Group
A B C D E
No. Origin Nodes 800 800 800 100 100
No. Dest. Nodes 700 700 400 1000 1000
No. Arcs Per Origin 15-20 15-20 15-20 2040 20-40
Cost Range 1-200 1-100 1-1000 1-100 1-100
Capacity Range 1-100 1-1000 1-1150 1-1000 1-1000
Multiplier Range 98-.70 | 90-98 | 90-98 | 1.5-3.0 | 90-.98
p 25 .65 | .65-.89 .25 25
Table 1
Problem Data
No. of Quasi-trees
at Optimality
| Group
q A B C
0.0 2 1 1
01 | 102|100 | 97
02 | 202 | 196 | 195
03] 2% | 291 | 211
04 | 382 | 382 | 353
0.5 | 437 | 451 | 427
06 | 517 | 517 | 502
0.7 | 571 | 566 | 570
08 | 633 | 640 | 634
09 | 715 | 724 | 716
Table 2
Test Results
[ ] Group D Group E
B No. Q-trees CPU | No. Q-trees CPU
q at Opt. lterations | Time at Opt. Iterations | Time
00 2 6920 820 1 8273 994
05 ] 6155 515 5 6641 510
10 13 4978 279 12 5119 273
30 32 3922 101 31 3964 100
.50 48 3403 62 48 3450 61
70 69 2995 44 69 3048 46
90 91 2811 36 91 2856 38 |
Table 3

Test Results

4. Conclusions

We have developed a problem generator which allows the user a great deal of control over the number of quasi-

trees in the optimal basis for a generalized transportation problem. The results presented indicate that the number of

quasi-trees at optimality has a marked effect on the time required for solution by a sequential algorithm. These results

may point the way to modification of real-world generalized network models so that decreased solution times result.

This generator has also provided a useful set of test problems for the evaluation of a parallel version of the GRNET

generalized network code.

1)

(2)

3)

(C)]

%)

(6)
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2. Problem Generator

GTGEN is a program that randomly generates generalized transportation problems with (approximately) a .

prespecified number of quasi-trees in an optimal basis. The program is written in FORTRAN and it allows the user to
specify the number of origins and destinations and ranges for the other problem parameters. GTGEN creates a feasible
flow as it generates a problem. As an arc is created, a flow on the arc is also created. This flow is set at p times the arc
capacity, where p is user-specified fractional value. The supply for an origin node is set to the value obtained by sum-
ming these generated flows over the arcs emanating from the node. Similarly, the generated flows, after being
transformed by the appropriate multiplier, are summed over the arcs entering a destination node to determine the

demand. The underlying network for a problem generated by GTGEN is guaranteed to be connected.

After the supply and emanating arcs for an origin node are initially created, this problem data is modified with
probability g, where g is another user-specified parameter. This modification includes 1) creation of a slack arc for the
node and 2) creation of a new supply which is 1/u times the previous supply. The number of origin nodes times g gives
the expected number of modified origin nodes. This expected value is used to predict the number of quasi-trees in the
optimal basis. It is plausible that the number of modified origin nodes can be used for such a prediction since, relative
to the original feasible flow generated, each modified origin node has increased supply which will likely force the asso-
ciated slack into the optimal basis. It is conceivable, however, that the excess supply could result in flows at capacity
on all arcs emanating from this origin node. The slack arc would then likely be nonbasic at zero flow in the optimal

solution,

The random number generator used in GTGEN is portable. A set of solved problems along with further details
concerning this code can be found in [2). Persons wishing to obtain a copy of GTGEN should contact the authors.
3. Computational Testing

In this section we present a series of problems that were generated by GTGEN with various values of the parame-
ters. Each of these problems was solved by the specialized primal simplex FORTRAN code GRNET [4), and the
number N of quasi-trees at optimality was recorded. The results verify that gm, where m is the number of origins,
yields a good prediction of N, although the predicted value is typically somewhat lower than the true value. However,

when ¢ =0 we expect a single quasi-tree at optimality.

Smmemes me meecccce PREUDD FORTRAN —-=-cemm s meccoce-

PSEUDO FORTRAN

c
c
[4 THIS ROUTINE PROVIDES AN UNBOUNDED DESCENDING CURVED VALLEY
M qeqnn«gg;_vﬁoqg:!!_z_:_y:ﬁ!-g-ﬁn.
ﬂd

HE BLOPE OF THE DESCENDING CHUTE I8 CHANGED VIA “SLOPE‘. THE SHAPE
C OF THE DELLY OF THE CHUTE 1§ CHANGED BY CHANGING ‘WX’ 3 IN PARTICULAR,
€ ‘PINCH’ AND “K‘. THE VALUE OF ‘OLDANG’ MUST BE SAVED BETHWEEN CALLS)
M THIS 18 DONE VIA THE “SAUE‘ STATEMENT IN FORTAAN??,

€ THE SEARCH TRAJECTORY IN THO-SPACE SHOULD ROUGHLY FOLLOW A CIRCLE

€ CENTERED AT THE ORIGIN WITH RADIUS ‘RADIUS’. TO MAKE THE TRAJECTORY
€ OML, CHANGE PF TO A VALUE OTHER THAN 1. THE ORIENTATION OF THE
OVAL I8 BET BY “ROTANG’,

= RUSSELL BARTON, RCA LABORATORIES

c
c
[4
c
Cs
c
" PUNCTION PSEUDO(X)

INTEGER K

REAL*® X(2) ,RADIUS,SLOPE ,PINCH,ROTANG ,PF ,A(2,2) ,AX(2) JATI0RM,
. UX, SLHANG  NEHANG , OLDAND , DTHETA , PI , PSEUDO

DATA OLDANG/0.00/

SAVE OLDANG

Ke2

P1=3.1415926533897900
RADIUS=10.0D0

BLOPE=10.00

PINCH=10.D0

ROTAH G20 .00

PF=1.00

A(1,1)=COS(ROTANG)
A(1,2)=-SIN(RDTANG)
A(2,1)°SIN(ROTANG )& SORT (PF)
A(2,2)=COS(ROTANG) *SQRT(PF)
AX(1)%A(1,1)*X(1)4A(1,2)8X(2)
AX(2)"A(2,1)%X(1)4A(2,2)8X(2)
AXNORM=SQRT (AX (1 ) hA 24AX (2) k42)

UX=PINCH*ABS (RAD | US—AXNORM) #%K + 1 .DO0/AXNORM

NEHNG=ATAN2(X(2) ,X(1))

DTHETA=NENANG -OLDANG

IF(DTHETA.LT . ~P1 )DTHETA=DTHETA+2.D0%P]
IF(OTHETA.BT.P1)DTHETA=DTHETA-2.D0%P]
SUMANG=SUMNGHDTHETA

OLDANG =NEHANG

(28 2]

PSEUDO = UX + SLOPE+*SUMANG
RETURN
(244
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Martin remained at the forefront of mathematical programming from
the mid 1950’s right up to his death. Since mathematics is supposed to be
a young person’s subject this perhaps gives us an insight into his character.
With his exuberance, his impishness, his gentle teasing and his profound
thirst for understanding, Martin was always a young person in spirit.

My most permanent memory of him will be of his attendance at con-
ferences. Always sitting at the very front, he never missed even the driest
and most theoretical paper. At the end of a hard day he would be alert,
encouraging the speaker and putting the paper into a more general setting.
But the greatest joy came at the after-hours social events. It really was
fun to be with Martin and his wife Betty, talking over dinner or dancing
enthusiastically in the evening.

Chairman of the Mathematical Programming Society, Silver Medallist
of the Operational Research Society, Vice President of the Royal Statis-
tical Society and the Institute of Mathematics and its Applications, Non-
Executive Chairman of Beale International Technology Limited, Martin was
an eminent public mathematician. However, he will be remembered best for
his commitment to the application of theory to solving important problems

and his dedication to improving the professionalism and enthusiasm of his
co-workers.

Professor R. C. Daniel
The University College of Buckingham

CALENDAR OF MEETINGS

September 16-19, 1986: EURO VIII, Lisbon, Portugal

October 27-29, 1986: TIMS/ORSA Joint National Meeting,
Miami, USA

May 4-6, 1987: TIMS/ORSA Joint National Meeting, New Orleans,
USA

May 17-20, 1987, 2nd SIAM Conference on Numerical Optimization,
Houston, USA

June 15-20, 1987: COAL ARW on Computational and Modelling As-

pects of Mathematical Programming, Bergen, Norway (tentative -
see page 14)

August 10-15, 1987: IFORS '87, Buenos Aires, Argentina (see page 15)
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NOTES FROM THE CHAIRMAN

Guidelines: Karla Hoffman submitted a motion to MPS council with the
following wording:

“Council appoints Richard H. F. Jackson, Susan Powell, Steve Nash
and Paul Boggs as an ad-hoc committee to revise the guidelines for report-
ing computational experiments in mathematical programming. They are
instructed to consult with Michael Todd, Richard Cottle and Jan Karel
Lenstra. The committee is expected to present a written report to MPS
Council. Once MPS Council accepts the revised guidelines, they will be
used by the Society for all of its publications. As such, the guidelines will
be included in the “Instructions to Authors” and “Notes for referees”.

This motion was approved by the council.

COAL Meeting: As the site for the next meeting of COAL we selected
Bergen (Norway). The meeting is scheduled for June 15-20, 1987; please
note these dates.

The meeting will be an Advanced Research Workshop focussed on prob-
lem formulation and algorithms for mathematical programming.

The announcement (on p. 14) contains more information. Of course
the whole thing is still pending financial support.

EURO VIII: At this meeting to be held in Lisbon, Portugal from Septem-
ber 16-19, 1986 a COAL session “Comparison and evaluation of Mathemat-
ical Programming Algorithms” is scheduled. I am the organizer; so far 7
papers are registered.

Meeting on Modelling: Gautam Mitra is one of the organizers of a (pro-
posed) NATO ASI on “Modelling Aspects of Mathematical Programming”.
The meeting is scheduled for the summer of 1987 but neither the place nor
the date have been selected yet. This is not the official COAL meeting, but
I have expressed my support for this meeting on behalf of COAL, since it is
certainly a very interesting topic. For more information contact Gautam.

Jan Telgen

LF.O.R.S.

INTERNATIONAL FEDERATION
OF OPERATIONAL RESEARCH SOCIETIES

INTO THE SOUTHERN HEMISPHERE

In three years time I.F.O.R.S. will be thirty years old. When I.F.O.R.S. was formed
in 1959, its initial membership consisted of the Operations Research Societies of America,
The United Kingdom and the Societ? Francaise de Rechereche Operationnelle

Today, LF.O.R.S. has thirty-four national societies with a toal membership of 32,000.
The geographical spread of Operations Research can be charted by the locations of our
LF.O.R.S. triennial conferences. Six in Europe, three in North American and one in Asia.

This success in spreading Operations Research has a specific catalyst, namely, the
triennial conference.

In 1987, the 1.F.O.R.S. triennial conference moves for the first time into the Southern
Hemisphere. It moves to an Hispanic speaking continent with a population of 200 million.
The August 10-14 1987 conference in Buenos Aires will indeed be an important milestone
for LF.O.R.S., for by its 30th birthday I.F.0.R.S. will have supported development of
Operations Research, not alone across the Northern Hemisphere, from Washington to
Tokyo, but also south of the equator.

For many individual members, travel to Argentina will represent a major problem. In
preparing a case to justify such a trip, perhaps it is as well to remember that the I.F.O.R.S.
conference offers an ideal forum for establishing professional and business relationships with
key figures in the South American Economy.

1987 will, for many, be a once in a lifetime chance of visiting South America. 1986 is
the year when member societies select their national contributions (deadline 1st September
1986). Perhaps this selection of a national contribution could be combined with a vigorous
campaign to promote the first I.LF.O.R.S. conference in the Southern Hemisphere.

Fred Ridgway

Vice President, I.F.O.R.S.
Bank of Ireland

Lower Baggot Street
Dublin 2, Ireland
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USA
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University of Tennessee
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USA
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Center for Applied Mathematics
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USA
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COAL OBJECTIVES

The Committee on Algorithms is involved in computational developments in math-
ematical programming. There are three major goals: (1) ensuring a suitable basis for
comparing algorithms, (2) acting as a focal point for computer programs that are available
for general calculations and for test problems, and (3) encouraging those who distribute
programs to meet certain standards of portability, testing, ease of use and documentation.

NEWSLETTER OBJECTIVES

The newsletter’s primary objective is to provide a vehicle for the rapid dissemination
of new results in computational mathematical programming. To date, our profession has
not developed a clear understanding of the issues of how computational tests should be
carried out, how the results of these tests should be presented in the literature, or how

.Ews_ma.a.:aw_ programming algorithms should be properly evaluated and compared. These
issues will be addressed in the newsletter.
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