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Biographical

School of Engineering and Applied Sciences Office: (617) 496-0439
Harvard University Fax: (617) 496-6404
33 Oxford Street, Room 337 Citizenship: United States
Cambridge, MA 02138 Spouse: Jennifer Sun (married 7/99)
salil@seas.harvard.edu Children: Kaya Tsai-Feng Vadhan (5/03)
http://www.seas.harvard.edu/~salil Amari Tsai-Ming Vadhan (6/05)

Research Interests

• Computational Complexity, Cryptography, and Randomness in Computation

Current Positions

Harvard University Cambridge, MA

• Vicky Joseph Professor of Computer Science and Applied Mathematics (with tenure), July
2009–present.

• Director, Harvard Center for Research on Computation and Society (CRCS), August 2008–
present.

Previous Positions

Microsoft Research Mountain View, CA

• Consultant, June 2008–July 2008.

University of California Berkeley, CA

• Miller Visiting Professor, September 2007–June 2008.

Harvard University Cambridge, MA

• Gordon McKay Professor of Computer Science and Applied Mathematics (with tenure), Jan-
uary 2007–June 2009.

• Thomas D. Cabot Associate Professor of Computer Science, July 2004–December 2006.
• Assistant Professor of Computer Science on the Gordon McKay Endowment, Division of

Engineering & Applied Sciences, January 2001–June 2004.
• Fellow, Radcliffe Institute for Advanced Study, Fall 2003. Chair of 2003–04 Radcliffe Cluster

on Randomness and Computation.

Institute for Advanced Study Princeton, NJ

• Visitor, School of Mathematics, September 2000–April 2001.
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• Host: Professor Avi Wigderson

Massachusetts Institute of Technology Cambridge, MA

• NSF Mathematical Sciences Postdoctoral Fellow, September 1999–August 2000.
• Supervisor: Professor Madhu Sudan

Education

Massachusetts Institute of Technology Cambridge, MA

• Ph.D. in Applied Mathematics, August 1999.
• Advisor: Professor Shafi Goldwasser.
• Thesis: A Study of Statistical Zero-Knowledge Proofs.

Churchill College, Cambridge University Cambridge, England

• Certificate of Advanced Study in Mathematics, with Distinction, June 1996.
(Part III of the Mathematical Tripos.)

Harvard University Cambridge, MA

• A.B., summa cum laude, in Mathematics and Computer Science, June 1995.
• Advisor: Professor Leslie Valiant.
• Thesis: The Complexity of Counting.

Honors

• Gödel Prize 2009 for paper “Entropy Waves, the Zig-Zag Graph Product and New Constant-
Degree Expanders” (with Omer Reingold and Avi Wigderson).

• Guggenheim Fellowship, August 2007–July 2008.

• Miller Visiting Professorship, UC Berkeley, January 2008–May 2008.

• Best Paper Award at CCC 2007 for “Unbalanced Expanders and Randomness Extractors
from Parvaresh–Vardy Codes” (with Venkatesan Guruswami and Christopher Umans).

• Best Paper Award at Eurocrypt 2007 for “Zero Knowledge and Soundness are Symmetric”
(with Shien Jin Ong).

• ONR Young Investigator Award, June 2004–May 2007.

• Phi Beta Kappa Award for Excellence in Teaching, June 2004.

• Radcliffe Institute Fellowship, September 2003–January 2004.

• Alfred P. Sloan Research Fellowship, September 2002–September 2004.
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• NSF Early Career Development Award, June 2002–May 2007.

• Nominated for Everett Mendelsohn Award for Excellence in Mentoring, Spring 2006.

• ACM Doctoral Dissertation Award 2000 for the best Ph.D. thesis in computer science.

• George M. Sprowls Award (co-winner) for best Ph.D. thesis in Electrical Engineering and
Computer Science at MIT.

• NSF Mathematical Sciences Postdoctoral Fellowship, September 1999–December 2000.

• Papers invited (and submitted) to special issues:

– “Are PCPs Inherent in Efficient Arguments?” (with Guy Rothblum), invited to Com-
putational Complexity Special Issue on CCC ‘09.

– “Statistical Zero-Knowledge Arguments for NP from Any One-Way Function” (with
Minh Nguyen and Shien Jin Ong), invited to SIAM Journal on Computing Special Issue
on FOCS ‘06.

– “The Round Complexity of Random Selection” (with Saurabh Sanghvi), to appear in
SIAM Journal on Computing Special Issue on STOC ‘05.

– “Compression of Samplable Sources” (with Luca Trevisan and David Zuckerman), in
Computational Complexity Special Issue on CCC ‘04.

– “An Unconditional Study of Computational Zero Knowledge,” to appear in SIAM Jour-
nal on Computing Special Issue on Randomness & Complexity.

– “Robust PCPs of Proximity, Short PCPs, and Applications to Coding” (with Eli Ben-
Sasson, Oded Goldreich, Prahladh Harsha, and Madhu Sudan), to appear in SIAM
Journal on Computing Special Issue on Randomness & Complexity.

– “Using Nondeterminism to Amplify Hardness” (with Alex Healy and Emanuele Viola),
in SIAM Journal on Computing Special Issue on STOC ‘04.

– “Lower Bounds for Non-Black-Box Zero Knowledge” (with Boaz Barak and Yehuda
Lindell), in Journal of Computer and System Sciences Special Issue on FOCS ‘03.

– “On Constructing Locally Computable Extractors and Cryptosystems in the Bounded
Storage Model” in Journal of Cryptology Special Issue on the Bounded Storage Model.

– “Pseudorandom Generators without the XOR Lemma” (with Madhu Sudan and Luca
Trevisan) in Journal of Computer and System Sciences Special Issue on CCC ‘99.

– “Extracting All the Randomness and Reducing the Error in Trevisan’s Extractors” (with
Ran Raz and Omer Reingold), in Journal of Computer and System Sciences Special Issue
on STOC ‘99.

• Charles W. and Jennifer C. Johnson Prize (co-winner) for best paper among MIT Depart-
ment of Mathematics Graduate Students (“A Complete Promise Problem for Statistical Zero-
Knowledge,” joint work with A. Sahai, FOCS 1997).

• DOD/NDSEG Graduate Fellowship, 1996–1999.

• Churchill Scholarship to study at Churchill College, Cambridge University, 1995–1996. Named
sole Loeb Scholar among the ten ‘95–‘96 Churchill Scholars.
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• Thomas Temple Hoopes Prize for outstanding undergraduate work at Harvard University,
based on undergraduate thesis “The Complexity of Counting.”

Professional Activities

• Local Arrangements Chair, 25th IEEE Conference on Computational Complexity, Cambridge,
MA, May 2010.

• Co-organizer, DIMACS Workshop on Complexity and Cryptography: Status of Impagliazzo’s
Worlds, Princeton, NJ, June 2009.

• Co-organizer, 60th Birthday Celebration for Leslie Valiant, Bethesda, MD, May 2009.

• Organizer, Workshop on Visions for Theoretical Computer Science, Seattle, WA, May 2008.

• Director, Harvard Center for Research on Computation and Society (CRCS), August 2008–
present.

• SIGACT Committee for the Advancement of Theoretical Computer Science, 2007–present.

• Program Chair, 4th Theory of Cryptography Conference (TCC ‘07).

• Program Chair, 6th International Workshop on Randomization and Approximation Tech-
niques in Computer Science (RANDOM ‘02).

• Editor, SIAM Journal on Computing, 2005–present.

• Editor, Computational Complexity, 2003–present.

• Conference Committee, IEEE Conference on Computational Complexity, 2005–2008.

• Scientific Board, Electronic Colloquium on Computational Complexity, 2005–present.

• Chair, Research Cluster on Randomness & Computation, Radcliffe Institute for Advanced
Study, September 2003–August 2004.

• Co-organizer, Special Focus on Privacy and Security, Harvard Center for Research on Com-
putation and Society, 2005–present.

• Chair, Group on Cryptographic Foundations of Networked Computing, NSF Workshop on
the Theory of Networked Computing (ToNC), March 2006.

• Program Committees: CRYPTO ‘00, CCC ‘01, RANDOM ‘01, FOCS ‘01, RANDOM ‘02,
TCC ‘04, EUROCRYPT ‘05, CRYPTO ‘06, STOC ‘07, CRYPTO ‘09.

• Grant reviewing: NSF Theory of Computing Program (panelist), NSF Cybertrust Program
(panelist), Israel Science Foundation, US-Israel Binational Science Foundation.

• Extensive journal and conference refereeing.
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Graduate Research Advising

Emanuele Viola Sept. ‘01–Aug. ‘06

• Ph.D. dissertation: The Complexity of Hardness Amplification and Derandomization.
• Winner of 2006 SIAM Student Paper Award for paper “Pseudorandom Bits for Constant-

Depth Circuits with Few Arbitrary Symmetric Gates” (CCC ‘05, SICOMP ‘06).
• Current position: Assistant Professor, College of Computer and Information Science, North-

eastern University, Boston, MA.

Minh-Huyen Nguyen June ‘01–June ‘06

• Ph.D. dissertation: Zero Knowledge with Efficient Provers.
• DEAS Teaching Fellow Award, Fall ‘01.
• Certificate of Distinction in Teaching, Spring ‘04, Fall ‘01.
• Current position: Actuarial Assistant, Liberty Mutual Group

Zhenming Liu September ‘05–January ‘07

• S.M. Research on Random Selection Protocols.

Shien Jin Ong June ‘04–June ‘07

• Ph.D. dissertation: Unconditional Relationships within Zero Knowledge.
• Current position: Research Associate, Goldman Sachs.

Guy Rothblum June ‘06–May ‘09

• MIT Ph.D. student, primary advisor Shafi Goldwasser.
• Research on cryptography, privacy, and computational complexity.

Stephan Holzer Sept. ‘08-May ‘09

• Visiting Ph.D. student from from TU Munich, advised by Ernst Mayr.
• Research on derandomization.

Current Students

• Kai-Min Chung (5th year Ph.D.)

• Colin Jia Zheng (2nd year Ph.D.)

• Jon Ullman (1st year Ph.D.)
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Undergraduate Research Advising

David Xiao ‘03 Spring ‘02–Spring ‘03

• A.B. thesis The Evolution of Expander Graphs awarded Thomas Temple Hoopes Prize for
outstanding undergraduate work and received highest honors in computer science.

• Currently a Ph.D. student in computer science at Princeton University.

Shien Jin Ong (MIT) ‘03 Summer ‘02

• Supported by an MIT Eloranta Summer Fellowship.
• Work led to paper “Derandomization in cryptography” in 23rd Annual International Cryp-

tology Conference (CRYPTO ‘03) and SIAM Journal on Computing (2007).
• Subsequently completed a Ph.D. in computer science at Harvard.

Saurabh Sanghvi ‘04 Summer ‘03–June ‘04

• Supported in part by the Harvard College Research Program.
• A.B. thesis A Study of Two-Party Random Selection Protocols awarded Thomas Temple

Hoopes Prize for outstanding undergraduate work, and received highest honors in computer
science.

• Work led to paper “The round complexity of two-party random selection” in 37th ACM Sym-
posium on Theory of Computing (STOC ‘05), also accepted to SIAM Journal on Computing
Special Issue on STOC ‘05.

Grant Schoenebeck ‘04 Summer ‘03–Summer ‘04

• Supported in part by the Harvard College Research Program.
• A.B. thesis The Computational Complexity of Finding Nash Equilibria in Succinctly Repre-

sented Games received highest honors in mathematics.
• Work led to paper “The computational complexity of Nash equilibria in concisely represented

games” in 7th ACM Conference on Electronic Commerce (EC ‘06).
• Currently a Ph.D. student in computer science at U.C. Berkeley.

Dragos Florin Ciocan ‘07 Sept. ‘06–present

• A.B. thesis Constructions and Characterizations of Non-interactive Zero-Knowledge awarded
Thomas Temple Hoopes Prize for outstanding undergraduate work, and received highest
honors in computer science.

• Work led to paper “Interactive and Noninteractive Zero Knowledge are Equivalent in the
Help Model” in the 5th IACR Theory of Cryptography Conference (TCC ‘08).

Yakir Reshef ‘09 Sept. ‘09–present

• A.B. thesis Resilient and Exposure-Resilient Functions received high honors in mathematics.

Eleanor Birrell ‘09 August ‘08–present
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• A.B. thesis Composition of Zero-Knowledge Proofs received high honors in computer science.

• Work led to paper “Composition of Zero-Knowledge Proofs with Efficient Provers,” to appear
in the 7th IACR Theory of Cryptography Conference (TCC ‘10).

Other Students

• Supervising research of Olga Zverovich ‘10 on boolean satisfiability problems, Summer ‘09.

• Supervising research of Zachary Abel ‘10 on lattice-based cryptography, Summer ‘09.

• Co-advised research of Shira Mitchell ‘09 on locally list-decodable error-correcting codes,
Summer ‘07.

• Supervised research of Shrenik Shah ‘09 on various topics in computational complexity, Sum-
mer ‘06.

• Co-advised Math/CS thesis of John Gregg ‘03, On Factoring Integers and Evaluating Discrete
Logarithms.

• Co-advised Math/CS thesis of Neil Agarwal ‘02, Automorphisms of the Lattice of Computably
Enumerable Sets.

• Supervised independent study of Inna Zakharevich on Introduction to the Theory of Compu-
tation, Summer ‘04.

• Supervised independent study of Robert Scott on an Elliptic Curve Identification Scheme,
Spring ‘02.

• Supervised independent study of Marius Niculescu on Introduction to Cryptography, Summer
‘01.

Postdoctoral Fellows

Eli Ben-Sasson Sept. ‘01–Aug. ‘03

• Co-hosted with Madhu Sudan (MIT).
• Member of 2003–04 Radcliffe Cluster on Randomness and Computation.
• Current position: Senior Lecturer in Computer Science, The Technion, Israel.

Dan Gutfreund Sept. ‘05–Aug. ‘07

• Supported in part by a DEAS Applied Math Lectureship.
• Current position: Lecturer in Mathematics, MIT.

Alon Rosen Sept. ‘05–July ‘07

• Supported by the DEAS Center for Research on Computation and Society.
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• Current position: Faculty Member, School of Computer Science, Herzliya Interdisciplinary
Center, Israel.

Tal Moran Sept. ‘08–present

• Supported by the SEAS Center for Research on Computation and Society.

Visitors Hosted

Radcliffe Cluster on Randomness and Computation 2003–04

• Cluster members: Eli Ben-Sasson (now at the Technion), Oded Goldreich (Weizmann Insti-
tute), Dana Ron (Tel-Aviv University), Ronnitt Rubinfeld (NEC and MIT), Madhu Sudan
(MIT), plus several additional affiliates and visitors.

• Supported by fellowships from the Radcliffe Institute for Advanced Study.

David Zuckerman (UT Austin) 2004–05, Summer ‘06

• Supported in ‘04–‘05 by a fellowship from the Radcliffe Institute for Advanced Study.

Omer Reingold (Weizmann Institute) Aug. ‘05–Nov. ‘05

• Supported by the DEAS Center for Research on Computation and Society.

University and Departmental Service

• SEAS Task Force on Applied Mathematics, Fall ‘09.

• Electrical Engineering Faculty Search Committee, Spring ‘09.

• Radcliffe Institute Faculty Advisory Committee, Spring ‘07.

• FAS Educational Policy Committee, Fall ‘06–Spring ‘07.

• FAS Faculty Council, Fall ‘04–Spring ‘07.

• FAS Committee on Undergraduate Education, Fall ‘04–Spring ‘07.

• Committee to revise CUE course evaluation form, Summer ‘05–Spring ‘06.

• FAS summa cum laude committee, Fall ‘05–Spring ‘06.

• Chair, Junior Faculty Committee on the Future of DEAS, Spring ‘06.

• DEAS Graduate Admissions Committee, Fall ‘01–Spring ‘03.

• Organizer, Harvard Theory of Computation Seminar, Fall ‘02–Spring ‘07, Fall ‘08–present.

• Coordinated graduate admissions for Theory of Computation group, Spring ‘02–Spring ‘06.
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• Computer Science Faculty Search Committee, Spring ‘02.

• Fay Prize Committee, Spring ‘04, Spring ‘07.

• Applied Math Committee on Undergraduate Studies, Fall ‘05–present.

• Computer Science Committee on Undergraduate Studies, Fall ‘02–present.

Teaching

AM 106/206: Applied Algebra Fall ‘09

• Combined undergraduate/graduate course.
• Enrollments (106/206): 27/12.

CS 120: Introduction to Cryptography Fall ‘01, Spring ‘03, Fall ‘06

• New undergraduate course.
• Enrollments: 12, 21, 7
• CUE overall course ratings (5.0 scale): 4.9, 4.5, 4.7
• CUE overall instructor ratings (5.0 scale): 5.0, 4.8, 5.0
• In Fall ‘06, also offered as Extension course CSCI E-177 (enrollment 5).

CS 121: Introduction to Formal Systems and Computation Fall ‘04, Fall ‘05, Fall ‘08

• Required theory course for all undergraduate computer science concentrators.
• Enrollments: 57, 45, 80
• CUE overall course ratings (5.0 scale): 4.3, 4.3, 3.8
• CUE overall instructor ratings (5.0 scale): 4.6, 4.5, 4.1
• Also offered as Extension course CSCI E-207 (enrollments 21,20)

CS 225: Pseudorandomness Spring ‘02, Spring ‘04, Spring ‘07, Spring ‘09

• New graduate course.
• Enrollments: 32, 19, 18, 11
• CUE overall course ratings (5.0 scale): 4.5, 4.9, 4.7, 5.0
• CUE overall instructor ratings (5.0 scale): 4.7, 4.9, 4.7, 4.9

CS 221: Computational Complexity Fall ‘02, Spring ‘06

• Graduate course.
• Enrollments: 15, 21
• CUE overall course ratings (5.0 scale): 4.7, 4.6
• CUE overall instructor ratings (5.0 scale): 4.8, 4.7

CS 229r: Topics in the Theory of Computation Spring ‘05

• New graduate course.
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• Enrollment: 7
• GSAS evaluation – Would take course again (5.0 scale): 4.7
• GSAS evaluation – Quality of instruction (5.0 scale): 5.0

Additional teaching

• Lecturer at IAS/Park City Mathematics Institute (PCMI) Summer School on Computational
Complexity Theory, Summer 2000.

• Invited tutorial “Randomness Extractors and their Many Guises” given at FOCS 2002.
• Invited tutorial “Randomness Extractors and their Cryptographic Applications” given at

TCC 2008.

External Funding

• NSF Early Career Development Award. “A Unified Theory of Pseudorandomness.” $350,000
plus $6,000 REU Supplement, 6/02–5/07.

• Alfred P. Sloan Research Fellowship. $40,000, 9/02–9/04.

• NSF Information Technology Research program, “ITR: Information Theoretic Secure Hyper-
Encryption and Protocols,” with M. Rabin (Harvard), Y. Ding (Georgia Tech), and R. Lipton
(Georgia Tech). $950,000, 8/02–7/06.

• U.S.–Israel Binational Science Foundation grant. “Pseudorandomness and Combinatorial
Constructions,” with O. Reingold (Weizmann Institute) and L. Trevisan (UC Berkeley).
$140,000, 9/03–8/07.

• U.S.–Israel Binational Science Foundation grant. “Pseudorandomness and Combinatorial
Constructions,” with O. Reingold (Weizmann Institute) and L. Trevisan (UC Berkeley).
$136,000, 10/07–9/11.

• Radcliffe Institute Research Fellowship, $20,000, 10/03.

• NSF Cybertrust grant, “New Complexity-Theoretic Techniques in Cryptography,” $399,999,
9/04–8/08.

• ONR Young Investigator Award, “Pseudorandomness and Applications,” $300,000, 6/04–
8/07.

• Guggenheim Fellowship, 8/07–7/08, $30,000.

• NSF Cybertrust grant, “The Assumptions for Cryptography,” $400,000, 9/08–8/11.

Chronological List of Research Papers

All of the conference proceedings (and journals) listed below are refereed.
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[1] Salil P. Vadhan. The complexity of counting in sparse, regular, and planar graphs. SIAM
Journal on Computing, 31(2):398–427, 2001. Publicly distributed in May 1997.

[2] D. Wallner, E. Harder, and R. Agee. Key management for multicast: Issues and architectures.
Internet RFC 2627, June 1999. Work done by interns Kiran Kedlaya, Noam Shazeer, and Salil
Vadhan at NSA Director’s Summer Program 1995.

[3] Amit Sahai and Salil Vadhan. A complete problem for statistical zero knowledge. Journal of
the ACM, 50(2):196–249, March 2003. Extended abstract in FOCS ‘97.

[4] Amit Sahai and Salil Vadhan. Manipulating statistical difference. In Panos Pardalos, Sanguthe-
var Rajasekaran, and José Rolim, editors, Randomization Methods in Algorithm Design (DI-
MACS Workshop, December 1997), volume 43 of DIMACS Series in Discrete Mathematics
and Theoretical Computer Science, pages 251–270. American Mathematical Society, 1999.

[5] Michael A. Bender, Antonio Fernández, Dana Ron, Amit Sahai, and Salil Vadhan. The power
of a pebble: exploring and mapping directed graphs. Information and Computation, 176(1):1–
21, 2002. Extended abstract in STOC ‘98.

[6] Oded Goldreich, Amit Sahai, and Salil Vadhan. Honest-verifier statistical zero-knowledge
equals general statistical zero-knowledge. In Proceedings of the 30th Annual ACM Symposium
on Theory of Computing (STOC ‘98), pages 399–408, Dallas, TX, May 1998. ACM.

[7] Daniel Lewin and Salil Vadhan. Checking polynomial identities over any field: Towards a de-
randomization? In Proceedings of the 30th Annual ACM Symposium on Theory of Computing
(STOC ‘98), pages 438–437, Dallas, TX, May 1998. ACM.

[8] Mihir Bellare, Shai Halevi, Amit Sahai, and Salil Vadhan. Many-to-one trapdoor functions and
their relation to public-key cryptosystems. In H. Krawczyk, editor, Advances in Cryptology —
CRYPTO ‘98, volume 1462 of Lecture Notes in Computer Science, pages 283–299. Springer,
1998.

[9] Ran Raz, Omer Reingold, and Salil Vadhan. Extracting all the randomness and reducing
the error in Trevisan’s extractors. Journal of Computer and System Sciences, 65(1):97–128,
August 2002. Special Issue on STOC ‘99.

[10] Madhu Sudan, Luca Trevisan, and Salil Vadhan. Pseudorandom generators without the XOR
lemma. Journal of Computer and System Sciences, 62:236–266, 2001. Special issue on CCC
‘99. Extended abstract in STOC–CCC ‘99 joint session.

[11] Oded Goldreich and Salil Vadhan. Comparing entropies in statistical zero-knowledge with
applications to the structure of SZK. In Proceedings of the Fourteenth Annual IEEE Confer-
ence on Computational Complexity (CCC ‘99), pages 54–73, Atlanta, GA, May 1999. IEEE
Computer Society Press.

[12] Oded Goldreich, Amit Sahai, and Salil Vadhan. Can statistical zero-knowledge be made non-
interactive?, or On the relationship of SZK and NISZK. In M. Wiener, editor, Advances in
Cryptology—CRYPTO ‘99, volume 1666 of Lecture Notes in Computer Science, pages 467–484.
Springer-Verlag, 15–19 August 1999.
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[13] Ran Raz, Omer Reingold, and Salil Vadhan. Error reduction for extractors. In Proceedings
of the 40th Annual Symposium on the Foundations of Computer Science (FOCS ‘99), pages
191–201, New York, NY, October 1999. IEEE.

[14] Silvio Micali, Michael Rabin, and Salil Vadhan. Verifiable random functions. In Proceedings
of the 40th Annual Symposium on the Foundations of Computer Science (FOCS ‘99), pages
120–130, New York, NY, October 1999. IEEE.

[15] Oded Goldreich, Salil Vadhan, and Avi Wigderson. Simplified derandomization of BPP using
a hitting set generator. Technical Report TR00-04, Electronic Colloquium on Computational
Complexity, January 2000.

[16] Salil P. Vadhan. On transformations of interactive proofs that preserve the prover’s complexity.
In Proceedings of the 32nd Annual ACM Symposium on Theory of Computing (STOC ‘00),
pages 200–207, Portland, OR, May 2000. ACM.

[17] Omer Reingold, Salil Vadhan, and Avi Wigderson. Entropy waves, the zig-zag graph product,
and new constant-degree expanders. Annals of Mathematics, 155(1), January 2001. Extended
abstract in FOCS ‘00.

[18] Luca Trevisan and Salil Vadhan. Extracting randomness from samplable distributions. In
Proceedings of the 41st Annual Symposium on Foundations of Computer Science (FOCS ‘00),
pages 32–42, Redondo Beach, CA, 17–19 October 2000. IEEE.

[19] Oded Goldreich, Salil Vadhan, and Avi Wigderson. On interactive proofs with a laconic prover.
Computational Complexity, 11:1–53, 2002. Extended abstract in ICALP ‘01.

[20] Boaz Barak, Oded Goldreich, Russell Impagliazzo, Steven Rudich, Amit Sahai, Salil Vadhan,
and Ke Yang. On the (im)possibility of obfuscating programs. In J. Kilian, editor, Advances
in Cryptology—CRYPTO ‘01, volume 2139 of Lecture Notes in Computer Science, pages 1–18.
Springer-Verlag, 19–23 August 2001.

[21] Michael Capalbo, Omer Reingold, Salil Vadhan, and Avi Wigderson. Randomness conductors
and constant-degree lossless expanders. In Proceedings of the 34th Annual ACM Symposium
on Theory of Computing (STOC ‘02), pages 659–668, Montréal, CA, May 2002. ACM. In joint
session with CCC ‘02.

[22] Luca Trevisan and Salil Vadhan. Pseudorandomness and average-case complexity via uniform
reductions. Computational Complexity, 16(4):331–364, December 2007. Preliminary version in
CCC ‘02.

[23] Nenad Dedic, Leonid Reyzin, and Salil Vadhan. An improved pseudorandom generator based
on hardness of factoring. In Security in Communication Networks: Third International Confer-
ence (SCN 2002), volume 2576 of Lecture Notes in Computer Science, pages 88–101. Springer-
Verlag, 11–13 September 2002.

[24] Eli Ben-Sasson, Madhu Sudan, Salil Vadhan, and Avi Wigderson. Randomness-efficient low
degree tests and short PCPs via epsilon-biased sets. In Proceedings of the 35th ACM Symposium
on Theory of Computing (STOC ‘03), pages 612–621. ACM, 2003.
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[25] Chi-Jen Lu, Omer Reingold, Salil Vadhan, and Avi Wigderson. Extractors: optimal up to
constant factors. In Proceedings of the 35th ACM Symposium on Theory of Computing (STOC
‘03), pages 602–611. ACM, 2003.

[26] Boaz Barak, Shien Jin Ong, and Salil Vadhan. Derandomization in cryptography. SIAM
Journal on Computing, 37(2):380–400, May 2007. Preliminary version in CRYPTO ‘03.

[27] Daniele Micciancio and Salil Vadhan. Statistical zero-knowledge proofs with efficient provers:
lattice problems and more. In D. Boneh, editor, Advances in Cryptology—CRYPTO ‘03,
volume 2729 of Lecture Notes in Computer Science, pages 282–298. Springer-Verlag, 17–21
August 2003.

[28] Salil P. Vadhan. Constructing locally computable extractors and cryptosystems in the
bounded-storage model. Journal of Cryptology, 17(1):43–77, January 2004. Extended abstract
in CRYPTO ‘03.

[29] Boaz Barak, Yehuda Lindell, and Salil Vadhan. Lower bounds for non-black-box zero knowl-
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