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A computational proof of Huang’s degree theorem
(Don Knuth, Stanford Computer Science Department; 28 July 2019, revised 3 August 2019)
Hao Huang recently posted his proof [1] of a beautiful combinatorial theorem that establishes Nisan and
Szegedy’s 30-year-old Sensitivity Conjecture for Boolean functions:
Theorem. Any set H of 2"~'+1 vertices of the n-cube contains a vertex with at least \/n neighbors in H.

His proof used the interesting sequence of symmetric 2" x 2" matrices A, defined recursively by

A I
Ao = (0); ,4,,:(11"7: 73{(4). forn > 0.

An easy induction proves that A2 = nl,. for all n > 0. Furthermore, every row and column of A, has
exactly n nonzero entries. Indeed, if we number the rows and columns in binary notation from 0...0 to
1...1, the entry in row a = a; ...a, and column § = b, ...b, is £1 when [a; — b| + - + |a, — ba| = 1,
otherwise it is zero.

Now let B, be the 2" x 2"~! matrix

B, = (A,,,,+ﬁ1_,n,,)‘
Tyn-1

Then B, has rank 2"~!, and we have

(A2 A A+ L\ (A A0l )
AnBn = ( = Sl =VnB,.

N
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“Programming shape using Kirigami tessellations”
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that I would be happy to be his advisor and communicated
my interest in him to our departmental graduate admissions
committee. He was accepted to our Ph.D. program and ar-
rived in Minneapolis on 24 July 2012. He looked happy and
of course I was happy to welcome him to a new chapter of
his life. He began his studies as all graduate students do. The
first year he took the standard graduate courses that are oblig-
atory for all students regardless of specialization. Next year
he studied and passed an examination in the specialized area
that I had recommended — local cohomology and D-modules.
After that he was ready to work on his thesis problem, which
was on D-modules.

His work resulted in a thesis entitled “The Bernstein Inequal-
ity for Formal Power Series”. This is an important contribu-
tion to the theory of D-modules over the ring of formal power
series. Thesis usually remain unpublished but people often
publish papers based on the results of their thesis. Based on
his thesis Peyman wrote a paper entitled “A Short Proof of
the Bernstein Inequality for Formal Power Series” and on 21
July 2019 submitted it for publication to the journal “Pro-
ceeding of the American Mathematical Society”. This paper
has already been accepted for publication by the journal but
has not yet appeared in print.(see https://www.ams.org/cgi-

bin/mstrack/accepted papers/proc)
Peyman defended his thesis on 4 July 2019. He already

had a job waiting for him. At his thesis defense he looked
as happy and smiling as when he first arrived in Minneapolis
in July 2012. Another chapter of his life was beginning and
he had everything it takes to make the best of it. I still find
it hard to believe that only half a year later I would come to
his funeral. A heart attack cut him down in his prime. His
death was both extremely tragic and completely unexpected.
I extend my deepest condolences to his family. May his soul
rest in peace

Professor Gennady Lyubeznik

Department of Mathematics

University of Minnesota
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In the memory of Peyman Ghahremani:

I learned of Peyman on 11 October 2011. That day he sent
me an e-mail from Iran expressing interest in doing a Ph.D.

under my supervision. His file looked impressive. I replied
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Sun-Sig Byun, (Seul National University, Korea)

Jialin Hong, (Chinese Academy of Sciences (CAS) China)
Yong Yang, (Texas State University, USA)

Thomas Schick, (University of Gottingen, Germany)
Matthew Daws, (University of Central Lancashire, UK)
Santiago Zarzuela Armengou, (University of Barcelona,
Spain)

Michel Habib, (Paris University, France)

Ergun Yalcin, (Bilkent University, Turkey)

Sergiy Butenko, (Texas A& M University, USA)

Xinmin Yang, (Chongqing Normal University, China)
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