28, 23,

42, 24, 25, 26, 33, 40, 32, 46, 47, 58, 59, 62, 72, 74, 68, 61, 63, 70, 79, 82, 83,

84, 89, 87, 93, 94, 96, 97, 103, 104, 107, 108, 114, 115, 116, 120, 118, 122, 123,

124, 132, 138, 139, 141, 145, 155, 157, 158, 163, 164, 165, 166, 175, 180, 182,

185, 191, 192, 193, 206, 207, 208, 223, 224, 214, 219, 209, 212, 222, 213, 235,

236, 237, 240, 245, 260, 261, 269, 266, 270, 268, 274, 275, 278, 277, 280, 281,

276, 296, 308, 287, 290, 304, 294, 307, 291, 313, 315, 323]. algorithm

[326, 327, 329, 331, 332, 345, 346, 350, 355, 356, 357, 365, 368, 371, 374, 384,

385, 392, 388, 390, 394, 393, 397, 401, 403, 417, 422, 418, 421, 420, 406, 404, 405,

414, 415, 416, 430, 447, 439, 443, 446, 442, 451, 452, 457, 454, 455, 462, 463, 468,

469, 471, 477, 475, 476, 472, 478, 482, 489, 484, 483, 502, 505, 508, 507, 515, 518,

519, 521, 527, 533, 550, 549, 535, 543, 557, 558, 560, 561, 563, 574, 564, 566, 569,

567, 572, 570, 571, 568, 573, 576, 578, 583, 582, 579, 594, 596, 600, 597, 601, 602,

603, 623, 624, 631, 630, 634, 635, 647, 649, 646, 652, 653, 657, 658, 659, 673].

algorithm

[669, 677, 679, 682, 684, 688, 690, 687, 689, 695, 700, 702, 704, 714, 718, 719,

722, 725, 726, 729, 733, 736, 734, 735, 745, 746, 751, 752, 755, 757, 758, 759,

760, 762, 773, 778, 777, 781, 783, 785, 786, 802, 809, 817, 821, 822, 827, 818,

814, 824, 826, 807, 806, 815, 805, 810, 816, 829, 828, 832, 831, 830, 843, 846, 847,

848, 849, 853, 854, 855, 865, 866, 870, 869, 871, 874, 875, 878, 887, 888, 891, 892,

906, 910, 917, 943, 956, 953, 927, 965, 970, 971, 972, 938, 946, 939, 926, 957, 944,

968, 955, 948, 963, 969, 961, 931, 932, 934, 959, 973, 974, 979, 978, 986, 985].

algorithme [426, 472, 829, 828, 831]. Algorithmen [310]. Algorithmic

[100, 751]. Algorithms [150, 151, 184, 651, 1, 4, 6, 18, 20, 30, 38, 31, 54, 73,

86, 98, 110, 119, 127, 143, 189, 215, 214, 221, 239, 246, 265, 295, 289, 293,

300, 299, 292, 298, 310, 311, 319, 318, 316, 325, 328, 343, 353, 354, 387, 399,

413, 428, 431, 434, 445, 438, 437, 450, 458, 465, 479, 481, 495, 512, 518, 532,

[116, 123, 136, 349, 360, 397, 494, 492, 510, 592, 659, 750, 741]. Exp eriences

[726, 148, 725]. exp erienze [148]. exp erimen t [46]. Exp erimen tal

[575, 834, 483, 835]. Exp erimen tation [691]. Exp erimen ts

[633, 20, 345, 451, 457, 560, 470]. exp ert [141]. explicit [122]. explicitly

[988]. Exploiting [120, 806]. extension

[209, 245, 400, 600, 601, 641, 773, 821, 943, 972]. Extensions [361].

exterior [794, 899]. extrap olation [765, 770, 771]. extreme [140].

face [603]. faces [1, 850]. facet [554]. facilities [422]. factor [537].

factorization [284, 387, 846, 847]. factorizations [238]. family [44]. F ast

[399, 643, 365, 368, 448, 516, 798, 873]. faster [226, 537]. F easibilit y

[488, 388, 894]. feasible [470, 615, 761]. feedbac k [767]. few [104]. Fiacco

[511]. fields [138, 176, 366]. fill [87]. fill-in [87]. finding

[210, 212, 531, 554, 548, 603, 868]. Finite [544, 500, 958]. First [713, 558].

flattening [791]. flo w [27, 129, 135, 231, 424, 515, 608, 688, 687, 689, 993].

Flo ws [80, 95, 399, 401, 559, 690]. fo cuses [258]. F olding [21]. follo wing

[4, 34, 296, 305, 293, 302, 303, 316, 341, 342, 340, 337, 384, 450, 478, 551,

558, 583, 582, 585, 598, 599, 627, 681, 700, 702, 704, 770, 771, 824, 823, 854,

914, 920, 936, 942, 970, 975, 982, 986, 985]. force [311]. form

[35, 36, 26, 152, 153, 227, 229, 237, 385, 684, 856, 988]. form ulation

[260, 498]. F orm ulierung [260]. F OR TRAN [286]. F ractional

[918, 23, 24]. framew ork [433, 575, 745]. F rance [170]. F ree

[243, 546, 752, 877]. F renc h [170]. F reund [857]. F ully [893, 957].

function [82, 83, 109, 159, 177, 186, 195, 221, 222, 213, 274, 276, 302, 343,

335, 361, 362, 364, 368, 369, 370, 474, 479, 610, 641, 665, 664, 712, 698, 702,

706, 843, 868, 870, 871, 907]. functions

[163, 207, 359, 389, 390, 440, 636, 661, 898, 918, 937, 947, 935]. F urther

[137, 421, 414, 944, 964, 932, 938].

GA USS [84]. Genauigk eit [500]. general [91, 216, 320, 433, 468, 790, 981].

Generalization [390, 209, 261, 778]. generalization/extension [209].

Generalized [545, 375, 384, 389, 608, 684, 957]. generate [319].

generation [269, 565, 562, 635, 948]. generic [484]. geometric

[11, 452, 455, 453]. geometry [77, 78, 219, 411, 466]. German [170]. get

[186]. Ghellinc k [261]. Global

[769, 795, 854, 858, 859, 190, 600, 631, 640, 763, 863, 889, 890, 954]. globally

[630, 968]. Gordan [389]. gradien t

[128, 227, 395, 536, 608, 611, 629, 735, 746, 891]. gradien ts [221]. grain

[18]. grande [472]. graph [686]. graphs [419]. gra vitational [121, 612].

gra vit y [183]. group [929].

Hamiltonian [95]. Handling [546, 883]. hard [448]. held [144, 467, 713].

Higher [99, 112, 547, 539]. Hilb ert [466]. historical [617]. history [911].

Holmdel [55]. homogeneous [16, 245, 277, 390]. homotopies [618].

Homotop y [435, 436, 619, 97, 232, 379, 621, 715, 769]. Huard [905].

h ybrid [457, 454, 576, 841].

I. [887]. ICIAM [616]. idea [725]. Idee [725]. iden tification

[764, 798, 801]. Iden tifying [485, 181]. ihre [776]. I I

[212, 599, 29, 28, 78, 219, 303, 571, 825, 814, 810, 838, 988]. I I I [466]. im

[260]. Imai [367]. Imai’s [861, 862, 976]. IMP [503]. Implemen tation

[4, 7, 58, 148, 415, 507, 534, 536, 537, 558, 560, 602, 675, 745, 760, 833, 2, 9,

8, 59, 124, 128, 247, 284, 309, 331, 383, 447, 471, 489, 506, 520, 542, 535, 538,

541, 561, 595, 688, 720, 726, 741, 834, 842, 891, 906]. Implemen tations

[540, 60, 537, 591, 691]. Implemen tazione [148]. implemen ted [127, 785].

Implemen tierung [331]. Implemen ting

[10, 114, 115, 658, 722, 837, 838, 15, 490, 508, 744]. IMPLO [286].

Impro v ed [807, 36, 392]. impro v emen t [517]. impro v es [474].

Impro ving [461, 828]. indefinite [248, 886]. indep enden t [419].

indicators [181]. inductiv e [685]. inequalities [106, 109, 327, 764, 765].

inequalit y [114, 117, 208, 209, 300, 854]. inexp ensiv e [672]. infeasible

[215, 217, 213, 218]. inference [685]. infinite [48, 193, 454, 678]. influence

[702]. Inner [460, 718, 724]. innere [500, 776]. inscrib ed [364, 427].

insigh ts [751]. In teger [398, 622, 728, 103, 418, 421, 684, 907].

In tegrabilit y [366]. in tegrals [982]. In tegrating [848]. In tegration [470].

In telligen t [629]. in teraction [495]. in teractiv e [166]. in terest [757].

in t ´ erieures [787]. In terior [133, 142, 215, 220, 241, 251, 271, 274, 300, 312,

319, 324, 333, 380, 412, 424, 464, 479, 496, 511, 504, 509, 529, 598, 599, 644,

648, 663, 676, 713, 716, 736, 734, 735, 740, 739, 747, 852, 851, 899, 913, 915,

954, 945, 933, 13, 15, 10, 7, 6, 18, 19, 30, 38, 37, 48, 60, 65, 64, 67, 75, 84, 87,

88, 92, 101, 103, 113, 112, 134, 136, 137, 135, 143, 152, 153, 149, 174, 173,

175, 177, 181, 186, 193, 199, 201, 202, 214, 211, 212, 231, 239, 243, 258, 265,

282, 273, 275, 285, 284, 286, 306, 301, 309, 313, 311, 314, 318, 315, 317, 320,

323, 326, 332, 334, 366, 386, 387, 397, 400, 418, 421, 420]. in terior

[410, 419, 408, 411, 416, 431, 434, 445, 438, 439, 443, 437, 456, 461, 468, 470,

473, 499, 497, 491, 490, 493, 495, 487, 485, 484, 483, 488, 494, 492, 498, 500,

501, 505, 510, 506, 507, 515, 520, 532, 527, 542, 550, 546, 543, 534, 538, 548,

559, 560, 565, 562, 575, 579, 581, 586, 588, 591, 596, 595, 602, 605, 607, 608,

611, 617, 627, 632, 630, 637, 640, 647, 649, 665, 668, 673, 669, 675, 684, 692,

686, 691, 689, 717, 720, 722, 721, 730, 731, 733, 749, 741, 738, 742, 748, 753,

754, 756, 761, 775, 788, 797, 798, 799, 802, 801, 803, 813, 817, 820, 815, 833,

836, 837, 838, 845, 863, 886, 882, 889]. in terior

[890, 900, 901, 917, 916, 919, 920, 921, 924, 958, 968, 940, 960, 932, 980, 981,

979, 977, 978, 993, 1, 154, 850, 776]. In ternational [713]. In tro duction

[147, 234, 347, 351, 522, 782]. in tuitiv e [219]. In v erse [338]. in v estigation

[575, 689]. Iri [367, 861, 862, 976]. Issues [912, 4, 130, 488, 557, 916].

iteration [19, 308, 298, 446, 517, 519, 580, 822, 843, 963, 969]. iterations

[40]. Iterativ e [160, 93, 161, 185, 415, 631, 630, 717]. iterativ ely [779].

Ithaca [144].

Jan uary [713]. Join t [467]. July [467]. June [467]. June/July [467]. Just

[511].

Kalman [188]. Karmark ar

[49, 79, 145, 157, 167, 168, 169, 182, 260, 281, 331, 350, 374, 423, 392, 472, 502,

563, 604, 618, 677, 725, 778, 777, 781, 783, 829, 828, 831, 934, 2, 9, 3, 5, 8, 17,

22, 35, 44, 23, 25, 40, 32, 46, 47, 52, 53, 51, 59, 62, 61, 89, 90, 93, 94, 96, 107,

116, 120, 118, 122, 123, 124, 129, 132, 141, 155, 158, 159, 192, 206, 208, 209,

235, 236, 237, 240, 245, 253, 270, 272, 279, 278, 277, 280, 290, 328, 330, 329,

345, 360, 362, 385, 389, 393, 400, 401, 417, 422, 413, 415, 426, 430, 447, 462,

463, 469, 471, 477, 474, 475, 476, 472, 482, 508, 517, 516, 518, 521, 533, 535].

Karmark ar

[538, 561, 574, 564, 566, 569, 567, 572, 570, 571, 568, 573, 592, 600, 623, 635,

640, 653, 657, 658, 659, 671, 672, 673, 678, 679, 695, 697, 698, 714, 719, 723, 726,

727, 729, 737, 744, 745, 746, 751, 758, 759, 773, 785, 786, 789, 795, 804, 809, 821,

807, 806, 805, 816, 829, 828, 832, 831, 830, 835, 842, 844, 846, 847, 848, 856, 865,

866, 874, 888, 891, 918, 943, 956, 953, 965, 972, 930, 931, 974, 984, 815, 849].

Karmark aro v a [374]. Karmark aro v e [50]. Karmark ar’s [390]. KKT

[250]. knapsac k [651]. Ko jima [42, 818]. Komplexe [226]. Komplexiẗ at

[776]. Konzepte [156]. K

ORBX

[128, 127, 125, 126, 321, 351, 352, 353, 881, 55, 110, 425].

Lab oratories [55, 233]. Lagrange [511]. language [84]. Large

[144, 295, 302, 303, 431, 475, 668, 75, 92, 99, 178, 200, 265, 285, 284, 308,

304, 294, 357, 416, 434, 472, 504, 558, 606, 609, 649, 666, 667, 669, 695, 822,

843, 846, 847, 897, 929]. larger [296]. La w [150, 151]. Least

[555, 178, 201, 202, 643, 734, 779]. Legendre [78]. Legrende [466].

Leon tief [924]. Letter [162, 233]. library [286]. lik e [815]. limit [139, 819].

Limiting [12, 14, 441, 54]. Line [610, 946]. lineaire [654, 787]. lineaires

[472, 828]. Linear

[27, 55, 80, 128, 127, 125, 148, 203, 229, 241, 242, 257, 348, 354, 402, 467,

523, 524, 614, 613, 656, 696, 713, 699, 703, 728, 844, 867, 905, 916, 9, 4, 12,

14, 11, 15, 10, 7, 16, 20, 22, 29, 41, 36, 39, 28, 34, 23, 38, 42, 31, 37, 24, 26,

33, 53, 51, 56, 62, 73, 79, 77, 78, 82, 86, 89, 88, 92, 93, 95, 97, 102, 100, 99,

101, 104, 106, 109, 108, 114, 115, 117, 119, 118, 121, 131, 133, 136, 140, 143,

145, 152, 153, 154, 155, 156, 160, 163, 164, 165, 167, 168, 169, 171, 172, 173,

175, 176, 180, 185, 186, 189, 188, 187, 190, 193, 198, 199, 200, 201, 202, 205].

linear [204, 206, 207, 208, 215, 217, 223, 220, 219, 221, 209, 211, 222, 213,

218, 230, 227, 232, 235, 236, 237, 239, 240, 243, 244, 245, 246, 252, 251, 254,

255, 256, 253, 249, 250, 261, 262, 270, 267, 282, 273, 278, 277, 285, 284, 286,

296, 295, 308, 287, 297, 304, 294, 305, 306, 293, 300, 299, 292, 291, 302, 303,

298, 309, 313, 312, 311, 317, 333, 341, 343, 334, 340, 338, 344, 349, 350, 355,

356, 361, 363, 364, 365, 368, 369, 370, 367, 372, 373, 371, 374, 382, 385, 386,

423, 388, 394, 393, 395, 396, 403, 407, 404, 405, 411, 414, 415, 416, 428, 431,

434, 438, 439, 443, 444, 446, 442, 437, 432, 449, 451, 457, 458, 460]. linear

[461, 465, 466, 472, 478, 490, 487, 485, 488, 486, 494, 492, 500, 501, 506, 507,

511, 504, 509, 512, 513, 514, 517, 518, 520, 519, 528, 532, 522, 525, 530, 545,

547, 554, 534, 538, 536, 558, 560, 564, 566, 565, 569, 567, 572, 562, 576, 578,

580, 583, 584, 582, 579, 585, 587, 586, 589, 588, 577, 590, 592, 594, 596, 600,

601, 593, 606, 609, 615, 611, 612, 619, 620, 617, 621, 624, 625, 626, 629, 632,

630, 634, 635, 636, 637, 638, 639, 641, 642, 643, 646, 652, 653, 654, 665, 661,

662, 668, 673, 674, 679, 680, 682, 681, 689, 694, 695, 697, 709, 711, 710, 712,

708, 701, 700, 702, 704, 705, 706, 718]. linear

[727, 729, 733, 736, 734, 740, 739, 742, 747, 751, 752, 754, 755, 756, 758, 762,

761, 764, 763, 770, 771, 773, 775, 780, 788, 794, 791, 795, 798, 800, 802, 801,

819, 813, 817, 821, 822, 825, 827, 818, 814, 808, 823, 811, 807, 806, 815, 812,

810, 816, 828, 833, 835, 836, 841, 843, 845, 853, 854, 858, 864, 860, 857, 856, 859,

861, 862, 863, 865, 869, 872, 873, 880, 877, 888, 883, 884, 892, 894, 895, 896, 898,

899, 900, 901, 902, 906, 908, 909, 910, 911, 918, 919, 920, 922, 924, 929, 937, 942,

950, 951, 956, 927, 965, 967, 938, 946, 926, 957, 949, 958, 962, 968, 955, 925, 930,

966, 963, 969, 960, 928, 964, 961, 933, 959, 980, 979, 976, 977, 975, 978, 982].

linear [983, 987, 988, 989, 990, 598]. lineare [148]. Linearen

[156, 423, 56, 261, 262]. linearer [500]. linearly

[301, 307, 627, 743, 784, 917, 933, 986]. linearnim [374]. linesearc h [35].

little [238, 445]. Lo cal [864, 861, 863]. lo cally [868, 968]. lo cating [800].

Log [743]. logarithmic

[163, 228, 227, 276, 343, 335, 389, 452, 455, 459, 610, 654, 712, 706, 843].

logarithmique [654]. logiciel [472]. logiciels [831]. Long

[41, 712, 43, 34, 341, 343, 342, 478, 583, 584, 587]. l¨ osen [226]. L¨ osung

[56, 500]. lo w [817, 824]. lo w er [297, 564]. LP

[60, 138, 139, 149, 224, 219, 247, 319, 337, 346, 357, 430, 447, 597, 595, 683,

720, 722, 726, 846, 847, 882, 878]. LP-problem [247]. LP’s [505, 18].

mac hines [675]. macros [348]. made [656]. main [17]. Maine [467].

Managemen t [147]. man y [104]. Massiv e [238]. massiv ely [18, 19].

matc hing [574, 568]. material [138]. math [774, 107].

MA TH/PR

OTRAN [107]. Mathematical

[467, 529, 685, 184, 288, 310, 320, 358, 464, 526, 633, 792, 793, 837, 838, 977].

Mathematics [234, 782, 903, 154, 783]. Mathematik [322, 903].

mathematisc he [310]. matrices [885]. matrix [61, 285, 652, 873, 938].

maximal [427]. maximization [628]. maximizing [109]. maxim um [419].

McCormic k [511]. mec hanized [229]. Mehrotra [490]. memory [238].

Metho d [893, 19, 43, 45, 52, 53, 51, 48, 56, 57, 71, 75, 79, 100, 101, 103, 106,

113, 121, 132, 136, 137, 135, 145, 152, 153, 149, 167, 168, 169, 174, 172, 183,

186, 201, 202, 203, 216, 223, 225, 228, 230, 227, 229, 231, 244, 252, 251, 255,

247, 253, 262, 272, 282, 273, 279, 301, 302, 303, 309, 330, 336, 335, 340, 339,

337, 344, 358, 359, 364, 369, 370, 367, 372, 373, 381, 382, 376, 378, 379, 383,

375, 377, 386, 387, 400, 406, 415, 429, 440, 441, 470, 474, 499, 491, 490, 493,

487, 496, 485, 488, 494, 492, 500, 510, 506, 517, 516, 520, 542, 552, 550, 565,

562, 575, 577, 592, 604, 606, 607, 615, 611, 612, 618]. metho d

[627, 633, 637, 638, 639, 640, 641, 671, 672, 678, 682, 694, 695, 697, 707, 709,

711, 698, 708, 705, 727, 730, 731, 750, 749, 744, 761, 764, 784, 788, 789, 790,

792, 793, 794, 791, 795, 800, 803, 824, 834, 835, 837, 838, 840, 841, 842, 845,

860, 857, 859, 861, 862, 868, 889, 890, 894, 900, 901, 905, 918, 919, 920, 922, 923,

924, 943, 927, 925, 930, 928, 931, 934, 976, 975, 984, 987, 988, 989, 993, 857].

Metho des [787]. Metho dolgy [481]. Metho ds

[76, 81, 142, 197, 241, 409, 480, 529, 609, 693, 713, 876, 15, 37, 57, 60, 65, 67, 85,

88, 92, 99, 108, 112, 131, 133, 134, 154, 156, 171, 172, 177, 181, 194, 195, 199,

200, 205, 204, 220, 211, 212, 243, 251, 256, 253, 249, 250, 258, 264, 263, 271, 285,

284, 286, 288, 297, 305, 306, 302, 303, 312, 317, 320, 333, 334, 342, 338, 366, 380,

391, 396, 412, 411, 424, 433, 435, 436, 456, 460, 461, 464, 473, 495, 498, 501, 511,

504, 509, 513, 514, 551, 545, 547, 546, 544, 539, 534, 538, 536, 537, 548, 540, 559,

590, 595, 617, 625, 632, 663, 660, 666, 667, 668, 676, 675, 681, 683, 692, 716].

metho ds [717, 741, 743, 740, 739, 742, 747, 748, 753, 756, 769, 776, 775, 779,

797, 798, 799, 813, 825, 833, 836, 839, 840, 852, 850, 851, 858, 864, 886, 882,

899, 912, 913, 914, 916, 915, 921, 926, 962, 982, 991, 992, 721]. meto de [50].

metric [155, 865]. military [110, 425, 904]. Minimization

[196, 200, 289, 474, 670, 714]. minimizing [870, 871]. Minim um

[69, 66, 231, 424, 515, 687, 689]. mise [787]. mixed [907]. Mizuno [42, 818].

mo del [984]. mo delling [904]. mo dels [360, 417, 811]. mo dification

[116, 157, 260, 502, 630, 888]. Mo dified

[665, 664, 661, 660, 22, 35, 346, 641, 786, 974]. mo difik acije [49].

Mo difik ation [260, 502]. monotone [223, 314, 316, 315, 441]. monotonic

[24, 224]. monotonicit y [36, 39]. Mon te [6]. Motiv ation [156]. MP [138].

MP/48 [138]. MPS [151]. m ulti [360, 673]. m ulticommo dit y

[129, 135, 399, 401, 559]. m ultiob jectiv e [602, 852]. m ultiple [1, 205, 850].

m ultiplex [230, 229, 762]. m ultiplication [873]. m ultiplicativ e

[361, 362, 364, 368, 369, 370]. m ultistage [607].

N. [93, 729, 804]. Na v al [258]. Near [966]. nearb y [800]. nek e [49].

Netherlands [713]. netlib [496]. Net w ork

[80, 45, 47, 135, 141, 175, 231, 424, 688, 690, 687, 689, 759, 906]. net w orks

[166, 851]. Neuer [772]. Neuere [156]. neural [851]. Newton

[200, 216, 225, 262, 511, 790, 19, 27, 79, 85, 244, 253, 332, 527, 550, 682, 683,

792, 793, 794, 791, 803, 868]. Newtonmetho de [262]. NJ [55]. no [38].

non [140]. non basic [134]. noncon v ex [324, 450, 644, 645, 939, 940].

nondegenerate [294]. nondifferen tiable [264, 266, 263]. Nonlinear

[105, 196, 480, 77, 78, 111, 113, 177, 194, 207, 231, 254, 314, 316, 315, 332,

358, 424, 436, 456, 466, 468, 614, 613, 638, 648, 663, 662, 668, 669, 676, 677,

743, 780, 914]. nonlinearized [177]. nonlinearly [913]. norm [734]. note

[54, 254, 564, 836]. Notes [118]. notion [765, 766]. No v el [170]. NP

[410, 408]. n ull [746, 816]. Numerical [20, 67, 204, 257, 480, 829, 903, 51,

130, 384, 387, 457, 560, 654, 725, 768, 796, 830, 912]. n umeric k e [49].

n umerique [654, 829]. Numerisc he [322, 903, 725]. n utshell [781]. NY

[144].

OB1 [497]. ob jectiv e [1, 177, 278, 850, 927, 926, 925, 928]. ob jectiv es

[112]. observ ers [767]. obtains [463]. Octob er [144, 170]. o euvre [787].

Office [258]. one [418, 421, 474, 543, 579, 785]. only [221]. ONR [258].

op erational [76]. Op erations [81, 347, 291, 549, 673, 869, 696]. Optimal

[171, 832, 134, 239, 278, 430, 485, 528, 531, 554, 635, 798, 801, 956, 965].

optimalit y [134]. Optimierung [156, 261, 262, 423].

Optimierungsaufgab en [226]. Optimierungsmetho den [81].

Optimierungsproblemen [56]. Optimierungsv erfahren [693].

optimisation [897]. Optimization [81, 105, 117, 144, 170, 197, 257, 398,

480, 481, 556, 616, 622, 655, 693, 904, 1, 76, 85, 130, 226, 248, 264, 265, 266,

263, 283, 286, 301, 325, 332, 412, 563, 570, 571, 573, 602, 607, 648, 663, 673,

732, 731, 764, 796, 852, 850, 913, 917, 915, 923, 954, 968]. Optimizing

[174, 111, 207]. order [99, 112, 172, 452, 455, 547, 539, 558]. ordering

[567, 719]. original [260]. Originalproblem [260]. orthan t [874]. other

[840]. Ov erseas [759, 422]. o v erview [298, 741].

P ap ers [144]. P arallel

[352, 353, 650, 720, 18, 19, 133, 175, 271, 501, 607, 642, 663, 675, 872, 897].

parallelization [627]. parallels [617]. parameter [459].

parameterization [1]. parameters [76, 429]. parametric

[11, 216, 223, 224, 225, 790]. part

[987, 988, 77, 78, 211, 212, 302, 303, 410, 466, 570, 571, 598, 599, 837, 838].

partial [42, 104]. particular [227]. partitioning [686, 749, 748]. passes

[774]. P aten te [310]. P aten ts [310, 146, 844]. P ath

[305, 293, 316, 450, 551, 681, 4, 34, 224, 296, 302, 303, 341, 342, 340, 337,

384, 432, 453, 478, 558, 583, 582, 585, 598, 599, 627, 770, 771, 824, 823, 854,

914, 920, 936, 942, 970, 975, 982, 986, 985]. path-follo wing [936]. paths

[314, 715]. P ath w a ys [528]. PC [60]. p enalt y

[195, 361, 364, 368, 370, 712, 706]. p erfect [21, 568]. P erformance

[201, 202, 5, 40, 58, 125, 192, 471, 539, 702, 719, 787, 828, 881].

p erformances [828]. p erio d [360]. p ersonal [503]. P ersp ectiv es

[374, 217]. P ersp ektivy [374]. p erturbations [453]. P erturb ed [195].

Phase [64, 487, 29, 28, 203, 205, 219, 252, 825, 814, 810, 219]. Pictures

[236]. piecewise [143]. piv oting [698]. place [783]. plan [154]. planes

[269, 749]. planning [141, 166, 422, 759]. Pla ying [820]. P oin t

[142, 241, 529, 713, 1, 13, 15, 10, 7, 6, 19, 30, 37, 60, 65, 64, 67, 75, 84, 87, 88,

92, 101, 103, 113, 112, 133, 134, 136, 137, 135, 140, 143, 154, 174, 173, 175, 177,

180, 181, 186, 193, 201, 202, 215, 220, 214, 211, 212, 239, 243, 251, 265, 271, 274,

282, 273, 275, 285, 284, 286, 300, 313, 312, 311, 319, 318, 315, 317, 320, 324, 323,

326, 332, 333, 334, 366, 380, 386, 387, 397, 400, 418, 421, 412, 420, 410, 419, 408,

411, 416, 431, 434, 445, 438, 439, 443, 437, 456, 461, 464, 468, 470, 473, 479, 499,

497, 491, 490, 493, 495, 487, 485, 484, 483, 488, 494, 492, 498, 500, 501, 505].

p oin t [510, 506, 507, 511, 504, 509, 515, 520, 532, 542, 550, 543, 534, 538,

548, 559, 560, 565, 562, 581, 586, 588, 596, 595, 602, 607, 608, 617, 627, 632,

630, 637, 640, 644, 647, 649, 648, 663, 668, 673, 669, 676, 675, 684, 686, 691,

689, 716, 717, 720, 722, 721, 724, 730, 731, 733, 736, 735, 749, 741, 740, 739,

742, 747, 748, 753, 754, 756, 776, 775, 794, 797, 798, 799, 801, 803, 813, 817,

815, 833, 837, 838, 845, 852, 851, 863, 886, 882, 889, 890, 900, 901, 917, 919,

920, 921, 924, 954, 945, 957, 958, 968, 960, 980, 981, 979, 977, 978, 993].

p oin ts [314, 820, 935]. p olyhedra [69, 209, 210]. p olyhedral [212].

p olyhedron [603]. p olyhedrons [763]. P olynomial

[70, 82, 83, 221, 299, 343, 581, 625, 626, 645, 706, 808, 893, 56, 72, 63, 106,

164, 165, 191, 223, 244, 262, 313, 327, 339, 386, 403, 404, 405, 414, 442, 489,

515, 589, 577, 597, 601, 603, 624, 634, 682, 709, 711, 700, 703, 704, 715, 802,

853, 956, 965, 967, 971, 926, 957, 979, 978, 986]. P olynomial-Time [893].

p olynomialen [56, 262]. p olynomialit y [364, 367, 475]. p olynomially

[922]. p olytop e [208, 427, 850, 867, 868]. p olytop es [1, 66, 947, 941].

p olyv ector [366]. p onasanje [50]. p ositiv e [140, 444]. P oten tial

[947, 29, 39, 42, 159, 221, 213, 228, 227, 274, 296, 295, 297, 316, 325, 336, 340,

356, 357, 362, 389, 394, 439, 446, 474, 479, 512, 580, 594, 646, 652, 684, 707, 698,

702, 818, 814, 868, 937, 942, 938, 946, 944, 935, 955, 948, 966, 961, 959, 303].

p our [472]. P o w er [413, 601, 772]. Practical [197, 234, 589, 482, 535, 774].

Practice [242, 713, 664]. preconditioned [536, 735, 128].

Preconditioners [248, 538]. prediction [545]. predictor

[112, 164, 490, 541, 803, 824]. Preliminary [659]. prepro cessing [724].

preserving [475]. price [131, 962]. prices [267]. Pricing [620]. Primal

[249, 513, 514, 2, 84, 113, 136, 137, 138, 139, 185, 221, 247, 282, 273, 275, 308,

297, 294, 307, 355, 356, 357, 373, 371, 382, 434, 443, 499, 491, 493, 487, 484,

494, 492, 500, 510, 512, 520, 519, 527, 531, 542, 544, 541, 588, 596, 598, 599,

597, 601, 750, 738, 760, 788, 802, 822, 859, 875, 919, 923, 966, 980, 978, 500].

primer [653]. principales [426]. principle [428, 621, 662, 723]. Principles

[227]. Prior [87, 134]. Probabilistic [811, 960]. problem [57, 223, 214, 247,

259, 260, 397, 419, 439, 432, 530, 583, 582, 577, 608, 627, 628, 636, 638, 707,

699, 701, 700, 703, 702, 716, 752, 766, 774, 790, 818, 889, 890, 894, 938, 957].

probleme [654]. problems

[559, 133, 730, 896]. structures [8, 120]. Studies [330]. study

[6, 92, 181, 204, 471, 863]. sub ject [109]. subspaces [174]. Successful

[591]. successiv e [668]. suggested [561]. suggestions [109]. suitable

[678]. summary [438]. Summer [467]. SUMT [34, 195]. Sup er

[977, 846, 847]. sup ercomputer [451, 499, 491, 722]. Sup ercomputers

[124, 178, 506]. sup erfast [636]. sup erieuremen t [828]. sup erlinear

[386, 544, 980, 981]. sup erlinearly [214, 519, 802, 969, 979]. surface [111].

surv ey [167, 169, 334, 556]. Switc hing [527]. Sym b olic [635]. Symmetric

[885, 886]. Symp osium [518, 713]. System [55, 321, 16, 76, 141, 201, 202,

212, 245, 417, 837, 838, 128, 127, 125, 126, 351, 352, 353, 503, 881]. systems

[106, 111, 248, 250, 536, 765, 795, 886, 884].

T [55, 128, 127, 125, 126, 233, 321, 351, 352, 353, 881, 774]. taille [472].

task [98]. T eac hing [849]. T ec hnique [105, 111, 605, 798, 801].

T ec hniques [196, 8, 67, 269, 619, 658, 717, 719]. tec hnology [141].

telecomm unications [422]. term [459]. termination [544]. test

[486, 832]. tests [3, 239, 774]. their [391, 417, 539, 776, 909]. theorem

[445, 389]. Theoretical [222, 218, 434, 535]. Theory

[242, 370, 713, 728, 211, 768, 987, 570, 664]. Third [172]. threat [182].

Time [893, 72, 63, 70, 106, 164, 165, 191, 223, 221, 327, 343, 403, 404, 405,

414, 442, 489, 515, 581, 589, 577, 601, 603, 626, 645, 682, 700, 703, 704, 706,

715, 853, 967, 971, 957, 979]. T racing [715]. tra jectories

[12, 14, 77, 102, 441, 453, 594, 593, 908, 909]. tra jectory

[699, 701, 700, 703, 702, 704, 912]. transform [78, 466]. transformation

[46, 320, 791, 975]. transformations [208, 214, 210, 211, 212, 951].

transmission [141]. transp ortation [191, 581, 716, 973]. transputers

[175]. Treatmen t [988]. T rends [732, 363]. T rust [289, 57, 301, 943]. Tw o

[566]. t yp e [106, 423, 413, 600, 623, 694, 717, 751, 868, 924].

U.S. [154]. un b ounded [816]. Unconstrained [196, 187]. underlying

[411]. unified [246, 438, 437, 512, 742, 895]. uniform [440]. unifying [132].

unimo dular [312]. Univ ersit y [144]. unkno wn [278]. unrestricted

[566, 572]. unsolv able [321]. unstandard [984]. up dates [203, 297, 543].

up dating [42, 104, 564, 579, 719]. upp er [359, 828]. USA [55, 144, 467].

use [343, 509, 537, 706, 747, 897]. Using [75, 88, 103, 186, 267, 425, 59, 84,

107, 120, 133, 139, 326, 329, 415, 476, 485, 536, 548, 574, 564, 565, 567, 570,

571, 568, 573, 578, 633, 646, 652, 658, 668, 735, 821, 873, 898, 900]. utilisan t

[831]. utilization [831].

v [374]. V alidation [829, 833]. v alue [278, 555, 774]. V aretz [170].

v ariable [155, 865]. v ariables

[104, 134, 181, 243, 430, 505, 546, 566, 572, 821, 816, 828, 877, 956, 988].

v arian t [35, 89, 120, 155, 237, 261, 277, 340, 337, 372, 373, 371, 394, 572,

592, 611, 671, 679, 708, 714, 746, 815, 865, 874]. V arian te [261]. V arian ten

[262]. v arian tes [426]. V arian ts

[262, 477, 535, 5, 6, 278, 413, 566, 569, 633, 805, 816, 918]. v ariation

[62, 385, 521]. v ariational [327, 854]. v ariations [195]. v arieties [1].

V ector [199, 451, 176, 352, 366]. V erallgemeinerung [261]. V erfahren

[156, 500, 776, 423]. V erfahrens [56, 260, 261, 331, 502]. v ersion

[72, 61, 63, 272, 279, 280, 362, 533, 786]. v ersus [205]. v ertex [548, 800].

v ertices [183]. V ery [92]. via [16, 89, 188, 595, 714, 748]. Vial [261]. view

[11, 677, 742]. V ol [81]. V ol. [257]. v olume [910]. vs. [496].

w [214, 210]. w arm [215, 217, 213, 218]. w a y [448]. w eigh ted

[163, 212, 268, 339, 709]. w ell [868]. where [191]. whic h [698, 869]. wings

[240]. within [470, 575, 745]. W olfe [815]. w orkb enc h [721]. W orkshop

[144, 692]. w orse [145]. w orst [32]. WRIP [721].

X [138]. XMP [745].

Y amashita [857]. Y oshise [42]. Y oshise’s [818].

zero [181, 418, 421]. zur [56, 261, 262, 500].

Bibliograph y

[1] S. S. Abh y ank ar, T. L. Morin, and T. B. T rafalis. Efficien t faces of p oly-

top es : In terior p oin t algorithms, parameterization of algebraic v arieties,

and m ultiple ob jectiv e optimization. In J. C. Lagarias and M. J. T o dd,

editors, Mathematic al Developments A rising fr om Line ar Pr o gr amming :

Pr o c e e dings of a Joint Summer R ese ar ch Confer enc e held at Bowdoin

Col le ge, Brunswick, Maine, USA, June/July 1988, v olume 114 of Con-

temp or ary Mathematics, pages 319–341. American Mathematical So ciet y ,

Pro vidence, Rho de Island, USA, 1990.

[2] I. Adler. A primal–dual implemen tation of Karmark ar’s algorithm.

T alk held at the ORSA/TIMS Join t National Meeting in A tlan ta, GA,

USA, Op erations Researc h Cen ter, Univ ersit y of California, Berk eley ,

CA 94720, USA, No v em b er 1985.

[3] I. Adler. Computational tests of the Karmark ar algorithm. T alk held at

the SIAM Conference on Optimization in Houston, TX, USA, Dept. of

Industrial Engineering and Op erations Researc h, Univ ersit y of Califor-

nia, Berk eley

, CA 94720, USA, Ma y 1987.

[4] I. Adler. Implemen tation issues of path–follo wing algorithms for linear

programming. T alk held at the EUR

O/TIMS Join t In ternational Con-

ference on Op erational Researc h in P aris, F rance, Dept. of Industrial

Engineering and Op erations Researc h, Univ ersit y of California, Berk e-

ley , CA 94720, USA, July 1988.

[5] I. Adler, M. de Carv alho, M. G. C. Resende, and G. V eiga. Computa-

tional p erformance of v arian ts of Karmark ar’s algorithm. T alk held at

the ORSA/TIMS Join t National Meeting in St. Louis, USA, Dept. of In-

dustrial Engineering and Op erations Researc h, Univ ersit y of California,

Berk eley

, CA 94720, USA, Octob er 1987.

[6] I. Adler, M. de Carv alho, M. G. C. Resende, and G. V eiga. A Mon te–

Carlo study of v arian ts of in terior p oin t algorithms. T ec hnical Rep ort,

Dept. of Industrial Engineering and Op erations Researc h, Univ ersit y of

California, Berk eley

, CA 94720, USA, 1987.

[7] I. Adler, N. K. Karmark ar, M. G. C. Resende, and G. V eiga. Implemen-

tation of an in terior p oin t algorithm for linear programming. T ec hnical

Rep ort, Dept. of Industrial Engineering and Op erations Researc h, Uni-

v ersit y of California, Berk eley

, CA 94720, USA, 1986.

[8] I. Adler, N. K. Karmark ar, M. G. C. Resende, and G. V eiga. Data

structures and programming tec hniques for the implemen tation of Kar-

mark ar’s algorithm. ORSA Journal on Computing, 1:84–106, 1989.

[9] I. Adler, N. K. Karmark ar, M. G. C. Resende, and G. V eiga. An im-

plemen tation of Karmark ar’s algorithm for linear programming. Math-

ematic al Pr o gr amming, 44:297–335, 1989. Errata in Mathematic al Pr o-

gr amming, 50:415, 1991.

[10] I. Adler, N. K. Karmark ar, and G. V eiga. Implemen ting an in terior

p oin t algorithm for linear programming. T alk held at the ORSA/TIMS

Join t National Meeting in Miami Beac h, FL, USA, Dept. of Industrial

Engineering and Op erations Researc h, Univ ersit y of California, Berk eley ,

CA 94720, USA, Octob er 1986.

[11] I. Adler and R. D. C. Mon teiro. A geometric view of parametric linear

programming. T alk held at the First In ternational Symp osium on In te-

rior P oin t Metho ds for Linear Programming : Theory and Practice, in

Sc hev eningen, The Netherlands, Dept. of Industrial Engineering and Op-

erations Researc h, Univ ersit y of California, Berk eley

, CA 94720, USA,

Jan uary 1990.

[12] I. Adler and R. D. C. Mon teiro. Limiting b eha vior of the affine scaling

con tin uous tra jectories for linear programming problems. In J. C. La-

garias and M. J. T o dd, editors, Mathematic al Developments A rising fr om

Line ar Pr o gr amming : Pr o c e e dings of a Joint Summer R ese ar ch Con-

fer enc e held at Bowdoin Col le ge, Brunswick, Maine, USA, June/July

1988, v olume 114 of Contemp or ary Mathematics, pages 189–211. Amer-

ican Mathematical So ciet y , Pro vidence, Rho de Island, USA, 1990.

[13] I. Adler and R. D. C. Mon teiro. An in terior p oin t algorithm applied

to a class of con v ex separable programming problems. T alk held at

the ORSA/TIMS Join t National Meeting in Nash ville, T ennessee, USA,

Dept. of Industrial Engineering and Op erations Researc h, Univ ersit y of

California, Berk eley

, CA 94720, USA, Ma y 1991.

[14] I. Adler and R. D. C. Mon teiro. Limiting b eha vior of the affine scaling

con tin uous tra jectories for linear programming problems. Mathematic al

Pr o gr amming, 50:29–51, 1991.

[15] I. Adler and G. V eiga. On implemen ting in terior p oin t metho ds for linear

programming. T alk held at the ORSA/TIMS Join t National Meeting in

Los Angeles, CA, USA, Dept. of Industrial Engineering and Op erations

Researc h, Univ ersit y of California, Berk eley

, CA 94720, USA, April 1986.

[16] M. Akguel. On the exact solution of a system of linear homogeneous

equations via a pro jectiv e algorithm. A r abian Journal for Scienc e and

Engine ering, 15(4):753–754, 1990.

[17] M. Akguel. A short pro of of Karmark ar’s main result. Do ga T uerk

Matematik Der gisi (= T urkish Journal of Mathematics, A nkar a), 14:48–

55, 1990.

[18] J. Andersen, R. Levk o vitz, G. Mitra, and M. T amiz. Adopting in terior

searc h algorithms for the solution of LPs for serial, coarse grain parallel

and massiv ely parallel computers. T alk held at the First In ternational

Symp osium on In terior P oin t Metho ds for Linear Programming : Theory

and Practice, in Sc hev eningen, The Netherlands, Dept. of Mathematics

and Statistics, Brunel Univ ersit y , Uxbridge, Middlesex UB8 3PH, UK,

Jan uary 1990.

[19] J. Andersen and G. Mitra. Solving the Newton iteration step of the

in terior p oin t metho d on massiv ely parallel (SIMD) computer. T alk held

at the Symp osium APMOD ’91—Applied Mathematical Programming

and Mo delling, Brunel Univ ersit y , London, UK, Dept. of Mathematics

and Statistics, Brunel Univ ersit y , Uxbridge, Middlesex UB8 3PH, UK,

Jan uary 1991.

[20] S. K. Andrusenk o, E. A. Nurminskii, and P

. I. Stetsyuk. Numerical ex-

p erimen ts in a new class of algorithms in linear programming. Zhurnal

Vychislitel’noi Matematiki i Matematicheskoi Fiziki (Mosc ow), 27:349–

356, 1987. T ranslated in : USSR Computational Mathematics and Math-

ematic al Physics, 27(2):18–22, 1987.

[21] N. Angier. F olding the p erfect corner. Time Magazin, 124:55, Decem b er

3 1984.

[22] K. M. Anstreic her. Analysis of a mo dified Karmark ar’s algorithm for lin-

ear programming. T ec hnical Rep ort B#84, Y ale Sc ho ol of Managemen t,

Y ale Univ ersit y , New Ha v en, CT 06520, USA, August 1985.

[23] K. M. Anstreic her. Analysis of Karmark ar’s algorithm for fractional

linear programming. T ec hnical Rep ort, Y ale Sc ho ol of Managemen t,

Y ale Univ ersit y , New Ha v en, CT 06520, USA, No v em b er 1985.

[24] K. M. Anstreic her. A monotonic pro jectiv e algorithm for fractional linear

programming. A lgorithmic a, 1(4):483–498, 1986.

[25] K. M. Anstreic her. A strengthened acceptance criterion for appro xi-

mate pro jections in Karmark ar’s algorithm. Op er ations R ese ar ch L etters,

5:211–214, 1986.

[26] K. M. Anstreic her. On the complexit y of the pro jectiv e algorithm for

standard form linear programming. T ec hnical Rep ort, Y ale Sc ho ol of

Managemen t, Y ale Univ ersit y , New Ha v en, CT 06520, USA, 1987.

[27] K. M. Anstreic her. Linear programming and the Newton barrier flo w.

Mathematic al Pr o gr amming, 41:367–373, 1988.

[28] K. M. Anstreic her. A com bined phase I – phase I I pro jectiv e algorithm

for linear programming. Mathematic al Pr o gr amming, 43:209–223, 1989.

[29] K. M. Anstreic her. A com bined phase I – phase I I scaled p oten tial

algorithm for linear programming. CORE Discussion P ap er 8939, Cen-

ter for Op erations Researc h and Econometrics, Univ ersite Catholique de

Louv ain, B-1348 Louv ain-la-Neuv e, Belgium, 1989. T o app ear in Math-

ematic al Pr o gr amming, Series B, 1991.

[30] K. M. Anstreic her. Progress in in terior p oin t algorithms since 1984.

SIAM News, 22:12–14, Marc h 1989.

[31] K. M. Anstreic her. Recen t dev elopmen ts in algorithms for linear pro-

gramming. T alk held at the Third SIAM Conference on Optimization

in Boston, MA, USA, Y ale Sc ho ol of Managemen t, Y ale Univ ersit y , New

Ha v en, CT 06520, USA, April 1989.

[32] K. M. Anstreic her. The w orst–case step in Karmark ar’s algorithm. Math-

ematics of Op er ations R ese ar ch, 14:294–302, 1989.

[33] K. M. Anstreic her. Dual ellipsoids and degeneracy in the pro jectiv e al-

gorithm for linear programming. In J. C. Lagarias and M. J. T o dd,

editors, Mathematic al Developments A rising fr om Line ar Pr o gr amming :

Pr o c e e dings of a Joint Summer R ese ar ch Confer enc e held at Bowdoin

Col le ge, Brunswick, Maine, USA, June/July 1988, v olume 114 of Con-

temp or ary Mathematics, pages 141–149. American Mathematical So ciet y ,

Pro vidence, Rho de Island, USA, 1990.

[34] K. M. Anstreic her. On long step path follo wing and SUMT for linear and

quadratic programming. T ec hnical Rep ort, Y ale Sc ho ol of Managemen t,

Y ale Univ ersit y , New Ha v en, CT 06520, USA, August 1990.

[35] K. M. Anstreic her. A standard form v arian t and safeguarded linesearc h

for the mo dified Karmark ar algorithm. Mathematic al Pr o gr amming,

47:337–351, 1990.

[36] K. M. Anstreic her. Strict monotonicit y and impro v ed complexit y in the

standard form pro jectiv e algorithm for linear programming. CORE Dis-

cussion P ap er 9035, Cen ter for Op erations Researc h and Econometrics,

Univ ersite Catholique de Louv ain, B-1348 Louv ain-la-Neuv e, Belgium,

1990.

[37] K. M. Anstreic her. Adv ances in in terior p oin t metho ds for linear pro-

gramming. T utorial held at the ORSA/TIMS Join t National Meeting in

Anaheim, CA, USA, Dept. of Managemen t Science, Univ ersit y of Io w a,

Io w a Cit y , IA 52242, USA, No v em b er 1991.

[38] K. M. Anstreic her. On in terior algorithms for linear programming with

no regularit y assumptions. T ec hnical Rep ort, Y ale Sc ho ol of Manage-

men t, Y ale Univ ersit y , New Ha v en, CT 06520, USA, 1991.

[39] K. M. Anstreic her. On monotonicit y in the scaled p oten tial algorithm for

linear programming. Line ar A lgebr a and Its Applic ations, 152:223–232,

1991.

[40] K. M. Anstreic her. On the p erformance of Karmark ar’s algorithm o v er a

sequence of iterations. SIAM Journal on Computing, 1(1):22–29, 1991.

[41] K. M. Anstreic her and R. A. Bosc h. Long steps in a O (n

3

L) algorithm

for linear programming. T ec hnical Rep ort, Y ale Sc ho ol of Managemen t,

Y ale Univ ersit y , New Ha v en, CT 06520, USA, 1988.

[42] K. M. Anstreic her and R. A. Bosc h. On partial up dating in a p oten tial

reduction linear programming algorithm of Ko jima, Mizuno and Y oshise.

T ec hnical Rep ort, Y ale Sc ho ol of Managemen t, Y ale Univ ersit y , New

Ha v en, CT 06520, USA, 1991.

[43] K. M. Anstreic her, D. den Hertog, C. Ro os, and T. T erlaky

. A long

step barrier metho d for con v ex quadratic programming. T ec hnical Re-

p ort 90–53, F acult y of Mathematics and Informatics, TU Delft, NL-

2628 BL Delft, The Netherlands, 1990.

[44] K. M. Anstreic her and P . W atteyne. A family of searc h directions for

Karmark ar’s algorithm. CORE Discussion P ap er 9030, Cen ter for Op-

erations Researc h and Econometrics, Univ ersite Catholique de Louv ain,

B-1348 Louv ain-la-Neuv e, Belgium, 1990.

[45] A. Armacost and S. Mehrotra. A computational comparison of the net-

w ork simplex metho d with the dual affine scaling metho d. Journal of the

Op er ational R ese ar ch So ciety of India (Opse ar ch), 28(1):18–35, 1991.

[73] E. R. Barnes and D. J. Jensen. Affine–scaling algorithms for linear pro-

gramming with cen tering steps. T ec hnical Rep ort, Dept. of Mathematical

Sciences, IBM T. J. W atson Researc h Cen ter, P

. O. Bo x 218, Y orkto wn

Heigh ts, NY 10598, USA, 1987.

[74] E. R. Barnes and A. Moretti. On the con v ergence of the affine scaling

algorithm. T ec hnical Rep ort, Sc ho ol of Industrial and Systems Engi-

neering, Georgia Institute of T ec hnology , A tlan ta, GA 30332-0205, USA,

1991.

[75] J. F. Barutt, J. A. Ludvijsen, and E. M. Olsen. Using the in terior p oin t

metho d for solving large scale crew sc heduling problems. T alk held at the

ORSA/TIMS Join t National Meeting in Las V egas, NV, USA, North w est

Airlines F-7140, MSP In ternational Airp ort, St. P aul, MN 55111, USA,

Ma y 1990.

[76] D. A. Ba y er, N. K. Karmark ar, and J. C. Lagarias. Metho ds and ap-

paratus for optimization system op erational parameters. U. S. P aten t

No. 4.744.027, 1988. A

T & T Bell Lab oratories, Murra y Hill, NJ 07974,

USA.

[77] D. A. Ba y er and J. C. Lagarias. The nonlinear geometry of linear pro-

gramming, P art I : Affine and pro jectiv e scaling tra jectories. T r ansac-

tions of the A meric an Mathematic al So ciety, 314(2):499–526, 1989.

[78] D. A. Ba y er and J. C. Lagarias. The nonlinear geometry of linear pro-

gramming, P art I I : Legendre transform co ordinates. T r ansactions of the

A meric an Mathematic al So ciety, 314(2):527–581, 1989.

[79] D. A. Ba y er and J. C. Lagarias. Karmark ar’s linear programming algo-

rithm and Newton’s metho d. Mathematic al Pr o gr amming, 50:291–330,

1991.

[80] M. S. Bazaraa, J. J. Jarvis, and H. F. Sherali. Line ar Pr o gr amming and

Network Flows, c hapter 8.4 : Karmark ar’s pro jectiv e algorithm, pages

380–394, c hapter 8.5 : Analysis of Karmark ar’s algorithm, pages 394–

418. John Wiley & Sons, New Y ork, NY, USA, second edition, 1990.

[81] E. P

. Beisel and M. Mendel. Optimierungsmetho den des Op er ations R e-

se ar ch, Band 1 (Optimization Metho ds of Op er ations R ese ar ch, V ol. 1),

c hapter 11 : Die Pro jektionsmetho de v on Karmark ar (The pro jection

metho d of Karmark ar), pages 169–187. View eg V erlag, Braunsc h w eig,

German y , 1987. (In German).

[82] M. Ben–Da y a and C. M. Shett y . P olynomial barrier function algorithm

for linear programming. T ec hnical Rep ort J 88–4, Sc ho ol of Indus-

trial and Systems Engineering, Georgia Institute of T ec hnology , A tlan ta,

GA 30322-0205, USA, 1988.

[83] M. Ben–Da y a and C. M. Shett y . P olynomial barrier function algorithm

for con v ex quadratic programming. A r abian Journal for Scienc e and

Engine ering, 15(4):657–670, 1990.

[84] J. Benjamin and M. Dialsy

. Some applications of the primal–dual in-

terior p oin t algorithm using GA

USS programming language. T alk held

at the ORSA/TIMS Join t National Meeting in Philadelphia, P

A, USA,

Economics Departmen t, North Carolina A & T State Univ ersit y , Greens-

b oro, NC 27411, USA, Octob er 1990.

[85] D. P

. Bertsek as. Pro jected Newton metho ds for optimization problems

with simple constrain ts. SIAM Journal on Contr ol and Optimization,

20:221–246, 1982.

[86] U. Betk e and P

. Gritzmann. Pro jection algorithms for linear pro-

gramming. T ec hnical Rep ort, Univ ersit y of Siegen, H¨ olderlinstr. 3, D-

5900 Siegen, German y , 1986.

[87] J. R. Birge and R. M. F reund. Prior reduced fill-in in solving equa-

tions in in terior p oin t algorithm. W orking P ap er OR 3186–90–MS, Sloan

Sc ho ol of Managemen t, Massac h usetts Institute of T ec hnology

, Cam-

bridge, MA 02139, USA, 1990.

[88] J. R. Birge and D. Holmes. Using in terior p oin t metho ds for sto c hastic

linear programming. T alk held at the ORSA/TIMS Join t National Meet-

ing in Anaheim, CA, USA, Dept. of Op erations Researc h, Univ ersit y of

Mic higan, Ann Arb or, MI 48103, USA, No v em b er 1991.

[89] J. R. Birge and L. Qi. Solving sto c hastic linear programs via a v arian t

of Karmark ar’s algorithm. T ec hnical Rep ort 85–12, Dept. of Op erations

Researc h, Univ ersit y of Mic higan, Ann Arb or, MI 48103, USA, 1985.

[90] J. R. Birge and L. Qi. Computing blo c k–angular Karmark ar pro jec-

tions with applications to sto c hastic programming. Management Scienc e,

34:1472–1479, 1988.

[91] J. R. Birge and C. Rosa. A simplified pro of of the general con v ergence

of affine scaling. T ec hnical Rep ort 91–7, Dept. of Op erations Researc h,

Univ ersit y of Mic higan, Ann Arb or, MI 48103, USA, 1991.

[92] R. E. Bixb y , J. W. Gregory

, I. J. Lustig, R. E. Marsten, and D. F.

Shanno. V ery large–scale linear programming : A case study in com-

bining in terior p oin t and simplex metho ds. T ec hnical Rep ort J–91–07,

Sc ho ol of Industrial and Systems Engineering, Georgia Institute of T ec h-

nology , A tlan ta, GA 30332, USA, Ma y 1991. T ec hnical Rep ort SOR 91–

08, Sc ho ol of Engineering and Applied Science, Dept. of Civil Engineer-

ing and Op erations Researc h, Princeton Univ ersit y , Princeton, NJ 08544,

USA, Ma y 1991. T ec hnical Rep ort RRR 34–91, R

UTCOR Cen ter of Op-

erations Researc h, Rutgers Univ ersit y , New Brunswic k, NJ 08903, USA,

1991.

[93] C. E. Blair. The iterativ e step in the linear programming algorithm of

N. Karmark ar. A lgorithmic a, 1(4):537–539, 1986.

[94] C. E. Blair. Karmark ar’s algorithm and the simplex algorithm. T ec hnical

Rep ort, College of Commerce and Business Administration, Univ ersit y

of Illinois at Urbana–Champaign, Urbana, IL 61820, USA, 1989.

[95] A. M. Blo c h. Steep est descen t, linear programming, and Hamiltonian

flo ws. In J. C. Lagarias and M. J. T o dd, editors, Mathematic al Develop-

ments A rising fr om Line ar Pr o gr amming : Pr o c e e dings of a Joint Sum-

mer R ese ar ch Confer enc e held at Bowdoin Col le ge, Brunswick, Maine,

USA, June/July 1988, v olume 114 of Contemp or ary Mathematics, pages

77–88. American Mathematical So ciet y , Pro vidence, Rho de Island, USA,

1990.

[96] L. Blum. T o w ards an asymptotic analysis of Karmark ar’s algorithm.

Information Pr o c essing L etters, 23:189–194, 1986.

[97] L. Blum. A new simple homotop y algorithm for linear programming I.

Journal of Complexity, 4:124–136, 1988.

[98] P

. T. Boggs. Comparing algorithms is not an easy task. SIAM News,

19(1):7, 1986.

[99] P

. T. Boggs. Higher–order metho ds for large linear and quadratic pro-

gramming problems. T alk held at the Second In ternational Conference

on Industrial and Applied Mathematics (ICIAM ’91), W ashington, DC,

USA, United States Departmen t of Commerce, National Institute of

Standards and T ec hnology

, Cen ter for Applied Mathematics, Gaithers-

burg, MD 20899, USA, July 1991.

[100] P

. T. Boggs, P

. D. Domic h, J. R. Donaldson, and C. Witzgall. Algo-

rithmic enhancemen ts to the metho d of cen ter for linear programming.

ORSA Journal on Computing, 1:159–171, 1989.

[101] P

. T. Boggs, P

. D. Domic h, J. E. Rogers, and C. Witzgall. An in terior–

p oin t metho d for linear and quadratic programming problems. CO AL

Newsletter, 19:32–40, August 1991.

[102] P

. T. Boggs, P

. D. Domic h, and C. Witzgall. On cen ter tra jectories for

linear programming. T ec hnical Rep ort, United States Departmen t of

Commerce, National Institute of Standards and T ec hnology

, Cen ter for

Applied Mathematics, Gaithersburg, MD 20899, USA, 1988.

[103] B. Borc hers and J. E. Mitc hell. Using an in terior p oin t metho d in a

branc h and b ound algorithm for in teger programming. RPI Mathemati-

cal Rep ort 195, Dept. of Mathematical Sciences, Rensselaer P olytec hnic

Institute, T ro y , NY 12180-3590, USA, 1991.

[104] R. Bosc h and K. M. Anstreic her. A partial up dating algorithm for lin-

ear programs with man y v ariables and few constrain ts. T alk held at

the ORSA/TIMS Join t National Meeting in Anaheim, CA, USA, Dept.

of Mathematics, Ob erlin College, Ob erlin, OH 44074, USA, No v em b er

1991.

[105] M. J. Bo x, D. Da vies, and W. H. Sw ann. Nonline ar Optimization T e ch-

nique, v olume 5 of ICI Mono gr aph of Mathematics and Statistics. Oliv er

and Bo yd Ltd., London, UK, 1969.

[106] L. M. Bregman. A p olynomial–time simplex t yp e metho d for solving

linear systems of inequalities. Kib ernetika (Kiev), 26(1):84–87, 1990.

T ranslated in : Cyb ernetics (USA), 26(1):106–110, 1990.

[107] J. F. Broph y and P

. W. Smith. Protot yping Karmark ar’s algorithm

using MA

TH/PR

OTRAN. International Mathematic al and Statistic al

Libr aries (IMSL) Dir e ctions, 5:2–3, 1988.

[108] G. G. Bro wn, R. D. McBride, and K. R. W o o d. Computational meth-

o ds in the pro jectiv e linear programming algorithm. T alk held at the

ORSA/TIMS Join t National Meeting in A tlan ta, GA, USA, Dept. of

Op erations Researc h, Na v al P ostgraduate Sc ho ol, Mon terey

, CA 93943,

USA, No v em b er 1985.

[109] G. W. Bro wn and T. C. Ko opmans. Computational suggestions for

maximizing a linear function sub ject to linear inequalities. In T. C.

Ko opmans, editor, A ctivity A nalysis of Pr o duction and A l lo c ation, pages

377–380. John Wiley & Sons, New Y ork, NY, USA, 1951.

[110] W. Carolan, J. Hill, J. Kennington, S. Niemi, and S. Wic hmann. An

empirical ev aluation of the K

ORBX algorithms for military airlift appli-

cations. Op er ations R ese ar ch, 38:240–248, 1990.

[111] C. W. Caroll. The created resp onse surface tec hnique for optimizing

nonlinear restrained systems. Op er ations R ese ar ch, 9(2):169–184, 1961.

[112] T. J. Carp en ter, I. J. Lustig, J. M. Mulv ey , and D. F. Shanno. Higher

order predictor–corrector in terior p oin t metho ds with application to

quadratic ob jectiv es. R

UTCOR Researc h Rep ort RRR 67–90, R

UTCOR

– Rutgers Cen ter for Op erations Researc h, Hill Cen ter for Mathemati-

cal Sciences, New Brunswic k, NJ 08903, USA, 1990. T ec hnical Rep ort

SOR 90–09, Sc ho ol of Engineering and Applied Science, Dept. of Civil

Engineering and Op erations Researc h, Princeton Univ ersit y , Princeton,

NJ 08544, USA, No v em b er 1990.

[113] T. J. Carp en ter, I. J. Lustig, J. M. Mulv ey , and D. F. Shanno. A primal–

dual in terior p oin t metho d for con v ex separable nonlinear programs.

R UTCOR Researc h Rep ort RRR 25–90, R

UTCOR – Rutgers Cen ter

for Op erations Researc h, Hill Cen ter for Mathematical Sciences, New

Brunswic k, NJ 08903, USA, Ma y 1990. T ec hnical Rep ort SOR 90–02,

Sc ho ol of Engineering and Applied Science, Dept. of Civil Engineering

and Op erations Researc h, Princeton Univ ersit y , Princeton, NJ 08544,

USA, 1990.

[114] T. M. Ca v alier and T. C. Sc hall. Implemen ting a pro jectiv e algorithm

for solving inequalit y constrained linear programs. IMSE W orking P a-

p er 86–128, Dept. of Industrial and Managemen t Systems Engineering,

P ennsylv ania State Univ ersit y , Univ ersit y P ark, P

A 16802, USA, 1986.

[115] T. M. Ca v alier and T. C. Sc hall. Implemen ting an affine scaling algorithm

for linear programming. Computers and Op er ations R ese ar ch, 14:341–

347, 1987.

[116] T. M. Ca v alier and A. L. So yster. Some computational exp erience and a

mo dification of the Karmark ar algorithm. W orking P ap er 85–105, Dept.

of Industrial and Managemen t Systems Engineering, P ennsylv ania State

Univ ersit y , Univ ersit y P ark, P

A 16802, USA, 1985.

[117] Y. Censor and A. Lun t. Optimization on ‘l og x’ en trop y o v er linear

inequalit y constrain ts. SIAM Journal on Contr ol and Optimization,

25:921–933, 1987.

[118] V. Chandru. Notes on Karmark ar’s new algorithm for linear program-

ming. Unpublished Memorandum, Dept. of Industrial Engineering, Pur-

due Univ ersit y , W est Lafa y ette, IN 47907, USA, 1984.

[119] V. Chandru and B. Ko c har. A class of algorithms for linear programming.

Researc h Memorandum 85–14, Dept. of Industrial Engineering, Purdue

Univ ersit y , W est Lafa y ette, IN 47907, USA, 1985. Revised 1986.

[120] V. Chandru and B. Ko c har. Exploiting sp ecial structures using a v ari-

an t of Karmark ar’s algorithm. Researc h Memorandum 86–10, Dept. of

Industrial Engineering, Purdue Univ ersit y , W est Lafa y ette, IN 47907,

USA, 1986.

[121] S. Y. Chang and K. G. Murt y . The steep est descen t gra vitational

metho d for linear programming. Discr ete Applie d Mathematics, 25:211–

239, 1989.

[122] A. Charnes, T. Song, and M. W olfe. An explicit solution sequence and

con v ergence of Karmark ar’s algorithm. Researc h Rep ort CCS 501, Cen-

ter for Cyb ernetic Studies, Univ ersit y of T exas, Austin, TX 78712-1177,

USA, 1984.

[123] S. Chen. Computational exp erience with the Karmark ar algorithm. T alk

held at the ORSA/TIMS Join t National Meeting in Los Angeles, CA,

USA, A

T & T Bell Lab oratories, Holmdel, NJ 07733, USA, April 1986.

[124] S. Chen and D. N. Lee. Sup ercomputers and an efficien t implemen tation

of Karmark ar’s algorithm. T alk held at the SIAM National Meeting on

Numerical Analysis in Den v er, CO, USA, A

T & T Bell Lab oratories,

Holmdel, NJ 07733, USA, 1987.

[125] Y. C. Cheng, D. J. Houc k, E. Housos, C. Huang, M. S. Mek eton,

L. Slutsman, R. V anderb ei, and P . W ang. The A

T & T K

ORBX Linear

Programming System : System arc hitecture and p erformance. T alk held

at the 13th In ternational Symp osium on Mathematical Programming in

T oky o, Japan, A

T & T Bell Lab oratories, Holmdel, NJ 07733, USA,

August 1988.

[126] Y. C. Cheng, D. J. Houc k, J. M. Liu, M. S. Mek eton, L. Slutsman,

R. J. V anderb ei, and P . W ang. The A

T & T K

ORBX System. A

T & T

T e chnic al Journal, 68:7–19, 1989.

[127] Y. C. Cheng, J. M. Liu, M. Mek eton, P . W ang, R. V anderb ei, and

L. Slutsman. Linear programming algorithms implemen ted on the

A T & T K

ORBX System. T alk held at the ORSA/TIMS Join t Na-

tional Meeting in Den v er, CO, USA, A

T & T Bell Lab oratories, Holmdel,

NJ 07733, USA, Octob er 1988.

[128] Y. C. Cheng and K. T. Medhi. The A

T & T K

ORBX Linear Program-

ming System : Preconditioned conjugate gradien t implemen tation. T alk

held at the ORSA/TIMS Join t National Meeting in New Y ork, NY, USA,

A T & T Bell Lab oratories, Holmdel, NJ 07733, USA, Octob er 1989.

[129] M. J. Chifflet, A. Lisser, D. T ac hat, and P . T olla. Computing blo c k–

angular Karmark ar pro jections with applications to m ulticommo dit y

flo w problems. T alk held at the 12th T riennial Conference on Op erations

Researc h in A thens, Greece, Lab oratoire de Analyse et Mo delisation de

Systemes p our l’Aide a la Decision (LAMSADE), Univ ersite de P aris

Dauphine, F-75775 P aris Cedex 16, F rance, June 1990.

[130] J. J. Chimen t. Complexit y issues for n umerical optimization. SIAM

News, 24(3):24–25, Ma y 1991.

[131] S. S. Chiu and Y. Y e. Reco v ering the shado w price in pro jection meth-

o ds for linear programming. T ec hnical Rep ort, Engineering Economic

Systems Departmen t, Stanford Univ ersit y , Stanford, CA 94305, USA,

1985.

[132] S. S. Chiu and Y. Y e. Simplex metho d and Karmark ar’s algorithm :

A unifying structure. T ec hnical Rep ort, Engineering Economic Systems

Departmen t, Stanford Univ ersit y , Stanford, CA 94305, USA, 1985/86.

[133] I. C. Choi and D. Goldfarb. In terior p oin t metho ds for solving struc-

tured linear programs using parallel computation. T alk held at the

ORSA/TIMS Join t National Meeting in New Y ork, NY, USA, Dept. of

Industrial Engineering and Op erations Researc h, Colum bia Univ ersit y ,

New Y ork, NY 10027, USA, Octob er 1989.

[134] I. C. Choi and D. Goldfarb. Detecting optimal basic and non basic v ari-

ables prior to optimalit y in in terior p oin t metho ds. T alk held at the

ORSA/TIMS Join t National Meeting in Las V egas, NV, USA, Dept. of

Industrial Engineering and Op erations Researc h, Colum bia Univ ersit y ,

New Y ork, NY 10027, USA, Ma y 1990.

[135] I. C. Choi and D. Goldfarb. Solving m ulticommo dit y net w ork flo w prob-

lems b y an in terior p oin t metho d. In T. F. Coleman and Y. Li, editors,

L ar ge–Sc ale Numeric al Optimization, Pap ers fr om the Workshop held at

Cornel l University, Ithac a, NY, USA, Octob er 1989, v olume 46 of SIAM

Pr o c e e dings in Applie d Mathematics, pages 58–69. So ciet y of Industrial

and Applied Mathematics (SIAM), Philadelphia, P

A, USA, 1990.

[136] I. C. Choi, C. L. Monma, and D. F. Shanno. Computational exp eri-

ence with a primal–dual in terior p oin t metho d for linear programming.

T ec hnical Rep ort, R

UTCOR Cen ter of Op erations Researc h, Rutgers

Univ ersit y , New Brunswic k, NJ 08903, USA, 1989.

[137] I. C. Choi, C. L. Monma, and D. F. Shanno. F urther dev elopmen t of

a primal–dual in terior p oin t metho d. ORSA Journal on Computing,

2:304–311, 1990.

[171] P

. D. Domic h, P

. T. Boggs, J. R. Donaldson, and C. Witzgall. Opti-

mal 3–dimensional metho ds for linear programming. T ec hnical Rep ort

NISTIR 89–4225, United States Departmen t of Commerce, National In-

stitute of Standards and T ec hnology

, Gaithersburg, MD 20899, USA,

Decem b er 1989.

[172] P

. D. Domic h, P

. T. Boggs, J. R. Donaldson, and C. Witzgall. Third or-

der correction metho ds to the metho d of cen ters for linear programming

problems. T alk held at the ORSA/TIMS Join t National Meeting in Las

V egas, NV, USA, United States Departmen t of Commerce, National In-

stitute of Standards and T ec hnology

, Applied and Computational Math-

ematics Division, Boulder, CO 80303, USA, Ma y 1990.

[173] P

. D. Domic h, P

. T. Boggs, J. R. Donaldson, and C. Witzgall. An in terior

p oin t approac h for linear and quadratic programming. T alk held at the

ORSA/TIMS Join t National Meeting in Anaheim, CA, USA, United

States Departmen t of Commerce, National Institute of Standards and

T ec hnology

, Applied and Computational Mathematics Division, Boulder,

CO 80303, USA, No v em b er 1991.

[174] P

. D. Domic h, P

. T. Boggs, J. E. Rogers, and C. Witzgall. Optimizing

o v er 3–d subspaces in an in terior p oin t metho d. Line ar A lgebr a and Its

Applic ations, 152:315–342, 1991.

[175] T. Doup, R. Bisseling, and L. Lo y ens. A parallel in terior p oin t algo-

rithm for linear programming on a net w ork of 400 transputers. T alk held

at the Symp osium APMOD ’91—Applied Mathematical Programming

and Mo delling, Brunel Univ ersit y , London, UK, Shell Researc h Cen ter

(KSLA), Amsterdam, The Netherlands, Jan uary 1991.

[176] M. L. Do wling. Comparing the affine and pro jectiv e v ector fields asso ci-

ated with linear programming. T ec hnical Rep ort, Dept. of Managemen t,

Univ ersit y of Georgia, A thens, GA 30602, USA, 1989. Submitted to

Mathematic al Pr o gr amming.

[177] D. Z. Du, F. W u, and X. S. Zhang. Wh y is the ob jectiv e function

nonlinearized in the in terior p oin t metho ds for nonlinear programming?

Mathematics in Pr actic e and The ory, 2:63–68, 1990. (In Chinese).

[178] I. S. Duff. The solution of large–scale least–squares problems on sup er-

computers. A nnals of Op er ations R ese ar ch, 22:241–252, 1990.

[179] Not so simplex. The Ec onomist, Decem b er 1 1984.

[180] C. Edirisinghe and W. Ziem ba. A b oundary p oin t algorithm for linear

programming. T alk held at the ORSA/TIMS Join t National Meeting

in Anaheim, CA, USA, Dept. of Commerce and Business Administra-

tion, Univ ersit y of British Colum bia, V ancouv er, BC V6T 1Y8, Canada,

No v em b er 1991.

[181] A. S. El-Bakry

, R. A. T apia, and Y. Zhang. A study of indicators for

iden tifying zero v ariables in in terior–p oin t metho ds. T ec hnical Rep ort

TR–91–15, Dept. of Mathematical Sciences, Rice Univ ersit y , Houston,

TX 77251, USA, 1991.

[182] A. Emmett. Karmark ar’s algorithm : A threat to simplex ? IEEE

Sp e ctrum, pages 54–55, Decem b er 1985.

[183] T. J. Enc hev a. Computational comparisons for the metho d of cen ters

of gra vit y of v ertices. Ser dic a (Bulgaric ae Mathematic ae Public ationes),

16(3):188–193, 1990.

[184] J. R. Eriksson. Algorithms for en trop y and mathematical programming.

Link¨ oping Studies in Science and T ec hnology Dissertations 63, Dept. of

Mathematics, Link¨ oping Univ ersit y , S-58183 Link¨ oping, Sw eden, 1981.

[185] J. R. Eriksson. An iterativ e primal–dual algorithm for linear program-

ming. T ec hnical Rep ort LiTH–MA

T–R–1985–10, Dept. of Mathematics,

Link¨ oping Univ ersit y , S-58183 Link¨ oping, Sw eden, 1985.

[186] J. R. Eriksson. Using the en trop y function to get an in terior p oin t

metho d for linear programming. T ec hnical Rep ort LiTH–MA

T–R–1990–

02, Dept. of Mathematics, Link¨ oping Univ ersit y , S-58183 Link¨ oping,

Sw eden, 1990.

[187] S. C. F ang. A new unconstrained con v ex programming approac h to linear

programming. OR Researc h Rep ort 243, Op erations Researc h Program,

North Carolina State Univ ersit y , Raleigh, NC 27695, USA, 1990. T o

app ear in Zeitschrift f ¨ ur Op er ations R ese ar ch—Metho ds and Mo dels of

Op er ations R ese ar ch 36(2), 1992.

[188] S. C. F ang, S. C. Puthenpura, R. Saigal, and P

. Sinha. Sto c hastic

linear programming via affine scaling and Kalman. T alk held at the

ORSA/TIMS Join t National Meeting in Anaheim, CA, USA, Op erations

Researc h Program, North Carolina State Univ ersit y , Raleigh, NC 27695,

USA, No v em b er 1991.

[189] W. F ang and W. Shi-Quan. New algorithms for linear programming.

T ec hnical Rep ort, Institute of Applied Mathematics, Academia Sinica,

Beijing, P eople Republic of China, 19..(?).

[190] J. J. F arrell. Recen t adv ances in linear programming applied to global

defense. Pr o c e e dings of the 27th IEEE Confer enc e on De cision and Con-

tr ol, A ustin, TX, USA, pages 242–243, Decem b er 1988.

[191] A. F ask and W. F. W alk er. A p olynomial–time algorithm for solving

transp ortation problems where the sources are b ounded. T alk held at

ORSA/TIMS Join t National Meeting in New Orleans, USA, F arleigh

Dic kinson Univ ersit y , Madison, NJ 07940, USA, Ma y 1987.

[192] M. C. F erris and A. B. Philp ott. On the p erformance of Karmark ar’s al-

gorithm. Journal of the Op er ational R ese ar ch So ciety, 39:257–270, 1988.

[193] M. C. F erris and A. B. Philp ott. An in terior p oin t algorithm for semi–

infinite linear programming. Mathematic al Pr o gr amming, 43:257–276,

1989.

[194] A. V. Fiacco. Barrier metho ds in nonlinear programming. In A. Holzman,

editor, Op er ations R ese ar ch Supp ort Metho dolo gy, pages 377–440. Marcel

Dekk er, New Y ork, NY, USA, 1979.

[195] A. V. Fiacco. P erturb ed v ariations of p enalt y function metho ds — ex-

ample : Pro jectiv e SUMT. A nnals of Op er ations R ese ar ch, 27:371–380,

1990.

[196] A. V. Fiacco and G. P

. McCormic k. Nonline ar Pr o gr amming : Se quen-

tial Unc onstr aine d Minimization T e chniques. John Wiley & Sons, New

Y ork, NY, USA, 1968. Reprin t : V olume 4 of SIAM Classics in Applie d

Mathematics, SIAM Publications, Philadelphia, P

A 19104–2688, USA,

1990.

[197] R. Fletc her. Pr actic al Metho ds of Optimization, c hapter 8.7 : P olynomial

time algorithms, pages 183–188. John Wiley & Sons, New Y ork, NY,

USA, second edition, 1987.

[198] R. Fletc her. Recen t dev elopmen ts in linear and quadratic programming.

In A. Iserles and M. J. D. P o w ell, editors, The State–of–the–A rt in Nu-

meric al A nalysis, pages 213–243, esp. 219–224. Oxford Univ ersit y Press,

Oxford, UK, 1987.

[199] J. J. H. F orrest and J. A. T omlin. V ector pro cessing in simplex and

in terior metho ds for linear programming. A nnals of Op er ations R ese ar ch,

22:71–100, 1990.

[200] A. L. F orsgren and W. Murra y . Newton metho ds for large–scale linear

equalit y–constrained minimization. T ec hnical Rep ort SOL 90–6, Sys-

tems Optimization Lab oratory

, Dept. of Op erations Researc h, Stanford

Univ ersit y , Stanford, CA 94305, USA, 1990.

[201] R. F ourer and S. Mehrotra. P erformance of an augmen ted system ap-

proac h for solving least–squares problems in an in terior–p oin t metho d for

linear programming. T ec hnical Rep ort (in preparation), Dept. of Indus-

trial Engineering and Managemen t Sciences, North w estern Univ ersit y ,

Ev anston, IL 60208, USA, 1991.

[202] R. F ourer and S. Mehrotra. P erformance of an augmen ted system ap-

proac h for solving least–squares problems in an in terior–p oin t metho d

for linear programming. CO

AL Newsletter, 19:26–31, August 1991.

[203] C. F raley

. Linear up dates for a single – phase pro jectiv e metho d. Op er-

ations R ese ar ch L etters, 9:169–174, 1990.

[204] C. F raley and J. P

. Vial. Numerical study of pro jectiv e metho ds for

linear programming. In S. Dolec ki, editor, Optimization : Pr o c e e dings

of the 5th F r ench–German Confer enc e in Castel–Novel, V ar etz, F r anc e,

Octob er 1988, v olume 1405 of L e ctur e Notes in Mathematics, pages 25–

38. Springer-V erlag, Berlin, German y , 1989.

[205] C. F raley and J. P

. Vial. Single – phase v ersus m ultiple – phase pro jectiv e

metho ds for linear programming. T ec hnical Rep ort, COMIN, Univ ersit y

of Genev a, 2 Rue de Candolle, CH-1211 Genev a 4, Switzerland, 1989.

[206] J. F ranklin. Con v ergence in Karmark ar’s algorithm for linear program-

ming. SIAM Journal on Numeric al A nalysis, 24:928–945, 1987.

[207] B. A. F reedman, S. C. Puthenpura, and L. P

. Sinha. A new affine scal-

ing based algorithm for optimizing con v ex, nonlinear functions with lin-

ear constrain ts. T ec hnical Rep ort, A

T & T Bell Lab oratories, Holmdel,

NJ 07733, USA, 1990.

[208] R. M. F reund. An analogous of Karmark ar’s algorithm for inequalit y

constrained linear programs, with a ‘new’ class of pro jectiv e transfor-

mations for cen tering a p olytop e. Op er ations R ese ar ch L etters, 7:9–13,

1988.

[209] R. M. F reund. A generalization/extension of Karmark ar’s algorithm for

inequalit y constrained linear programs based on pro jectiv e cen tering of

the p olyhedra. T alk held at the ORSA/TIMS Join t National Meeting

in W ashington, DC, USA, Sloan Sc ho ol of Managemen t, Massac h usetts

Institute of T ec hnology

, Cam bridge, MA 02139, USA, April 1988.

[210] R. M. F reund. Pro jectiv e transformations for finding the w–cen ter of

a p olyhedra. T alk held at the ORSA/TIMS Join t National Meeting in

Den v er, CO, USA, Sloan Sc ho ol of Managemen t, Massac h usetts Institute

of T ec hnology

, Cam bridge, MA 02139, USA, Octob er 1988.

[211] R. M. F reund. Pro jectiv e transformations for in terior p oin t metho ds,

P art I : Basic theory and linear programming. W orking P ap er 2049–

88, Sloan Sc ho ol of Managemen t, Massac h usetts Institute of T ec hnology ,

Cam bridge, MA 02139, USA, Octob er 1988.

[212] R. M. F reund. Pro jectiv e transformations for in terior p oin t metho ds,

P art I I : Analysis of an algorithm for finding the w eigh ted cen ter of a

p olyhedral system. W orking P ap er 2050–88, Sloan Sc ho ol of Manage-

men t, Massac h usetts Institute of T ec hnology

, Cam bridge, MA 02139,

USA, Octob er 1988.

[213] R. M. F reund. A p oten tial–function reduction algorithm for solving a

linear program directly from an infeasible ‘w arm start’. W orking P ap er

3079–89–MS, Sloan Sc ho ol of Managemen t, Massac h usetts Institute of

T ec hnology

, Cam bridge, MA 02139, USA, 1989. T o app ear in Mathe-

matic al Pr o gr amming, Series B, 1991.

[214] R. M. F reund. Pro jectiv e transformations for in terior p oin t algorithms,

a sup erlinearly con v ergen t algorithm for the w–cen ter problem. W orking

P ap er, Sloan Sc ho ol of Managemen t, Massac h usetts Institute of T ec h-

nology

, Cam bridge, MA 02139, USA, 1989. T o app ear in Mathematic al

Pr o gr amming.

[215] R. M. F reund. In terior p oin t algorithms for solving a linear program

directly from an infeasible ‘w arm start’. T alk held at the ORSA/TIMS

Join t National Meeting in Las V egas, NV, USA, Sloan Sc ho ol of Man-

agemen t, Massac h usetts Institute of T ec hnology

, Cam bridge, MA 02139,

USA, Ma y 1990.

[216] R. M. F reund. Newton’s metho d for general parametric cen ter problems.

T alk held at the ORSA/TIMS Join t National Meeting in Philadelphia,

P A, USA, Sloan Sc ho ol of Managemen t, Massac h usetts Institute of T ec h-

nology

, Cam bridge, MA 02139, USA, Octob er 1990.

[217] R. M. F reund. Recen t results and p ersp ectiv es on solving linear pro-

gramming from an infeasible ‘w arm start’. T alk held at the SIAM An-

n ual Meeting in Chicago, IL, USA, Sloan Sc ho ol of Managemen t, Mas-

sac h usetts Institute of T ec hnology

, Cam bridge, MA 02139, USA, July

1990.

[218] R. M. F reund. Theoretical efficiency of solving a linear program from

an infeasible ‘w arm start’. T alk held at the First In ternational Sym-

p osium on In terior P oin t Metho ds for Linear Programming : Theory

and Practice, in Sc hev eningen, The Netherlands, Sloan Sc ho ol of Man-

agemen t, Massac h usetts Institute of T ec hnology

, Cam bridge, MA 02139,

USA, Jan uary 1990.

[219] R. M. F reund. A com bined phase I – phase I I algorithm for LP based

on the in tuitiv e geometry of linear programming. T alk held at the

ORSA/TIMS Join t National Meeting in Anaheim, CA, USA, Sloan

Sc ho ol of Managemen t, Massac h usetts Institute of T ec hnology

, Cam-

bridge, MA 02139, USA, No v em b er 1991.

[220] R. M. F reund. In terior–p oin t metho ds for linear programming : A status

rep ort. T utorial held at the ORSA/TIMS Join t National Meeting in

Nash ville, T ennessee, USA, Sloan Sc ho ol of Managemen t, Massac h usetts

Institute of T ec hnology

, Cam bridge, MA 02139, USA, Ma y 1991.

[221] R. M. F reund. P olynomial–time algorithms for linear programming based

only on primal scaling and pro jected gradien ts of a p oten tial function.

Mathematic al Pr o gr amming, 51:203–222, 1991.

[222] R. M. F reund. Theoretical efficiency of a shifted barrier function al-

gorithm for linear programming. Line ar A lgebr a and Its Applic ations,

152:19–41, 1991.

[223] R. M. F reund and K. C. T an. A metho d for the parametric cen ter prob-

lem, with a strictly monotone p olynomial–time algorithm for linear pro-

gramming. W orking P ap er 2100–89, Sloan Sc ho ol of Managemen t, Mas-

sac h usetts Institute of T ec hnology

, Cam bridge, MA 02139, USA, 1989.

Revised April 1990.

[224] R. M. F reund and K. C. T an. A parametric cen ter algorithm and a

strictly monotonic cen tral path algorithm for LP. T alk held at the

ORSA/TIMS Join t National Meeting in New Y ork, NY, USA, Sloan

Sc ho ol of Managemen t, Massac h usetts Institute of T ec hnology

, Cam-

bridge, MA 02139, USA, Octob er 1989.

[225] R. M. F reund and K. C. T an. Newton’s metho d for parametric cen ter

problems. T alk held at the SIAM Ann ual Meeting in Chicago, IL, USA,

Sloan Sc ho ol of Managemen t, Massac h usetts Institute of T ec hnology ,

Cam bridge, MA 02139, USA, July 1990.

[226] F. F ric k er. Komplexe Optimierungsaufgab en sc hneller l¨ osen (Solving

complex optimization problems faster). F r ankfurter A l lgemeine Zeitung,

Sektion : Natur und Wissen, Marc h 27 1985. (In German).

[227] K. R. F risc h. Principles of linear programming—With a particular ref-

erence to the double gradien t form of the logarithmic p oten tial metho d.

Memorandum, Institute of Economics, Univ ersit y of Oslo, Oslo, Norw a y ,

Octob er 1954.

[228] K. R. F risc h. The logarithmic p oten tial metho d for con v ex program-

ming. Unpublished man uscript, Institute of Economics, Univ ersit y of

Oslo, Oslo, Norw a y , Ma y 1955.

[229] K. R. F risc h. Linear dep endencies and a mec hanized form of the m ul-

tiplex metho d for linear programming. Memorandum, Institute of Eco-

nomics, Univ ersit y of Oslo, Oslo, Norw a y , 1957.

[230] K. R. F risc h. The m ultiplex metho d for linear programming. Sankhya,

18:329–362, 1957.

[231] M. F ukushima, N. Arai, and T. Ibaraki. An in terior metho d for nonlinear

minim um cost net w ork flo w problems. Systems and Contr ol (Jap an),

31(11):837–843, 1987.

[232] C. B. Garcia and F. J. Gould. An application of homotop y to solving

linear programs. Mathematic al Pr o gr amming, 27:263–382, 1983.

[233] M. R. Garey and D. M. Ga y . Letter from the A

T & T Lab oratories.

Mathematic al Pr o gr amming So ciety Committe e on A lgorithms (CO AL)

Newsletter, Decem b er 1985.

[234] S. A. Garfunk el, L. A. Steen, and J. Malk evitc h. F or A l l Pr actic al Pur-

p oses : Intr o duction to Contemp or ary Mathematics, c hapter 4 : Linear

programming : An alternativ e to the simplex metho d, pages 80–83, 362.

W. H. F reeman and Compan y , New Y ork, NY, USA, 1988.

[235] D. M. Ga y . Sparse pro jections in Karmark ar’s linear programming algo-

rithm. T alk held at the ORSA/TIMS Join t National Meeting in A tlan ta,

GA, USA, A

T & T Bell Lab oratories, Murra y Hill, NJ 07974, USA,

No v em b er 1985.

[236] D. M. Ga y . Pictures of Karmark ar’s linear programming algorithm. Com-

puter Science T ec hnical Rep ort 136, A

T & T Bell Lab oratories, Murra y

Hill, NJ 07974, USA, 1987.

[237] D. M. Ga y . A v arian t of Karmark ar’s linear programming algorithm for

problems in standard form. Mathematic al Pr o gr amming, 37:81–90, 1987.

Errata in Mathematic al Pr o gr amming, 40:111, 1988.

[238] D. M. Ga y . Massiv e memory buys little sp eed for complete, in–core sparse

Cholesky factorizations on some scalar computers. Line ar A lgebr a and

Its Applic ations, 152:291–314, 1991.

[239] D. M. Ga y . Stopping tests that compute optimal solutions for in terior–

p oin t linear programming algorithms. In A dvanc es in Numeric al Partial

Differ ential Equations and Optimization, pages 17–42. SIAM Publica-

tions, Philadelphia, P

A, USA, 1991.

F acult y of Managemen t, McGill Univ ersit y , Mon treal, On tario, Canada,

1991.

[268] J. L. Goffin and J. P

. Vial. On the computation of w eigh ted analytic

cen ters and dual ellipsoids with the pro jectiv e algorithm. W orking P ap er,

F acult y of Managemen t, McGill Univ ersit y , Mon treal, On tario, Canada,

1989.

[269] J. L. Goffin and J. P

. Vial. Cutting planes and column generation tec h-

niques with the pro jectiv e algorithm. Journal of Optimization The ory

and Applic ations, 65:409–429, 1990.

[270] J. L. Goffin and J. P

. Vial. Short steps with Karmark ar’s pro jectiv e

algorithm for linear programming. Man uscript, Departmen t d’Economic

Commerciale et Industrielle, Univ ersite de Genev e, Genev e, Switzerland,

1990.

[271] A. V. Goldb erg, S. A. Plotkin, D. B. Shmo ys, and E. T ardos. In terior–

p oin t metho ds in parallel computation. In Pr o c e e dings of the 30th A n-

nual Symp osium on F oundations of Computer Scienc e, R ese ar ch T rian-

gle Park, NC, USA, 1989, pages 350–355. IEEE Computer So ciet y Press,

Los Alamitos, CA, USA, 1990.

[272] D. Goldfarb. A relaxed v ersion of Karmark ar’s metho d. T alk held at the

ORSA/TIMS Join t National Meeting in Miami Beac h, FL, USA, Dept.

of Industrial Engineering and Op erations Researc h, Colum bia Univ ersit y ,

New Y ork, NY 10027, USA, Octob er 1986.

[273] D. Goldfarb. A primal pro jectiv e in terior p oin t metho d for linear pro-

gramming. T alk held at the First In ternational Symp osium on In te-

rior P oin t Metho ds for Linear Programming : Theory and Practice, in

Sc hev eningen, The Netherlands, Dept. of Industrial Engineering and Op-

erations Researc h, Colum bia Univ ersit y , New Y ork, NY 10027, USA,

Jan uary 1990.

[274] D. Goldfarb and S. Liu. In terior p oin t p oten tial function reduction al-

gorithm for solving con v ex quadratic programming. T ec hnical Rep ort,

Dept. of Industrial Engineering and Op erations Researc h, Colum bia Uni-

v ersit y , New Y ork, NY 10027, USA, 1990.

[275] D. Goldfarb and S. Liu. An O (n

3

L) primal in terior p oin t algorithm for

con v ex quadratic programming. Mathematic al Pr o gr amming, 49:325–

340, 1990/91.

[276] D. Goldfarb, S. Liu, and S. W ang. A logarithmic barrier function algo-

rithm for quadratically constrained con v ex programming. SIAM Journal

on Optimization, 1:252–267, 1991.

[277] D. Goldfarb and S. Mehrotra. A homogeneous equations v arian t

of Karmark ar’s algorithm for solving linear programs. T alk held at

ORSA/TIMS Join t National Meeting in New Orleans, USA, Dept. of

Industrial Engineering and Op erations Researc h, Colum bia Univ ersit y ,

New Y ork, NY 10027, USA, Ma y 1987.

[278] D. Goldfarb and S. Mehrotra. Relaxed v arian ts of Karmark ar’s algorithm

for linear programs with unkno wn optimal ob jectiv e v alue. Mathematic al

Pr o gr amming, 40:183–195, 1988.

[279] D. Goldfarb and S. Mehrotra. A relaxed v ersion of Karmark ar’s metho d.

Mathematic al Pr o gr amming, 40:289–315, 1988.

[280] D. Goldfarb and S. Mehrotra. A self-correcting v ersion of Karmark ar’s

algorithm. SIAM Journal on Numeric al A nalysis, 26:1006–1015, 1989.

[281] D. Goldfarb and M. J. T o dd. Karmark ar’s pro jectiv e scaling algorithm.

In G. L. Nemhauser, A. H. G. Rinno y Kan, and M. J. T o dd, editors, Op-

timization, v olume 1 of Handb o oks in Op er ations R ese ar ch and Manage-

ment Scienc e, pages 141–170. North Holland, Amsterdam, The Nether-

lands, 1989.

[282] D. Goldfarb and D. Xiao. A primal pro jectiv e in terior p oin t metho d for

linear programming. Mathematic al Pr o gr amming, 51:17–43, 1991.

[283] E. G. Gol’sh tejn, A. S. Nemiro vsky

, and Y. E. Nestero v. On some re-

cen t adv ances in optimization. Ekonomika i Matematickeskie Meto dy

(Mosc ow), 26(1):178–190, 1990. (In Russian).

[284] J. Gondzio. An adv anced implemen tation of Cholesky factorization for

computing pro jections in in terior p oin t metho ds for large scale linear

programming. Cahier 107, Lab oratoire de Analyse et Mo delisation de

Systemes p our l’Aide a la Decision (LAMSADE), Univ ersite de P aris

Dauphine, F-75775 P aris Cedex 16, F rance, Decem b er 1991.

[285] J. Gondzio. Splitting dense columns of constrain t matrix in in terior p oin t

metho ds for large scale linear programming. Cahier 105, Lab oratoire de

Analyse et Mo delisation de Systemes p our l’Aide a la Decision (LAM-

SADE), Univ ersite de P aris Dauphine, F-75775 P aris Cedex 16, F rance,

July 1991. F ormer title : On hand ling dense c olumns of c onstr aint ma-

trix in interior p oint metho ds of lar ge sc ale line ar pr o gr amming, April

1991. T o app ear in Optimization.

[286] J. Gondzio and D. T ac hat. The design and application of the IMPLO –

A F OR TRAN library for linear optimization with in terior p oin t meth-

o ds. Cahier 108, Lab oratoire de Analyse et Mo delisation de Systemes

p our l’Aide a la Decision (LAMSADE), Univ ersite de P aris Dauphine,

F-75775 P aris Cedex 16, F rance, Jan uary 1992.

[287] C. C. Gonzaga. A conical pro jection algorithm for linear program-

ming. Memorandum UCB/ERL M85/61, Electronics Researc h Lab o-

ratory

, Univ ersit y of California, Berk eley

, CA 94720, USA, July 1985.

[288] C. C. Gonzaga. New results in conical pro jection metho ds for math-

ematical programming. T alk held at the ORSA/TIMS Join t National

Meeting in Miami Beac h, FL, USA, Dept. of Electrical Engineering and

Computer Science, Univ ersit y of California, Berk eley

, CA 94720, USA,

Octob er 1986.

[289] C. C. Gonzaga. T rust region minimization in conical pro jection al-

gorithms. T alk held at the Elev en th IF

ORS In ternational Conference

on Op erations Researc h in Buenos Aires, Argen tina, Dept. of Electrical

Engineering and Computer Science, Univ ersit y of California, Berk eley ,

CA 94720, USA, August 1987.

[290] C. C. Gonzaga. A simple represen tation of Karmark ar’s algorithm.

T ec hnical Rep ort, Dept. of Systems Engineering and Computer Science,

COPPE F ederal Univ ersit y of Rio de Janeiro, 21941 Rio de Janeiro, RJ,

Brazil, Ma y 1988.

[291] C. C. Gonzaga. An algorithm for solving linear programming problems

in O (n

3

L) op erations. In N. Megiddo, editor, Pr o gr ess in Mathemat-

ic al Pr o gr amming : Interior Point and R elate d Metho ds, pages 1–28.

Springer-V erlag, New Y ork, NY, USA, 1989.

[292] C. C. Gonzaga. Conical pro jection algorithms for linear programming.

Mathematic al Pr o gr amming, 43:151–173, 1989.

[293] C. C. Gonzaga. P ath–follo wing algorithms for linear and quadratic pro-

gramming. T alk held at the Third SIAM Conference on Optimization in

Boston, MA, USA, Dept. of Systems Engineering and Computer Science,

COPPE F ederal Univ ersit y of Rio de Janeiro, 21941 Rio de Janeiro, RJ,

Brazil, April 1989.

[294] C. C. Gonzaga. Con v ergence of the large step primal affine–scaling algo-

rithm for primal nondegenerate linear programs. T ec hnical Rep ort ES–

230/90, Dept. of Systems Engineering and Computer Science, COPPE

F ederal Univ ersit y of Rio de Janeiro, 21941 Rio de Janeiro, RJ, Brazil,

Septem b er 1990.

[295] C. C. Gonzaga. Large steps p oten tial reduction algorithms for linear pro-

gramming. T alk held at the SIAM Ann ual Meeting in Chicago, IL, USA,

Dept. of Systems Engineering and Computer Science, COPPE F ederal

Univ ersit y of Rio de Janeiro, 21941 Rio de Janeiro, RJ, Brazil, July 1990.

[296] C. C. Gonzaga. A larger step path–follo wing p oten tial reduction al-

gorithm for linear programming. T alk held at the First In ternational

Symp osium on In terior P oin t Metho ds for Linear Programming : The-

ory and Practice, in Sc hev eningen, The Netherlands, Dept. of Systems

Engineering and Computer Science, COPPE F ederal Univ ersit y of Rio

de Janeiro, 21941 Rio de Janeiro, RJ, Brazil, Jan uary 1990.

[297] C. C. Gonzaga. On lo w er b ound up dates in primal p oten tial reduction

metho ds for linear programming. T ec hnical Rep ort ES–227/90, Dept. of

Systems Engineering and Computer Science, COPPE F ederal Univ ersit y

of Rio de Janeiro, 21941 Rio de Janeiro, RJ, Brazil, 1990. T o app ear in

Mathematic al Pr o gr amming, Series B, 1991.

[298] C. C. Gonzaga. An o v erview of O (

√

nL)–iteration algorithms for linear

programming. T alk held at the 14th Conference on the Mathematics

of Op erations Researc h in Dalfsen, The Netherlands, Dept. of Systems

Engineering and Computer Science, COPPE F ederal Univ ersit y of Rio

de Janeiro, 21941 Rio de Janeiro, RJ, Brazil, Jan uary 1990.

[299] C. C. Gonzaga. P olynomial affine algorithms for linear programming.

Mathematic al Pr o gr amming, 49:7–21, 1990.

[300] C. C. Gonzaga. In terior p oin t algorithms for linear programming prob-

lems with inequalit y constrain ts. Mathematic al Pr o gr amming, 52:209–

225, 1991.

[301] C. C. Gonzaga. An in terior trust region metho d for linearly constrained

optimization. CO

AL Newsletter, 19:55–66, August 1991.

[302] C. C. Gonzaga. Large steps path–follo wing metho ds for linear program-

ming, P art I : Barrier function metho d. SIAM Journal on Optimization,

1:268–279, 1991.

[303] C. C. Gonzaga. Large steps path–follo wing metho ds for linear program-

ming, P art I I : P oten tial reduction metho d. SIAM Journal on Optimiza-

tion, 1:280–292, 1991.

[304] C. C. Gonzaga. On the con v ergence of the large step affine–scaling algo-

rithm for linear programming. T alk held at the TIMS/SOBRAPO Join t

In ternational Meeting in Rio de Janeiro, Brazil, Dept. of Systems En-

gineering and Computer Science, COPPE F ederal Univ ersit y of Rio de

Janeiro, 21941 Rio de Janeiro, RJ, Brazil, July 1991.

[305] C. C. Gonzaga. P ath follo wing metho ds for linear programming. T ec hni-

cal Rep ort ES–246/91, Dept. of Systems Engineering and Computer Sci-

ence, COPPE F ederal Univ ersit y of Rio de Janeiro, 21941 Rio de Janeiro,

RJ, Brazil, No v em b er 1991. T o app ear in SIAM R eviews 34, 1991.

[306] C. C. Gonzaga. Searc h directions for in terior linear programming meth-

o ds. A lgorithmic a, 6:153–181, 1991.

[307] C. C. Gonzaga and L. A. Carlos. A primal affine–scaling algorithm

for linearly constrained con v ex programs. T ec hnical Rep ort ES–238/90,

Dept. of Systems Engineering and Computer Science, COPPE F ederal

Univ ersit y of Rio de Janeiro, 21941 Rio de Janeiro, RJ, Brazil, Decem b er

1990.

[308] C. C. Gonzaga and M. J. T o dd. An O (

√

nL)–iteration large–step primal–

dual affine algorithm for linear programming. T ec hnical Rep ort 862,

Sc ho ol of Op erations Researc h and Industrial Engineering, Cornell Uni-

v ersit y , Ithaca, NY 14853, USA, 1989.

[309] P

. Gra y , J. A. Kaliski, and Y. Y e. An implemen tation of the build–up

in terior metho d for linear programming. T alk held at the ORSA/TIMS

Join t National Meeting in Nash ville, T ennessee, USA, College of Busi-

ness, Dept. of Managemen t Sciences, Univ ersit y of Io w a, Io w a Cit y ,

IA 52242, USA, Ma y 1991.

[310] M. Gr¨ otsc hel. P aten te f ¨ ur mathematisc he Algorithmen. (P aten ts for

mathematical algorithms). Mitteilungen der Deutschen Mathematiker–

V er einigung, Heft 2:52–56, April 1991. (In German).

[311] L. K. Gro v er. A force based approac h to in terior p oin t algorithms for

linear programming. T ec hnical Rep ort, Sc ho ol of Electrical Engineering,

Cornell Univ ersit y , Ithaca, NY 14853, USA, 1990.

[312] L. K. Gro v er. In terior p oin t metho ds for unimo dular linear programming.

T ec hnical Rep ort, Sc ho ol of Electrical Engineering, Cornell Univ ersit y ,

Ithaca, NY 14853, USA, 1990.

[313] L. K. Gro v er. Strongly p olynomial in terior p oin t algorithm for a class

of linear programming problems. T alk held at the ORSA/TIMS Join t

National Meeting in Philadelphia, P

A, USA, Sc ho ol of Electrical Engi-

neering, Cornell Univ ersit y , Ithaca, NY 14853, USA, Octob er 1990.

[314] O. G ¨ uler. Existence of in terior p oin ts and in terior paths in nonlinear

monotone complemen tarit y problems. W orking P ap er, Dept. of Man-

agemen t Science, Univ ersit y of Io w a, Io w a Cit y , IA 52242, USA, 1990.

[315] O. G ¨ uler. An in terior p oin t algorithm for nonlinear monotone comple-

men tarit y problems. T alk held at the ORSA/TIMS Join t National Meet-

ing in Philadelphia, P

A, USA, Dept. of Managemen t Science, Univ ersit y

of Io w a, Io w a Cit y , IA 52242, USA, Octob er 1990.

[316] O. G ¨ uler. P ath follo wing and p oten tial reduction algorithms for nonlinear

monotone complemen tarit y problems. W orking P ap er (in preparation),

Dept. of Managemen t Science, Univ ersit y of Io w a, Io w a Cit y , IA 52242,

USA, 1991.

[317] O. G ¨ uler, D. den Hertog, C. Ro os, T. T erlaky

, and T. Tsuc hiy a. De-

generacy in in terior p oin t metho ds for linear programming. T ec hnical

Rep ort, F acult y of T ec hnical Mathematics and Computer Science, TU

Delft, NL-2600 GA Delft, The Netherlands, Decem b er 1991.

[318] O. G ¨ uler and Y. Y e. Con v ergence b eha vior of some in terior p oin t algo-

rithms. W orking P ap er 91–04, Dept. of Managemen t Science, Univ ersit y

of Io w a, Io w a Cit y , IA 52242, USA, 1991. T o app ear in Mathematic al

Pr o gr amming.

[319] O. G ¨ uler and Y. Y e. In terior p oin t algorithms for LP generate strictly

complemen tary solutions. T alk held at the ORSA/TIMS Join t National

Meeting in Nash ville, T ennessee, USA, Dept. of Managemen t Science,

Univ ersit y of Io w a, Io w a Cit y , IA 52242, USA, Ma y 1991.

[320] M. Hamala. A general approac h to in terior p oin t transformation metho ds

for mathematical programming. A cta Mathematic a Universitatis Come-

nianae (Comenius University Cze choslovakia), 54/55:243–266, 1989.

[321] B. C. Hamilton and D. E. Stein. A

T & T’s K

ORBX System : Solving

the unsolv able. A

T & T T e chnolo gy, 4(3):36–41, 1989.

[322] G. H¨ ammerlin and K. H. Hoffmann. Numerische Mathematik, c hap-

ter 9.4.4 : P olynomiale Algorithmen, pages 424–430. Springer-V erlag,

Berlin, German y , second edition, 1991. (In German).

[323] C. G. Han, P

. M. P ardalos, and Y. Y e. Computational asp ect of an

in terior p oin t algorithm for quadratic programming problems with b o x

constrain ts. In T. F. Coleman and Y. Li, editors, L ar ge–Sc ale Numer-

ic al Optimization, Pap ers fr om the Workshop held at Cornel l Univer-

sity, Ithac a, NY, USA, Octob er 1989, v olume 46 of SIAM Pr o c e e dings in

Applie d Mathematics, pages 92–112. So ciet y of Industrial and Applied

Mathematics (SIAM), Philadelphia, P

A, USA, 1990.

[324] C. G. Han, P

. M. P ardalos, and Y. Y e. In terior p oin t approac hes to

noncon v ex programming. T alk held at the ORSA/TIMS Join t National

Meeting in Philadelphia, P

A, USA, Computer Science Departmen t, The

P ennsylv ania State Univ ersit y , Univ ersit y P ark, P

A 16802, USA, Octob er

1990.

[325] C. G. Han, P

. M. P ardalos, and Y. Y e. On p oten tial reduction algorithms

for some en trop y optimization problems. T ec hnical Rep ort CS–91–02,

Computer Science Departmen t, The P ennsylv ania State Univ ersit y , Uni-

v ersit y P ark, P

A 16802, USA, 1991.

[326] C. G. Han, P

. M. P ardalos, and Y. Y e. Solving some engineering prob-

lems using an in terior–p oin t algorithm. T ec hnical Rep ort CS–91–04,

Computer Science Departmen t, The P ennsylv ania State Univ ersit y , Uni-

v ersit y P ark, P

A 16802, USA, 1991.

[327] P

. T. Hark er and B. Xiao. A p olynomial–time algorithm for affine v ari-

ational inequalities. Applie d Mathematics L etters, 4(2):31–34, 1991.

[328] C. A. Ha v erly

. Beha vior of the simplex and Karmark ar algorithms. T alk

held at the 12th Symp osium on Mathematical Programming in Cam-

bridge, MA, USA, Ha v erly Systems Inc., Den ville, NJ 07834, USA, 1985.

[329] C. A. Ha v erly

. Results of a new series of case runs using Karmark ar’s

algorithm. T ec hnical Rep ort, Ha v erly Systems Inc., Den ville, NJ 07834,

USA, 1985.

[330] C. A. Ha v erly

. Studies on b eha vior of the Karmark ar metho d. T ec hnical

Rep ort, Ha v erly Systems Inc., Den ville, NJ 07834, USA, 1985.

[331] G. Heindl. Eine Implemen tierung des Karmark ar V erfahrens (An im-

plemen tation of Karmark ar’s algorithm). In terner Beric h t der in tergri-

erten Arb eitsgrupp e Mathematisc he Probleme aus dem Ingenieurb ereic h,

F ac h b ereic h Mathematik, Gesam tho c hsc h ule W upp ertal, D-5600 W up-

p ertal 1, German y , F ebruary 1985. (In German).

[332] J. Hersk o vits and J. Asquier. A quasi–Newton in terior p oin t algo-

rithm for nonlinear constrained optimization. T alk held at the DGOR–

Jahrestagung in Vienna, Austria, Cen ter of T ec hnology

, COPPE F ederal

Univ ersit y of Rio de Janeiro, 21941 Rio de Janeiro, Brazil, August 1990.

[333] D. den Hertog. In terior p oin t metho ds for linear programming. Mas-

ter’s thesis, F acult y of Mathematics and Informatics, TU Delft, NL-

2628 BL Delft, The Netherlands, Ma y 1989.

[334] D. den Hertog and C. Ro os. A surv ey of searc h directions in in terior

p oin t metho ds for linear programming. T ec hnical Rep ort 89–65, F ac-

ult y of Mathematics and Informatics, TU Delft, NL-2628 BL Delft, The

[366] M. Iri. In tegrabilit y of v ector and p olyv ector fields asso ciated with in te-

rior p oin t metho ds. T alk held at the First In ternational Symp osium on

In terior P oin t Metho ds for Linear Programming : Theory and Practice,

in Sc hev eningen, The Netherlands, Dept. of Mathematical Engineering

and Instrumen tation Ph ysics, Univ ersit y of T oky o, T oky o, Japan, Jan-

uary 1990. T o app ear in Mathematic al Pr o gr amming, Series B, 1991.

[367] M. Iri. A pro of of the p olynomialit y of the Iri–Imai metho d for linear

programming. T ec hnical Rep ort, Dept. of Mathematical Engineering and

Instrumen tation Ph ysics, Univ ersit y of T oky o, T oky o, Japan, 1991.

[368] M. Iri and H. Imai. A m ultiplicativ e p enalt y function for linear

programming– another ‘new and fast’ algorithm. Pr o c e e dings of the 6th

Mathematic al Pr o gr amming Symp osium of Jap an, T okyo, Jap an, pages

97–120, 1985.

[369] M. Iri and H. Imai. A m ultiplicativ e barrier function metho d for linear

programming. A lgorithmic a, 1(4):455–482, 1986.

[370] M. Iri and H. Imai. Theory of the m ultiplicativ e p enalt y function metho d

for linear programming. In D. S. Johnson, T. Nishizeki, A. Nozaki, and

H. S. Wilf, editors, Discr ete A lgorithms and Complexity : Pr o c e e dings of

the Jap an–US Joint Seminar, Kyoto, Jap an, June 1986, pages 417–435.

Academic Press, New Y ork, NY, USA, 1987.

[371] G. M. Jan. A new variant of the primal affine sc aling algorithm for line ar

pr o gr ams. PhD thesis, Dept. of Op erations Researc h, North Carolina

State Univ ersit y , Raleigh, NC 27695-7913, USA, July 1990.

[372] G. M. Jan and S. C. F ang. A v arian t of affine–scaling metho d for lin-

ear programming. T alk held at the ORSA/TIMS Join t National Meet-

ing in New Y ork, NY, USA, North Carolina State Univ ersit y , Raleigh,

NC 27695-7913, USA, Octob er 1989.

[373] G. M. Jan and S. C. F ang. A new v arian t of the primal affine scaling

metho d for linear programs. Optimization, 22(5):681–715, 1991.

[374] J. Janacek. P ersp ektivy Karmark aro v a algorithm u v linearnim pro-

gramo v ani (P ersp ectiv es of Karmark ar’s algorithm in linear program-

ming). Ekonomicko–Matematicky Obzor (Cze choslovakia), 25(1):50–63,

1989. (In Czec h).

[375] F. Jarre. Con v ergence of the metho d of analytic cen ters for generalized

con v ex programs. DF

G–Rep ort 67, Institut f ¨ ur Angew andte Mathematik

und Statistik, Univ ersit¨ at W ¨ urzburg, Am Hubland, D-8700 W ¨ urzburg,

German y , Ma y 1988. Revised Octob er 1988.

[376] F. Jarre. The metho d of analytic cen ters for smo oth con v ex programs.

Preprin t 165, Institut f ¨ ur Angew andte Mathematik und Statistik, Uni-

v ersit¨ at W ¨ urzburg, Am Hubland, D-8700 W ¨ urzburg, German y , 1989.

[377] F. Jarre. The metho d of analytic c enters for smo oth c onvex pr o gr ams.

PhD thesis, Institut f ¨ ur Angew andte Mathematik und Statistik, Univ er-

sit¨ at W ¨ urzburg, Am Hubland, D-8700 W ¨ urzburg, German y , 1989.

[378] F. Jarre. On the metho d of analytic cen ters for solving smo oth con-

v ex programs. In S. Dolec ki, editor, Optimization : Pr o c e e dings of the

5th F r ench–German Confer enc e in Castel–Novel, V ar etz, F r anc e, Octo-

b er 1988, v olume 1405 of L e ctur e Notes in Mathematics, pages 69–86.

Springer-V erlag, Berlin, German y , 1989.

[379] F. Jarre. A homotop y metho d for con v ex programming. T alk held at

the First In ternational Symp osium on In terior P oin t Metho ds for Lin-

ear Programming : Theory and Practice, in Sc hev eningen, The Nether-

lands, Institut f ¨ ur Angew andte Mathematik und Statistik, Univ ersit¨ at

W ¨ urzburg, Am Hubland, D-8700 W ¨ urzburg, German y , Jan uary 1990.

[380] F. Jarre. In terior–p oin t metho ds for con v ex programming. T ec hnical Re-

p ort SOL 90–16, Systems Optimization Lab oratory

, Dept. of Op erations

Researc h, Stanford Univ ersit y , Stanford, CA 94305, USA, 1990.

[381] F. Jarre. On the con v ergence of the metho d of analytic cen ters when ap-

plied to con v ex quadratic programs. Mathematic al Pr o gr amming, 49:341–

358, 1990/91.

[382] F. Jarre and M. A. Saunders. An adaptiv e primal–dual metho d for linear

programming. CO

AL Newsletter, 19:7–16, August 1991.

[383] F. Jarre, G. Sonnev end, and J. Sto er. An implemen tation of the metho d

of analytic cen ters. In A. Bensoussan and J. L. Lions, editors, A nalysis

and Optimization of Systems, v olume 111 of L e ctur e Notes in Contr ol and

Information Scienc es, pages 297–308. Springer-V erlag, Berlin, German y ,

1988.

[384] F. Jarre, G. Sonnev end, and J. Sto er. On the complexit y of a n umerical

algorithm for solving generalized con v ex quadratic programs b y follo wing

a cen tral path. In J. C. Lagarias and M. J. T o dd, editors, Mathemati-

c al Developments A rising fr om Line ar Pr o gr amming : Pr o c e e dings of a

Joint Summer R ese ar ch Confer enc e held at Bowdoin Col le ge, Brunswick,

Maine, USA, June/July 1988, v olume 114 of Contemp or ary Mathemat-

ics, pages 233–242. American Mathematical So ciet y , Pro vidence, Rho de

Island, USA, 1990.

[385] D. L. Jensen and A. E. Steger. A v ariation of Karmark ar’s algorithm to

solv e linear programs in standard form. T alk held at the ORSA/TIMS

Join t National Meeting in Los Angeles, CA, USA, State Univ ersit y of

New Y ork, Ston y Bro ok, NY 11794, USA, April 1986.

[386] J. Ji, F. P otra, R. A. T apia, and Y. Zhang. An in terior–p oin t metho d

with p olynomial complexit y and sup erlinear con v ergence for linear com-

plemen tarit y problems. T ec hnical Rep ort, Dept. of Mathematics, The

Univ ersit y of Io w a, Io w a Cit y , IA 52242, USA, 1991. T ec hnical Rep ort

TR–91–23, Dept. of Mathematical Sciences, Rice Univ ersit y , Houston,

TX 77251, USA, 1991.

[387] H. W. Jung, R. E. Marsten, and M. J. Saltzman. The column Cholesky

metho d for n umerical factorization in in terior p oin t algorithms. T ec h-

nical Rep ort 596, Dept. of Mathematical Sciences,Clemson Univ ersit y ,

Clemson, SC, USA, 1991.

[388] B. Kalan tari. Solving linear programming b y bisection and a pro jec-

tiv e feasibilit y algorithm. T ec hnical Rep ort LCSR–TR–91, Lab oratory

for Computer Science Researc h, Rutgers Univ ersit y , New Brunswic k,

NJ 08903, USA, 1987.

[389] B. Kalan tari. Deriv ation of a generalized and strengthened Gordan The-

orem from generalized Karmark ar p oten tial and logarithmic barrier func-

tions. T ec hnical Rep ort LCSR–TR–121, Lab oratory for Computer Sci-

ence Researc h, Rutgers Univ ersit y , New Brunswic k, NJ 08903, USA,

1989.

[390] B. Kalan tari. Generalization of Karmark ar’s algorithm to con v ex ho-

mogeneous functions. T ec hnical Rep ort LCSR–TR–130, Lab oratory

for Computer Science Researc h, Rutgers Univ ersit y , New Brunswic k,

NJ 08903, USA, 1989.

[391] B. Kalan tari. Canonical problems for quadratic programming and pro-

jectiv e metho ds for their solution. In J. C. Lagarias and M. J. T o dd,

editors, Mathematic al Developments A rising fr om Line ar Pr o gr amming :

Pr o c e e dings of a Joint Summer R ese ar ch Confer enc e held at Bowdoin

Col le ge, Brunswick, Maine, USA, June/July 1988, v olume 114 of Con-

temp or ary Mathematics, pages 243–263. American Mathematical So ciet y ,

Pro vidence, Rho de Island, USA, 1990.

[392] B. Kalan tari. Karmark ar’s algorithm with impro v ed steps. Mathematic al

Pr o gr amming, 46:73–78, 1990.

[393] J. A. Kaliski and Y. Y e. Con v ergence b eha vior of Karmark ar’s pro jec-

tiv e algorithm for solving a simple linear program. Op er ations R ese ar ch

L etters, 10:389–393, 1991.

[394] J. A. Kaliski and Y. Y e. A decomp osition v arian t of the p oten tial re-

duction algorithm for linear programming. W orking P ap er, Dept. of

Managemen t Science, College of Business Administration, Univ ersit y of

Io w a, Io w a Cit y , IA 52240, USA, 1991.

[395] M. Kallio. On gradien t pro jection for linear programming. Man uscript,

Sc ho ol of Organization and Managemen t, Y ale Univ ersit y , New Ha v en,

CT 06520, USA, 1986.

[396] M. Kallio and E. L. P orteus. A class of metho ds for linear programming.

Mathematic al Pr o gr amming, 14:161–176, 1978.

[397] A. P

. Kamath, N. K. Karmark ar, K. G. Ramakrishnan, and M. G. C.

Resende. Computational exp erience with an in terior p oin t algorithm

on the satisfiabilit y problem. A nnals of Op er ations R ese ar ch, 25:43–58,

1990.

[398] R. Kannan and W. R. Pulleyblank. Inte ger Pr o gr amming and Combi-

natorial Optimization. Univ ersit y of W aterlo o Press, W aterlo o, On tario,

Canada, 1990.

[399] S. Kap o or and P

. M. V aidy a. F ast algorithms for con v ex quadratic pro-

gramming and m ulticommo dit y flo ws. Pr o c e e dings of the 18th A nnual

A CM Symp osium on The ory of Computing, pages 147–159, 1986.

[400] S. Kap o or and P

. M. V aidy a. An extension of Karmark ar’s in terior p oin t

metho d to con v ex quadratic programming. T ec hnical Rep ort, Dept. of

Computer Science, Univ ersit y of Illinois at Urbana–Champaign, Urbana,

IL 61820, USA, 1988.

[401] S. Kap o or and P

. M. V aidy a. Sp eeding–up Karmark ar’s algorithm for

m ulticommo dit y flo ws. T ec hnical Rep ort, Dept. of Computer Science,

Univ ersit y of Illinois at Urbana–Champaign, Urbana, IL 61820, USA,

1989. T o app ear in Mathematic al Pr o gr amming.

[402] H. Karloff. Line ar Pr o gr amming. Birkh¨ auser V erlag, Basel, Switzerland,

1991. Chapter on Karmark ar’s algorithm.

[403] N. K. Karmark ar. A new p olynomial–time algorithm for linear program-

ming. Pr o c e e dings of the 16th A nnual A

CM Symp osium on The ory of

Computing, pages 302–311, 1984.

[404] N. K. Karmark ar. A new p olynomial–time algorithm for linear program-

ming. Combinatoric a, 4:373–395, 1984.

[405] N. K. Karmark ar. Some commen ts on the significance of the new

p olynomial–time algorithm for linear programming. T ec hnical Rep ort,

A T & T Bell Lab oratories, Murra y Hill, NJ 07974, USA, 1984.

[406] N. K. Karmark ar. Wh y is the new algorithm b etter than simplex metho d

and ellipsoid metho d ? Extended Abstract, A

T & T Bell Lab oratories,

Murra y Hill, NJ 07974, USA, 1984/85.

[407] N. K. Karmark ar. Recen t dev elopmen ts in new approac hes to linear pro-

gramming. T alk held at the SIAM Conference on Optimization, Houston,

TX, USA, A

T & T Bell Lab oratories, Murra y Hill, NJ 07974, USA, 1987.

[408] N. K. Karmark ar. An in terior–p oin t approac h to NP–complete problems.

T alk held at the SIAM Ann ual Meeting in Chicago, IL, USA, A

T & T Bell

Lab oratories, Murra y Hill, NJ 07974, USA, July 1988.

[409] N. K. Karmark ar. Metho ds and apparatus for efficien t resource allo ca-

tion. U.S. P aten t No. 4.744.028, 1988. A

T & T Bell Lab oratories, Murra y

Hill, NJ 07974, USA.

[410] N. K. Karmark ar. An in terior–p oin t approac h to NP–complete prob-

lems – P art I. In J. C. Lagarias and M. J. T o dd, editors, Mathemati-

c al Developments A rising fr om Line ar Pr o gr amming : Pr o c e e dings of a

Joint Summer R ese ar ch Confer enc e held at Bowdoin Col le ge, Brunswick,

Maine, USA, June/July 1988, v olume 114 of Contemp or ary Mathemat-

ics, pages 297–308. American Mathematical So ciet y , Pro vidence, Rho de

Island, USA, 1990.

[411] N. K. Karmark ar. Riemannian geometry underlying in terior–p oin t meth-

o ds for linear programming. In J. C. Lagarias and M. J. T o dd, ed-

itors, Mathematic al Developments A rising fr om Line ar Pr o gr amming :

Pr o c e e dings of a Joint Summer R ese ar ch Confer enc e held at Bowdoin

Col le ge, Brunswick, Maine, USA, June/July 1988, v olume 114 of Con-

temp or ary Mathematics, pages 51–75. American Mathematical So ciet y ,

Pro vidence, Rho de Island, USA, 1990.

[412] N. K. Karmark ar. In terior p oin t metho ds in optimization. T alk held at

the Second In ternational Conference on Industrial and Applied Mathe-

matics (ICIAM ’91), W ashington, DC, USA, A

T & T Bell Lab oratories,

Murra y Hill, NJ 07974, USA, July 1991.

[413] N. K. Karmark ar, J. C. Lagarias, L. Slutsman, and P . W ang. P o w er–

series v arian ts of Karmark ar–t yp e algorithms. A

T & T T e chnic al Jour-

nal, 68:20–36, 1989.

[414] N. K. Karmark ar and K. G. Ramakrishnan. F urther dev elopmen ts in the

new p olynomial–time algorithm for linear programming. T alk held at the

ORSA/TIMS Join t National Meeting in Boston, MA, USA, A

T & T Bell

Lab oratories, Murra y Hill, NJ 07974, USA, Ma y 1985.

[415] N. K. Karmark ar and K. G. Ramakrishnan. Implemen tation and com-

putational asp ects of the Karmark ar algorithm for linear programming,

using an iterativ e metho d for computing pro jections. T alk held at the

13th In ternational Symp osium on Mathematical Programming in T oky o,

Japan, A

T & T Bell Lab oratories, Murra y Hill, NJ 07974, USA, August

1988. Extended Abstract circulated at the Symp osium.

[416] N. K. Karmark ar and K. G. Ramakrishnan. Computational results of an

in terior p oin t algorithm for large scale linear programming. T alk held at

the First In ternational Symp osium on In terior P oin t Metho ds for Linear

Programming : Theory and Practice, in Sc hev eningen, The Netherlands,

A T & T Bell Lab oratories, Murra y Hill, NJ 07974, USA, Jan uary 1990.

T o app ear in Mathematic al Pr o gr amming, Series B, 1991.

[417] N. K. Karmark ar and K. G. Ramakrishnan. Robust con trol system mo d-

els and their solution b y the Karmark ar algorithm. T alk held at the SIAM

Ann ual Meeting in Chicago, IL, USA, A

T & T Bell Lab oratories, Murra y

Hill, NJ 07974, USA, July 1990.

[418] N. K. Karmark ar, K. G. Ramakrishnan, and M. G. C. Resende. An

in terior p oin t algorithm for zero–one in teger programming. T alk held at

the ORSA/TIMS Join t National Meeting in Den v er, CO, USA, A

T & T

Bell Lab oratories, Murra y Hill, NJ 07974, USA, Octob er 1988.

[419] N. K. Karmark ar, K. G. Ramakrishnan, and M. G. C. Resende. An

in terior–p oin t approac h to the maxim um indep enden t set problem in

dense random graphs. Man uscript (in preparation), A

T & T Bell Lab o-

ratories, Murra y Hill, NJ 07974, USA, 1988/1990.

[420] N. K. Karmark ar, K. G. Ramakrishnan, and M. G. C. Resende. An

in terior p oin t algorithm to solv e computationally difficult set co v ering

problems. Extended Abstract, A

T & T Bell Lab oratories, Murra y Hill,

NJ 07974, USA, 1989. T o app ear in Mathematic al Pr o gr amming, Se-

ries B, 1991.

[421] N. K. Karmark ar, K. G. Ramakrishnan, and M. G. C. Resende. F ur-

ther dev elopmen ts on an in terior p oin t algorithm for zero–one in teger

programming. T alk held at the First In ternational Symp osium on In te-

rior P oin t Metho ds for Linear Programming : Theory and Practice, in

Sc hev eningen, The Netherlands, A

T & T Bell Lab oratories, Murra y Hill,

NJ 07974, USA, Jan uary 1990.

[422] N. K. Karmark ar and L. P

. Sinha. Application of Karmark ar’s algo-

rithm to o v erseas telecomm unications facilities planning. T alk held at

the 12th In ternational Symp osium on Mathematical Programming in

Boston, MA, USA, A

T & T Bell Lab oratories, Murra y Hill, NJ 07974,

USA, August 1985.

[423] J. K¨ asc hel. Karmark ar–¨ ahnlic he V erfahren in der Linearen Optimierung

(Karmark ar–t yp e pro cedures in linear programming). T alk held at

the DGOR–Jahrestagung in Stuttgart–Hohenheim, German y , Sektion

Wirtsc haftswissensc haften, TU Chemnitz, P

. O. Bo x 964, D-9010 Chem-

nitz, East German y , Septem b er 1991.

[424] R. Katsura, M. F ukushima, and T. Ibaraki. In terior metho ds for non-

linear minim um cost net w ork flo w problems. Journal of the Op er ations

R ese ar ch So ciety of Jap an, 32:174–179, 1989.

[425] J. L. Kennington. Using K

ORBX for military airlift applications. Pr o-

c e e dings of the 28th IEEE Confer enc e on De cision and Contr ol, pages

1603–1605, Decem b er 1989.

[426] A. Keraghel. Etude adaptive et c omp ar ative des princip ales variantes

dans l’algorithme de Karmarkar. PhD thesis, Lab oratoire AR

TEMIS

(IMA

G), Univ ersite Joseph F ourier, BP 68, F-38402 St. Martin d’Heres

Cedex, F rance, 1989. (In F renc h).

[427] L. G. Khac hian and M. J. T o dd. On the complexit y of appro ximating

the maximal inscrib ed ellipsoid for a p olytop e. T ec hnical Rep ort 893,

Sc ho ol of Op erations Researc h and Industrial Engineering, College of

Engineering, Cornell Univ ersit y , Ithaca, NY 14853, USA, 1990.

[428] K. Kim and J. L. Nazareth. The decomp osition principle and algorithms

for linear programming. Line ar A lgebr a and Its Applic ations, 152:119–

133, 1991.

[429] E. A. Kn y azev. The metho d of cen ters with adaptation of parameters on

the basis of the steep est descen t. Issle dovaniya p o Prikladnoi Matematike

(Kazanskii Universitet), 15:13–24, 1988. (In Russian).

[430] M. Ko jima. Determining basic v ariables of optimal solutions in Kar-

mark ar’s new LP algorithm. A lgorithmic a, 1(4):499–515, 1986.

[431] M. Ko jima, Y. Kurita, and S. Mizuno. Large–step in terior p oin t algo-

rithms for linear complemen tarit y problems. Researc h Rep orts on Infor-

mation Sciences, Ser. B : Op erations Researc h B–243, Dept. of Informa-

tion Sciences, T oky o Institute of T ec hnology

, Oh-Ok a y ama, Meguro-ku,

T oky o 152, Japan, 1991.

[432] M. Ko jima and N. Megiddo. The relation b et w een the path of cen ters

and Smale’s regularization of the linear programming problem. Line ar

A lgebr a and Its Applic ations, 152:135–139, 1991.

[463] A. Kozlo v and L. W. Blac k. Berk eley obtains new results with Karmark ar

algorithm. SIAM News, 19(3):3, 20, Ma y 1986.

[464] E. Kranic h. In terior p oin t metho ds for mathematical programming : A

bibliograph y . Discussion P ap er 171, Institute of Econom y and Op era-

tions Researc h, F ernUniv ersit¨ at Hagen, P

.O. Bo x 940, D-5800 Hagen 1,

German y , Ma y 1991. The (actual) bibliograph y can b e accessed electron-

ically b y sending e–mail to ‘netlib@r ese ar ch.b el l-labs.c om’ with message

‘send index fr om bib’.

[465] J. C. Lagarias. Analytic algorithms for linear programming. T alk held at

the ORSA/TIMS Join t National Meeting in New Orleans, USA, A

T & T

Bell Lab oratories, Murra y Hill, NJ 07974, USA, Ma y 1987.

[466] J. C. Lagarias. The nonlinear geometry of linear programming, P art I I I :

Pro jectiv e Legrende transform co ordinates and Hilb ert geometry . T r ans-

actions of the A meric an Mathematic al So ciety, 320:193–225, 1990.

[467] J. C. Lagarias and M. J. T o dd. Mathematic al Developments A rising fr om

Line ar Pr o gr amming : Pr o c e e dings of a Joint Summer R ese ar ch Confer-

enc e held at Bowdoin Col le ge, Brunswick, Maine, USA, June/July 1988,

v olume 114 of Contemp or ary Mathematics. American Mathematical So-

ciet y , Pro vidence, Rho de Island, USA, 1990.

[468] L. S. Lasdon, J. C. Plummer, and G. Y u. An in terior p oin t algo-

rithm for general nonlinear programs. T alk held at the ORSA/TIMS

Join t National Meeting in Anaheim, CA, USA, MSIS Departmen t, Col-

lege of Business Administration, Univ ersit y of T exas at Austin, Austin,

TX 78712, USA, No v em b er 1991.

[469] E. L. La wler. Is Karmark ar’s algorithm for real ? T alk held at the EUR O

VI I Congress on Op erations Researc h in Bologna, Italy, Univ ersit y of

California, Berk eley

, CA 94720, USA, June 1985.

[470] R. Levk o vitz, G. Mitra, and M. T amiz. In tegration of the in terior p oin t

metho d within simplex : Exp erimen ts in feasible basis reco v ery . T ec h-

nical Rep ort, Dept. of Mathematics and Statistics, Brunel Univ ersit y ,

Uxbridge, Middlesex UB8 3PH, UK, 1991.

[471] G. R. Lindfield and A. Salhi. A comparativ e study of the p erformance

and implemen tation of the Karmark ar algorithm. T alk held at the Mar-

tin Beale Memorial Symp osium in London, UK, Dept. of Computer Sci-

ence and Applied Mathematics, Aston Univ ersit y , Birmingham B4 7ET,

Great Britain, July 1987.

[472] A. Lisser. Un lo giciel derive de l’algorithme de Karmarkar p our la r eso-

lution de pr o gr ammes line air es de gr ande tail le (A c omputational deriva-

tion of Karmarkar’s algorithm for the solution of lar ge–sc ale d line ar pr o-

gr ams). PhD thesis, Lab oratoire de Analyse et Mo delisation de Systemes

p our l’Aide a la Decision (LAMSADE), Univ ersite de P aris Dauphine,

F-75775 P aris Cedex 16, F rance, 1987. (In F renc h).

[473] A. Lisser and M. J. Chifflet. A comparison of pro jectiv e and affine

approac hes in in terior p oin t metho ds. T alk held at the TIMS/SOBRAPO

Join t In ternational Meeting in Rio de Janeiro, Brazil, Cen tre National

d’Etudes des T elecomm unications, P

AA–A

TR, 38-40 Rue du General-

Leclerc, F-92131 Issy-Les-Moulineaux, F rance, July 1991.

[474] A. Lisser, N. Maculan, and M. Minoux. Appro ximate one–dimensional

minimization of the p oten tial function impro v es the con v ergence sp eed of

Karmark ar’s metho d. Unpublished Man uscript, Lab oratoire de Analyse

et Mo delisation de Systemes p our l’Aide a la Decision (LAMSADE),

Univ ersite de P aris Dauphine, F-75775 P aris Cedex 16, F rance, 1985.

[475] A. Lisser, N. Maculan, and M. Minoux. Large steps preserving p oly-

nomialit y in Karmark ar’s algorithm. Cahier 77, Lab oratoire de Analyse

et Mo delisation de Systemes p our l’Aide a la Decision (LAMSADE),

Univ ersite de P aris Dauphine, F-75775 P aris Cedex 16, F rance, 1987.

[476] A. Lisser and P . T olla. An efficien t soft w are using the Karmark ar’s algo-

rithm. T alk held at the EUR

O/TIMS Join t In ternational Conference on

Op erational Researc h in P aris, F rance, Lab oratoire de Analyse et Mo d-

elisation de Systemes p our l’Aide a la Decision (LAMSADE), Univ ersite

de P aris Dauphine, F-75775 P aris Cedex 16, F rance, July 1988.

[477] A. Lisser and P . T olla. V arian ts of Karmark ar’s algorithm. Ele ctricite de

F r anc e (EDF) Bul letin de la Dir e ction des Etudes et R e cher ches Serie C

Mathematique, Informatique (Paris), 3:21–36, 1989.

[478] S. Liu. A long step path–follo wing algorithm for linear programming.

T alk held at the ORSA/TIMS Join t National Meeting in Las V egas,

NV, USA, Dept. of Industrial Engineering and Op erations Researc h,

Colum bia Univ ersit y , New Y ork, NY 10027, USA, Ma y 1990.

[479] S. Liu and D. Goldfarb. In terior p oin t p oten tial function reduction al-

gorithms for solving con v ex quadratic programming. T alk held at the

ORSA/TIMS Join t National Meeting in New Y ork, NY, USA, Dept. of

Industrial Engineering and Op erations Researc h, Colum bia Univ ersit y ,

New Y ork, NY 10027, USA, Octob er 1989.

[480] F. A. Lo otsma. Numeric al Metho ds for Nonline ar Optimization. Aca-

demic Press, London, UK, 1972.

[481] H. Luss. Optimization : Metho dolgy

, algorithms and applications.

A T & T T e chnic al Journal, 68:3–6, 1989.

[482] I. J. Lustig. A practical approac h to Karmark ar’s algorithm. T ec hnical

Rep ort SOL 85–5, Systems Optimization Lab oratory

, Dept. of Op er-

ations Researc h, Stanford Univ ersit y , Stanford, CA 94305, USA, June

1985.

[483] I. J. Lustig. An exp erimen tal analysis of the con v ergence rate of an

in terior p oin t algorithm. T ec hnical Rep ort SOR 88–5, Sc ho ol of Engi-

neering and Applied Science, Dept. of Civil Engineering and Op erations

Researc h, Princeton Univ ersit y , Princeton, NJ 08544, USA, Marc h 1988.

[484] I. J. Lustig. A generic primal–dual in terior p oin t algorithm. T ec hnical

Rep ort SOR 88–3, Sc ho ol of Engineering and Applied Science, Dept.

of Civil Engineering and Op erations Researc h, Princeton Univ ersit y ,

Princeton, NJ 08544, USA, 1988.

[485] I. J. Lustig. Iden tifying an optimal basis of a linear program using an

in terior p oin t metho d. T alk held at the ORSA/TIMS Join t National

Meeting in W ashington, DC, USA, Sc ho ol of Engineering and Applied

Science, Dept. of Civil Engineering and Op erations Researc h, Princeton

Univ ersit y , Princeton, NJ 08544, USA, April 1988.

[486] I. J. Lustig. An analysis of an a v ailable set of linear programming

test problems. Computers and Op er ations R ese ar ch, 16:173–184, 1989.

Augmen ted v ersion in the T ec hnical Rep ort SOL 87-11, Systems Opti-

mization Lab oratory

, Dept. of Op erations Researc h, Stanford Univ ersit y ,

Stanford, CA 94305, USA, 1987.

[487] I. J. Lustig. Phase 1 searc h directions for a primal–dual in terior p oin t

metho d for linear programming. In J. C. Lagarias and M. J. T o dd, ed-

itors, Mathematic al Developments A rising fr om Line ar Pr o gr amming :

Pr o c e e dings of a Joint Summer R ese ar ch Confer enc e held at Bowdoin

Col le ge, Brunswick, Maine, USA, June/July 1988, v olume 114 of Con-

temp or ary Mathematics, pages 121–130. American Mathematical So ciet y ,

Pro vidence, Rho de Island, USA, 1990.

[488] I. J. Lustig. F easibilit y issues in an in terior p oin t metho d for linear

programming. Mathematic al Pr o gr amming, 49:145–162, 1990/91.

[489] I. J. Lustig. An implemen tation of a strongly p olynomial time algorithm

for basis reco v ery . T ec hnical Rep ort (in preparation), Sc ho ol of Engi-

neering and Applied Science, Dept. of Civil Engineering and Op erations

Researc h, Princeton Univ ersit y , Princeton, NJ 08544, USA, 1991.

[490] I. J. Lustig, R. E. Marsten, and D. F. Shanno. On implemen ting Mehro-

tra’s predictor–corrector in terior p oin t metho d for linear programming.

T ec hnical Rep ort SOR 90–03, Sc ho ol of Engineering and Applied Sci-

ence, Dept. of Civil Engineering and Op erations Researc h, Princeton

Univ ersit y , Princeton, NJ 08544, USA, April 1990. T o app ear in SIAM

Journal on Optimization.

[491] I. J. Lustig, R. E. Marsten, and D. F. Shanno. The primal–dual in terior

p oin t metho d on the Cra y sup ercomputer. In T. F. Coleman and Y. Li,

editors, L ar ge–Sc ale Numeric al Optimization, Pap ers fr om the Workshop

held at Cornel l University, Ithac a, NY, USA, Octob er 1989, v olume 46

of SIAM Pr o c e e dings in Applie d Mathematics, pages 70–80. So ciet y of

Industrial and Applied Mathematics (SIAM), Philadelphia, P

A, USA,

1990.

[492] I. J. Lustig, R. E. Marsten, and D. F. Shanno. Recen t computational ex-

p erience with the primal–dual in terior p oin t metho d for linear program-

ming. T ec hnical Rep ort RRR 46–89, R

UTCOR Cen ter of Op erations

Researc h, Rutgers Univ ersit y , New Brunswic k, NJ 08903, USA, 1990.

[493] I. J. Lustig, R. E. Marsten, and D. F. Shanno. Starting and restarting

the primal–dual in terior p oin t metho d. T ec hnical Rep ort SOR 90–14,

Sc ho ol of Engineering and Applied Science, Dept. of Civil Engineering

and Op erations Researc h, Princeton Univ ersit y , Princeton, NJ 08544,

USA, 1990.

[494] I. J. Lustig, R. E. Marsten, and D. F. Shanno. Computational exp erience

with a primal–dual in terior p oin t metho d for linear programming. Line ar

A lgebr a and Its Applic ations, 152:191–222, 1991.

[495] I. J. Lustig, R. E. Marsten, and D. F. Shanno. The in teraction of algo-

rithms and arc hitectures for in terior p oin t metho ds. T ec hnical Rep ort

SOR 91–18, Sc ho ol of Engineering and Applied Science, Dept. of Civil

Engineering and Op erations Researc h, Princeton Univ ersit y , Princeton,

NJ 08544, USA, July 1991.

[496] I. J. Lustig, R. E. Marsten, and D. F. Shanno. In terior metho d vs.

simplex metho d : Bey ond netlib. CO

AL Newsletter, 19:41–44, August

1991.

[497] I. J. Lustig, R. E. Marsten, and D. F. Shanno. Recen t adv ances in

the OB1 in terior p oin t co de. T alk held at the ORSA/TIMS Join t Na-

tional Meeting in Nash ville, T ennessee, USA, Sc ho ol of Engineering and

Applied Science, Dept. of Civil Engineering and Op erations Researc h,

Princeton Univ ersit y , Princeton, NJ 08544, USA, Ma y 1991.

[498] I. J. Lustig, J. M. Mulv ey , and T. J. Carp en ter. The form ulation of

sto c hastic programs for in terior p oin t metho ds. Op er ations R ese ar ch,

39(5):757–770, 1991.

[499] I. J. Lustig, D. F. Shanno, and J. W. Gregory

. The primal–dual in terior

p oin t metho d on a Cra y sup ercomputer. T ec hnical Rep ort SOR 89–21,

Sc ho ol of Engineering and Applied Science, Dept. of Civil Engineering

and Op erations Researc h, Princeton Univ ersit y , Princeton, NJ 08544,

USA, 1989.

[500] S. Maier. Primal–duales innere–Punkte–V erfahren mit endlic her

Genauigk eit zur L¨ osung linearer Programme (A primal–dual in terior

p oin t metho d with finite accuracy for solving linear programs). Master’s

thesis, Institut f ¨ ur Mathematik der Naturwissensc haftlic hen F akult¨ at der

Univ ersit¨ at Augsburg, D-8900 Augsburg, German y , 1989. (In German).

[501] O. L. Mangasarian and R. Setiono. Serial and parallel in terior pro ximal

p oin t metho ds for linear programs. T alk held at the ORSA/TIMS Join t

National Meeting in Las V egas, NV, USA, Dept. of Computer Science,

Univ ersit y of Wisconsin, Madison, WI 53706, USA, Ma y 1990.

[502] G. Margraff. Analyse und Mo difik ation des Karmark ar V erfahrens (Anal-

ysis and mo dification of Karmark ar’s algorithm). Master’s thesis, Univ er-

sit¨ at T rier, F ac h b ereic h IV, D-5500 T rier, German y , 1987. (In German).

[503] R. E. Marsten. The IMP System on p ersonal computers. T alk held at

the ORSA/TIMS Join t National Meeting in St. Louis, USA, Dept. of

MIS, Univ ersit y of Arizona, T ucson, AZ 85721, USA, Octob er 1987.

[504] R. E. Marsten. In terior p oin t metho ds for large scale linear program-

ming. T alk held at the Second In ternational Conference on Industrial

and Applied Mathematics (ICIAM ’91), W ashington, DC, USA, Sc ho ol

of Industrial and Systems Engineering, Georgia T ec hnology Institute,

A tlan ta, GA 30322-0205, USA, July 1991.

[505] R. E. Marsten and M. J. Saltzman. A dual–affine in terior p oin t algo-

rithm for LP’s with b ounded v ariables. T alk held at the ORSA/TIMS

Join t National Meeting in Den v er, CO, USA, Dept. of MIS, Univ ersit y

of Arizona, T ucson, AZ 85721, USA, Octob er 1988.

[506] R. E. Marsten, M. J. Saltzman, J. W. Gregory

, T. G. Hewitt, and

D. F. Shanno. The dual affine in terior p oin t metho d for linear pro-

gramming implemen tation on Cra y sup ercomputers. T alk held at

the CORS/ORSA/TIMS Join t National Meeting in V ancouv er, British

Colum bia, Canada, Sc ho ol of Industrial and Systems Engineering, Geor-

gia T ec hnology Institute, A tlan ta, GA 30322-0205, USA, Ma y 1989.

[507] R. E. Marsten, M. J. Saltzman, D. F. Shanno, J. F. Ballin tijn, and G. S.

Pierce. Implemen tation of a dual affine in terior p oin t algorithm for linear

programming. ORSA Journal on Computing, 1:287–297, 1989.

[508] R. E. Marsten and D. F. Shanno. On implemen ting Karmark ar’s algo-

rithm. T ec hnical Rep ort, Dept. of MIS, Univ ersit y of Arizona, T ucson,

AZ 85721, USA, 1985.

[509] R. E. Marsten and D. F. Shanno. In terior p oin t metho ds for linear pro-

gramming : Ready for pro duction use. W orkshop at the ORSA/TIMS

Join t National Meeting in Philadelphia, P

A, USA, Sc ho ol of Indus-

trial and System Engineering, Georgia Institute of T ec hnology , A tlan ta,

GA 30322, USA, Octob er 1990.

[510] R. E. Marsten and D. F. Shanno. Recen t computational exp erience with

the primal–dual in terior p oin t metho d. T alk held at the First In terna-

tional Symp osium on In terior P oin t Metho ds for Linear Programming :

Theory and Practice, in Sc hev eningen, The Netherlands, Sc ho ol of Indus-

trial and Systems Engineering, Georgia T ec hnology Institute, A tlan ta,

GA 30322-0205, USA, Jan uary 1990.

[511] R. E. Marsten, R. Subramaniam, M. J. Saltzman, I. J. Lustig, and D. F.

Shanno. In terior p oin t metho ds for linear programming : Just call New-

ton, Lagrange, and Fiacco and McCormic k ! Interfac es, 20(4):105–116,

1990.

[512] C. Martinhon and C. C. Gonzaga. A unified analysis of affine and pro-

jectiv e primal p oten tial reduction algorithms for linear programming.

T alk held at the TIMS/SOBRAPO Join t In ternational Meeting in Rio

de Janeiro, Brazil, Dept. of Systems Engineering and Computer Science,

COPPE F ederal Univ ersit y of Rio de Janeiro, 21941 Rio de Janeiro, RJ,

Brazil, July 1991.

[513] A. Marxen. Primal barrier metho ds for linear programming. T ec hnical

Rep ort SOL 89–6, Systems Optimization Lab oratory

, Dept. of Op er-

ations Researc h, Stanford Univ ersit y , Stanford, CA 94305, USA, June

1989.

[514] A. Marxen. Primal b arrier metho ds for line ar pr o gr amming. PhD the-

sis, Systems Optimization Lab oratory

, Dept. of Op erations Researc h,

Stanford Univ ersit y , Stanford, CA 94305, USA, 1989.

[515] K. Masuza w a, S. Mizuno, and M. Mori. A p olynomial time in terior p oin t

algorithm for minim um cost flo w problems. Journal of the Op er ations

R ese ar ch So ciety of Jap an, 33:157–167, 1990.

[516] C. McDiarmid. Wh y Karmark ar’s metho d is fast ? T alk held at the

EUR O/TIMS Join t In ternational Conference on Op erational Researc h in

P aris, F rance, Institute of Economics and Statistics, St. Cross Building,

Oxford Univ ersit y , Oxford O

X1 3UL, UK, July 1988.

[517] C. McDiarmid. On the impro v emen t p er iteration in Karmark ar’s

metho d for linear programming. Mathematic al Pr o gr amming, 46:299–

320, 1990.

[518] J. F. McQueen. Symp osium on Karmark ar’s algorithm and related algo-

rithms for linear programming. Bul letin of the Institute of Mathematics

and Its Applic ations, 21:154–155, 1985.

[519] K. A. McShane. A sup erlinearly con v ergen t O (

√

nL) iteration primal–

dual linear programming algorithm. Man uscript, 2537 Villano v a Driv e,

Vienna, Virginia, USA, 1991.

[520] K. A. McShane, C. L. Monma, and D. F. Shanno. An implemen tation

of a primal–dual in terior p oin t metho d for linear programming. ORSA

Journal on Computing, 1:70–83, 1989.

[521] N. Megiddo. A v ariation on Karmark ar’s algorithm. Preliminary Rep ort,

IBM Researc h Division, Almaden Researc h Cen ter, San Jose, CA 95120-

6099, USA, 1985.

[522] N. Megiddo. In tro duction : New approac hes to linear programming.

A lgorithmic a, 1(4):387–394, 1986.

[523] N. Megiddo. New Appr o aches to Line ar Pr o gr amming, v olume 1(4) of

A lgorithmic a. Springer-V erlag, Berlin, German y , 1986.

[524] N. Megiddo. Linear programming (1986). A nnual R eview of Computer

Scienc e, 2:119–145, 1987.

[525] N. Megiddo. On the complexit y of linear programming. In T. F. Bewley ,

editor, A dvanc es in Ec onomic The ory—The Fifth World Congr ess, v ol-

ume 12 of Ec onometric So ciety Mono gr aphs, pages 225–258. Cam bridge

Univ ersit y Press, Cam bridge, UK, 1987.

[553] S. Mehrotra and J. Sun. On computing the cen ter of a quadratically

constrained set. Mathematic al Pr o gr amming, 50:81–89, 1991.

[554] S. Mehrotra and Y. Y e. On finding the optimal facet of linear programs.

T ec hnical Rep ort TR 91–10, Dept. of Industrial Engineering and Man-

agemen t Science, North w estern Univ ersit y , Ev anston, IL 60208, USA,

1991.

[555] M. S. Mek eton. Least absolute v alue regression. W orking P ap er, A

T & T

Bell Lab oratories, Murra y Hill, NJ 07974, USA, 1985.

[556] M. S. Mek eton. Optimization in sim ulation : A surv ey of recen t re-

sults. In A. Thesen, H. Gran t, and W. D. Kelton, editors, Pr o c e e d-

ings of the Winter Simulation Confer enc e held in A tlanta, GA 30322,

USA,De c emb er 1987, pages 58–67. A

CM Press, New Y ork, NY, USA,

1987.

[557] M. S. Mek eton and R. J. V anderb ei. Degeneracy issues in the affine

scaling algorithm. T alk held at the ORSA/TIMS Join t National Meeting

in St. Louis, USA, A

T & T Bell Lab oratories, Holmdel, NJ 07733, USA,

Octob er 1987.

[558] J. Mennic k en. Implemen tation of a first order cen tral path follo wing al-

gorithm for solving large linear programs. T ec hnical Rep ort 202, Institut

f ¨ ur Angew andte Mathematik und Statistik, Univ ersit¨ at W ¨ urzburg, Am

Hubland, D-8700 W ¨ urzburg, German y , 1990.

[559] R. R. Mey er and G. L. Sc h ultz. Structured in terior p oin t metho ds for

m ulticommo dit y flo ws. T alk held at the ORSA/TIMS Join t National

Meeting in Philadelphia, P

A, USA, Dept. of Computer Science, Univ er-

sit y of Wisconsin, Madison, WI 53706, USA, Octob er 1990.

[560] S. Miagen and T. Miy azaki. Implemen tation and n umerical exp erimen ts

on an in terior–p oin t algorithm for linear programming. In Pr o c e e dings

of the InfoJap an ’90 : Information T e chnolo gy Harmonizing with So ci-

ety, T okyo, Jap an, Oct. 1990, v olume 1, pages 19–25. North Holland,

Amsterdam, The Netherlands, 1990.

[561] M. Minoux. New suggested implemen tation of Karmark ar’s algorithm.

Cahier 71, Lab oratoire de Analyse et Mo delisation de Systemes p our

l’Aide a la Decision (LAMSADE), Univ ersite de P aris Dauphine, F-

75775 P aris Cedex 16, F rance, Ma y 1986.

[562] J. E. Mitc hell. An in terior p oin t column generation metho d for linear pro-

gramming with shifted barriers. RPI T ec hnical Rep ort 191, Rensselaer

P olytec hnic Institute, Dept. of Mathematical Sciences, T ro y , NY 12180-

3590, USA, 1988.

[563] J. E. Mitc hell. Karmarkar’s algorithm and c ombinatorial optimization

pr oblems. PhD thesis, Sc ho ol of Op erations Researc h and Industrial

Engineering, Cornell Univ ersit y , Ithaca, NY 14853-7501, USA, 1988.

[564] J. E. Mitc hell. A note on up dating lo w er b ounds when using Karmark ar’s

pro jectiv e algorithm for linear programming. RPI T ec hnical Rep ort 190,

Rensselaer P olytec hnic Institute, Dept. of Mathematical Sciences, T ro y ,

NY 12180-3590, USA, 1990.

[565] J. E. Mitc hell. An in terior p oin t column generation metho d for lin-

ear programming using shifted barriers. T alk held at the ORSA/TIMS

Join t National Meeting in Anaheim, CA, USA, Rensselaer P olytec hnic

Institute, Dept. of Mathematical Sciences, T ro y , NY 12180-3590, USA,

No v em b er 1991.

[566] J. E. Mitc hell and M. J. T o dd. Tw o v arian ts of Karmark ar’s linear

programming algorithm for problems with some unrestricted v ariables.

T ec hnical Rep ort 741, Sc ho ol of Op erations Researc h and Industrial En-

gineering, Cornell Univ ersit y , Ithaca, NY 14853-7501, USA, 1987.

[567] J. E. Mitc hell and M. J. T o dd. Solving linear ordering problems using

Karmark ar’s algorithm. T ec hnical Rep ort, Sc ho ol of Op erations Researc h

and Industrial Engineering, Cornell Univ ersit y , Ithaca, NY 14853-7501,

USA, 1988.

[568] J. E. Mitc hell and M. J. T o dd. Solving p erfect matc hing problems us-

ing Karmark ar’s algorithm. T ec hnical Rep ort, Rensselaer P olytec hnic

Institute, Dept. of Mathematical Sciences, T ro y , NY 12180-3590, USA,

1988.

[569] J. E. Mitc hell and M. J. T o dd. On the relationship b et w een the searc h

directions in the affine and pro jectiv e v arian ts of Karmark ar’s linear

programming algorithm. In B. Cornet and H. T ulk ens, editors, Con-

tributions to Op er ations R ese ar ch and Ec onomics : The Twentieth A n-

niversary of CORE, pages 237–250. M.I.T. Press, Cam bridge, MA, USA,

1989.

[570] J. E. Mitc hell and M. J. T o dd. Solving com binatorial optimization prob-

lems using Karmark ar’s algorithm, P art I : Theory . T ec hnical Rep ort,

Sc ho ol of Op erations Researc h and Industrial Engineering, Cornell Uni-

v ersit y , Ithaca, NY 14853-7501, USA, 1989.

[571] J. E. Mitc hell and M. J. T o dd. Solving com binatorial optimization prob-

lems using Karmark ar’s algorithm, P art I I : Computational results. T ec h-

nical Rep ort, Sc ho ol of Op erations Researc h and Industrial Engineering,

Cornell Univ ersit y , Ithaca, NY 14853-7501, USA, 1989.

[572] J. E. Mitc hell and M. J. T o dd. A v arian t of Karmark ar’s linear program-

ming algorithm for problems with some unrestricted v ariables. SIAM

Journal on Matrix A nalysis and Applic ations, 10:30–38, 1989.

[573] J. E. Mitc hell and M. J. T o dd. Solving com binatorial optimization prob-

lems using Karmark ar’s algorithm. T ec hnical Rep ort, Sc ho ol of Op er-

ations Researc h and Industrial Engineering, Cornell Univ ersit y , Ithaca,

NY 14853-7501, USA, Ma y 1990. Revised F ebruary 1991.

[574] J. E. Mitc hell and M. J. T o dd. Solving matc hing problems using Kar-

mark ar’s algorithm. In J. C. Lagarias and M. J. T o dd, editors, Mathemat-

ic al Developments A rising fr om Line ar Pr o gr amming : Pr o c e e dings of a

Joint Summer R ese ar ch Confer enc e held at Bowdoin Col le ge, Brunswick,

Maine, USA, June/July 1988, v olume 114 of Contemp or ary Mathemat-

ics, pages 309–318. American Mathematical So ciet y , Pro vidence, Rho de

Island, USA, 1990.

[575] G. Mitra, M. T amiz, and J. Y adegar. Exp erimen tal in v estigation of an

in terior searc h metho d within a simplex framew ork. Communic ations of

the A

CM, 31(12):1474–1482, 1988.

[576] G. Mitra, M. T amiz, and J. Y adegar. A h ybrid algorithm for linear

programming. In A. J. Osiadacz, editor, Simulation and Optimization

of L ar ge Systems, v olume 13 of The Institute of Mathematics and Its

Applic ations Confer enc e Series, pages 143–159. Clarendon Press, Oxford,

UK, 1988.

[577] S. Mizuno. A new p olynomial time metho d for a linear complemen tar-

it y problem. T ec hnical Rep ort 16, Dept. of Managemen t Science and

Engineering, T oky o Institute of T ec hnology

, Oh-Ok a y ama, Meguro-ku,

T oky o 152, Japan, 1989.

[578] S. Mizuno. An O (n

3

L) algorithm using a sequence for linear complemen-

tarit y problems. Journal of the Op er ations R ese ar ch So ciety of Jap an,

33:66–75, 1990.

[579] S. Mizuno. A rank–one up dating in terior algorithm for linear program-

ming. A r abian Journal for Scienc e and Engine ering, 15(4):671–677, 1990.

[580] S. Mizuno. O (n ρ

L) iteration O (n

3

L) p oten tial reduction algorithms for

linear programming. Line ar A lgebr a and Its Applic ations, 152:155–168,

1991.

[581] S. Mizuno and K. Masuza w a. P olynomial time in terior p oin t algorithms

for transp ortation problems. Journal of the Op er ations R ese ar ch So ciety

of Jap an, 32:371–382, 1989.

[582] S. Mizuno and M. J. T o dd. An O (n

3

L) adaptiv e path follo wing algo-

rithm for a linear complemen tarit y problem. T ec hnical Rep ort, Sc ho ol

of Op erations Researc h and Industrial Engineering, Cornell Univ ersit y ,

Ithaca, NY 14853, USA, 1989. T o app ear in Mathematic al Pr o gr amming,

Series B, 1991.

[583] S. Mizuno and M. J. T o dd. An O (n

3

L) long step path follo wing algo-

rithm for a linear complemen tarit y problem. T ec hnical Rep ort, Sc ho ol

of Op erations Researc h and Industrial Engineering, Cornell Univ ersit y ,

Ithaca, NY 14853, USA, 1989. T o app ear in Mathematic al Pr o gr amming.

[584] S. Mizuno, M. J. T o dd, and Y. Y e. An ticipated b eha vior of long step

algorithms for linear programming. T ec hnical Rep ort 24, Dept. of Man-

agemen t Science and Engineering, T oky o Institute of T ec hnology

, Oh-

Ok a y ama, Meguro-ku, T oky o 152, Japan, 1989.

[585] S. Mizuno, M. J. T o dd, and Y. Y e. An ticipated b eha vior of path–

follo wing algorithms for linear programming. T ec hnical Rep ort 878,

Sc ho ol of Op erations Researc h and Industrial Engineering, Cornell Uni-

v ersit y , Ithaca, NY 14853, USA, 1989.

[586] S. Mizuno, M. J. T o dd, and Y. Y e. An ticipated b eha vior of in terior p oin t

algorithms for linear programming. T ec hnical Rep ort, Sc ho ol of Op er-

ations Researc h and Industrial Engineering, Cornell Univ ersit y , Ithaca,

NY 14853, USA, 1990.

[587] S. Mizuno, M. J. T o dd, and Y. Y e. An ticipated b eha vior of long–step

algorithms for linear programming. T ec hnical Rep ort 882, Sc ho ol of Op-

erations Researc h and Industrial Engineering, Cornell Univ ersit y , Ithaca,

NY 14853, USA, 1990.

[588] S. Mizuno, M. J. T o dd, and Y. Y e. On adaptiv e step primal–dual

in terior–p oin t algorithms for linear programming. T ec hnical Rep ort 944,

Sc ho ol of Op erations Researc h and Industrial Engineering, Cornell Uni-

v ersit y , Ithaca, NY 14853, USA, Octob er 1990. T o app ear in Mathemat-

ics of Op er ations R ese ar ch.

[589] S. Mizuno, A. Y oshise, and T. Kikuc hi. Practical p olynomial time algo-

rithms for linear complemen tarit y problems. Journal of the Op er ations

R ese ar ch So ciety of Jap an, 32:75–92, 1989.

[590] C. L. Monma. Recen t breakthroughs in linear programming meth-

o ds. In ternal Memorandum, Bell Comm unications Researc h, Morris-

to wn, NJ 07960, USA, 1987.

[591] C. L. Monma. Successful implemen tations of in terior algorithms. SIAM

News, 22(2):14–16, Marc h 1989.

[592] C. L. Monma and A. J. Morton. Computational exp erience with the dual

affine v arian t of Karmark ar’s metho d for linear programming. Op er ations

R ese ar ch L etters, 6:261–267, 1987.

[593] R. D. C. Mon teiro. Con v ergence and b oundary b eha vior of the pro jec-

tiv e scaling tra jectories for linear programming. In J. C. Lagarias and

M. J. T o dd, editors, Mathematic al Developments A rising fr om Line ar

Pr o gr amming : Pr o c e e dings of a Joint Summer R ese ar ch Confer enc e held

at Bowdoin Col le ge, Brunswick, Maine, USA, June/July 1988, v olume

114 of Contemp or ary Mathematics, pages 213–229. American Mathemat-

ical So ciet y , Pro vidence, Rho de Island, USA, 1990.

[594] R. D. C. Mon teiro. On the con tin uous tra jectories for a p oten tial reduc-

tion algorithm for linear programming. T alk held at the ORSA/TIMS

Join t National Meeting in Las V egas, NV, USA, A

T & T Bell Lab orato-

ries, Holmdel, NJ 07733, USA, Ma y 1990.

[595] R. D. C. Mon teiro. An implemen tation of range analysis for LP problems

solv ed via in terior p oin t metho ds. T alk held at the TIMS/SOBRAPO

Join t In ternational Meeting in Rio de Janeiro, Brazil, Dept. of Systems

and Industrial Engineering, Univ ersit y of Arizona, T ucson, AZ 85721,

USA, July 1991.

[596] R. D. C. Mon teiro and I. Adler. An O (n

3

L) primal–dual in terior p oin t

algorithm for linear programming. T ec hnical Rep ort OR

C 87–4, Dept.

of Industrial Engineering and Op erations Researc h, Univ ersit y of Cali-

fornia, Berk eley

, CA 94720, USA, 1987.

[597] R. D. C. Mon teiro and I. Adler. A p olynomial primal–dual affine algo-

rithm for LP. T alk held at the ORSA/TIMS Join t National Meeting in

Den v er, CO, USA, Engineering Systems Researc h Cen ter, Univ ersit y of

California, Berk eley

, CA 94720, USA, Octob er 1988.

[598] R. D. C. Mon teiro and I. Adler. In terior path follo wing primal–dual

algorithms : P art I : Linear programming. Mathematic al Pr o gr amming,

44:27–41, 1989.

[599] R. D. C. Mon teiro and I. Adler. In terior path follo wing primal–dual

algorithms : P art I I : Con v ex quadratic programming. Mathematic al

Pr o gr amming, 44:43–66, 1989.

[600] R. D. C. Mon teiro and I. Adler. An extension of Karmark ar–t yp e algo-

rithm to a class of con v ex separable programming problems with global

linear rate of con v ergence. Mathematics of Op er ations R ese ar ch, 15:408–

422, 1990.

[601] R. D. C. Mon teiro, I. Adler, and M. G. C. Resende. A p olynomial–

time primal–dual affine scaling algorithm for linear and con v ex quadratic

programming and its p o w er series extension. Mathematics of Op er ations

R ese ar ch, 15:191–214, 1990.

[602] T. L. Morin, B. Haas, and T. B. T rafalis. Implemen tation of an in te-

rior p oin t algorithm for m ultiob jectiv e optimization. T alk held at the

ORSA/TIMS Join t National Meeting in Las V egas, NV, USA, Dept. of

Mathematics and Computer Science, Sc ho ol of Industrial Engineering,

Purdue Univ ersit y , W est Lafa y ette, IN 47907, USA, Ma y 1990.

[603] T. L. Morin and T. B. T rafalis. A p olynomial–time algorithm for finding

an efficien t face of a p olyhedron. T ec hnical Rep ort, Dept. of Mathe-

matics and Computer Science, Sc ho ol of Industrial Engineering, Purdue

Univ ersit y , W est Lafa y ette, IN 47907, USA, 1989.

[604] A. M. Morshedi and R. A. T apia. Karmark ar as a classical metho d. T ec h-

nical Rep ort TR 87–7, Rice Univ ersit y , Dept. of Mathematical Sciences,

Houston, TX 77251, USA, August 1987.

[605] H. M ¨ uller-Merbac h. Righ t through the in terior with the simplex tec h-

nique. T ec hnical Rep ort, Univ ersit y of Kaiserslautern, D-6100 Kaiser-

slautern, German y , 1987.

[606] J. M. Mulv ey and A. Ruszczynski. A diagonal quadratic appro ximation

metho d for large scale linear programs. T ec hnical Rep ort SOR 90–08,

Sc ho ol of Engineering and Applied Science, Dept. of Civil Engineering

and Op erations Researc h, Princeton Univ ersit y , Princeton, NJ 08544,

USA, 1990.

[607] J. M. Mulv ey and A. Ruszczynski. A parallel in terior p oin t metho d for

m ultistage sto c hastic optimization. T alk held at the ORSA/TIMS Join t

National Meeting in Anaheim, CA, USA, Sc ho ol of Engineering and

Applied Science, Dept. of Civil Engineering and Op erations Researc h,

Princeton Univ ersit y , Princeton, NJ 08544, USA, No v em b er 1991.

[608] S. Murra y . An in terior p oin t conjugate gradien t approac h to the gen-

eralized flo w problem with costs. T alk held at the ORSA/TIMS Join t

National Meeting in Anaheim, CA, USA, Dept. of Op erations Researc h,

Stanford Univ ersit y , Stanford, CA 94305, USA, No v em b er 1991.

[609] W. Murra y . Metho ds for large–scale linear programming. In S. W. W al-

lace, editor, A lgorithms and Mo del F ormulations in Mathematic al Pr o-

gr amming, v olume F51 of NA

TO ASI Series, pages 115–137. Springer-

V erlag, Berlin, German y , 1989.

[610] W. Murra y and M. H. W righ t. Line searc h pro cedures for the logarithmic

barrier function. Man uscript, A

T & T Bell Lab oratories, Murra y Hill,

NJ 07974, USA, 1991.

[611] K. G. Murt y . A new in terior v arian t of the gradien t pro jection metho d

for linear programming. T ec hnical Rep ort 85–18, Dept. of Op erations

Researc h, Univ ersit y of Mic higan, Ann Arb or, MI 48103, USA, 1985.

[612] K. G. Murt y . The gra vitational metho d for linear programming. Jour-

nal of the Op er ational R ese ar ch So ciety of India (Opse ar ch), 23:206–214,

1986.

[613] K. G. Murt y . Line ar c omplementarity, line ar and nonline ar pr o gr am-

ming, v olume 3 of Sigma Series in Applie d Mathematics, c hapter 11.4.4 :

The gra vitational metho d for linear programming, pages 498–506. Hel-

dermann V erlag, Nassauisc he Str. 26, D-1000 Berlin 31, German y , 1988.

[614] K. G. Murt y . Line ar c omplementarity, line ar and nonline ar pr o gr am-

ming, v olume 3 of Sigma Series in Applie d Mathematics, c hapter 11.4.1 :

The Karmark ar’s algorithm for linear programming, pages 469–494. Hel-

dermann V erlag, Nassauisc he Str. 26, D-1000 Berlin 31, German y , 1988.

[615] K. G. Murt y and Y. F athi. A feasible direction metho d for linear pro-

gramming. T alk held at the ORSA/TIMS Join t National Meeting in

Boston, MA, USA, Dept. of Op erations Researc h, Univ ersit y of Mic hi-

gan, Ann Arb or, MI 48103, USA, April 1985.

[616] S. G. Nash. Optimization at ICIAM ’91. SIAM News, 24(5):16, Septem-

b er 1991.

[617] J. L. Nazareth. Some parallels in the historical dev elopmen t of the sim-

plex and in terior p oin t metho ds for linear programming. Mathematics

Note, Dept. of Pure and Applied Mathematics, W ashington State Uni-

v ersit y , Pullman, W

A 99164-2930, USA, 19..(?).

[618] J. L. Nazareth. Karmark ar’s metho d and homotopies with restart. CDSS

Rep ort, Univ ersit y of California, Berk eley

, CA 94720, USA, 1985.

[619] J. L. Nazareth. Homotop y tec hniques in linear programming. A lgorith-

mic a, 1(4):529–535, 1986.

[620] J. L. Nazareth. Pricing criteria in linear programming. In N. Megiddo,

editor, Pr o gr ess in Mathematic al Pr o gr amming : Interior Point and R e-

late d Metho ds, pages 105–130. Springer-V erlag, Berlin, German y , 1989.

[621] J. L. Nazareth. The homotop y principle and algorithms for linear pro-

gramming. SIAM Journal on Optimization, 1(3):316–332, 1991.

[652] P

. M. P ardalos, Y. Y e, C. G. Han, and J. A. Kaliski. Solution of P

0

–

matrix linear complemen tarit y problems using a p oten tial reduction algo-

rithm. T ec hnical Rep ort CS–90–32, Dept. of Computer Science, P enn-

sylv ania State Univ ersit y , Univ ersit y P ark, P

A 16802, USA, 1990. T o

app ear in SIAM Journal on Matrix A nalysis and Applic ations, 1991.

[653] Q. P aris. A primer on Karmark ar’s algorithm for linear programming.

METU Studies in Develp oment, 12(1–2):131–155, 1985.

[654] G. R. P arisot. Resolution n umerique appro c hee du probleme de pro-

grammation lineaire par application de la programmation logarithmique

(Appro ximate n umerical solution of linear programming problems b y an

application of the logarithmic programming). R evue F r anc aise R e cher che

Op er ationel le, 20:227–259, 1961. (In F renc h).

[655] R. G. P ark er and R. L. Rardin. Discr ete Optimization, c hapter 4.1.3 :

Karmark ar’s pro jection scaling algorithm, pages 117–131. Academic

Press, New Y ork, NY, USA, 1988.

[656] A. B. Philp ott. Linear programming made simpler than simplex. New

Scientist, page 20, Decem b er 6 1984.

[657] P

. F. Pic k el. Appro ximate pro jections for the Karmark ar algorithm.

Man uscript, P olytec hnic Institute of New Y ork, F armingdale, NY, USA,

1985.

[658] P

. F. Pic k el. Implemen ting the Karmark ar algorithm using simplex tec h-

niques. T alk held at the 12th In ternational Symp osium on Mathemati-

cal Programming in Cam bridge, MA, USA, P olytec hnic Institute of New

Y ork, F armingdale, NY, USA, 1985.

[659] P

. F. Pic k el. Preliminary computational exp erience with appro ximate

pro jections in the Karmark ar algorithm. T ec hnical Rep ort, P olytec hnic

Institute of New Y ork, F armingdale, NY, USA, 1986.

[660] R. P oly ak. Mo dified barrier and cen ter metho ds. R ep orts fr om the

Mosc ow R efusnik Seminar, A nnals of the New Y ork A c ademy of Sci-

enc es, 491:194–196, 1987.

[661] R. P oly ak. Mo dified barrier functions in linear programming. Collected

Abstracts, Mathematical Sciences Departmen t, IBM T. J. W atson Re-

searc h Cen ter, Y orkto wn Heigh ts, NY 10598, USA, 1988.

[662] R. P oly ak. The nonlinear rescaling principle in linear programming.

T ec hnical Rep ort R

C 15030 (67093), Mathematical Sciences Departmen t,

IBM T. J. W atson Researc h Cen ter, Y orkto wn Heigh ts, NY 10598, USA,

1989.

[663] R. P oly ak. In terior p oin t metho ds, nonlinear and parallel optimization.

T alk held at the SIAM Ann ual Meeting in Chicago, IL, USA, Mathemat-

ical Sciences Departmen t, IBM T. J. W atson Researc h Cen ter, Y orkto wn

Heigh ts, NY 10598, USA, July 1990.

[664] R. P oly ak. Mo dified barrier function : Theory and practice. T ec hnical

Rep ort R

C 15886, Mathematical Sciences Departmen t, IBM T. J. W at-

son Researc h Cen ter, Y orkto wn Heigh ts, NY 10598, USA, 1990.

[665] R. P oly ak. Mo dified in terior distance function in linear programming.

T alk held at the First In ternational Symp osium on In terior P oin t Meth-

o ds for Linear Programming : Theory and Practice, in Sc hev eningen,

The Netherlands, Mathematical Sciences Departmen t, IBM T. J. W at-

son Researc h Cen ter, Y orkto wn Heigh ts, NY 10598, USA, Jan uary 1990.

[666] D. B. P onceleon. Barrier metho ds for lar ge–sc ale quadr atic pr o gr am-

ming. PhD thesis, Computer Science Departmen t, Stanford Univ ersit y ,

Stanford, CA 94305, USA, 1990.

[667] D. B. P onceleon. Barrier metho ds for large–scale quadratic program-

ming. T ec hnical Rep ort SOL 91–2, Systems Optimization Lab oratory ,

Dept. of Op erations Researc h, Stanford Univ ersit y , Stanford, CA 94305,

USA, June 1991.

[668] K. P onnam balam. Large scale nonlinear programming using in terior

p oin t and successiv e linear programming metho ds. T alk held at the

SIAM Ann ual Meeting in Chicago, IL, USA, F acult y of Engineering,

Dept. of Electrical Engineering, Univ ersit y of W aterlo o, W aterlo o, On-

tario N2L 3G1, Canada, July 1990.

[669] K. P onnam balam. An in terior p oin t algorithm for large scale nonlin-

ear programming. T alk held at the Symp osium APMOD ’91—Applied

Mathematical Programming and Mo delling, Brunel Univ ersit y , London,

UK, F acult y of Engineering, Dept. of Electrical Engineering, Univ ersit y

of W aterlo o, W aterlo o, On tario N2L 3G1, Canada, Jan uary 1991.

[670] K. P onnam balam, S. Seetharaman, and T. Alguindigue. Affine algo-

rithms for L–minimization. In Pr o c e e dings of the Sixth Multidimensional

Signal Pr o c essing Workshop held in Pacific Gr ove, CA, USA, Septemb er

1989, page 115. IEEE, New Y ork, NY, USA, 1989.

[671] K. P onnam balam and A. V annelli. New starting and stopping steps for

the dual affine v arian t of Karmark ar’s metho d. T ec hnical Rep ort, F acult y

of Engineering, Dept. of Electrical Engineering, Univ ersit y of W aterlo o,

W aterlo o, On tario N2L 3G1, Canada, 1988.

[672] K. P onnam balam and A. V annelli. An inexp ensiv e basis reco v ery pro-

cedure for Karmark ar’s dual affine metho d. T ec hnical Rep ort, F acult y

of Engineering, Dept. of Electrical Engineering, Univ ersit y of W aterlo o,

W aterlo o, On tario N2L 3G1, Canada, 1989.

[673] K. P onnam balam, A. V annelli, and T. E. Unn y . An application of Kar-

mark ar’s in terior p oin t linear programming algorithm for m ulti–reserv oir

op erations optimization. T ec hnical Rep ort, F acult y of Engineering,

Dept. of Electrical Engineering, Univ ersit y of W aterlo o, W aterlo o, On-

tario N2L 3G1, Canada, 1988. T o app ear in Sto chastic Hydr olo gy and

Hydr aulics.

[674] A. B. P o ore and D. Soria. Con tin uation algorithms for linear program-

ming. T alk held at the ORSA/TIMS Join t National Meeting in New

Orleans, USA, Dept. of Mathematics, Colorado State Univ ersit y , F ort

Collins, CO 80253, USA, Ma y 1987.

[675] F. A. P otra. Implemen tation of in terior p oin t metho ds on parallel ma-

c hines. T alk held at the 16. Symp osium on Op erations Researc h in T rier,

German y , Dept. of Managemen t Sciences, The Univ ersit y of Io w a, Io w a

Cit y , IA 52242, USA, Septem b er 1991.

[676] F. A. P otra and Y. Y e. In terior p oin t metho ds for nonlinear complemen-

tarit y problems. W orking P ap er, Dept. of Managemen t Sciences, The

Univ ersit y of Io w a, Io w a Cit y , IA 52242, USA, 1991.

[677] M. J. D. P o w ell. Karmark ar’s algorithm : A view from nonlinear pro-

gramming. Bul letin of the Institute of Mathematics and Its Applic ations,

26(8–9):165–181, 1990.

[678] M. J. D. P o w ell. Is Karmark ar’s metho d suitable for semi–infinite pro-

gramming ? T alk held at the Symp osium APMOD ’91—Applied Math-

ematical Programming and Mo delling, Brunel Univ ersit y , London, UK,

Univ ersit y of Cam bridge, Cam bridge, UK, Jan uary 1991.

[679] M. D. Radosa vljevic-Nicolic. Asymptotic b eha vior of the affine scaling

v arian t of Karmark ar’s algorithm for linear programming. In Pr o c e e d-

ings of the XX–th Confer enc e ‘Mathematic al Optimization

’, Humb oldt

Universit¨ at Berlin, East Germany. 1990.

[680] J. R. Ra jasek era and S. C. F ang. On the con v ex programming approac h

to linear programming. Op er ations R ese ar ch L etters, 10:309–312, 1991.

[681] J. Renegar. P ath–follo wing metho ds in linear programming. T ec hni-

cal Rep ort, Sc ho ol of Op erations Researc h and Industrial Engineering,

Cornell Univ ersit y , Ithaca, NY 14853, USA, 1988.

[682] J. Renegar. A p olynomial–time algorithm, based on Newton’s metho d,

for linear programming. Mathematic al Pr o gr amming, 40:59–93, 1988.

[683] J. Renegar and M. Sh ub. Simplified complexit y analysis for Newton

LP metho ds. T ec hnical Rep ort 807, Sc ho ol of Op erations Researc h and

Industrial Engineering, Cornell Univ ersit y , Ithaca, NY 14853, USA, 1988.

[684] M. G. C. Resende. A generalized quadratic form p oten tial for an in terior

p oin t algorithm for in teger programming. T alk held at the SIAM Ann ual

Meeting in Chicago, IL, USA, Mathematical Sciences Researc h Cen ter,

A T & T Bell Lab oratories, Murra y Hill, NJ 07974, USA, July 1990.

[685] M. G. C. Resende, A. P

. Kamath, N. K. Karmark ar, and K. G. Ramakr-

ishnan. Mathematical programming approac h to inductiv e inference.

T alk held at the ORSA/TIMS Join t National Meeting in Anaheim, CA,

USA, Mathematical Sciences Researc h Cen ter, A

T & T Bell Lab orato-

ries, Murra y Hill, NJ 07974, USA, No v em b er 1991.

[686] M. G. C. Resende, N. K. Karmark ar, A. P

. Kamath, and K. G. Ramakr-

ishnan. An in terior p oin t approac h to graph partitioning. T alk held

at the TIMS/SOBRAPO Join t In ternational Meeting in Rio de Janeiro,

Brazil, Mathematical Sciences Researc h Cen ter, A

T & T Bell Lab orato-

ries, Murra y Hill, NJ 07974, USA, July 1991.

[687] M. G. C. Resende and G. V eiga. A dual affine scaling algorithm for

minim um cost net w ork flo w problems. T ec hnical Rep ort 1.3, Mathemat-

ical Sciences Researc h Cen ter, A

T & T Bell Lab oratories, Murra y Hill,

NJ 07974, USA, No v em b er 1990. Revised F ebruary 1991.

[688] M. G. C. Resende and G. V eiga. An implemen tation of the dual affine

scaling algorithm for net w ork flo w problems. T alk held at the SIAM

Ann ual Meeting in Chicago, IL, USA, Mathematical Sciences Researc h

Cen ter, A

T & T Bell Lab oratories, Murra y Hill, NJ 07974, USA, July

1990.

[689] M. G. C. Resende and G. V eiga. Computational in v estigation of an

in terior p oin t linear programming algorithm for minim um cost net w ork

flo w. T ec hnical Rep ort 1.0, Mathematical Sciences Researc h Cen ter,

A T & T Bell Lab oratories, Murra y Hill, NJ 07974, USA, August 1991.

[690] M. G. C. Resende and G. V eiga. A dual affine scaling algorithm for

net w ork flo ws. T alk held at the TIMS/SOBRAPO Join t In ternational

Meeting in Rio de Janeiro, Brazil, Mathematical Sciences Researc h Cen-

ter, A

T & T Bell Lab oratories, Murra y Hill, NJ 07974, USA, July 1991.

[691] M. G. C. Resende, G. V eiga, and I. Adler. Exp erimen tation with in te-

rior p oin t implemen tations. T alk held at the TIMS/SOBRAPO Join t

In ternational Meeting in Rio de Janeiro, Brazil, Mathematical Sciences

Researc h Cen ter, A

T & T Bell Lab oratories, Murra y Hill, NJ 07974,

USA, July 1991.

[692] M. G. C. Resende and M. H. W righ t. Sixt y–six attend in terior metho ds

w orkshop at Asilomar. SIAM News, 23(3):9, Ma y 1990.

[693] C. Ric h ter. Optimierungsverfahr en und BASIC–Pr o gr amme (Optimiza-

tion Metho ds and BASIC–Pr o gr ams), c hapter 2.3.2 : Das Pro jektionsv er-

fahren v on Karmark ar (The pro jection metho d of Karmark ar), pages

47–50, P

.2.4. : Pro jektionsv erfahren, BASIC–Programm, pages 123–124.

Ak ademie V erlag, D-1000 Berlin, German y , 1988. (In German).

[694] G. Rinaldi. A pro jectiv e metho d for linear programming with b o x–t yp e

constrain ts. A lgorithmic a, 1(4):517–527, 1986.

[695] A. M. Ro c k ett and J. C. Stev enson. Karmark ar’s algorithm : A metho d

for solving large linear programming. BYTE, 12(10):146–162, 1987.

[696] R. Ro ehrk asse. Linear programming and Op erations Researc h. IEEE

Potentials, 9(4):39–40, Decem b er 1990.

[697] C. Ro os. On Karmark ar’s pro jectiv e metho d for linear programming.

T ec hnical Rep ort 85–23, F acult y of Mathematics and Informatics, TU

Delft, NL-2628 BL Delft, The Netherlands, 1985.

[698] C. Ro os. A piv oting rule of the simplex metho d whic h is related to Kar-

mark ar’s p oten tial function. T ec hnical Rep ort, F acult y of Mathematics

and Informatics, TU Delft, NL-2628 BL Delft, The Netherlands, 1985.

[699] C. Ro os. Linear programming along the tra jectory of the problem. T ec h-

nical Rep ort 87–41, F acult y of Mathematics and Informatics, TU Delft,

NL-2628 BL Delft, The Netherlands, 1987.

[700] C. Ro os. A new tra jectory–follo wing p olynomial–time algorithm for the

linear programming problem. T ec hnical Rep ort 87–87, F acult y of Math-

ematics and Informatics, TU Delft, NL-2628 BL Delft, The Netherlands,

1987.

[701] C. Ro os. On the tra jectory of a linear programming problem. T ec hnical

Rep ort 87–53, F acult y of Mathematics and Informatics, TU Delft, NL-

2628 BL Delft, The Netherlands, 1987.

[702] C. Ro os. The influence of the p oten tial function on the p erformance

of a tra jectory follo wing algorithm for the linear programming problem.

T ec hnical Rep ort 88–44, F acult y of Mathematics and Informatics, TU

Delft, NL-2628 BL Delft, The Netherlands, 1988.

[703] C. Ro os. Linear programming along the tra jectory of the problem in

p olynomial time. T ec hnical Rep ort 88–17, F acult y of Mathematics and

Informatics, TU Delft, NL-2628 BL Delft, The Netherlands, 1988.

[704] C. Ro os. New tra jectory–follo wing p olynomial–time algorithm for linear

programming problems. Journal of Optimization The ory and Applic a-

tions, 63:433–458, 1989.

[705] C. Ro os. An O (n

3

L) appro ximate cen ter metho d for linear programming.

In S. Dolec ki, editor, Optimization : Pr o c e e dings of the 5th F r ench–

German Confer enc e in Castel–Novel, V ar etz, F r anc e, Octob er 1988, v ol-

ume 1405 of L e ctur e Notes in Mathematics, pages 147–158. Springer-

V erlag, Berlin, German y , 1989.

[706] C. Ro os. P olynomial–time algorithms for linear programming based on

the use of the logarithmic barrier p enalt y function. T alk held at the

14th Conference on the Mathematics of Op erations Researc h in Dalfsen,

The Netherlands, F acult y of Mathematics and Informatics, TU Delft,

NL-2628 BL Delft, The Netherlands, Jan uary 1990.

[707] C. Ro os. A p oten tial reduction metho d for a class of a smo oth con-

v ex programming problem. T alk held at the DGOR–Jahrestagung in

Vienna, Austria, F acult y of Mathematics and Informatics, TU Delft,

NL-2628 BL Delft, The Netherlands, August 1990.

[708] C. Ro os. A pro jectiv e v arian t of the appro ximate cen ter metho d for

linear programming. T ec hnical Rep ort 90–83, F acult y of Mathematics

and Informatics, TU Delft, NL-2628 BL Delft, The Netherlands, 1990.

[709] C. Ro os and D. den Hertog. A p olynomial metho d of appro ximate

w eigh ted cen ters for linear programming. T ec hnical Rep ort 89–13, F ac-

ult y of Mathematics and Informatics, TU Delft, NL-2628 BL Delft, The

Netherlands, 1989.

[710] C. Ro os and J. P

. Vial. Analytic cen ters in linear programming. T ec hnical

Rep ort 88–74, F acult y of Mathematics and Informatics, TU Delft, NL-

2628 BL Delft, The Netherlands, 1988.

[711] C. Ro os and J. P

. Vial. A p olynomial metho d of appro ximate cen ters for

linear programming. T ec hnical Rep ort 88–68, F acult y of Mathematics

and Informatics, TU Delft, NL-2628 BL Delft, The Netherlands, 1988.

Submitted to Mathematic al Pr o gr aming.

[712] C. Ro os and J. P

. Vial. Long steps with the logarithmic p enalt y barrier

function in linear programming. In J. Gabszevwicz, J. F. Ric hard, and

L. W olsey

, editors, Ec onomic De cision–Making : Games, Ec onomics and

Optimization, de dic ate d to J. H. Dr eze, pages 433–441. Elsevier Science

Publisher B.V., Amsterdam, The Netherlands, 1989.

[713] C. Ro os and J. P

. Vial. Interior Point Metho ds, The ory and Pr ac-

tic e : Pr o c e e dings of the First International Symp osium on Interior

Point Metho ds for Line ar Pr o gr amming : The ory and Pr actic e, held in

Scheveningen, The Netherlands, January 1990. Mathematical Program-

ming, Series B. North Holland, Amsterdam, The Netherlands, 1991.

[714] S. A. Ruzinsky and E. T. Olsen. L

1 and L

∞ minimization via a v arian t

of Karmark ar’s algorithm. IEEE T r ansactions on A c oustics, Sp e e ch, and

Signal Pr o c essing, 37(2):245–253, 1989.

[715] R. Saigal. T racing homotop y paths in p olynomial time. T alk held at the

ORSA/TIMS Join t National Meeting in W ashington, DC, USA, Dept.

of Industrial and Op erational Engineering, Univ ersit y of Mic higan, Ann

Arb or, MI 48109-2117, USA, April 1988.

[716] R. Saigal. In terior p oin t metho ds for the transp ortation problem. T alk

held at the ORSA/TIMS Join t National Meeting in New Y ork, NY, USA,

Dept. of Industrial and Op erational Engineering, Univ ersit y of Mic higan,

Ann Arb or, MI 48109-2117, USA, Octob er 1989.

[717] R. Saigal. SOR–t yp e iterativ e tec hniques for in terior p oin t metho ds.

T alk held at the TIMS/SOBRAPO Join t In ternational Meeting in Rio

de Janeiro, Brazil, Dept. of Industrial and Op erational Engineering, Uni-

v ersit y of Mic higan, Ann Arb or, MI 48109-2117, USA, July 1991.

[718] A. Salamanca. An inner ellipsoid algorithm for linear programming.

T ec hnical Rep ort 1–ABR/86, Dept. of Mathematics, E. T. S. de Inge-

nieros Industriales, Univ ersidad P olitecmia de Madrid, Madrid, Spain,

1986.

[719] A. Salhi and G. R. Lindfield. Effects of ordering and up dating tec hniques

on the p erformance of the Karmark ar algorithm. R.A.I.R.O. R e cher che

Op er ationnel le/Op er ations R ese ar ch, 25(2):209–236, 1991.

[720] M. J. Saltzman. P arallel implemen tation of in terior p oin t LP algorithms.

T alk held at the ORSA/TIMS Join t National Meeting in Las V egas, NV,

USA, Dept. of Mathematical Sciences, Clemson Univ ersit y , Clemson,

SC 29634-1907, USA, Ma y 1990.

[750] D. F. Shanno, C. L. Monma, and K. McShane. Computational exp eri-

ence with a primal–dual metho d. T alk held at the ORSA/TIMS Join t

National Meeting in W ashington, DC, USA, R

UTCOR Cen ter of Op er-

ations Researc h, Rutgers Univ ersit y , New Brunswic k, NJ 08903, USA,

April 1988.

[751] H. D. Sherali. Algorithmic insigh ts and a con v ergence analysis for a

Karmark ar–t yp e of algorithm for linear programming problems. Naval

R ese ar ch L o gistics Quarterly, 34:399–416, 1987.

[752] H. D. Sherali, B. O. Sk arpness, and B. Kim. An assumption–free con v er-

gence analysis of the scaling algorithm for linear programs, with applica-

tion to the L

1 estimation problem. Naval R ese ar ch L o gistics Quarterly,

35:473–492, 1988.

[753] R. Sheu and S. C. F ang. On the relationship of in terior p oin t metho ds.

T alk held at the ORSA/TIMS Join t National Meeting in Anaheim, CA,

USA, Op erations Researc h Program, North Carolina State Univ ersit y ,

Raleigh, NC 27695, USA, No v em b er 1991.

[754] M. G. Shi. Some con v ergence problems of in terior p oin t algorithms for

linear programming. Journal of the Tsinghua University, 28(3):91–101,

1988. (In Chinese).

[755] M. Sh ub. On the asymptotic b eha vior of the pro jectiv e rescaling algo-

rithm for linear programming. Journal of Complexity, 3:258–269, 1987.

[756] M. Sh ub. Boundary and asymptotic b eha vior of in terior p oin t metho ds

for linear programming. T alk held at the ORSA/TIMS Join t National

Meeting in W ashington, DC, USA, IBM T. J. W atson Researc h Cen ter,

Y orkto wn Heigh ts, NY 10598, USA, April 1988.

[757] New algorithm stirs in terest. SIAM News, 13(1):1, 17, Jan uary 1985.

[758] D. Singh and J. N. Singh. Some remarks on Karmark ar’s algorithm for

linear programming. Journal of the Bihar Mathematic al So ciety, 11:85–

90, 1987/88.

[759] L. P

. Sinha, B. A. F reedman, N. K. Karmark ar, A. Puc h ta, and K. G.

Ramakrishnan. Ov erseas net w ork planning—Application of Karmark ar’s

algorithm. In Pr o c e e dings of NETWORK ’86 Confer enc e, T arp on Spring,

FL, USA, June 1986.

[760] L. Slutsman. Implemen tation of primal–dual series algorithm for con v ex

separable quadratic programming. T alk held at the ORSA/TIMS Join t

National Meeting in New Y ork, NY, USA, A

T & T Bell Lab oratories,

Holmdel, NJ 07733, USA, Octob er 1989.

[761] J. A. Sn yman. An in terior feasible direction metho d with constrain t

pro jections for linear programming. Computers and Mathematics with

Applic ations, 20(12):43–54, 1990.

[762] J. A. Sn yman and M. v an Ro y en. A m ultiplex algorithm for linear pro-

gramming problems. In M. Iri and K. Y a jima, editors, System Mo d-

el ling and Optimization Pr o c e e dings of the 13th IFIP Confer enc e, T okyo,

Jap an, A ug./Sept. 1987, v olume 113 of L e ctur e Notes in Contr ol and In-

formation Scienc es, pages 177–186. Springer-V erlag, Berlin, German y ,

1988.

[763] G. Sonnev end. An ‘analytic cen ter’ for p olyhedrons and new classes

of global algorithms for linear (smo oth, con v ex) programming. In

A. Prek opa, J. Szelezsan, and B. Strazic ky , editors, System Mo del ling

and Optimization : Pr o c e e dings of the 12th IFIP–Confer enc e held in Bu-

dap est, Hungary, Septemb er 1985, v olume 84 of L e ctur e Notes in Contr ol

and Information Scienc es, pages 866–876. Springer-V erlag, Berlin, Ger-

man y , 1986.

[764] G. Sonnev end. A new metho d for solving a set of linear (con v ex) in-

equalities and its applications for iden tification and optimization. In

B. Martos, editor, Pr o c e e dings of the 5th IF A C–IF

ORS Confer enc e held

in Budap est, Hungaria, June 1986. P ergamon Press, Oxford, UK, 1987.

[765] G. Sonnev end. New algorithms in con v ex programming based on a notion

of ‘cen tre’ (for systems of analytic inequalities) and on rational extrap-

olation. In K. H. Hoffmann, J. B. Hiriat-Urrut y , C. Lemarec hal, and

J. Zo w e, editors, T r ends in Mathematic al Optimization : Pr o c e e dings of

the 4th F r ench–German Confer enc e on Optimization in Irse e, Germany,

April 1986, v olume 84 of International Series of Numeric al Mathematics,

pages 311–327. Birkh¨ auser V erlag, Basel, Switzerland, 1988.

[766] G. Sonnev end. Applications of the notion of analytic cen ter in appro x-

imation (estimation) problem. Journal of Computational and Applie d

Mathematics, 28:349–358, 1989.

[767] G. Sonnev end. Application of analytic cen ters to the design of observ ers

and feedbac k con trollers. T alk held at the First In ternational Symp o-

sium on In terior P oin t Metho ds for Linear Programming : Theory and

Practice, in Sc hev eningen, The Netherlands, Institut f ¨ ur Angew andte

Mathematik und Statistik, Univ ersit¨ at W ¨ urzburg, Am Hubland, D-8700

W ¨ urzburg, German y , Jan uary 1990.

[768] G. Sonnev end. Applications of analytic cen ters for the n umerical solu-

tion of semiinfin te, con v ex programs arising in con trol theory

. In H. J.

Sebastian and K. T ammer, editors, System Mo del ling and Optimization :

Pr o c e e dings of the 14th IFIP–Confer enc e, L eipzig, East Germany, July

1989, v olume 143 of L e ctur e Notes in Contr ol and Information Scienc es,

pages 413–422. Springer-V erlag, Berlin, German y , 1990.

[769] G. Sonnev end and J. Sto er. Global ellipsoid appro ximations and homo-

top y metho ds for solving con v ex analytic programs. Applie d Mathemat-

ics & Optimization, 21:139–166, 1990.

[770] G. Sonnev end, J. Sto er, and G. Zhao. On the complexit y of follo wing

the cen tral path b y linear extrap olation in linear programming. Metho ds

of Op er ations R ese ar ch, 62:19–31, 1990.

[771] G. Sonnev end, J. Sto er, and G. Zhao. On the complexit y of follo w-

ing the cen tral path of linear programs b y linear extrap olation. T alk

held at the First In ternational Symp osium on In terior P oin t Metho ds

for Linear Programming : Theory and Practice, in Sc hev eningen, The

Netherlands, Insitut f ¨ ur Angew andte Mathematik und Statistik, Uni-

v ersit¨ at W ¨ urzburg, Am Hubland, D-8700 W ¨ urzburg, German y , Jan uary

1990. T o app ear in Mathematic al Pr o gr amming, Series B, 1991.

[772] Neuer Dampf (New p o w er). Der Spie gel, 38(49):239–240, 1984. (In

German).

[773] A. E. Steger. An extension of Karmark ar’s algorithm for b ounded linear

programming problems. Master’s thesis, Dept. of Applied Mathematics,

State Univ ersit y of New Y ork, Ston y Bro ok, NY 11794, USA, August

1985. Condensed v ersion in : H. Sc hellhaas, P . v an Beek, H. Isermann,

R. Sc hmidt and M. Zijlstra, editors, Op er ations R ese ar ch Pr o c e e dings

1987, pages 88–95, Springer-V erlag, Berlin, German y , 1988.

[774] D. Stipp. A

T & T problem–solving math pro cedure passes early tests of

its practical v alue. The Wal lstr e et Journal, Marc h 5 1985.

[775] J. Sto er. Complexit y b ounds for in terior p oin t metho ds to solv e linear

programs. T alk held at the Symp osium on Mathematical Programming

in Ob erw olfac h, German y, Institut f ¨ ur Angew andte Mathematik und

Statistik, Univ ersit¨ at W ¨ urzburg, Am Hubland, D-8700 W ¨ urzburg, W est-

German y , Jan uary 1990.

[776] J. Sto er. Innere–Punkte–V erfahren und ihre Komplexit¨ at (In terior p oin t

metho ds and their complexit y). T alk held at the DGOR–Jahrestagung

in Vienna, Austria, Institut f ¨ ur Angew andte Mathematik und Statis-

tik, Univ ersit¨ at W ¨ urzburg, Am Hubland, D-8700 W ¨ urzburg, German y ,

August 1990.

[777] R. E. Stone. Karmark ar’s algorithm. Unpublished Rep ort, Grad-

uate Sc ho ol of Business Administration, Harv ard Univ ersit y , Boston,

MA 02163, USA, 1985.

[778] R. E. Stone and C. A. T o v ey . Karmark ar’s algorithm as a generalization

of simplex. T alk held at the ORSA/TIMS Join t National Meeting in

Los Angeles, CA, USA, Graduate Sc ho ol of Business Administration,

Harv ard Univ ersit y , Boston, MA 02163, USA, April 1986.

[779] R. E. Stone and C. A. T o v ey . The simplex and pro jectiv e scaling algo-

rithms as iterativ ely rew eigh ted least squares metho ds. SIAM R eview,

33(2):220–237, June 1991. Errata in SIAM R eview 33(3):461, Septem b er

1991.

[780] R. E. Stone and M. H. W righ t. Recen t dev elopmen ts in linear and non-

linear programming. Short Course held at the Third SIAM Conference

on Optimization in Boston, MA, USA, Graduate Sc ho ol of Business Ad-

ministration, Harv ard Univ ersit y , Boston, MA 02163, USA, April 1989.

[781] G. Strang. Karmark ar’s algorithm in a n utshell. SIAM News, 18(6):13,

No v em b er 1985.

[782] G. Strang. Intr o duction to Applie d Mathematics, c hapter 8.2 : The

simplex metho d and Karmark ar’s metho d, pages 673–689. W ellesley–

Cam bridge–Press, Cam bridge, MA, USA, 1986.

[783] G. Strang. Karmark ar’s algorithm and its place in applied mathematics.

The Mathematic al Intel ligenc er, 9(2):4–10, 1987.

[784] J. Sun. An affine–scaling metho d for linearly constrained con v ex pro-

grams. T alk held at the ORSA/TIMS Join t National Meeting in

Nash ville, T ennessee, USA, Dept. of Industrial Engineering and Man-

agemen t Science, North w estern Univ ersit y , Ev anston, IL 60208, USA,

Ma y 1991.

[785] E. R. Sw art. Ho w I implemen ted the Karmark ar algorithm in one

ev ening. APL Quote Quad, 15(3):13–16, 1985.

[786] E. R. Sw art. A mo dified v ersion of the Karmark ar algorithm. Researc h

Rep ort in Mathematics 98, Dept. of Mathematics and Statistics, Univ er-

sit y of Guelph, Guelph, On tario N1G 2W1, Canada, 1985.

[787] D. T ac hat. Metho des int ´ erieur es en pr o gr ammation lin ´ eair e : Elab or a-

tion et mise en o euvr e de pr o c ´ edur es de pr oje ction exacte et appr o ch ´ ee

English: Elab or ation and p erformanc e of exact and appr oximate pr oje c-

tion pr o c e dur es. PhD thesis, Lab oratoire de Analyse et Mo delisation de

Systemes p our l’Aide a la Decision (LAMSADE), Univ ersite de P aris

Dauphine, F-75775 P aris Cedex 16, F rance, 1991. (In F renc h).

[788] A. T am ura, H. T ak ehara, K. F ukuda, S. F ujishige, and M. Ko jima. A

dual in terior primal simplex metho d for linear programming. Journal of

the Op er ations R ese ar ch So ciety of Jap an, 31:413–429, 1988.

[789] T. E. T am ura. Characteristics of Karmark ar metho d compared with

Simplex metho d. Bul letin of Nagoya Institute of T e chnolo gy (Nagoya,

Jap an), 38:251–256, 1986. (In Japanese).

[790] K. C. T an and R. M. F reund. Newton’s metho d for general parametric

cen ter problem with applications. T ec hnical Rep ort RR 457, Dept. of

Mathematics, National Univ ersit y of Singap ore, Singap ore, India, 1991.

[791] K. T anab e. Cen ter flattening transformation and a cen tered Newton

metho d for linear programming. T ec hnical Rep ort, The Institute of Sta-

tistical Mathematics, 4-6-7 Minami Azabu, Minatoku, T oky o 106, Japan,

1987.

[792] K. T anab e. Complemen tarit y–enforced cen tered Newton metho d for

mathematical programming. In K. T one, editor, New Metho ds for Line ar

Pr o gr amming, pages 118–144, The Institute of Statistical Mathematics,

4-6-7 Minami Azabu, Minatoku, T oky o 106, Japan, 1987.

[793] K. T anab e. Cen tered Newton metho d for mathematical programming.

In M. Iri and K. Y a jima, editors, System Mo del ling and Optimization :

Pr o c e e dings of the 13th IFIP Confer enc e, T okyo, Jap an, A ug./Sept. 1987,

v olume 113 of L e ctur e Notes in Contr ol and Information Scienc es, pages

197–206. Springer-V erlag, Berlin, German y , 1988.

[794] K. T anab e. Cen tered Newton metho d for linear programming exterior

p oin t metho d. T alk held at the First In ternational Symp osium on In te-

rior P oin t Metho ds for Linear Programming : Theory and Practice, in

Sc hev eningen, The Netherlands, The Institute of Statistical Mathemat-

ics, 4-6-7 Minami Azabu, Minatoku, T oky o 106, Japan, Jan uary 1990.

[795] K. T anab e and T. Tsuc hiy a. Global analysis of dynamical systems asso-

ciated with Karmark ar’s metho d for linear programming. Pr o c e e dings of

the A nnual Me eting of the Op er ations R ese ar ch So ciety of Jap an, pages

132–133, 1987.

[796] R. A. T apia. Curren t researc h in n umerical optimization. SIAM News,

20:10–11, Marc h 1987.

[797] R. A. T apia. Accelerating in terior–p oin t metho ds. T alk held at the

Symp osium on Mathematical Programming in Ob erw olfac h, German y,

Dept. of Mathematical Sciences, Rice Univ ersit y , Houston, TX 77251,

USA, Jan uary 1990.

[798] R. A. T apia and Y. Zhang. A fast optimal basis iden tification tec h-

nique for in terior p oin t linear programming metho ds. T ec hnical Rep ort

TR–89–01, Dept. of Mathematical Sciences, Rice Univ ersit y , Houston,

TX 77251, USA, April 1989. Revised Septem b er 1990.

[799] R. A. T apia and Y. Zhang. Accelerating the con v ergence of in terior p oin t

metho ds. T alk held at the SIAM Ann ual Meeting in Chicago, IL, USA,

Dept. of Mathematical Sciences, Rice Univ ersit y , Houston, TX 77251,

USA, July 1990.

[800] R. A. T apia and Y. Zhang. A cubically con v ergen t metho d for lo cating

a nearb y v ertex in linear programming. Journal of Optimization The ory

and Applic ations, 67:217–225, 1990.

[801] R. A. T apia and Y. Zhang. An optimal–basis iden tification tec hnique

for in terior–p oin t linear programming algorithms. Line ar A lgebr a and

Its Applic ations, 152:343–363, 1991.

[802] R. A. T apia and Y. Zhang. A p olynomial and sup erlinearly con v ergen t

primal–dual in terior algorithm for linear programming. T alk held at

the ORSA/TIMS Join t National Meeting in Nash ville, T ennessee, USA,

Dept. of Mathematical Sciences, Rice Univ ersit y , Houston, TX 77251,

USA, Ma y 1991.

[803] R. A. T apia, Y. Zhang, M. Saltzman, and R. W eiser. The predictor–

corrector in terior–p oin t metho d as a comp osite Newton metho d. T ec h-

nical Rep ort TR 90–06, Dept. of Mathematical Sciences, Rice Univ ersit y ,

Houston, TX 77251, USA, 1990.

[804] M. J. T o dd. A review of N. Karmark ar. Computing R eviews, 27:95–96,

Marc h 1986.

[805] M. J. T o dd. The effects of degeneracy and sparsit y on Karmark ar’s

pro jectiv e algorithm and its v arian ts. T ec hnical Rep ort, Sc ho ol of Op er-

ations Researc h and Industrial Engineering, Cornell Univ ersit y , Ithaca,

NY 14853, USA, 1988.

[806] M. J. T o dd. Exploiting sp ecial structure in Karmark ar’s algorithm for

linear programming. Mathematic al Pr o gr amming, 41:97–113, 1988.

[807] M. J. T o dd. Impro v ed b ounds and con taining ellipsoids in Karmark ar’s

linear programming algorithm. Mathematics of Op er ations R ese ar ch,

13:650–659, 1988.

[808] M. J. T o dd. P olynomial algorithms for linear programming. In H. A.

Eiselt, editor, A dvanc es in Optimization and Contr ol, Pr o c e e dings of the

Confer enc e ”Optimization Days ’86” held at Montr e al, Queb e c, Canada,

April/May 1986, v olume 302 of L e ctur e Notes in Ec onomics and Math-

ematic al Systems, pages 49–66. Springer-V erlag, Berlin, German y , 1988.

[809] M. J. T o dd. An ticipated b eha vior of Karmark ar’s algorithm. T ec hnical

Rep ort 879, Sc ho ol of Op erations Researc h and Industrial Engineering,

Cornell Univ ersit y , Ithaca, NY 14853, USA, Decem b er 1989.

[810] M. J. T o dd. On Anstreic her’s com bined phase I – phase I I pro jectiv e

algorithm for linear programming. T ec hnical Rep ort 776, Sc ho ol of Op-

erations Researc h and Industrial Engineering, Cornell Univ ersit y , Ithaca,

NY 14853, USA, 1989. T o app ear in Mathematic al Pr o gr amming.

[811] M. J. T o dd. Probabilistic mo dels in linear programming. T ec hnical

Rep ort 836, Sc ho ol of Op erations Researc h and Industrial Engineering,

Cornell Univ ersit y , Ithaca, NY 14853, USA, 1989. T o app ear in Mathe-

matics of Op er ations R ese ar ch.

[812] M. J. T o dd. Recen t dev elopmen ts and new directions in linear program-

ming. In M. Iri and K. T anab e, editors, Mathematic al Pr o gr amming :

R e c ent Developments and Applic ations, pages 109–157. Klu w er Academic

Press, Dordrec h t, The Netherlands, 1989.

[813] M. J. T o dd. An ticipated b eha vior of in terior p oin t metho ds for linear pro-

gramming. T alk held at the Symp osium on Mathematical Programming

in Ob erw olfac h, German y , Sc ho ol of Op erations Researc h and Industrial

Engineering, Cornell Univ ersit y , Ithaca, NY 14853, USA, Jan uary 1990.

[814] M. J. T o dd. Com bining phase I and phase I I in a p oten tial reduction

algorithm for linear programming. T ec hnical Rep ort 907, Sc ho ol of Op-

erations Researc h and Industrial Engineering, Cornell Univ ersit y , Ithaca,

NY 14853, USA, July 1990.

[815] M. J. T o dd. A Dan tzig–W olfe–lik e v arian t of Karmark ar’s in terior–p oin t

linear programming algorithm. Op er ations R ese ar ch, 38:1006–1018, 1990.

[816] M. J. T o dd. The effects of degeneracy , n ull and un b ounded v ariables on

v arian ts of Karmark ar’s linear programming algorithm. In T. F. Coleman

and Y. Li, editors, L ar ge–Sc ale Numeric al Optimization, Pap ers fr om the

Workshop held at Cornel l University, Ithac a, NY, USA, Octob er 1989,

[844] K. T one. Linear programming and Karmark ar paten ts. Systems, Contr ol

and Information, 34(5):209–215, April 1990. (In Japanese).

[845] K. T one. An activ e–set strategy in in terior p oin t metho d for linear pro-

gramming. W orking P ap er, Graduate Sc ho ol for P olicy Science, Saitama

Univ ersit y , Ura w a, Saitama 338, Japan, 1991.

[846] M. T orabi. Decomp osed blo c k Cholesky factorization in the Karmark ar

algorithm : A prop osed sc heme for solving a class of sup er large LP

problems. T alk held at the ORSA/TIMS Join t National Meeting in Las

V egas, NV, USA, A

T & T Bell Lab oratories, Holmdel, NJ 07733, USA,

Ma y 1990.

[847] M. T orabi. Decomp osed blo c k Cholesky factorization in the Karmark ar

algorithm. Solving a class of sup er large LP problems. Computers and

Mathematics with Applic ations, 20(2):1–7, 1990.

[848] C. A. T o v ey . In tegrating Karmark ar’s algorithm in to the curriculum.

W orkshop held at the ORSA/TIMS Join t National Meeting in Miami

Beac h, FL, USA, Sc ho ol of Industrial and Systems Engineering, Georgia

T ec hnology Institute, A tlan ta, GA 30322-0205, USA, Octob er 1986.

[849] C. A. T o v ey . The c hallenge : T eac hing Karmark ar’s algorithm. OR/MS

T o day, 15(2):18–19, April 1988.

[850] T. B. T rafalis. Efficient fac es of a p olytop e : Interior metho ds in multi-

ple obje ctive optimization. PhD thesis, Dept. of Mathematics and Com-

puter Science, Sc ho ol of Industrial Engineering, Purdue Univ ersit y , W est

Lafa y ette, IN 47907, USA, August 1989.

[851] T. B. T rafalis. In terior p oin t metho ds in bac kpropagation neural net-

w orks. T alk held at the ORSA/TIMS Join t National Meeting in Ana-

heim, CA, USA, Sc ho ol of Industrial Engineering, Univ ersit y of Okla-

homa, Norman, OK 73019, USA, No v em b er 1991.

[852] T. B. T rafalis and T. L. Morin. In terior p oin t metho ds in m ultiob jectiv e

con v ex optimization. T alk held at the TIMS/SOBRAPO Join t In terna-

tional Meeting in Rio de Janeiro, Brazil, Sc ho ol of Industrial Engineering,

Univ ersit y of Oklahoma, Norman, OK 73019, USA, July 1991.

[853] P

. Tseng. A simple complexit y pro of for a p olynomial–time linear pro-

gramming algorithm. Op er ations R ese ar ch L etters, 8:155–159, 1989.

[854] P

. Tseng. Global linear con v ergence of a path follo wing algorithm for

some v ariational inequalit y problems. W orking P ap er, Dept. of Mathe-

matics, GN–50, Univ ersit y of W ashington, Seattle, W

A, USA, 1990.

[855] P

. Tseng and Z. Q. Luo. On the con v ergence of the affine–scaling al-

gorithm. T ec hnical Rep ort CICS–P–169, Cen ter for In telligen t Con trol

Systems, Massac h usetts Institute of T ec hnology

, Cam bridge, MA 02139,

USA, 1989.

[856] T. Tsuc hiy a. Dual standard form linear programming problems and

Karmark ar’s canonical form. L e ctur e Note of the R ese ar ch Institute of

Statistic al Mathematics, 676:330–336, 1988. (In Japanese).

[857] T. Tsuc hiy a. On Y amashita’s metho d and F reund’s metho d for linear

programming. Co op er ative R ese ar ch R ep ort of the Institute of Statistic al

Mathematics, 10:105–115, 1988. (In Japanese).

[858] T. Tsuc hiy a. Global con v ergence of the affine–scaling metho ds for degen-

erate linear programming problems. Researc h Memorandum 373, The

Institute of Statistical Mathematics, 4-6-7 Minami-Azabu, Minato-ku,

T oky o 106, Japan, 1989. Revised Jan uary 1991. T o app ear in Mathemat-

ic al Pr o gr amming, Series B, 1991.

[859] T. Tsuc hiy a. Global con v ergence prop ert y of the affine scaling metho d

for primal degenerate linear programming problems. Researc h Memoran-

dum 367, The Institute of Statistical Mathematics, 4-6-7 Minami-Azabu,

Minato-ku, T oky o 106, Japan, August 1989. Revised Septem b er 1990.

T o app ear in Mathematics of Op er ations R ese ar ch.

[860] T. Tsuc hiy a. Degenerate linear programming problems and the affine

scaling metho d. Systems, Contr ol and Information, 34(5):216–222, April

1990. (In Japanese).

[861] T. Tsuc hiy a. Lo cal analysis of Iri and Imai’s metho d for degenerate linear

programming problems. Researc h Memorandum (in preparation), The

Institute of Statistical Mathematics, 4-6-7 Minami-Azabu, Minato-ku,

T oky o 106, Japan, 1991.

[862] T. Tsuc hiy a. Quadratic con v ergence of Iri and Imai’s metho d for degen-

erate linear programming problems. Researc h Memorandum 412, The

Institute of Statistical Mathematics, 4-6-7 Minami-Azabu, Minato-ku,

T oky o 106, Japan, 1991.

[863] T. Tsuc hiy a. A study on glob al and lo c al c onver genc e of interior p oint

algorithms for line ar pr o gr amming. PhD thesis, F acult y of Engineering,

The Univ ersit y of T oky o, T oky o, Japan, 1991. (In Japanese).

[864] T. Tsuc hiy a and K. T anab e. Lo cal con v ergence prop erties of new meth-

o ds in linear programming. Journal of the Op er ations R ese ar ch So ciety

of Jap an, 33:22–45, 1990.

[865] K. T urner. A v ariable metric v arian t of the Karmark ar algorithm for

linear programming. T ec hnical Rep ort TR–87–13, Dept. of Mathematical

Sciences, Rice Univ ersit y , Houston, TX 77251, USA, 1987.

[866] K. T urner. Computing pro jections for the Karmark ar algorithm. Line ar

A lgebr a and Its Applic ations, 152:141–154, 1991.

[867] P

. M. V aidy a. Linear programming and the cen ter of a p olytop e. T ec h-

nical Rep ort, A

T & T Bell Lab oratories, Murra y Hill, NJ 07974, USA,

1988.

[868] P

. M. V aidy a. A lo cally w ell–b eha v ed p oten tial function and a simple

Newton–t yp e metho d for finding the cen ter of a p olytop e. In N. Megiddo,

editor, Pr o gr ess in Mathematic al Pr o gr amming : Interior Point and R e-

late d Metho ds, pages 79–90. Springer-V erlag, New Y ork, NY, USA, 1989.

[869] P

. M. V aidy a. An algorithm for linear programming whic h requires

O ((m + n)n

2

+ (m + n)

1.5

nL) arithmetic op erations. Mathematic al Pr o-

gr amming, 47:175–201, 1990. Condensed v ersion in : Pr o c e e dings of the

19th A nnual A

CM Symp osium on The ory of Computing, pages 29–38,

1987.

[870] P

. M. V aidy a. A new algorithm for minimizing a con v ex function o v er

con v ex sets. T alk held at the SIAM Ann ual Meeting in Chicago, IL, USA,

A T & T Bell Lab oratories, Murra y Hill, NJ 07974, USA, July 1990.

[871] P

. M. V aidy a. A new algorithm for minimizing a con v ex function o v er

con v ex sets. In Pr o c e e dings of the 30th A nnual Symp osium on F oun-

dations of Computer Scienc e, R ese ar ch T riangle Park, NC, USA, 1989,

pages 338–343. IEEE Computer So ciet y Press, Los Alamitos, CA, USA,

1990.

[872] P

. M. V aidy a. Reducing the parallel complexit y of certain linear pro-

gramming problems. In Pr o c e e dings of the 31st A nnual Symp osium on

F oundations of Computer Scienc e, St. L ouis, MO, USA, Octob er 1990,

pages 583–589. IEEE Computer So ciet y Press, Los Alamitos, CA, USA,

1990.

[873] P

. M. V aidy a. Sp eeding–up linear programming using fast matrix m ulti-

plication. In Pr o c e e dings of the 30th A nnual Symp osium on F oundations

of Computer Scienc e, R ese ar ch T riangle Park, NC, USA, 1989, pages

332–337. IEEE Computer So ciet y Press, Los Alamitos, CA, USA, 1990.

[874] R. J. V anderb ei. A rescaled orthan t v arian t of Karmark ar’s algorithm.

T ec hnical Rep ort, A

T & T Bell Lab oratories, Holmdel, NJ 07733, USA,

1986.

[875] R. J. V anderb ei. The affine–scaling algorithm and primal degeneracy .

T alk held at the Second Asilomar W orkshop on Progress in Mathematical

Programming, Asimolar Conference Cen ter, P acific Gro v e, CA, USA,

A T & T Bell Lab oratories, Murra y Hill, NJ 07974, USA, 1987.

[876] R. J. V anderb ei. Metho ds and apparatus for efficien t resource allo cation.

U.S. P aten t No. 4.744.026, 1988. A

T & T Bell Lab oratories, Murra y Hill,

NJ 07974, USA.

[877] R. J. V anderb ei. Affine–scaling for linear programs with free v ariables.

Mathematic al Pr o gr amming, 43:31–44, 1989.

[878] R. J. V anderb ei. New dev elopmen ts in the affine–scaling algorithm for

LP. T alk held at the ORSA/TIMS Join t National Meeting in New Y ork,

NY, USA, A

T & T Bell Lab oratories, Murra y Hill, NJ 07974, USA,

Octob er 1989.

[879] R. J. V anderb ei. A brief description of ALPO. T ec hnical Rep ort, A

T & T

Bell Lab oratories, Murra y Hill, NJ 07974, USA, 1990. T o app ear in

Op er ations R ese ar ch L etters, 1991.

[880] R. J. V anderb ei. ALPO : Another linear program solv er. Man uscript,

A T & T Bell Lab oratories, Murra y Hill, NJ 07974, USA, 1990. Revised

Ma y 1991, Dept. of Civil Engineering and Op erations Researc h, Prince-

ton Univ ersit y , Princeton, NJ 08544, USA.

[881] R. J. V anderb ei. P erformance of the A

T & T K

ORBX System. T alk held

at the ORSA/TIMS Join t National Meeting in Las V egas, NV, USA,

A T & T Bell Lab oratories, Murra y Hill, NJ 07974, USA, Ma y 1990.

[882] R. J. V anderb ei. Dense columns and in terior–p oin t metho ds for LP.

Man uscript, Dept. of Civil Engineering and Op erations Researc h, Prince-

ton Univ ersit y , Princeton, NJ 08544, USA, 1991.

[883] R. J. V anderb ei. Efficien t handling of dense columns in linear and

quadratic programs. T alk held at the TIMS/SOBRAPO Join t In ter-

national Meeting in Rio de Janeiro, Brazil, A

T & T Bell Lab oratories,

10 Knob Hill Road, Morgan ville, NJ 07751, USA, July 1991.

[884] R. J. V anderb ei. Splitting dense columns in sparse linear systems. Line ar

A lgebr a and Its Applic ations, 152:107–117, 1991.

[885] R. J. V anderb ei. Symmetric quasi–definite matrices. T ec hnical Rep ort

SOL 91–10, Dept. of Civil Engineering and Op erations Researc h, Prince-

ton Univ ersit y , Princeton, NJ 08544, USA, 1991.

[886] R. J. V anderb ei and T. J. Carp en ter. Symmetric indefinite systems

for in terior p oin t metho ds. T ec hnical Rep ort SOR 91–7, Dept. of Civil

Engineering and Op erations Researc h, Princeton Univ ersit y , Princeton,

NJ 08544, USA, 1991.

[887] R. J. V anderb ei and J. C. Lagarias. I. I. Dikin’s con v ergence result for

the affine–scaling algorithm. In J. C. Lagarias and M. J. T o dd, edi-

tors, Mathematic al Developments A rising fr om Line ar Pr o gr amming :

Pr o c e e dings of a Joint Summer R ese ar ch Confer enc e held at Bowdoin

Col le ge, Brunswick, Maine, USA, June/July 1988, v olume 114 of Con-

temp or ary Mathematics, pages 109–119. American Mathematical So ciet y ,

Pro vidence, Rho de Island, USA, 1990.

[888] R. J. V anderb ei, M. S. Mek eton, and B. A. F reedman. A mo dification of

Karmark ar’s linear programming algorithm. A lgorithmic a, 1(4):395–407,

1986.

[889] A. V annelli. An in terior p oin t metho d for solving the global routing prob-

lem. In Pr o c e e dings of the IEEE Custom Inte gr ate d Cir cuits Confer enc e,

San Die go, CA, USA, May 1988, pages 3.4.1–3.4.4, 1989.

[890] A. V annelli. An adaptation of the in terior p oin t metho d for solving the

global routing problem. IEEE T r ansactions on Computer–A ide d Design

of Inte gr ate d Cir cuits and Systems, 10(2):193–203, F ebruary 1991.

[891] A. V annelli and E. Klein. A Cholesky–conjugate gradien t implemen ta-

tion of Karmark ar’s algorithm. T alk held at the ORSA/TIMS Join t

National Meeting in W ashington, DC, USA, F acult y of Engineering,

Dept. of Electrical Engineering, Univ ersit y of W aterlo o, W aterlo o, On-

tario N2L 3G1, Canada, April 1988.

[892] V. C. V enk aiah. An efficien t algorithm for linear programming. Pr o c e e d-

ings of the Indian A c ademy of Scienc es, Mathematic al Scienc es, 100:205–

301, 1990.

[893] J. P

. Vial. A fully p olynomial-time pro jectiv e metho d. Op er ations R e-

se ar ch L etters, 7:15–19, 1988.

[894] J. P

. Vial. Appro ximate pro jections in a pro jectiv e metho d for the lin-

ear feasibilit y problem. In N. Megiddo, editor, Pr o gr ess in Mathemat-

ic al Pr o gr amming : Interior Point and R elate d Metho ds, pages 65–78.

Springer-V erlag, New Y ork, NY, USA, 1989.

[895] J. P

. Vial. A unified approac h to pro jectiv e algorithms for linear pro-

gramming. In S. Dolec ki, editor, Optimization : Pr o c e e dings of the 5th

F r ench–German Confer enc e in Castel–Novel, V ar etz, F r anc e, Octob er

1988, v olume 1405 of L e ctur e Notes in Mathematics, pages 191–220.

Springer-V erlag, Berlin, German y , 1989.

[896] J. P

. Vial. Decomp osition of structured linear programs based on analytic

cen ters. v olume 353 of L e ctur e Notes in Ec onomics and Mathematic al

Systems, pages 190–203. Springer-V erlag, Berlin, German y , 1991.

[897] J. G. G. v an de V orst. An attempt to use parallel computing in large scale

optimisation. In C. F. H. v an Rijn, editor, L o gistics, Wher e Ends Have

to Me et : Pr o c e e dings of the Shel l Confer enc e on L o gistics in Ap eldo orn,

The Netherlands, Novemb er 1988, pages 112–119. P ergamon Press, Ox-

ford, United Kingdom, 1989.

[898] V. V ucetic. Activ e set strategies in linear programming using bar-

rier functions. T alk held at the TIMS/SOBRAPO Join t In ternational

Meeting in Rio de Janeiro, Brazil, Energoin v est–Sou, Tv ornic k a 3, YU-

71000 Sara jev o, Y ugosla via, July 1991.

[899] A. W ank a. In terior and exterior metho ds for linear programming. In

D. Pressmar, K. E. Jaeger, H. Krallmann, H. Sc hellhaas, and L. Stre-

itfeldt, editors, Op er ations R ese ar ch Pr o c e e dings 1988, pages 214–221,

Springer-V erlag, Berlin, German y , 1989.

[900] Z. L. W ei. An exact solution to linear programming using an in terior

p oin t metho d. Journal of Computational Mathematics, 5:264–271, 1987.

[901] Z. L. W ei. An in terior p oin t metho d for linear programming. Journal of

Computational Mathematics, 5:342–351, 1987.

[902] Z. L. W ei. Some recen t dev elopmen ts in linear programming. Mathemat-

ics in Pr actic e and The ory, 3:82–89, 1988. (In Chinese).

[903] J. W erner. Numerische Mathematik 2 (Numeric al Mathematics 2), c hap-

ter 6.4 : Das Karmark ar V erfahren (The Karmark ar algorithm), pages

128–141. View eg V erlag, Braunsc h w eig, German y , 1992.

[904] A. W. Whisman. Optimization mo delling in the military airlift com-

mand. T alk held at the ORSA/TIMS Join t National Meeting in Las V e-

gas, NV, USA, CINCMA

C Analysis Group, HQ MA C/A G, Scott AFB,

IL 62225, USA, Ma y 1990.

[905] D. J. White. Linear programming and Huard’s metho d of cen tres. W ork-

ing P ap er, Univ ersities of Manc hester and Virginia, Manc hester, United

Kingdom, 1989.

[906] R. O. Williams. An implemen tation of the affine scaling algorithm for

linear programming problems with net w ork constrain ts. T alk held at the

ORSA/TIMS Join t National Meeting in Anaheim, CA, USA, Dept. of

Managemen t Science, California State Univ ersit y , Northridge, Los An-

geles, CA 90024, USA, No v em b er 1991.

[907] J. Wilson. A barrier function approac h to mixed in teger programming.

T alk held at the Symp osium APMOD ’91—Applied Mathematical Pro-

gramming and Mo delling, Brunel Univ ersit y , London, UK, Lough b or-

ough Univ ersit y , Lough b orough, UK, Jan uary 1991.

[908] C. Witzgall, P

. T. Boggs, and P

. D. Domic h. On the con v ergence b eha vior

of tra jectories for linear programming. In J. C. Lagarias and M. J. T o dd,

editors, Mathematic al Developments A rising fr om Line ar Pr o gr amming :

Pr o c e e dings of a Joint Summer R ese ar ch Confer enc e held at Bowdoin

Col le ge, Brunswick, Maine, USA, June/July 1988, v olume 114 of Con-

temp or ary Mathematics, pages 161–187. American Mathematical So ciet y ,

Pro vidence, Rho de Island, USA, 1990.

[909] C. Witzgall, P

. T. Boggs, and P

. D. Domic h. On cen ter tra jectories

and their relativ es in linear programming. NISTIR T ec hnical Rep ort

(in preparation), United States Departmen t of Commerce, Applied and

Computational Mathematics Division, National Institute of Standards

and T ec hnology

, Gaithersburg, MD 20899, USA, 1991. First draft in

April 1988.

[910] H. W olk o wicz and A. Ben–Israel. A v olume and constrain t reducing algo-

rithm for linear programming. T ec hnical Rep ort, Dept. of Com binatorics

and Optimization, Univ ersit y of W aterlo o, W aterlo o, On tario N2L 3G1,

Canada, 1986.

[911] M. H. W righ t. A brief history of linear programming. SIAM News,

18(3):4, No v em b er 1985.

[912] M. H. W righ t. Issues of n umerical analysis in barrier tra jectory metho ds.

T alk held at the ORSA/TIMS Join t National Meeting in New Y ork, NY,

USA, A

T & T Bell Lab oratories, Murra y Hill, NJ 07974, USA, Octob er

1989.

[913] M. H. W righ t. In terior metho ds for nonlinearly constrained optimization.

T alk held at the SIAM Ann ual Meeting in Chicago, IL, USA, A

T & T Bell

Lab oratories, Murra y Hill, NJ 07974, USA, July 1990.

[914] M. H. W righ t. Strategies in path–follo wing metho ds for nonlinear

constrain ts. T alk held at the ORSA/TIMS Join t National Meeting

[945] Y. Y e. In terior p oin t algorithms for quadratic programming. W orking

P ap er Series 89–29, Dept. of Managemen t Science, Univ ersit y of Io w a,

Io w a Cit y , IA 52242, USA, 1989. T o app ear in S. Kumar, editor, R e c ent

Developments in Mathematic al Pr o gr amming, Gordon & Beac h Scien tific

Publishers, 1991.

[946] Y. Y e. Line searc hes in p oten tial reduction algorithm for linear pro-

gramming. Man uscript, Dept. of Managemen t Science, Univ ersit y of

Io w a, Io w a Cit y , IA 52242, USA, 1989.

[947] Y. Y e. P oten tial functions and p olytop es. T alk held at the ORSA/TIMS

Join t National Meeting in New Y ork, NY, USA, Dept. of Managemen t

Science, Univ ersit y of Io w a, Io w a Cit y , IA 52242, USA, Octob er 1989.

[948] Y. Y e. A p oten tial reduction algorithm allo wing column generation.

W orking P ap er, Dept. of Managemen t Science, Univ ersit y of Io w a, Io w a

Cit y , IA 52242, USA, 1989.

[949] Y. Y e. An ticipated b eha vior of affine scaling algorithms for linear pro-

gramming. T ec hnical Rep ort, Dept. of Managemen t Science, Univ ersit y

of Io w a, Io w a Cit y , IA 52242, USA, 1990.

[950] Y. Y e. A ‘build-do wn’ sc heme for linear programming. Mathematic al

Pr o gr amming, 46:61–72, 1990.

[951] Y. Y e. A class of pro jectiv e transformations for linear programming.

SIAM Journal on Computing, 19:457–466, 1990.

[952] Y. Y e. Comparativ e analysis of affine scaling algorithms based on sim-

plifying assumptions. T ec hnical Rep ort, Dept. of Managemen t Science,

Univ ersit y of Io w a, Io w a Cit y , IA 52242, USA, Jan uary 1990. Revised

No v em b er 1990. T o app ear in Mathematic al Pr o gr amming, Series B,

1991.

[953] Y. Y e. Complexit y analysis on Karmark ar’s algorithm. Man uscript,

Dept. of Managemen t Science, Univ ersit y of Io w a, Io w a Cit y , IA 52242,

USA, 1990.

[954] Y. Y e. In terior p oin t algorithms for global optimization. A nnals of

Op er ations R ese ar ch, 25:59–74, 1990.

[955] Y. Y e. An O (n

3

L) p oten tial reduction algorithm for linear programming.

In J. C. Lagarias and M. J. T o dd, editors, Mathematic al Developments

A rising fr om Line ar Pr o gr amming : Pr o c e e dings of a Joint Summer R e-

se ar ch Confer enc e held at Bowdoin Col le ge, Brunswick, Maine, USA,

June/July 1988, v olume 114 of Contemp or ary Mathematics, pages 77–

88. American Mathematical So ciet y , Pro vidence, Rho de Island, USA,

1990.

[956] Y. Y e. Reco v ering optimal basic v ariables in Karmark ar’s p olynomial

algorithm for linear programming. Mathematics of Op er ations R ese ar ch,

15:564–572, 1990.

[957] Y. Y e. A fully p olynomial–time appro ximation algorithm for computing

a stationary p oin t of the generalized linear complemen tarit y problem.

T alk held at the ORSA/TIMS Join t National Meeting in Nash ville, T en-

nessee, USA, Dept. of Managemen t Science, Univ ersit y of Io w a, Io w a

Cit y , IA 52242, USA, Ma y 1991.

[958] Y. Y e. On the finite con v ergence of in terior–p oin t algorithms for linear

programming. T ec hnical Rep ort 91–05, Dept. of Managemen t Science,

Univ ersit y of Io w a, Io w a Cit y , IA 52242, USA, 1991.

[959] Y. Y e. An O (n

3

L) p oten tial reduction algorithm for linear programming.

Mathematic al Pr o gr amming, 50:239–258, 1991.

[960] Y. Y e. T o w ard probabilistic analysis of in terior–p oin t algorithms for

linear programming. W orking P ap er Series 91–13, Dept. of Managemen t

Science, Univ ersit y of Io w a, Io w a Cit y , IA 52242, USA, 1991.

[961] Y. Y e. The p oten tial algorithm for linear complemen tarit y problems.

T ec hnical Rep ort, Dept. of Managemen t Science, Univ ersit y of Io w a,

Io w a Cit y , IA 52242, USA, 1998.

[962] Y. Y e and S. S. Chiu. Reco v ering the shado w price in pro jection metho ds

for linear programming. T ec hnical Rep ort, Dept. of Managemen t Science,

Univ ersit y of Io w a, Io w a Cit y , IA 52242, USA, 1985.

[963] Y. Y e, O. G ¨ uler, R. A. T apia, and Y. Zhang. A quadratically con v ergen t

O (

√

nL)–iteration algorithm for linear programming. T ec hnical Rep ort

TR–91–26, Dept. of Mathematical Sciences, Rice Univ ersit y , Houston,

TX 77251, USA, August 1991.

[964] Y. Y e and J. A. Kaliski. F urther results on build–up approac hes for linear

programming. T alk held at the ORSA/TIMS Join t National Meeting in,

Anaheim, CA, USA, Dept. of Managemen t Science, Univ ersit y of Io w a,

Io w a Cit y , IA 52242, USA, No v em b er 1991.

[965] Y. Y e and M. Ko jima. Reco v ering optimal dual solutions in Karmark ar’s

p olynomial algorithm for linear programming. Mathematic al Pr o gr am-

ming, 39:305–317, 1987.

[966] Y. Y e, K. O. Kortanek, J. A. Kaliski, and S. Huang. Near–b oundary

b eha vior of primal–dual p oten tial reduction algorithms for linear pro-

gramming. W orking P ap er, Dept. of Managemen t Science, Univ ersit y of

Io w a, Io w a Cit y , IA 52242, USA, 1990.

[967] Y. Y e and P

. M. P ardalos. A class of linear complemen tarit y problems

solv able in p olynomial time. Line ar A lgebr a and Its Applic ations, 152:3–

17, 1991.

[968] Y. Y e and F. A. P otra. An in terior–p oin t algorithm for solving en trop y

optimization problems with globally linear and lo cally quadratic con v er-

gence rate. W orking P ap er Series 90–22, Dept. of Managemen t Science,

Univ ersit y of Io w a, Io w a Cit y , IA 52242, USA, 1990.

[969] Y. Y e, R. A. T apia, and Y. Zhang. A sup erlinearly con v ergen t O (

√

nL)–

iteration algorithm for linear programming. T ec hnical Rep ort TR–91–22,

Dept. of Mathematical Sciences, Rice Univ ersit y , Houston, TX 77251,

USA, 1991.

[970] Y. Y e and M. J. T o dd. Con taining and shrinking ellipsoids in the path–

follo wing algorithm. Mathematic al Pr o gr amming, 47:1–10, 1990.

[971] Y. Y e and E. Tse. A p olynomial–time algorithm for con v ex quadratic

programming. W orking P ap er, Dept. of Engineering Economic Systems,

Stanford Univ ersit y , Stanford, CA 94305, USA, 1986.

[972] Y. Y e and E. Tse. An extension of Karmark ar’s pro jectiv e algorithm for

con v ex quadratic programming. Mathematic al Pr o gr amming, 44:157–

179, 1989.

[973] Q. J. Y eh. A r e duc e d dual affine sc aling algorithm for solving assignment

and tr ansp ortation pr oblems. PhD thesis, Dept. of Industrial Engineering

and Op erations Researc h, Colum bia Univ ersit y , New Y ork, NY 10027,

USA, 1989.

[974] D. Zaijan. A mo dified Karmark ar’s algorithm. Applie d Mathematics—A

Journal of Chinese Universities, 3:41–56, 1988.

[975] J. Z. Zhang. The affine transformation metho d and the path follo wing

metho d for solving linear programming problems. Chinese Journal of

Op er ations R ese ar ch, 8(2):25–34, 1989. (In Chinese).

[976] S. Zhang. On the con v ergence prop ert y of Iri–Imai’s metho d for linear

programming. T ec hnical Rep ort 8917/A, Economic Institute, Erasm us

Univ ersit y , Rotterdam, The Netherlands, 1989.

[977] Y. Zhang. Sup er–linear con v ergence of in terior p oin t algorithms for

a class of mathematical programming problems. T alk held at the

ORSA/TIMS Join t National Meeting in Nash ville, T ennessee, USA,

Dept. of Mathematics & Statistics, Univ ersit y of Maryland Baltimore

Coun t y , Baltimore, MD 21228, USA, Ma y 1991.

[978] Y. Zhang and R. A. T apia. A quadratically con v ergen t p olynomial

primal–dual in terior–p oin t algorithm for linear programming. T ec hni-

cal Rep ort TR 90–40, Dept. of Mathematical Sciences, Rice Univ ersit y ,

Houston, TX 77251, USA, 1990.

[979] Y. Zhang and R. A. T apia. A p olynomial–time and sup erlinearly con v er-

gen t in terior p oin t algorithm for linear programming. T ec hnical Rep ort,

Dept. of Mathematical Sciences, Rice Univ ersit y , Houston, TX 77251,

USA, Marc h 1991.

[980] Y. Zhang, R. A. T apia, and J. E. Dennis. On the sup erlinear and

quadratic con v ergence of primal–dual in terior p oin t linear programming

algorithms. T ec hnical Rep ort TR 90–6, Dept. of Mathematical Sciences,

Rice Univ ersit y , Houston, TX 77251, USA, Jan uary 1990.

[981] Y. Zhang, R. A. T apia, and F. P otra. On the sup erlinear con v ergence of

in terior p oin t algorithms for a general class of problems. T ec hnical Re-

p ort TR 90–9, Dept. of Mathematical Sciences, Rice Univ ersit y , Houston,

TX 77251, USA, Marc h 1990.

[982] G. Zhao and J. Sto er. Estimating the complexit y of path follo wing

metho ds for solving linear programs b y curv ature in tegrals. T ec hnical

Rep ort 225, Institut f ¨ ur Angew andte Mathematik und Statistik, Univ er-

sit¨ at W ¨ urzburg, Am Hubland, D-8700 W ¨ urzburg, German y , 1990.

[983] Q. Zheng. On the complexit y of linear programming problems. Chinese

Journal of Op er ations R ese ar ch, 7(2):1–10, 1988. (In Chinese).

[984] J. Zhou, N. Xu, and W. Chen. Discussion on Karmark ar’s metho d for

solving unstandard mo del. Journal of Southe astern University (Nanjing,

PR China), English Edition, 5(1):38–45, 1989.

[985] J. Zh u. A path follo wing algorithm for a class of con v ex programming

problems. W orking P ap er Series 90–14, College of Business Administra-

tion, Univ ersit y of Io w a, Io w a Cit y , IA 52240, USA, 1990.

[986] J. Zh u and K. O. Kortanek. A p olynomial path–follo wing algorithm for

linearly constrained con v ex programming. T alk held at the ORSA/TIMS

Join t National Meeting in Philadelphia, P

A, USA, College of Business

Administration, Univ ersit y of Io w a, Io w a Cit y , IA 52240, USA, Octob er

1990.

[987] K. Zik an and R. W. Cottle. The b o x metho d for linear programming,

part I : Basic theory . T ec hnical Rep ort, Systems Optimization Lab-

oratory

, Dept. of Op erations Researc h, Stanford Univ ersit y , Stanford,

CA 94305-4022, USA, 1987.

[988] K. Zik an and R. W. Cottle. The b o x metho d for linear programming,

part I I : Treatmen t of problems in standard form with explicitly b ounded

v ariables. T ec hnical Rep ort, Systems Optimization Lab oratory

, Dept.

of Op erations Researc h, Stanford Univ ersit y , Stanford, CA 94305-4022,

USA, 1987.

[989] K. Zik an and R. W. Cottle. Solving linear programs with the b o x metho d.

T alk held at the ORSA/TIMS Join t National Meeting in W ashington,

DC, USA, Systems Optimization Lab oratory

, Dept. of Op erations Re-

searc h, Stanford Univ ersit y , Stanford, CA 94305-4022, USA, April 1988.

[990] U. Zimmermann. On recen t dev elopmen ts in linear programming. In

K. H. Hoffmann, J. B. Hiriat-Urrut y , C. Lemarec hal, and J. Zo w e, ed-

itors, T r ends in Mathematic al Optimization : Pr o c e e dings of the 4th

F r ench–German Confer enc e on Optimization in Irse e, Germany, April

1986, v olume 84 of International Series of Numeric al Mathematics, pages

353–390. Birkh¨ auser V erlag, Basel, Switzerland, 1988.

[991] U. Zimmermann. Searc h directions for pro jectiv e metho ds. T ec hnical

Rep ort, T ec hnisc he Univ ersit¨ at Braunsc h w eig, Institut f ¨ ur Angew andte

Mathematik, Abt. f ¨ ur Math. Optimierung, P o c k elstr. 14, D-3300 Braun-

sc h w eig, German y , F ebruary 1989.

[992] U. Zimmermann. Searc h directions for a class of pro jectiv e metho ds.

Zeitschrift f ¨ ur Op er ations R ese ar ch—Metho ds and Mo dels of Op er ations

R ese ar ch, 34:353–379, 1990.

[993] U. Zimmermann and C. W allac her. An in terior p oin t metho d for flo w

problems. T alk held at the DGOR–Jahrestagung in Vienna, Austria,

T ec hnisc he Univ ersit¨ at Braunsc h w eig, Institut f ¨ ur Angew andte Mathe-

matik, Abt. f ¨ ur Math. Optimierung, P o c k elstr. 14, D-3300 Braunsc h w eig,

German y , August 1990.