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A new non-interior point algorithm for circular cone programming

CHENG Huan , MU Xue-Wen, SONG Qi-Yue
(College of Mathematics and Statistics, Xidian University, Xi'an 710126, China )

Abstract; A new non-interior point algorithm is proposed for solving the circular cone programming
(CCP). Based on the relationship between the circular cone and the second-order cone, a projection e-
quation that is equivalent to the complementary condition of the CCP is introduced. Then the problem is
transformed into a linear system. The method only needs to solve the linear equations with same coeffi-
cient matrix and compute two projections at each iteration. Moreover, the algorithm can start from arbi-
trary point and does not require the row vectors of the affine constraint coefficient matrix to be linearly
independent. Under weaker assumptions, the global convergence of the algorithm is proved. Numerical
results show that the algorithm is fast and effective.
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Tab.1 Numerical results of the small-scale problem
) == =% == == 0—2%
iter CPU iter CPU iter CPU iter CPU iter CPU
10 18 0. 0100 19 0. 0093 19 0. 0089 19 0. 0095 18 0. 0079
30 21 0. 0227 18 0.0128 17 0. 0136 19 0. 0141 20 0. 0275
50 21 0. 0507 18 0.0361 19 0. 0443 18 0. 0330 21 0. 0270
70 21 0. 0446 18 0. 0400 19 0. 0579 19 0. 0527 22 0. 0452
90 20 0. 0755 19 0. 0704 18 0. 0745 20 0. 0786 21 0. 0851
x2 PEMFEABHBELER
Tab. 2 Numerical results of the medium-scale problem
) -2 o—= =T == =%
iter CPU iter CPU iter CPU iter CPU iter CPU
100 22 0. 0873 19 0. 0704 19 0. 0679 19 0. 0580 22 0. 0584
300 23 0. 7248 21 0. 7017 19 0. 6122 22 0. 4997 21 0.4782
500 26 3. 0691 21 2.4108 22 2.4700 21 1. 7333 26 2.1328
700 24 6. 3392 21 3. 9402 20 5. 2461 26 4, 8898 22 4, 1688
900 27 13. 4527 21 7. 7181 21 10. 4264 25 9. 0667 26 9. 6565
F3 RHERBHHBELER
Tab. 3 Numerical results of the large-scale problem
) 0=75 0= 0= 0= 0:§
iter CPU iter CPU iter CPU iter CPU iter CPU
1000 28 15. 3356 24 11. 4336 20 14. 7869 28 13. 2885 29 13. 5715
1500 29 18. 6939 25 12. 4674 26 13. 2603 21 10. 3206 26 20. 0792
2000 33 39. 0869 33 37.9438 31 34. 3291 33 38. 7357 28 30. 8473
2500 33 62. 3272 27 53. 8612 32 45, 4482 33 63. 8192 29 72. 3346
3000 29 90. 6724 29 87. 0463 32 102. 7323 27 82. 4323 33 98. 5321
3500 29 146. 4293 27 139. 2924 36 192. 4474 34 125. 7607 36 156. 4900
4000 30 205. 4816 36 189. 2279 36 257. 7407 36 201. 2377 36 213. 4650
4500 33 403. 5372 43 431. 9849 34 344. 5215 39 411. 3329 30 433. 2072
5000 40 525. 8962 39 519. 1986 38 506. 1335 38 509. 3221 39 535. 8554
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