University of Tennessee at Chattanooga

UTC Scholar

ReSEARCH Dialogues Conference Proceedings

ReSEARCH Dialogues Conference Proceedings 2050

Apr 14th, 1:00 PM - 3:00 PM

Block Principal Pivoting Algorithm for VGLCP: A Block Principal
Pivoting Algorithm for the Vertical Generalized Linear
Complementarity Problem (VGLCP) with a Vertical Block P-matrix

Aniekan Ebiefug
University of Tennessee at Chattanooga

Follow this and additional works at: https://scholar.utc.edu/research-dialogues

Recommended Citation

Ebiefug, Aniekan, "Block Principal Pivoting Algorithm for VGLCP: A Block Principal Pivoting Algorithm for
the Vertical Generalized Linear Complementarity Problem (VGLCP) with a Vertical Block P-matrix".
ReSEARCH Dialogues Conference proceedings. https://scholar.utc.edu/research-dialogues/2020/
day1_presentations/52.

This presentations is brought to you for free and open access by the Conferences and Events at UTC Scholar. It has
been accepted for inclusion in ReSEARCH Dialogues Conference Proceedings by an authorized administrator of
UTC Scholar. For more information, please contact scholar@utc.edu.


https://scholar.utc.edu/
https://scholar.utc.edu/research-dialogues
https://scholar.utc.edu/research-dialogues/2020
https://scholar.utc.edu/research-dialogues/2020
https://scholar.utc.edu/research-dialogues?utm_source=scholar.utc.edu%2Fresearch-dialogues%2F2020%2Fday1_presentations%2F52&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholar@utc.edu

A Block Principal Pivoting Algorithm for the Vertical

Generalized Linear Complementarity Problem (VGLCP)
with a Vertical Block P-matrix

Aniekan Ebiefung

Department of Mathematics
University of Tennessee at Chattanooga
Chattanooga, TN 37403

aniekan-ebiefung@utc.edu

March 13, 2020

Aniekan Ebiefung (UTC) BP Algorithm for VGLCP March 13, 2020 1/18



Outline

¢ Definitions and Background

Aniekan Ebiefung (UTC) BP Algorithm for VGLCP March 13, 2020 2/18



Outline

¢ Definitions and Background

¢ The Algorithm

Aniekan Ebiefung (UTC) BP Algorithm for VGLCP March 13, 2020 2/18



Outline

¢ Definitions and Background
¢ The Algorithm

o An Example

Aniekan Ebiefung (UTC) BP Algorithm for VGLCP March 13, 2020 2/18



Outline

¢ Definitions and Background
¢ The Algorithm
o An Example

< Conclusion

Aniekan Ebiefung (UTC) BP Algorithm for VGLCP March 13, 2020 2/18



utline

¢ Definitions and Background
¢ The Algorithm
o An Example

< Conclusion

o Credits

Aniekan Ebiefung (UTC) BP Algorithm for VGLCP March 13, 2020 2/18



utline

¢ Definitions and Background
¢ The Algorithm
o An Example

< Conclusion

o Credits

Aniekan Ebiefung (UTC) BP Algorithm for VGLCP March 13, 2020 2/18



Definitions and Background

An m x n matrix N, with m > n, is said to be of type (mj,

. . . n . 8o
dimension m; x nand m= 37 ; m; . That is:

Nl
N=|
NP

.., mp) if it is
partitioned row-wise into n blocks such that the j — th block, NV , is of
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Definitions and Background

An m x n matrix N, with m > n, is said to be of type (my,..., my) if it is
partitioned row-wise into n blocks such that the j — th block, N/ , is of

. . . n . 8 o
dimension m; x nand m= 37 ; m; . That is:

Nl
N=| :
NP

The vectors w € R™ and g € R™ are also partitioned to conform to the
entries in the block, AW/ of N:

where w/, ¢/ are m; x 1 vectors.

y
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Definitions and Background

The vertical generalized linear complementarity problem: Given a vertical

block matrix N of type (my, ma,...,m,) and a vector g € R™, find vectors
w € R™ z € R" such that

w=Nz+gq (1)

w>0,z>0 (2)

ZJHW}’.:O (=1,....n (3)
i=1

We will denote this problem by VGLCP(q, N).
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Definitions and Background

Consider the following sets:

i—1 i
Ky={1,...,m}, K,-:{1+th,...,2mt}, i=2,...
t=1 t=1

The complementarity conditions can be reformulated as follows: Find
vectors z € R” and w € R such that

Z,'HWJ':O, i=1,...,n.
JEK;
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The Algorithm

Complementary Basic Solutions (CBS) for the VGLCP(q, N)
A CBS associated the VGLCP (g, N) consists of basic variables and
nonbasic variables.

The nonbasic variables have zero values and the basic variables are
obtained by solving the linear system (1) above and fixing the values of

the nonbasic variables at zero.

Furthermore, the basic and nonbasic variables are chosen in such a way
that the complementarity condition (3) or (4) holds.
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The Algorithm

Let x = [z w]T be a CBS.
Denote the basic variables by zg and wr; and the nonbasic variables by zg
and wg where the sets F, G, T, and R are defined as follows:

FCA{1,...,n}
G={1,...,n} — F
FNG=10
TCA{1,....,m}
R={1,....m}—T
TANR=10
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The Algorithm

The basic variables, zg and wr, are obtained by solving:

T mlle]-le] ®

and the nonbasic variables are obtained by setting

The matrix in (5) is called a basis matrix.
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The Algorithm

If N is an m x n vertical block P-matrix of type (my, ..., my,), then the
basis matrix in (5) is nonsingular.
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The Algorithm

Principal Pivoting Algorithms

Let x = [z w]” bea CBS and F, G, T and R the associated sets.
Allowed principal pivot operations:

(i) A basic variable z;,i € F, is exchanged with a nonbasic variable w;,
with j € K;, and the sets are updated as follows:

F=F\{i}, G=GU{i},
T=Tu{}, R=R\{j}
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The Algorithm

Principal Pivoting Algorithms

Let x = [z w]” bea CBS and F, G, T and R the associated sets.
Allowed principal pivot operations:

(i) A basic variable z;,i € F, is exchanged with a nonbasic variable w;,
with j € K;, and the sets are updated as follows:

F=F\{i}, G=GU{i},
T=Tu{}, R=R\{j}

(ii) A basic variable w;,j € K;, is exchanged with a nonbasic variable
zi,I € G, and the sets are updated as below:

F=FuU{i}, G=G\{i},
r=T\{}, R=RU{}
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The Algorithm

Principal Pivoting Algorithms

(iii) A basic variable wj, j € Kj, is exchanged with a nonbasic variable
ws, S € Kj, and the sets T and R are updated by:

T=T\{}u{s}, R=R\{stu{j}

and the sets F and G are not updated.
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The Block Principal Pivoting Algorithm

Step 0: (Initialization)

Start with the associated sets:

F =10, G={1,...,n}, T={1,....m}, R=0.
The corresponding CBS is x = [z w]T = [0 q] .
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The Block Principal Pivoting Algorithm

Step 0: (Initialization)

Start with the associated sets:

F =10, G={1,...,n}, T={1,....m}, R=0.
The corresponding CBS is x = [z w]T = [0 q] .

Step 1: If x > 0, terminate with x as the solution of VGLCP. Otherwise,
go to Step 2.
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The Algorithm

Step 2: Update the sets F, G, T, R by (i) and (ii) as given below:

(i) Define the following sets:
F={ieF:z<0} (7)
Ti={min{j € Ki: wj <0}: i€ G} (8)
To={min{j € Ki: w; <0}:i€F\F} (9)
F={ieG:je T} (10)
Ri={jeRNK;:icF} (11)
Ro={scRNK;:icF\Fandjc Ty} (12)
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The Algorithm

(ii) Update the sets F, G, T and R by:

F=F\FUF (13)
G={l,...,n}\F (14)
T=T\(T1U L) U (R UR) (15)
R={1,....m}\T (16)
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The Algorithm

(ii) Update the sets F, G, T and R by:

F=F\FUF (13)
G={l,...,n}\F (14)
T=T\(T1U L) U (R UR) (15)
R={1,....m}\T (16)

Step 3: Use the updated sets to solve equations (5) and (6) and obtain a
new CBS x = [z w]”. Return to Step 1.
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Let NV be a veertical block P-matrix of type (2, 2, 2):

(4 1 37 [ —2
52 3 -3
3 4 1 -1
13 4 -9

16 7] | -3 |

Thenn=3, m=6, m=m=m3=2, K ={1,2}
K, ={3,4}, K;={5,6}
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Solution in two iterations given by:

wp = 316, Wo = 3.43, w3 = 5.39, Wy = 0, Wy = 0, We = 13.70, zZ] = 0,
Zy = 1.27, Z3 = 1.30.
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Solution in two iterations given by:

wp = 316, Wo = 3.43, w3 = 5.39, Wy = 0, Wy = 0, We = 13.70, zZ] = 0,
Zy = 1.27, Z3 = 1.30.

Remark: A single principal pivoting algorithm developed by Ebiefung et al
[2] gets the same solution in 6 iterations.
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Solution in two iterations given by:

wp = 3.16, Wo = 3.43, w3 = 5.39, Wy = 0, Wpy = 0, We = 13.70, zZ1 = 0,
Zy = 1.27, Z3 = 1.30.

Remark: A single principal pivoting algorithm developed by Ebiefung et al
[2] gets the same solution in 6 iterations.

Problem: Cycling/finite convergence

Aniekan Ebiefung (UTC) BP Algorithm for VGLCP March 13, 2020 16 /18



Collaborators:
Michael Kostreva, Clemson University, USA

Joaquim Judice, Institute of Telecommunication, Portugal

Luis Fernandes, Institute of Telecommunication, Portugal

Aniekan Ebiefung (UTC) BP Algorithm for VGLCP March 13, 2020 17 /18



References

ﬁ COTTLE, R. W., DANTZIG, G. B.: A Generalization of the Linear
Complementarity Problem, Journal of Combinatorial Theory, Vol. 8,
79-90 (1970)

[] EBIEFUNG, A. A., HABETLER, G., KOSTREVA, M. M. , SZANC, B.
Direct algorithm for the vertical generalized complementarity problem
associated with P-matrices, Open Journal of Optimization, 6, 101-114
(2017).

ﬁ KOSTREVA, M. M. Block pivot methods for solving the
complementarity problem, Linear Algebrar and its Applications, 21,
207-215 (1978).

Aniekan Ebiefung (UTC) BP Algorithm for VGLCP March 13, 2020 18 /18



	Block Principal Pivoting Algorithm for VGLCP: A Block Principal Pivoting Algorithm for the Vertical Generalized Linear Complementarity Problem (VGLCP) with a Vertical Block P-matrix
	Recommended Citation

	tmp.1588092534.pdf.Jeckh

