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FEASIBILITY OF CONSTRAINT PROBLEM AND
ITS FAST ALGORITHM

ABSTRACT

The problem of linear constraints and the identification of its feasibility as well as its
redundancy is a classical problem. It is always possible to come up with a great deal of linear
inequality constraints in the fields of controlling (such as chemical process control, traffic control
and the scheduling of electrical transmission in power systems). As the number of inequalities
could be very large, the process of solving these inequalities could take a very long time. There
are mainly 2 problems concerning linear inequality constraints: The first is to identify a series of
constraints as either feasible or unfeasible. If we can find out that the constraints have no solution,
then we can avoid the following useless calculations. The second problem is the identification of
redundancy, if a series of constraints have a solution, besides finding out a feasible solution, we
also expect to remove all the redundant constraints and only keep the necessary ones, because in
most cases, a large number of constraints always have many constraints that are redundant. in this
paper, based on the current studies of redundant constraint problems, we made a dual expansion of
the conclusions on constraint redundancy, and give some similar conclusions on
constraint-feasibility. Apart from this, we think about the problem in a geometry point of view,
and come up with a new algorithm called “cutting algorithm”, this algorithm can also identify the
feasibility and redundancy of constraints, and can give the complete information of the feasible
region, which can be useful in later calculation.

Key words: linear inequality constraints, constraint feasibility , redundant inequality

judgment , fast algorithm
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(2) ST RITLEHRIERMR
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fie ] DNELESE R, BT AR i B R IR AR R SR 2SS B4
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7 vi(p1)=v2(p2), M pl. p2 [FIESIN 1, [EEHR B SR EE intv{30A vi(pl):

A v1(pl)>v2(p2), Ml p2 hn 1, pl fRFFAAE;

47 v1(p1)<v2(p2), W plhn 1, p2 LREFAAR,

c) Lb# pl Al p2:

Filpl-p2l<2, W4k E (b) fEH;

Filpl-p2| =2, MBI v Flv2 UE & A N-1 AN JTRME, B R
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SHANGHAI JIAD TONG UNIVERSI Y

LRAI TR A F B S A

T S s e Y Y ST e [N N T P eV wem e

ETIIRERACERIZ T o AR RANGS BB T (0 4 &0 Ja 1 il (B T i 4T 5 B 4

AR, W N2 5, W Ree 38U 15 2] AT 38 TR 45 i L
SRR SE RABRY], AT 55 B FA RN I ENER TR, A e

R AR 2

4.2 YIEEBITESFIEEEMN

4.2.1 — U1 E 4 E A

X LA H A 10 4E. 80 ANZIIR S o+ 4EAS B AR 205 EUA Y L5 2 [0,8] (3
Bt 10 MEE. 20 MR, g5t 1~20). 80 NAW (4R5 R 21~100) S A
EREUETER (20 MAIHD, XKLL ] LUS iR R R

Ax<b

Horp A 80%10 MHEFE, b A 80 4TI, AL b IIEHE S HA:

A=[

5.04,4.28,2.17,2.97,5.89,9.34,3.47,4.88,9.22,2.91,1.09;
4.92,9.54,7.18,4.61,4.88,5.38,9.76,5.15,6.86,7.00,2.75;
8.29,5.14,6.64,1.21,7.56,0.97,9.29,5.82,6.71,7.83,2.51,
3.97,7.51,0.47,2.42,0.73,6.71,5.32,7.37,2.93,9.92,4.11,;
3.12,6.81,2.07,2.60,0.94,5.74,6.12,7.34,3.39,4.45,9.68;
4.91,2.41,5.42,7.79,0.95,1.09,1.68,2.58,5.79,6.13,7.00;
8.34,1.00,1.94,5.73,1.55,4.65,9.10,8.24,0.16,7.12,4.78;
8.66,6.43,9.26,9.51,0.69,7.99,0.62,5.93,7.69,3.88,1.34;
4.70,0.39,2.74,2.99,7.03,3.86,5.71,2.36,1.66,7.09,4.36;
2.17,1.01,4.61,1.35,6.68,4.02,5.65,5.21,1.01,6.57,4.46;
7.96,6.94,8.25,0.77,4.76,1.66,0.19,7.93,3.61,0.07,3.58;
8.26,9.76,0.69,6.79,6.64,7.87,9.74,2.07,4.17,9.11,5.38;
6.42,2.11,4.24,3.84,4.94,5.01,6.30,7.63,8.12,8.89,9.37,
9.06,8.51,8.92,1.14,6.78,4.42,7.77,0.28,3.45,0.35,8.55;
8.32,9.78,9.42,0.90,3.41,0.67,7.84,2.53,4.56,4.52,3.13;
4.57,1.85,9.50,4.00,7.80,3.39,9.55,2.62,9.37,9.51,8.25;
5.34,1.98,1.52,3.51,7.26,5.57,5.10,6.70,2.32,6.43,1.04;
4.61,9.28,7.13,7.22,4.64,9.83,1.54,6.21,0.23,2.90,4.09;
4.96,9.81,4.66,6.73,8.75,8.49,8.44,3.41,7.05,6.44,3.35;
5.71,2.02,1.49,0.83,9.30,4.33,7.16,8.57,5.07,4.42,2.46;
5.48,2.85,2.65,7.95,3.86,9.60,7.38,3.41,7.70,4.30,2.73;
0.57,0.97,8.60,1.69,5.90,5.05,5.57,9.16,6.73,1.74,9.32;
8.69,2.24,3.89,9.76,9.82,2.03,4.27,3.68,4.73,6.25,3.88;
1.28,6.59,3.33,4.70,0.48,3.94,8.84,0.32,6.58,2.95,0.36;
3.56,0.20,1.93,3.76,2.81,7.32,8.83,2.43,5.39,7.88,5.34;
6.82,3.91,1.73,8.58,8.02,7.22,5.78,5.12,7.88,1.95,3.82;
0.13,5.91,9.75,3.40,0.13,8.80,5.83,1.29,1.02,1.52,1.11;

2.82,0.65,0.17,2.01,4.26,6.62,8.47,6.18,7.73,6.60,4.92;
9.82,7.66,3.80,2.91,7.64,3.30,3.86,0.71,2.96,6.19,2.93;
8.28,9.11,9.81,7.38,6.21,7.88,8.86,7.30,9.15,5.22,2.91;
2.08,7.97,2.30,3.62,0.92,8.11,2.90,2.91,6.65,1.41,3.14;
9.92,0.88,9.02,4.27,5.07,1.03,1.33,0.81,4.53,8.53,7.60;
6.77,7.29,7.98,6.67,5.31,1.53,3.47,1.66,6.77,4.21,8.32;
2.70,7.10,7.22,6.34,2.59,0.66,7.01,6.35,3.65,5.18,0.11;
4.81,5.30,8.39,0.56,2.84,3.16,3.92,9.49,0.71,3.99,6.94;
4.63,5.73,4.28,8.16,7.60,0.28,9.75,5.48,2.89,1.40,0.99;
8.69,2.11,8.89,4.45,5.29,0.73,9.63,2.20,6.68,9.80,2.24;
3.11,4.44,7.12,1.28,2.73,4.87,6.81,5.89,7.68,0.77,1.60;
9.12,3.53,6.32,1.55,3.75,3.19,1.16,0.07,6.45,2.05,4.59;
5.23,3.21,5.64,8.68,9.79,2.13,4.28,0.12,2.66,6.00,9.59;
0.25,4.00,8.93,0.97,2.08,2.53,6.59,5.77,9.19,4.70,0.84;
9.28,7.75,2.46,1.15,6.38,9.02,1.56,6.69,4.15,7.88,8.91;
0.73,7.16,0.62,0.98,5.83,5.26,6.53,7.32,5.03,4.08,4.48;
8.19,5.68,7.03,1.46,7.64,7.70,6.18,6.75,0.56,5.88,2.19;
8.83,9.25,6.70,4.54,4.21,1.90,0.41,7.13,7.71,7.89,9.80;
3.09,0.93,7.40,3.79,1.03,5.02,0.63,8.13,8.07,0.09,8.76;
1.79,8.09,2.73,6.81,2.46,4.28,4.96,1.54,9.70,3.58,7.53;
9.53,9.96,6.16,1.98,0.82,0.54,7.88,2.40,5.29,5.32,9.51;
0.65,3.02,6.09,4.25,3.46,9.22,4.30,1.01,6.81,6.87,2.38;
5.14,2.15,1.48,7.38,1.65,2.51,5.74,4.33,2.93,6.29,3.51;
9.00,8.04,7.23,1.87,8.49,6.72,2.66,6.07,5.57,4.63,4.93;
5.02,8.24,2.24,0.68,2.68,2.08,8.28,1.67,4.06,1.54,7.91;
8.63,0.80,7.84,9.99,5.45,1.12,5.60,6.50,7.02,8.56,2.93;
9.09,3.74,2.39,4.58,2.92,7.36,5.53,2.27,5.41,8.87,2.41,
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7.84,8.99,7.75,7.04,1.62,7.11,4.38,0.28,6.91,6.82,0.88;
2.60,3.58,1.19,9.83,3.95,4.04,0.46,7.17,6.12,3.93,8.01;
0.33,9.56,3.10,4.52,8.35,4.51,6.89,1.36,1.87,9.97,1.91;
0.38,1.33,8.98,7.92,9.03,1.37,6.60,4.57,6.21,0.03,6.38;
2.47,0.81,6.22,2.72,1.21,3.92,7.93,6.88,5.79,2.47,2.16;
6.82,1.51,3.78,8.31,0.06,0.75,9.68,3.97,6.18,2.35,9.13;
2.53,4.05,2.09,5.07,7.51,1.76,2.78,6.40,9.12,2.57,0.15;
4.17,5.47,1.09,7.34,5.34,2.96,6.70,3.97,6.54,5.14,9.78;
5.00,9.92,4.98,0.36,3.05,5.71,6.13,3.63,9.11,5.61,6.75;
0.71,6.78,0.52,4.70,1.13,7.04,2.09,4.45,2.77,5.54,5.23;
3.10,2.66,9.13,8.23,8.38,1.68,2.65,6.79,2.47,9.47,4.89;
7.61,6.38,3.10,3.07,8.16,2.47,1.50,9.22,4.40,9.21,4.12;
3.27,3.10,3.92,4.11,1.86,8.09,3.47,8.02,7.40,2.67,6.62,

]

b=

4.09,3.26,7.54,9.93,4.94,8.40,8.51,9.89,7.21,7.70,0.27;
3.19,6.18,1.54,6.01,4.97,6.28,5.96,9.45,3.47,2.16,2.05;
1.02,4.14,0.44,8.60,9.87,4.92,8.56,9.13,3.70,0.39,8.75;
5.02,8.28,9.19,3.42,7.73,7.16,0.27,7.91,9.87,5.20,7.34;
1.88,6.69,9.60,3.34,0.97,5.76,6.33,6.26,8.20,1.06,0.28;
8.03,1.17,3.33,1.66,8.18,4.58,7.52,1.03,0.76,4.24,3.26;
2.49,0.90,2.27,0.10,1.20,5.97,0.91,9.99,3.08,3.97,1.90;
3.58,9.10,0.63,9.50,1.25,7.00,1.00,9.22,2.73,2.79,6.30;
4.24,2.96,4.68,4.56,3.05,7.05,5.29,2.73,9.82,9.00,1.78;
1.63,4.02,5.66,9.91,1.20,1.04,6.76,0.93,5.15,1.49,0.33;
7.78,2.51,5.52,0.47,0.70,3.84,9.71,4.28,2.53,6.94,3.69;
7.71,1.11,3.54,1.52,9.38,9.55,2.45,0.06,8.33,2.05,4.89;
3.14,9.79,0.47,8.67,8.48,8.24,3.52,8.55,5.06,7.01,3.37,

[1.09,2.75,2.51,4.11,9.68,7,4.78,1.34,4.36,4.46,3.58,5.38,9.37,8.55,3.13,8.25,1.04,4.09,3.35,2.46,2.73,9.32,3.88,0.
36,5.34,3.82,1.11,4.92,2.93,2.91,3.14,7.6,8.32,0.11,6.94,0.99,2.24,1.6,4.59,9.59,0.84,8.91,4.48,2.19,9.8,8.76,7.53,
9.51,2.38,3.51,4.93,7.91,2.93,2.41,0.88,8.01,1.91,6.38,2.16,9.13,0.15,9.78,6.75,5.23,4.89,4.12,6.62,0.27,2.05,8.75,
7.34,0.28,3.26,1.9,6.3,1.78,0.33,3.69,4.89,3.37 ]T

SIS, 29 (75 21~100) AU FINGT g LI r & e &A1 50 D b BL 20 30D :
[50,22,39,88,71,33,46,82,37,41,64,54,96,23,75,89,91,74,100,21,53,73,32,28,43,87,58,86,70,83,36,65,81,25,57,49,
62,56,92,40,69,85,38,29,30,79,63,67,26,35,45,60,48,24,61,77,76,98,51,55,44,84,27,42,68,93,34,90,59,72,97,78,95
,80,31,52,99,66,47,94]

A LA B AR MY SERT A BN, AT T 200K B AN TR, b T &
WRAZIR AR g SN, 2R 88 M REESETIN, Al aA KELHITHE.

S IENET R, S0 EL RN 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 83, 54, 81 L
134 HAPZHR 1~10 2 RIERRNEE KT 0 ML, Frbl 80 NMAKRE 3 ML ELR, B
A FI b IR sy, X — g5 RS HRMERIRI R R — 8 i BT LA A, AT
ITI R — AN 48 AT MR 10 ZE I, XSS T A AR PR (RRAT 2 — AN TS A AR ARAED -
dots=[

0000000000

7.3293e-18, 0, -7.9518e-18, 0, 0, 3.2143e-02,0,0,0, 0
4.0741e-02,0,0,0,0,0,0,0,0,0

4.5230e-18, 0, 1.5235e-02,0,0,0,0,0,0,0

4.5230e-18, 1.7205e-18, 0, 1.7350e-02, 0,0, 0,0, 0,0

0, -3.4398e-18, 0,0, 0,0, 0, 1.7323e-02, 0,0

0, 1.5493e-02,0,0,0,0,0,0,0,0

0, -3.4398e-18, 0, 0, 0, 0, 1.5692e-02, 0, 0, 0

0,0000,0,0,0,0, 2.1236e-02

3.7326e-02, -1.5315e-18, 0, 0, 0, 1.3969¢-02, 0, 0,0, 0

-3.0357e-18, 0, 1.3396e-02, 0, 0, 2.0118e-02, 0,0, 0,0

9.0087e-18, 5.7670e-18, 2.0210e-18, 1.5969¢e-02, 0, 1.3265e-02, 0,0, 0, 0
-1.6181e-18, 7.2098e-18, 3.4353e-18, 3.6578e-18, 0, 1.3385e-02, 0, 1.5932e-02, 0, 0
0, 1.2973e-02, 5.7693e-18, 3.4725e-18, 0, 2.7108e-02, 0,0, 0,0
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-5.8525e-19, 2.8886e-18, 4.5622e-18, 3.6441e-18, 0, 1.7958e-02, 1.4001e-02, 0, 0, 0

-1.5616e-18, 7.2098e-18, 1.5906e-18, 1.1869e-18, 0, 1.4353e-02, 0, 0, 0, 1.9407e-02

6.5825e-18, 0, 0, 0, 2.2181e-18, 0, 0, 0, 1.6447e-02, 0

0,0,0,0,1.9973e-02,0,0,0,0,0

-1.7682e-19, 2.3826e-18, 3.6541e-20, 0, 3.2041e-18, 2.1604e-02, 0, 0, 1.2278e-02, 0

-2.6475e-19, 2.4746e-18, 0, 0, 1.4429e-02, 2.3657e-02, 0,0, 0, 0

2.9611e-02, 0, -1.1141e-18, 0, 0, 0, 0, 0, 8.2329¢-03, 0

3.1885e-02, -2.0020e-18, 0, 0, 9.2318e-03, 0,0, 0,0, 0

-4.2637e-18, 0, 7.8275e-03, 0, 0, 0, 0, 0, 1.4654e-02, 0

-3.2352e-18, 6.5780e-18, 8.9655e-03, 4.0557e-18, 1.7478e-02, 0,0, 0, 0, 0

-3.9760e-18, -4.0365e-18, 0, 1.1591e-02, 1.2662e-18, 0, 0, 0, 1.0004e-02, 0

-2.7343e-18, 6.0785e-18, -3.7396e-18, 1.2691e-02, 1.1406e-02,0,0, 0,0, 0

-4.1449¢-18, -4.1410e-18, -7.0338e-19, 3.7513e-18, -3.1125¢-19, 0, 0, 1.3189e-02, 7.1921e-03, 0
-3.8479¢-18, 5.4696e-18, -3.0584e-18, 3.5736e-18, 7.9871e-03, 0, 0, 1.4065e-02, 0, 0

-1.8824e-18, 9.1196e-03, 0, 0, 1.6055e-18, 0, 0, 0, 1.2398e-02, 0

-2.5984e-18, 1.0217e-02, -4.7750e-18, 0, 1.4464e-02, 0,0, 0,0, 0

-1.2084e-17, -2.1485e-19, 2.6741e-18, -1.2985e-18, 3.5193e-18, 0, 8.4727e-03, 0, 1.3865e-02, 0
-1.1399e-17, 8.7473e-18, -3.0584e-18, 3.6892¢-18, 1.6409e-02, 0, 9.6292¢-03, 0, 0, 0

-1.2342e-17, 2.2477e-19, -1.3897e-18, -1.4718e-19, -6.3295e-20, 0, 0, 0, 1.3056e-02, 1.2036e-02
-1.0844e-17, 8.1043e-18, -4.0549e-18, 5.2198e-18, 1.5329¢-02, 0, 0, 0, 0, 1.3571e-02
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