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Academic Employment
UNIVERSITY OF CALIFORNIA, SAN DIEGO; MATHEMATICS AND COMPUTER SCIENCE:

1993-Present. Professor, Mathematics & Computer Science Engineering
2006-Present. Chair, Department of Mathematics.

2003-2006. Vice-chair for undergraduate affairs, Mathematics.
1995-1997. Vice-chair for graduate affairs, Mathematics.

1990-1993. Associate Professor.

1988-1990. Assistant Professor.

UNIVERSITY OF CALIFORNIA, BERKELEY; DEPT OF MATHEMATICS:
1986-1988. Lecturer and NSF Postdoctoral Fellow.

MATHEMATICAL SCIENCES RESEARCH INSTITUTE: Berkeley, California,
1985-1986. NSF Postdoctoral Fellow. Participated in the year-long
program in computational complexity.

Education

PRINCETON UNIVERSITY: Ph.D Mathematics (June 1985) and M.A. Mathe-
matics (January 1983).

EMORY UNIVERSITY: B.S. Mathematics and B.S. Physics (1979). Summa Cum
Laude.

Grant Support

N.S.F. GRANTS. 1988-2007. “Proof Theory and Computational Complexity”.



N.S.F. AND CZECHOSLOVAKIAN ACADEMY OF SCIENCE Cooperative Research
Grant 1996-1999.  Investigators: S. Buss (P.I.), R. Impagliazzo,
J. Krajicek, T. Pitassi, P. Pudlédk, S. Rudich, J. Sgall.

NSF GROUP INFRASTRUCTURE GRANT 1995-1996. Funds computing equip-
ment for mathematics research.

U.S. AND CzECH REPUBLIC JOINT RESEARCH GRANT 1993-1996. Investiga-
tors are: S. Buss, P. Clote, R. Impagliazzo, J. Krajicek(P.1.), P. Pudlék,
J. Sgall, and G. Takeuti. Funds cooperative research in the U.S. and in
Czechoslovakia.

N.S.F. AND CZECHOSLOVAKIAN ACADEMY OF SCIENCE Cooperative Research
Grant 1989-1991. Investigators: J. Becvar(P.I.), S. Buss (P.I.), P. Clote,
P. Hijek, J. Krajicek, P. Pudlak, G. Takeuti.

N.S.F. GRANT. 1989. Funds computer equipment for mathematical research
for S. Buss, A. Garsia(P.I.), J. Remmel and H. Wenzl.

N.S.F. GRANT. 1988-1989. Supported as a supplement to Prof. Solovay’s
grant.

Fellowships

N.S.F. PoSTDOCTORAL FELLOWSHIP: Fulltime support in 1985-1986 and half-
time support in 1986-1988 supplementing Lectureship at UC Berkeley.

SLOAN FOUNDATION DOCTORAL DISSERTATION FELLOWSHIP. 1984-1985.

N.S.F. GRADUATE FELLOWSHIP. 1979-1980 and 1982-1984 (first three years
of graduate study at Princeton).

Other Professional Activities

EDITOR, NOTRE DAME JOURNAL OF FORMAL LocGIC. 2006-Present.

PUBLISHER, ASSOCIATION FOR SYMBOLIC LOGIC. Oversee book and journal
publications of the ASL. 2005-2006.

VICE-PRESIDENT, ASSOCIATION FOR SYMBOLIC LOGIC. 2004-Present.

MANAGING EDITOR, ASL LECTURE NOTES IN LoGic. 2000-2004. Editor
since 1994.

ADVISORY EDITOR. LOGICAL METHODS OF COMPUTER SCIENCE. 2004—Present.
Electronic journal.

EDITOR, JOURNAL OF APPLIED LOGIC 2003-Present.



EDITOR, ANNALS OF PURE AND APPLIED LOGIC 1999—Present.

EDITOR, ACM TRANSACTIONS ON COMPUTATIONAL LOGIC 1999-Present.
EDITOR, JOURNAL OF MATHEMATICAL LOGIC 1998-Present.

EDITOR, ARCHIVE FOR MATHEMATICAL LOGIC 1995-2005.

ProGraM COMMITTEE MEMBER. Conference on Computer Graphics Theory
and Applications (GRAPP 2007), Barcelona, Spain, May 2007.

CO-ORGANIZER, PROOF COMPLEXITY WORKSHOP. Newton Institute, Cam-
bridge, April 2006.

ProGrAM COMMITTEE MEMBER. Logical Foundations of Computer Science
(LFCS’07), New York, June 2007.

ProGraM COMMITTEE MEMBER. Conference on Computer Graphics Theory
and Applications (GRAPP 2006), Setiibal, Portugal, February 2006.

ADVISORY COMMITTEE MEMBER, LOGIC AND ALGORITHMS. Special program
at the Newton Institute, Cambridge, Winter-Spring 2006.

CO-ORGANIZER, WORKSHOP ON MATHEMATICAL LOGIC. Proof Theory, Type
Theory and Constructive Mathematics, Overwohlfach, Germany, March
2005.

ProGrRAM COMMITTEE MEMBER. Logic, Computability and Arithmetic, St.
Petersburg, June 2005.

ProGgraM COMMITTEE MEMBER, LICS 2004. Logic in Computer Science,
Turku, Finland, July 2004.

ProGraM COMMITTEE MEMBER, ICC WORKSHOP. Implicit Computational
Complexity Ottawa, June 2003.

ProGrAM COMMITTEE MEMBER, STOC’02. ACM Symposium on Theory of
Computing, Montreal, May 2002.

ProGgramM CoMMITTEE MEMBER, CCC’02. IEEE Conference on Computa-
tional Complexity, Montreal, May 2002.

ProGrRAM COMMITTEE MEMBER Workshop on Bounded Arithmetic and Com-
plexity Classes, Lisbon, June 2002.

ProGraM COMMITTEE MEMBER, ICC WORKSHOP. Implicit Computational
Complexity Santa Barbara, June 2000.

ProGraM COMMITTEE MEMBER, WOLLIC’2000. Seventh  Workshop on
Logic, Language, Information and Computation, Natal, Brazil, August
2000.

ProGRAM COMMITTEE MEMBER, ICC wWORKSHOP, FLOC’99. Implicit Com-
putational Complexity, Federated Logic Conference, Trento, Italy, July
1999.



PrROGRAM COMMITTEE CHAIR, ASL ANNUAL MEETING, San Diego, 1999.
ORGANIZING COMMITTEE MEMBER, AST. ANNUAL MEETING, San Diego, 1999.

PrROGRAM COMMITTEE MEMBER, INTERNATONAL CONGRESS OF LogGIc,
METHODOLOGY AND PHILOSOPHY OF SCIENCE, CHAIR OF SUBCOM-
MITTEE FOR PROOF THEORY. Cracow, Poland, 1999.

PrOGRAM COMMITTEE CHAIR, ASL. EUROPEAN SUMMER MEETING. Prague,
Czech Republic, 1998.

CO-ORCGANIZER, LOGIC, COMPUTABILITY, COMPLEXITY CONFERENCE Amsterdam,
February 1998.

PrROGRAM COMMITTEE MEMBER, ASL EUROPEAN SUMMER MEETING. Leeds,
England, July 1997.

C0-0ORGANIZER. DIMACS WORKSHOP ON FEASIBLE ARITHMETICS AND
ProorF COMPLEXITY. April 1996.

ProGrRAM COMMITTEE MEMBER FOR LICS’96. IEEE Conference on Logic in
Computer Science, Rutgers, July 1996.

PrOGRAM COMMITTEE MEMBER, ASL, ANNUAL MEETING. Madison, Wis-
consin, March 1996.

STEERING COMMITTEE MEMBER. DIMACS Special Year in Logic and Algo-
rithms. 1995-1996.

PrROGRAM COMMITTEE MEMBER, ASL ANNUAL MEETING. U.C. Irvine, March
1995.

CO-ORGANIZER & CHAIR, SAN DEIGO HIGH SCHOOL HONORS MATHEMATICS CONTEST.
An annual UCSD-sponsored contest for high school students. 1990-1994.

CONFERENCE CO-CHAIR FOR LICS’95. IEEE Conference on Logic in Com-
puter Science, San Diego, June 1995.

PrOGRAM COMMITTEE MEMBER, CONFERENCE ON PROOF THEORY AND
COMPUTER SCIENCE. Luminy, France, July 1993 in honor of G. Takeuti.

ProGrRAM COMMITTEE MEMBER, ASL, WINTER MEETING. Held in conjunc-
tion with the AMS-MAA Annual Meetings, San Antonio, Texas, 1993.

MEMBER OF THE ORGANIZING COMMITTEE FOR THE IEEE LogGic IN CoM-
PUTER SCIENCE (LICS) CONFERENCES. 1991-1997.

Co0-ORGANIZER: WORKSHOP AND CONFERENCE ON PROOF THEORY, ARITH-
METIC AND COMPLEXITY. A month-long workshop and an associated
three-day conference held in Prague, Czechoslovakia, June-July 1991.
Funded by the NSF and the Czechoslovakian Academy of Sciences.



PRINCIPAL ORGANIZER: WORKSHOP AND CONFERENCE ON PROOF THEORY,
ARITHMETIC AND COMPLEXITY. A month-long workshop and an associ-
ated three-day conference held at the University of California, San Diego,
June-July 1990. Funded by the NSF, the Czechoslovakian Academy of
Sciences and UCSD.

CO-ORGANIZER: WORKSHOP IN FEASIBLE MATHEMATICS. Held in Cornell,
June 1989, funded by the Mathematical Sciences Institute.

PrROGRAM COMMITTEE MEMBER FOR LICS’91. IEEE Conference on Logic in
Computer Science, Amsterdam, July 1991.

ProGrRAM COMMITTEE MEMBER FOR KLEENE’90. Held in Bulgaria, June
1990.

MEMBERSHIPS: AMS, MAA, ASL, ACM, IEEE Computer Society.

Selected Industry Work Experience

1996-PRESENT Consultant for Rockstar Studios. (Formerly Angel Studios.)
Designing computer algorithms for physically realistic dynamics of rigid
bodies and articulated bodies in a 3-D environment. These algorithms
have been used in a number of computer games developed for PC’s, the
Nintendo Gamecube, Sony Playstation II, and the XBox.

MAY 1994-DEc. 1994. Consultant for Science Applications International Cor-
poration (SAIC). Primary designer of vehicle dynamics software for a
virtual reality simulation of Indy race cars. Provided real-time simulation
of race car performance and handling with a good degree of accuracy.
Simulation factors included road surfaces, tire adhesion modes, lateral
and longitudinal slip, axle/drivetrain, gears, engine rpm and power,
aerodynamics, Ackerman steering, etc. This was part of a virtual reality
project which used motion platforms, Indy car mockups, wrap-around
screens and stereo sound for an immersive racecar simulation. This
software is deployed by Illusion, Inc. at the Sahara Hotel in Las Vegas.

JUNE 1980-SEPT. 1982. Engineer at Proximity Designs Corp (later Proximity
Technology Inc, and now a subsidiary of Franklin Computer).



Publications

Ph.D. dissertation:

[1] Samuel R. Buss, Bounded Arithmetic. Ph.D. thesis, Princeton University,
1985.

Books authored:

[2] Samuel R. Buss, Bounded Arithmetic. Bibliopolis, 1986. Revision of
Princeton University Ph.D. thesis.

[3] Samuel R. Buss, 3D Computer Graphics: A Mathematical Introduction
with OpenGL. Cambridge University Press, 2003.

Books edited:

[4] Samuel R. Buss and Phillip J. Scott, editors, Feasible Mathematics, a
Mathematical Sciences Institute Workshop held in Ithaca, New York,
June 1989, Progess in Computer Science and Applied Logic, volume 9,
Birkh&user, 1990.

[5] Paul W. Beame and Samuel R. Buss, editors, Proof Complezxity and
Feasible Arithmetics Proceedings of a DIMACS Workshop held April
1996, American Mathematical Society, 1998.

[6] Samuel R. Buss, editor, Handbook of Proof Theory, Elsevier Science
Publishers, 1998.

[7] Samuel R. Buss, Petr Héjek, and Pavel Pudldk, editors, Logic Collo-
quium’98, Proc. of the Annual ASL European Summer Meeting, Lecture
Notes in Logic #13, Association for Symbolic Logic, 1999.

Patents:

[8] Peter N. Yianilos and Samuel R. Buss, “Associative memory circuit system
and method, continuation-in-part.” U.S. Patent #4490811, December
1984. European Patent #83903352.9, January 1986.

[9] Samuel R. Buss and Peter N. Yianilos, “Linear and near-linear time
methods for minimum-cost matching on quasiconvex tours.” U.S. Patent
#5841958, November 1998.



Articles:

[10] Peter N. Yianilos, Robert A. Harbort, Samuel R. Buss, “The application of
a pattern matching algorithm to searching medical record text.” In IEEFE
Symposium on Computer Applications in Medical Care, pages 308-313,
1978.

[11] Samuel R. Buss, “The polynomial hierarchy and fragments of Bounded
Arithmetic.” In Proceedings of the 17-th Annual ACM Symposium on
Theory of Computing, pages 285-290, 1985.

[12] Samuel R. Buss, “A conservation result concerning bounded theories and
the collection axiom.” Proceedings of the American Mathematic Society,
100 (1987) 709-716.

[13] Samuel R. Buss, “Neighborhood metrics on n-dimensional blocks of
characters.” Technical report #00218-86, Mathematical Sciences Research
Institute, Berkeley, September 1985.

[14] Samuel R. Buss, “The polynomial hierarchy and intuitionistic Bounded
Arithmetic.” In Structure in Complexity, Lecture Notes in Computer
Science #2283, pages 77-103, Springer Verlag, 1986.

[15] Samuel R. Buss, “Polynomial size proofs of the propositional pigeonhole
principle.” Journal of Symbolic Logic 52 (1987) 916-927.

[16] Samuel R. Buss, “The Boolean formula value problem is in ALOGTIME.”
In Proceedings of the 19-th Annual ACM Symposium on Theory of
Computing, pages 123-131, May 1987.

[17] Samuel R. Buss, “Axiomatizations and conservation results for fragments
of Bounded Arithmetic.” In Logic and Computation, Proceedings of a
Workshop held at Carnegie Mellon University, June 30-July 2, 1987. AMS
Contemporary Mathematics 106 (1990) 57-84.

[18] Samuel R. Buss and Gy&rgy Turdn, “Resolution proofs of generalized
pigeonhole principles.” Theoretical Computer Science 62 (1988) 311-317.

[19] Samuel R. Buss and Louise Hay, “On truth-table reducibility to SAT
and the difference hierarchy over NP.” Proceedings of the Structure in
Complexity Conference, pages 224-233, June 1988.

[20] Samuel R. Buss, Stephen A. Cook, Patrick W. Dymond and Louise Hay,
“The log space oracle hierarchy collapses.” Technical report #CS87-103,
University of California, San Diego. September 1987.

[21] Samuel R. Buss, Stephen A. Cook, Arvind Gupta and Vijaya Ramachan-
dran, “An optimal parallel algorithm for formula evaluation.” SIAM
Journal on Computing 21 (1992) 755-780.



[22] Samuel R. Buss, “The modal logic of pure provability.” Notre Dame
Journal of Formal Logic 31 (1990) 225-231.

[23] Samuel R. Buss and Louise Hay, “On truth-table reducibility to SAT.”
Information and Computation 91 (1991) 86-102. This is extracted from

[19].

[24] Samuel R. Buss, “The undecidability of k-provability.” Annals of Pure
and Applied Logic 53 (1991) 75-102.

[25] Samuel R. Buss, “Propositional consistency proofs.” Annals of Pure and
Applied Logic 52 (1991) 3-29.

[26] Samuel R. Buss, “A note on bootstrapping intuitionistic Bounded Arith-
metic.” In Proof Theory: a selection of papers from the Leeds Proof
Theory Programme 1990, Cambridge Univ. Press, 1992, pp.149-169.

[27] Samuel R. Buss, “On model theory for intuitionistic Bounded Arithmetic
with applications to independence results.” In Feasible Mathematics: a
Mathematical Sciences Institute Workshop held in Ithaca, New York, June
1989, pages 27-47, Birkhauser, 1990.

[28] Samuel R. Buss, “Intuitionistic validity in T-normal Kripke structures.”
Annals of Pure and Applied Logic 59 (1993) 159-173.

[29] Samuel R. Buss, Christos H. Papadimitriou and John N. Tsitsiklis, “On
the predictability of coupled automata: an allegory about chaos.” Com-
plex Systems 5 (1991) 525-539. An earlier draft appeared in Proceedings of
the 81st Annual Symposium on Foundation of Computer Science, Volume

11, IEEE-Computer Society Press, 1990, pp 788-793.

[30] M. Luisa Bonet and Samuel R. Buss, “On the deduction rule and the
number of proof lines.” Proceedings of the Sixth Annual IEEE Symposium
on Logic in Computer Science, IEEE Computer Society Press, 1991,
pp- 286-297.

[31] Samuel R. Buss, “The graph of multiplication is equivalent to counting.”
Information Processing Letters 41 (1992) 199-201.

[32] Samuel R. Buss, Jan Krajicek and Gaisi Takeuti, “Provably total functions
in bounded arithmetic theories R, Ui and Vi.” In Proof Theory,
Complexity and Arithmetic, edited by P. Clote and J. Krajicek, Oxford
University Press, 1993, pp. 116-161.

[33] Samuel R. Buss and Jan Krajicek, “An application of boolean complexity
to separation problems in bounded arithmetic.” Proceedings of the London
Mathematical Society 69 (1994) 1-21.



[34] Samuel R. Buss, “Algorithms for Boolean formula evaluation and for
tree-contraction.” In Proof Theory, Complexity and Arithmetic, edited by
P. Clote and J. Krajicek, Oxford University Press, 1993, pp. 95-115.

[35] Samuel R. Buss, “The witness function method and provably recursive
functions of Peano arithmetic”, Proceedings of the Ninth International
Congress on Logic, Methodology and Philosophy of Science, edited by
D. Prawitz, B. Skyrms, and D. Westerstahl, Elesvier Science North-
Holland, 1994, pp. 29-68.

[36] M. Luisa Bonet and Samuel R. Buss, “The deduction rule and linear
and near-linear proof simulations.” Journal of Symbolic Logic 58 (1993)
688-709. This consists of half of [30] plus new results.

[37] M. Luisa Bonet and Samuel R. Buss, “On the serial transitive closure
problem.” SIAM Journal on Computing 24 (1995) 109-122. This contains
the other half of [30] plus new results.

[38] Samuel R. Buss, “On Godel’s theorems on lengths of proofs I: number of
lines and speedup for arithmetics.” Journal of Symbolic Logic 39 (1994)
737-756.

[39] Samuel R. Buss, “On Godel’s theorems on lengths of proofs II: lower
bounds for recognizing k symbol provability.” Feasible Mathematics II,
Birkhauser, 1995, pages 57-90.

[40] Samuel R. Buss, “Some remarks on lengths of propositional proofs.”
Archive for Mathematical Logic 34 (1995) 377-394.

[41] M. Luisa Bonet and Samuel R. Buss, “Size-depth tradeoffs for Boolean
formulae.” Information Processing Letters 11 (1994) 151-155.

[42] Samuel R. Buss, “Relating the bounded arithmetic and polynomial-time
hierarchies.” Annals of Pure and Applied Logic 75 (1995) 67-77.

[43] Samuel R. Buss and Peter N. Yianilos, “Linear and O(nlogn) time
minimum-cost matching algorithms for quasiconvex tours.” In STAM
Journal on Computing 27 (1998) 170-201. This is an expanded version of
a paper which appeared in Proceedings of the Fifth Annual ACM-SIAM
Symposium on Discrete Algorithms (SODA), pages 65-76, 1994.

[44] Samuel R. Buss and Aleksandar Ignjatovié, “Unprovability of consistency
statements in fragments of bounded arithmetic.” Annals of Pure and
Applied Logic 74 (1995) 221-244.

[45] Maria Luisa Bonet, Samuel R. Buss, Toniann Pitassi, “Are there hard
examples for Frege systems?” Feasible Mathematics II, Birkhauser, 1995,
pages 31-56.



[46] Samuel R. Buss and Peter Clote, “Cutting planes, connectivity and
threshold logic.” Archive for Mathematical Logic 35 (1996) 33-62.

[47] Pavel Pudldk and Samuel R. Buss, “How to lie without being (easily)
convicted and the lengths of proofs in propositional calculus.” In: 8th
Workshop on Computer Science Logic, Kazimierz, Poland, September
1994, Springer-Verlag Lecture Notes in Computer Science #933, 1995,
pp. 151-162

[48] Samuel R. Buss, “On Herbrand’s Theorem.” In: Logic and Computational
Complezity, Lecture Notes in Computer Science #960, Springer-Verlag,
1995, pp. 195-209.

[49] Samuel R. Buss, “Introduction to Proof Theory.” In Handbook of Proof
Theory, edited by S. Buss, Elsevier North-Holland 1998, pp. 1-78.

[50] Samuel R. Buss and Toniann Pitassi, “Good degree bounds on Nullstel-
lensatz refutations of the induction principle.” In Journal of Computer
and System Sciences 57 (1998) 162-171. Preliminary version appeared
in Complexity ’96, Proceedings of Eleventh Annual IEEE Conference on
Computational Complexity, 1996, IEEE Press, pp. 233-242.

[561] Samuel R. Buss, Russell Impagliazzo, Jan Krajicek, Pavel Pudlék, Alexan-
der Razborov and Jii{ Sgall, “Proof complexity in algebraic systems and
constant depth Frege systems with modular counting.” In Computational
Complezity, 6 (1995/1996) 256-298.

[52] Samuel R. Buss and Peter N. Yianilos, “A bipartite matching approach to
approximate string comparison and search.” Typeset manuscript, 1996.

[53] Samuel R. Buss and Toniann Pitassi, “Resolution and the weak pigeonhole
principle.”  In Computer Science Logic (CSL’97), Lecture Notes in
Computer Science 1414, Springer-Verlag, 1998, pp. 149-156.

[54] Samuel R. Buss, “Lower bounds on Nullstellensatz proofs via designs.” In
Proof Complezity and Feasible Arithmetics, P. Beame and S. Buss, eds.,
American Mathematical Society, Providence, R.I., 1998, pp. 59-71.

[55] Samuel R. Buss, “Bounded arithmetic, cryptography and complexity.” In
Theoria, 63 (1997) 147-167.

[56] Samuel R. Buss, “Bounded arithmetic and propositional proof complex-
ity.” In Logic of Computation, H. Schwichtenberg, ed., Springer-Verlag,
1997, pp.67-122.

[57] Samuel R. Buss, “Alogtime algorithms for tree isomorphism, comparison,
and canonization.” In Computational Logic and Proof Theory, 5th
Kurt Gadel Colloguium’97, Lecture Notes in Computer Science #1289,
Springer-Verlag, 1997, pp. 18-33.



[58] Samuel R. Buss, “Bounded arithmetic, proof complexity and two papers
of Parikh.” In Annals of Pure and Applied Logic 96 (1999) 43-55.

[59] Samuel R. Buss, “First-order proof theory of arithmetic.” In Handbook of
Proof Theory, edited by S. Buss, Elsevier North-Holland, 1998, pp. 79-147.

[60] Misha Alekhnovich, Samuel R. Buss, Shlomo Moran, Toniann Pitassi,
“Minimum Propositional Proof Length is NP-Hard to Linearly Approx-
imate.” In Journal of Symbolic Logic 66 (2001) 171-191. An extended
abstract of this paper appeared earlier in Mathematical Foundations of
Computer Science, MFCS’98, Lecture Notes in Computer Science #1450,
Springer-Verlag, 1998, pp. 176-184.

[61] Samuel R. Buss, Propositional Proof Complexity: An Introduction,
in Computational Logic, edited by U. Berger and H. Schwichtenberg,
Springer-Verlag, 1999, pp. 127-178.

[62] Samuel R. Buss and Grigori Mints, “The Complexity of the Disjunction
and Existence Properties in Intuitionistic Logic,” in Annals of Pure and
Applied Logic, 99 (1999) 93-104.

[63] Samuel R. Buss and Jay P. Fillmore, “Spherical Averages and Applications
to Spherical Splines and Interpolation,” ACM Transactions on Graphics.
20 (2001) 95-126.

[64] Samuel R. Buss, Dima Grigoriev, Russell Impagliazzo and Toniann Pitassi,
“Linear Gaps Between Degrees for the Polynomial Calculus Modulo
Distinct Primes,” Journal of Computer and System Sciences 62 (2001)
267-289. An earlier version appeared in Proceedings of the Thirty-First
Annual ACM Symposium on Theory of Computation (STOC’99), 1999, pp.
547-556. A one-page abstract appeared in Proceedings of the Fourteenth
Annual IEEE Conference on Complexity Conference (CCC’99), 1999, pp.
5-5.

[65] Samuel R. Buss, “Accurate and Efficient Simulations of Rigid Body
Rotations,” Journal of Computational Physics 164 (2000) 377-406.

[66] Samuel R. Buss and Grigore Rosu, “Incompleteness of Behavioral Logics,”
in Proceedings, Coalgebraic Methods in Computer Science (CMCS’00),
Electronic Notes in Theoretical Computer Science, 33 (2000) 61-79.

[67] Samuel R. Buss and Bruce Kapron, “Resource-bounded Continuity and
Sequentiality for Type-two Functionals,” ACM Transactions on Compu-
tational Logic 3 (2002) 402-417. Earlier version in Proceedings of the 15th
IEEFE Symposium on Logic in Computer Science (LICS), IEEE Computer
Science Press, 2000, pp. 77-83.



[68] Samuel R. Buss and Pavel Pudldk, “On the Computational Content of
Intuitionistic Propositional Proofs,” Annals of Pure and Applied Logic
109 (2001) 9-14.

[69] Arnold Beckmann, Samuel R. Buss and Chris Pollett, Ordinal notations
and well-orderings in bounded arithmetic, Annals of Pure and Applied
Logic 120 (2002) 197-223.

[70] Samuel R. Buss, Alexander S. Kechris, Anand Pillay and Richard A.
Shore, “The prospects for mathematical logic in the twenty-first century.”
Bulletin of Symbolic Logic 7 (2001) 169-196.

[71] Nate Segerlind, Samuel R. Buss and Russell Impagliazzo, “A Switching
Lemma for Small Restrictions and Lower Bounds for k-DNF Resolution
(Extended Abstract)”, Proc. IEEE Foundations of Computer Science
(FOCS), IEEE Computer Science Press, 2003 pp. 604-613.

[72] Nate Segerlind, Samuel R. Buss and Russell Impagliazzo, “A Switching
Lemma for Small Restrictions and Lower Bounds for k-DNF Resolution”,
SIAM Journal on Computing 33, 5 (2004) 1171-1200. An expanded
version of 71 with additional results.

[73] Samuel R. Buss, “Polynomial-size Frege and Resolution Proofs of st-
Connectivity and Hex Tautologies,” To appear in Theoretical Computer
Science.

[74] Samuel R. Buss and Peter G. Clote, “Solving the Fisher-Wright and
Coalescence Problems with a Discrete Markov Chain Analysis”, Advances
in Applied Probability 36 (2004) 1175-1197.

[75] Samuel R. Buss and Jin-Su Kim, “Inverse Kinematics and Selectively
Damped Least Squares”, Journal of Graphics Tools 10 (2005) 37-49.

[76] Samuel R. Buss, “Collision Detection with Relative Screw Motion”, The
Visual Computer 21 (2005) 41-58.

[77] Arnold Beckmann and Samuel R. Buss, “Separation Results for the Size
of Constant-Depth Propositional Proofs”, Annals of Pure and Applied
Logic 136 (2005) 30-55.

[78] Samuel R. Buss, “Bounded Arithmetic and Constant Depth Frege Proofs,”
In Complexity of Proofs and Computation, J Krajicek, ed., Quaderni di
Matematica, 2005, pp. 153-175.

[79] Samuel R. Buss, “Nelson’s Work on Logic and Foundations and Other
Reflections on Foundations of Mathematics”, To appear in Diffusions,
Quantum Theory and Radically Elementary Mathematics, W. Faris, ed.,
Princeton University Press.



[80] Samuel R. Buss, “The Computational Power of Bounded Arithmetic From
the Predicative Viewpoint”, submitted to New Computational Paradigms,
B. Cooper, B. Lowe, A. Sorbi, eds., May 2006.

[81] Samuel R. Buss, “Incorporating Function Values into Quasi-Newton
Updates”, Manuscript, submitted STAM J. on Optimization, June 2006.

Other Publications:

[82] Samuel R. Buss, A review of three papers of N. Immerman. Journal of
Symbolic Logic 54 (1989) 287-288.

[83] Samuel R. Buss A review of “Exponential lower bounds for the pigeonhole
paper” by Beame, Impagliazzo, Krajicek, Pitassi, Pudldk and Woods.
Computing Reviews 34 (May 1993) 261. Reprinted in SIGACT News 24
(1993) 41.

[84] Samuel R. Buss, A review of the biography of K. Godel, “Logical
Dilemmas” by John W. Dawson, Jr. In STAM Review, 40 (1998) 397-400.

Technical Reports and Unpublished Items:
More unpublished items available on my web page.

[85] Samuel R. Buss, “Neighborhood metrics on n-dimensional blocks of
characters”, MSRI Technical Report. Submitted to PAMI back in 1986.
Never obtained a final answer after several queries to the editor and the
editor-in-chief (neither accepted nor rejected!) and I have not gone back
to it in years.

[86] Samuel R. Buss, Kirk G. Kanzelberger, David Robinson and Peter N.
Yianilos, “Solving the minimum-cost matching problem for quasi-convex
tours: an efficient ANSI C implementation,” Technical Report #370,
Department of Computer Science Engineering, UCSD, April 1994.

[87] Samuel R. Buss and Peter Clote, “Threshold Logic Proof Systems”,
Unpublished manuscript, May 1995.

[88] Samuel R. Buss, “Lectures on Proof Theory”, Tech. report no. SOCS-
96.1, School of Computer Science, McGill University, 117 pages.

[89] Samuel R. Buss and Peter N. Yianilos, “Secure Short-Key Cryptosystems:
Forty Bits is Enough.” Unpublished manuscript, 1998.

[90] Samuel R. Buss and Rosalie Iemhoff, “The Depth of Intuitionistic Cut-Free
Proofs”, Unpublished manuscript, 2004.

[91] Samuel R. Buss, “Introduction to Inverse Kinematics with Jacobian Trans-
pose, Pseudoinverse, and Damped Least Squares Methods”, Unpublished
survey article, 2004.



Talks at Conferences

All talks were invited except for the second and fourth:

10.

11.

. “The Polynomial Hierarchy and Fragments of Bounded Arithmetic,”

Mid-Atlantic Mathematical Logic Conference, Institute for Advanced
Study, Princeton, March 1984 (20 minutes).

. “The Polynomial Hierarchy and Fragments of Bounded Arithmetic,”

Logic Colloquium ’84, the ASL European summer meeting, Manchester
University, England, July 1984 (Contributed).

“The Polynomial Hierarchy and Fragments of Bounded Arithmetic,” 17-th
Annual ACM Symposium on Theory of Computing, Providence, Rhode
Island, May 1985.

“Connections between Bounded Arithmetic and Computational Complex-
ity,” Joint AMS-IMS-STAM Summer Research Conference on Applications
of Mathematical Logic to Finite Combinatorics, Humboldt State Univer-
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NP,” Structure in Complexity Conference, Washington, D.C., June 1988.
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Seven lectures (15 hours) on propositional proof complexity, Gédel’s tho-
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shop in Honour of Steve Cook, Fields Institute, Toronto, April 2000.
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“Results on k-provability,” Workshop on Circuit and Proof Complexity,
Edinburgh, Scotland, October 2001.
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“Taylor Series Methods for Rigid Body Simulation and Extensions to
Lie Groups”, SIAM Conference on Geometric Design and Computing,
Sacramento, November 2001.

“Polynomial-size Frege and Resolution Proofs of st-Connectivity and
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Analysis, Probability and Logic, A Conference in Honor of Ed Nelson
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July 2004.
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“Proof Complexity and Computational Hardness”, Computability in
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. “The Polynomial Hierarchy and Fragments of Bounded Arithmetic,”

Harvard University, February 1985.

“The Polynomial Hierarchy and Fragments of Bounded Arithmetic,” Duke
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“The Polynomial Hierarchy and Fragments of Bounded Arithmetic,”
Massachusetts Institute of Technology, March 1985.

“The Polynomial Hierarchy and Fragments of Bounded Arithmetic,”
Purdue University, March 1985.

“The Polynomial Hierarchy and Fragments of Bounded Arithmetic,”
University of Toronto, March 1985.

“The Polynomial Hierarchy and Fragments of Bounded Arithmetic,”
Mathematical Sciences Research Institute, August 1985.

“A Logical Restatement of the NP/co-NP Question,” Mathematical
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“The Polynomial Hierarchy and Fragments of Bounded Arithmetic,”
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“The Boolean Formula Value Problem is in ALOGTIME,” University of
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“The Boolean Formula Value Problem is in ALOGTIME,” Yale University,
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“On the Lengths of Propositional Proofs,” Duke University, February
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“On the Lengths of Propositional Proofs,” University of Maryland, College
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“The Undecidability of k-Provability,” University of California, Los An-
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