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4 “Jensen polynomial for the Riemann zeta function and other sequence”
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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,.
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“Programming shape using Kirigami tessellations”
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