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\ Address of the Organizing Committee:
Professor Drumi Bainov

P.O. Box 45,

1504 Sofia, Bulgaria

E-mail: dbainov@mbox.pharmfac.acad.bg
Fax: +359 2 9879874

Plovdiv 2000 Bulgaria Tel: +359 2 437343
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Dear Professor / Bd’ e s h".} ovar 1 Kardw
Y CanhalCurmge” . ’

The Organizing Committee of the Ninth International Colloquium on Numerical Analysis and
Computer Science with Applications kindly invites you to deliver a Qne hour invited lecture at the
Colloquium which will take place in Plovdiv, Bulgaria, August 12 - 17, 2000.

The work of the Colloquium will proceed in the following sections:

1. Acceleration of convergence, 2. Numerical simulation, 3. Numerical approximation; 4.
Numerical methods in complex analysis/SA Numerical methods in linear algebra, 6. Interval
arithmetic, 7. Numerical algebraic or transcendental equations, 8. Mathematical programming,
optimization and variational techniques, 9. Numerical analysis for ordinary differential
equations, 10. Numerical analysis for partial differential equations, 11. Computer arithmetic and “\?
numerical analysis, 12. Computer aspects of numerical algorithms, 13. Parallel and distributed , 4 "5
algarithms, 14. Cancurrent and parallel computations, 15. Computer networks, 16. Discrete ”" oY
mathematics in relation to computer science, 17. Computer aided design, 18. Theory of data, 19.
Programming, 20. Image processing, 21. Pattern recognition, 22. Communication systems, 23.
Infgrmation systems, 24. Manufacturing systems, 25. Data base, 26. Software technology, 27.
Software engineering, 28. Applications in mechanics, physics, chemistry, biology, technology,
and economics. oy ANE. Ue Gt (7.9 o

yp‘ Fyou kindly acc_g%o_/na:ﬂclpm-in-th.umzk of the Colloquium, pleasg_lct,us—know-not-later
z than_Mhrch 1, 2000, togethér with th;__numb_guimm_panymg_p_ersons Please, send us by the same ;>

/ -,
Do), A« Chairman of the
Organizing Committee

date an hbstraet ©fyour lecture written in English and not exceeding one fypewritten page. It should be in 4
a camera-ready form With the size of the text area — 17x24 cm. The text should be typeset using TEX, =0

greater than or equg 2ot letter size on high-quality white paper by means of laser printer, The
abstract should be

Keywords @ 2 catlo the text of the abstract. The official language of the
Colloquium will\be English. Y o2 —( Mac

Provided 2 .;nu'r-n'ﬂ- yvork of the Colloquium with an—in 'ed'
lectyre _second 3 ement will be sent b an with the forthcoming information about the

Colloquium. P¥y mems M sc o s 7.,»4-.‘ Qlacersn ) tioc
1 THE LODGING AND FOOD EXPENSES WILL BE ON YOUR

ACCOUNT.
During the Colloquium you i

Hissar. oy’ Fomg ot Acenagyrad «

,ﬁ:"/

With profound respect,

s

Drumi Bai
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International Journal of Applied Mathematics

ph-\ Editor-in-Chief: Virginia Kiryakova
Swg, | Institute of Mathematics & informatics, Bulgarian Academy of Sciences, Sofia 1090, Bulgaria
Corcuceg ( ) Managing l:fditor: Emil Mlnchqv )
. Medical University of Sofia, P.O.Box 45, Sofia 1504, Bulgaria
Crevhns | Secretary of the Editorial Board: Drumi Bainov
S¢ arn ] (President of the Publishing House "Academic Fublications") Medical University of Sofia,
NN , P.0.Box 45, Sofia 1504, Bulgaria 27 enSS  euted pa
Lopack sy Fax: 00359-2-430-156 and 00359-2-987-9874 E-mail: G v Bupune. vant
Romstnace. 1 dbainov@mbox.pharmfac.acad.bg 7 N Fepam Eeaiq 7:-
MNomrenrr | o CInndy G"Q'“‘M?
R. P. Agarwal (Singapore) - J. Eisenfeld (USA) F. Mainardi (Italy) » 8. Sathananthan (USA) =
N. U. Ahmed (Canada) + P. Eloe (USA) + C. Micchelli (USA) N. Shigesada (Japan)
M. Amamiya (Japan) K. Farahmand (UK) E. Minchev (Bulgaria)» * R. Shivaji (USA)
+ G. Anastassiou (USA) A.S. Fraenkel (Israel) = S. Miyano (Japan) ~* D.D. Siljak (USA)
P. Antonelli (Canada) E.A. Galperin (Canada)  D. Motreanu (Romania) K. Sohraby (USA)
D. Bainov (Buigaria) N. Hayek (Spain) A.D. Myshkis (Russia) H.M. Srivastava (Canada)
J. Bramble {USA) + J. Henderson (USA) G. Nuernberger (Germany) |. Stamova (Bulgaria)
» C.Y.Chan (USA) M. Ito (Japan) D.K. Palagachev (Bulgaria)» R.L. Stens (Germany)
+ KW, Church (USA) + R. Kalaba (USA) J. Pecaric {Croatia) B.A. Trakhtenbrot (Israel)
+ D. Cutkosky (USA) S.L. Kalla (Kuwait) V. Petrov (Bulgaria) * D. Trigiante (italy)
» L. Debnath (USA) * D. Kannan (USA) P. Popivanov (Bulgaria)® + A.S. Vatsala (USA)
+ F. Deutsch {USA) H. Kawarada (Japan) * A.G. Ramm (USA) + R.U. Verma (USA)
- R.W. Dickey (USA) = * WA, Kirk (USA) T.M. Rassias (Greece) + T.M. Witten (USA)
A. Dishliev (Bulgaria) V. Kiryakova (Bulgaria)» M. Saigo (Japan) . M.D.F. Wong (USA)
+ J. Dongarra (USA) ' G.S. Ladde (USA) S. Saitoh (Japan) . A, Zayed (USA)
18 ¥a= 73 feaal Sl . Yokl Covnted &
""" b K Aims and Scope 5; Eeve s .’ :‘Z /

The journal will publish carefully selected original research papers on: combinatorics, design and
configurations, graph theory, fractals, lattices, ordered algebraic structures, real functions, measu.e
and integration, functions of complex variable, potential theory, special functions, dynamical systems
in their broadest sense (covering ODEs, all kinds of PDEs, @E{difference equations, functional
equations), approximation and expansion, integral transforms, integral equations, fractional calculus,
operator theory, calculus of variations, optimal control, optimization, applied differential geometry,
probability theory and stochastic processes, statistics, numerical analysis, computer science,
mechanics of particle and systems, mechanics of solids, fluid mechanics, classical thermodynamlcs
mathematical methods in economics, gperations research, programmmg, nlaxhemancamelogy,
systems theory, information and communicatjon, circuits.

Call for Papers
Authors are cordially invited to submit papers in triplicate to the Secretary of the Editorial Board: Drumi
Bainov or to a member of the Editorial Board. Manuscripts submitted to this journal will be considered
for publication with the understanding that the same work has not been published and is.nat under
consideration for publication elsewhere, The papers accepted for publication will be processed further
toward publication only after the authors pay the page charge at the rate of US $ 10 per page to be
paid to the Secretary of the Editorial Board.

Academic Publications




Application of Algorithmic Probability
to Machine Learning

Ray J. Solomonoff

Visiting Professor, Computer Learning Research Center
Royal Holloway, University of London, U.K.
Mailing Address: P.0O.B. 391887, Cambridge, MA. 02139, U.5.A.

Keywords: Machine learning, Algorithmic Probability, Pattern Recognition, Knowledge
Representation, Levin's Search Procedure, Incremental Learning, Problem Solving, Adaptive
Systems, Kolmogorov Complexity.

Mathematics Subject Classification (AMS): 60A05, 60A10, 60G25. 62M05. 62M20, 68T05,
68T10, 68T20, 68T30, 68T37, 94A45

Given a function F that maps strings to strings, and given a string s, to find a string x such
that F(x)=s. Problems of this sort are called “Inversion Problems” - they are the P and NP
problems of computational complexity theory.

In 1972, Leonid Levin discovered a general solution to such problems. It was “optimum”
in the sense that if there existed a good technique to solve the problem, his method would be
at worst, a constant k times slower than this technique. k would depend on F, but would be
independent of the size of the problem string, s.

Later, it was possible to extend Levin’s technique to solve Time Limited Optimization
Problems. Since just about all problems in Mathematics, Science and Engineering are either
Time Limited Optimization Problems or Inversion Problems, this would seem to be a powerful
result indeed!

There were certain difficulties, however. Levin’s search for problem solutions was guided by
a Universal Probability Distribution. There are many such distributions, and any one of them
will have small k (near optimum) for some problems, but impractically large k for most others.

This can be dealt with by choosing an appropriate probability distribution for each problem
— a Conditional Universal Probability Distribution.

We show how to obtain such a Conditional Probability Distribution based on the problems
the system has solved thus far. As the system is used for solving problems, it becomes better
and better and is able to solve ever more difficult problems in acceptable times. Our “Mixed
Corpus Theorem”, tells how to update the Conditional Probability Distribution using not only
problems that have been solved by the system, but any other kinds of information that we
suspect may be useful in problem solving.

The system is able to accept information from any domain of knowledge and (if it is relevant)
use it to solve problems in that or any other domain. It gives a rigorous theoretical basis for
the “Unity of the Sciences”.

Before the Mixed Corpus Theorem was devised, we were able to design systems for machine
learning based on Levin’s search algorithm. It was, however, extremely difficult to construct
sequences of problems to train the system. Because The Mixed Corpus Theorem allows very
general kinds of information to be used it becomes much easier to construct data sequences
that are adequate for training.
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Professor Drumi Bainov Feb 18 2000

P.0.Box 45,
1504 Sofia,Bulgaria

Dear Professor Bainov:
Enclosed is the abstract of my invited lecture.
Most sincerely,

Ray Solomonoff
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NINTH INTERNATIONAL COLLOQUIUM ON
NUMERICAL ANALYSIS AND COMPUTER SCIENCE
WITH APPLICATIONS

PLOVDIV, BULGARIA, AUGUST 12-17, 2000

Second Announcement

Address of the Organizing Committee:

Professor Drumi Bainov,

P.O. Box 45, 1504 Sofia, Bulgaria

Tel.: +359-2-437-343

Fax: +359-2-987-9874

E-mail: dbainov@mbox.pharmfac.acad.bg

May, 2000

Dear Professor. /J)/

..................................................

The Organizing Committee of the Ninth International Colloquium on Numerical Analysis and Computer Science
with Applications thank you for having agreed to deliver an invited lecture and send you the necessary information:
¢ The working language of the Colloquium will be English.
» The starting time of your lecture will be fixed after the registration.
¢ A volume with the abstracts will be published and each participant will obtain it on the registration.
* You are expected to arrive in Plovdiv on 12th of August.

The Colloquium will take place in the building of the Plovdiv Technical University, boulevard “St. Petersburg”
61. The registration office will work at the same building from 6.00 a.m. on 12th of August till 2.00 a.m. on 13th of
August, and from 8.00 a.m. till 8.00 p.m. on 13th of August. There is no civil airport in Plovdiv. One can arrive from
Sofia to Plovdiv by train. There are trains about any two hours. The participants will be met at the Sofia airport by

members of the Urganizing Commiitee who Will organize the {rip from the airport to the Sofia railway station I they
arrive on August 12, 2000, The participants will be met at the railway station in Plovdiv and taken to the registration
office by cars of the Organizing Committee if they arrive during the registration time. One can reach the registration office
by bus No. 29 from the railway station to the “Lauta” stop.

* You will be accommodated in separated room with two beds of hotel type.
¢ The Organizing Committee will pay your registration fee of amount of 90 USD.

*» The local expenses per person that include lodging and food for the total duration of Colloquium, welcome dinner and
participation in the excursions will be 290 USD. The Organizing Committee will cover 40 USD of these expenses. So,
the participant and each accompanying person must pay 250 USD (FOR EACH PERSON - IN CASH ONLY).

Waiting to see you in Plovdiv. \
With profound respect, 7/ /7

L samid  Scinsdf o ap masv Drumi Bainov
ret’ & gone @ /800 Chairman of the Organizing Committee
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The era of reforms launched by Mikhail st Gorbachev in the it Soviet Union had a major impact on
Bulgaria, inspiring greater demands for openness and democratization. The growth and greater
aggressiveness of Bulgarian dissidents, a declining economic situation, and internal party rivalries led
Zhivkov's colleagues to force his resignation on Nov. 10, 1989. He was soon subjected to intense
criticism for corruption and abuse of power, placed under detention, and held while a state commission
prepared formal charges against him.

End of party rule.

Zhivkov's successors endorséd a policy of openness, pluralism, and respect for law, halted repression of
the ethnic Turks, and took the first steps toward separating the Bulgarian Communist Party from the
state. Article One of the constitution, guaranteeing the party a monopoly of power, was repealed. After
some shuffling of positions, Petar Mladenov was named head of state, Andrey Lukanov prime minister,
and Alexander Lilov head of the Bulgarian Communist Party. In early 1990 the party held an
extraordinary congress that enacted significant changes in party structure. To symbolize its break with the
repressive policies of the past, the party renamed itself the Bulgarian Socialist Party (BSP).

In the meantime, dissident groups took advantage of the country's new freedoms to organize opposition
political parties. Many of these joined the Union of amist Democratic Forces (UDF), a coalition led by the
sociologist Zheliu Zhelev. By the spring of 1990 the UDF and the socialists had agreed to free elections
for a Grand National Assembly that would prepare a new constitution for the country;. In these elections
and subsequent runoffs, held June 10 and June 17, the socialists won a narrow majority of seats in the
assembly. In July 1990 Mladenov resigned after unsuccessfully attempting to conceal the fact that he had
recommended a military crackdown on protesters in late 1989. Because their majority\was too small to
allow them to govern alone, the socialists supported the election of the opposition leader Zhelev in
August, Ba\p o) },@&‘1)

53wt -
The National Assembly adopted a new constitution on July 12, 1991, which proclaified Bulgaria as a
parliamentary republic and promised citizens a broad range of freedoms and equality before the law.
During the summer several parties withdrew from the UDF coalition, and those that remained split into
two factions: UDF (liberals) and UDF (movement). In elections for the National/Assembly held in
October 1991, the UDF (movement) won a narrow majority of seats over the BSP, with the Movement
for Rights and Freedoms (MRF; primarily representing the countsy's Turkish minority) gaining a small
number of seats, no other party managed to score the required minimum percentage of the vote to qualify
for participation in parliament. The UDF, with the support of the MRF, formed a government under
Prime Minister Filip Dimitrov that had no socialist participation. Zhelev was returned to the presidency
for a five-year term in elections held in January 1992. '

(=

The new government, faced with severe economic difficulties, began by seizing the property of the old
Bulgarian Communist Party and its satellite organizations and by adopting a law regarding restitution of
property to those from whom it had been taken by the % communist government. Economic
reforms--including price liberalization and the privatization of industry~-began as Bulgaria sought to meet

the conditions outlined by Western nations as a prerequisite for extending economic aid. (J.D.B.)

For later developments in the history of Bulgaria, see the BRITANNICA BOOK OF THE YEAR.

11/28/99 6:03 PM
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Late communist rule.

Rise of Todor Zhivkov,

In the years after the April Plenum, the party leader, Zhivkov, became the dominant figure in political life.
In 1962 he became prime minister, and he continued to hold the positions of head of state and head of
party until 1989. An attempted putsch led by General Ivan Todorov-Gorunya in 1965 was easily put
down, and Zhivkov consistently managed to purge or undercut party leaders regarded as potential rivals.

During the era of Zhivkov's ascendancy, Bulgaria modeled its domestic policies on those of the Soviet
Union. Treaties linked Bulgaria's economic development with that of the Soviet Union through the end of
the 20th century. Bulgaria gave the highest priority to participation in the modern scientific-technological
revolution and pursued policies aimed at industrialization and the development of a population with the
education and skills appropriate to an industrial state. In 1948 approximately 80 percent of the population
drew their living from the soil. In 1988 the government reported that 19 percent of the labour force was
engaged in agriculture, with the rest concentrated in industry and the service sector.

In its foreign relations after the 1950s, Bulgaria abandoned the isolationism that characterized the
Chervenkov period. Although remaining steadfast in its commitments to the Warsaw Pact and the
Council for Mutual Economic Assistance, Bulgaria improved relations with its Balkan neighbours,
particularly s Greece, and expanded its economic and cultural relations with most Western states.
Relations with Yugoslavia remained strained, however, over the persistence of the mssx Macedonian
issue. In 1979 Bulgaria proposed a treaty with sses® Yugoslavia that would guarantee the inviolability of
the borders established after World War IT; this proposal was rejected, however, because of Bulgaria's
refusal to admit the existence of a distinct Macedonian nationality. From the Bulgarian point of view,
such an admission would both fly in the face of historical reality and legitimize Yugoslav claims on the
Pirin region.

During the 1970s, in spite of the country's economic growth, serious concern developed over the low
birth rate of the ethnic Bulgarian population. Numerous measures were adopted to encourage larger
families, but without apparent effect. In late 1984 the government began a major campaign to
"Bulgarize," or st assimilate, the country's ethnic sst#8 Turks. Measures aimed at the Turkish
population, estimated to number approximately 800,000, included the abandonment of Turkish-language
publications and radio broadcasts and the requirement that Turks adopt Bulgarian names. The ethnic
Turkish population, however, resisted assimilation, and clashes with the authorities continued. During the
spring and summer of 1989, when the government of Turkey offered to accept refugees from Bulgaria,
more than 300,000 ethnic Turks fled or were driven from the country in a-wave of violence.

11/28/99 6:03 PM
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Bulgaria,

UAo\e Voo by Gvear,

{Flag]

officially REPUBLIC OF BULGARIA, Bulgarian REPUBLIKA
BULGARIA, a1 Balkan country lying along the Black Sea in
southeastern Europe. Bulgaria is separated from Romania by the
Danube River along most of its northern border. The Black Sea
coastline constitutes its eastern border, Greece and Turkey form the
_southern boundary, and Yugoslavia and Macedonia form the western
boundary. Its capital is Sofia. Area 42,855 square miles (110,994
square km). Pop. (1992 est.) 8,473,000.[Map]

A brief treatment of Bulgaria follows. For full treatment, see Balkan States: Bulgaria.

For current history and for statistics on society and economy, see BRITANNICA BOOK OF THE
YEAR.

The land.

Three major physiographic regions define the Bulgarian landscape from north to south. The
northernmost is the —__ Danubian Plain, a fertile lowland with rolling hills, occupying nearly a third
of the country. Two-thirds of the plain lies below 700 feet (210 m), and its entire area nowhere
exceeds 2,000 feet (600 m) in elevation. Immediately south of the Danubian Plain lie the T Balkan
Mountains (Stara Planin, or "Old Mountains"), which average 2,368 féet (722 m) in elevation.
Bulgaria's third major region, the T Rila-Rhodope massif, is separated from the Balkan Mountains
by the Thracian Plain, or Rumelian Basin. Generally higher and more rugged (with many snowfields
and lakes of glacial origin) than the northern ranges, the Rila-Rhodope massif has the country's highest
mountain, —_J Musala Peak, at 9,596 feet (2,925 m), and some of southern Europe's most scenic
countryside. While less extensive in area than the three major regions, Bulgaria's Black Sea coast,
with its sandy beaches and harbours at Varna and Burgas, is among eastern Europe's favourite resort
areas.

Bulgaria has two major drainage systems. The ——1Black Sea receives more than half of the
country's runoff from the tributaries of the Danube in the north (such as the Iskur and the Yantra
. jy}ers) ,and from the direct discharge of other rivers in the east. The remainder empties southward into
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From dbainov@mbox.pharmfac.acad.bg Tue Nov 9 11:34:51 1999
Return-Path: <dbainovémbox.pharmfac.acad.bg>
Received: from mbox.pharmfac.acad.bg {mbox.pharmfac.acad.bg [194.141.44.194])
by world.std.com (8.9.3/8.9.3) with ESMTP id LAA15563
for <rjs@world.std.com>; Tue, 9 Nov 1999 11:32:14 -0500 (EST)
Received: from dbainov (194.141.44.247) by mbox.pharmfac.acad.bg
with SMTP (Eudora Internet Mail Server 1.2); Tue, 9 Nov 1999 18:38:35 +0300
Message-Id: <3.0.5.32.19991109182722.007c8980@mbox.pharmfac.acad.bg>
X-Sender: dbainov@mbox.pharmfac.acad.bg
X-Mailer: QUALCOMM Windows Eudora Light Version 3.0.5 (32)

X-Priority: 1 (Highest)

Date: Tue, 09 Nov 1999 18:27:22 +0100

To: rijs@world.std.com

From: Drumi Bainov <dbai

Subject: Ninth International Colloquium on Numerical Analysis and
Computer Sciences with Applications, Plovdiv 12-17 August 2000

Mime~-Version: 1.0

Content-Type: text/plain; charset="us-ascii"

Status: O

To: Professor Dr. Ray Solomonoff

Professor Drumi Bainov
P.0O. Box ’
Sofia 1504, Bulg

aria
Tel: +3592437343
Fax: + (359
) 29879874
E-mail: dbainovembox.pharmfac.ac
ad.bg '

Dear Professor Solomonoff,

The Organizing Committee of the Ninth International Colloquium on
Numerical Analysis
and Computer Sciences with Applications, Plovdiv 12-17 August 2000 kindly
invite you to take
part in the work of the Colloquium with an invited lecture.

The work of the Colloquium will proceed in the following sessions:
1. Acceleration of convergence.
2. Numerical simulation.
3. Numerical approximation.
4. Numerical methods in complex analysis.
5. Numerical methods in linear algebra.
6. ¥nterval arithmetic.
7. Numerical algebraic or transcendental equations.
8. Mathematical programming, optimization and variational techniques.
9. Numerical analysis for ordinary differential equations.
10. Numerical analysis for partial differential equations.
11. Computer arithmetic and numerical analysis.
12. Computer aspects of numerical algorithms.
13. Parallel and distributed algorithms.
14. Concurrent and parallel computations.
15, Computer networks.
16. Discrete mathematics in relation to computer science.
17. Computer aided design.

a



18. Theorx of data.
19. Programming.

20. Image processing.

21. pattexrn recognition.

22, Comunication systems. -
23. Information systems.

24. Manufacturing systems.

25. Data base.

26. Software technologies.

27. Software engineering.

28. Applications in mechanics, physics, chemistry, biology, technology and
econonics.

If you kindly agree, please, send me your full mailing address in order
to
mail you the first announcement and invitation for participation.

Inform us please, in what kind of Colloquium is your field every time wh

en

you communicate

with our office by e-mail since we organize two colloguia by the same time

in Plovdiv: the first

(12-17 of August) is the Colloguium on Numerical Analysis—and Computer

Sciences with Applications

and the second (18-23 of August) is the Colloquium on Differential Equations.
In case of failure to connect with Professor Bainov’s e-mail please, use

the e-mail of the :
Secretary of the Organizing Committee Dr. Dimitar Kolev, that is,
kolevea uctm.acad.bg
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