


A- A question about pairs of lines in 3D projective space

Asked 7 years, 2 months ago  Active 7 years, 2 months ago  Viewed 555 times

Consider a 3-dimensional projective space X.

Let m be the smallest number so that there are m pairs of lines £, £}, €5, &, ..., €m, & in X
6 1 2

a)Foreveryi =1,2,...,m, & N& = 0.
b) For every i, j < m. i # j, & N €; # 0.

(If there is no upper bound on m we let m = o0.)

Questions:

a) Is it always the case that m = 6? Algebra, Amitai,

Amitgur, Avinoam

b) Is it (at least) true that either m = 6 or m = o00?

¢) What is the answer for the projective space over the Quaternions?
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Bijective proofs for Abel Sum identities
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Weighted enumeration of HD trees

% [Hg_y (K, 2)|2= n("a")

The sum is taken over all d-dimensional Q-acyclic simplicial complexes
with n vertices with complete (k-1)-dimensional skeletons.
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In EC Can you gain mileage by adding
weights?
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Interview with Amitai Regev Interview with Doron Zeilberger

Toufik Mansour

Amitai Regev is the Herman P. Taubman Professor of mathe-
matics at the Weizmann Institute of Science. He received his
doctorate from the Hebrew University of Jerusalem in 1972, un-
der the direction of Shimshon Amitsur. Regev has made signifi-
cant ions to the theory of identity rings. He
developed the so-called “Regev theory” that connects polyno-
mial identity rings to representations of the symmetric group,
and hence to Young tableaux. He has made seminal contri-
butions to the asymptotic enumeration of Young tableaux and
tableaux of thick hook shape, and together with William Beck-
ner proved the Macdonald-Selberg conjecture for the infinite Lie
algebras of type B, C, and D.

Mansour:  Professor Regev, first of all, we Regev: For my Ph.D." research (under Amit-

would like to thank you for acc

pting this in- sur) I chose the A® B problem, which was then

terview. What do you think about the devel- open. At an early stage of that research, I re-

opment of the relations between combinatorics  alized I should def
and the rest of mathemat:

rmine the
G is the Grassmann algebra®

Regev: Often there is an algebraic structure lots of work, the general case — followed. I ar-

with a corresponding combinatorial
s induced by the corresponding algebra carcer, o I feel lack the overview.

whic

structure, rive in combinatorics later in my mathematical

Toufik Mansour

Doron Zeilberger received a B.Sc. in mathematics from the Uni-
versity of London in 1972, and a Ph.D. in mathematics from the
Weizmann Institute of Science in 1976, under the supervision of
Harry Dym. Professor Zeilberger has important contributions
to the fields of hypergeometric summation and ¢-Series and was
the first to prove the alternating sign matrix conjecture. He is
considered a champion of using computers and algorithms to do
mathematics quickly and efficiently, and his results have been
used extensively in modern computer algebra software. Profes-
sor Zeilberger's distinctions include the Lester R. Ford Award

n 1990, Leroy P. Steele Prize for Seminal Contributions to Re-

\7}
search in 1998 for the dwelopmmt of WZ theory with Herbert Wilf, and the Euler Medal in

2004. In 2016 he received, together with Manuel Kauers and Christoph Koutschan, the David
P. Robbins Prize of the American Mathematical Society. Professor Zeilberger was a member
of the inaugural 2013 class of fellows of the American Mathematical Society.

Mansour:

Professor Zeilberger,

first of all goals of your research?

we would like to thank you for accepting this Zeilberger: Since, very soon, pure human-

interview.

Would you tell us broadly what generated mathematics will be done better and

combinatorics is?

Zeilberger: Combinatorics is everything. All
our worlds, the physical, mathematical, and
even spiritual, are inherently finite and discrete,
and so-called infinities. be their actual or po-

faster by computers, I dedicate my research to
teaching computers to do mathematics, that in
y combinatorics and number
. Tn fifty years, computers will not need
us, but until then, it is fun to act as “coaches”.
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Interview with Gil Kalai
Toufik Mansour

Gil Kalai received his Ph.D. at the Einstein Institute
of the Hebrew University in 1983, under the supervi-
sion of Micha A. Perles. After a postdoctoral position
at the Massachusetts Institute of Technology (MIT),
he joined the Hebrew University in 1985, (Professor
Emeritus since 2018) and he holds the Henry and
Manya Noskwith Chair. Since 2018, Kalai is a Pro-
fessor of Computer Science at the Efi Arazi School of
Computer Science in IDC, Herzliya. Since 2004, he has
also been an Adjunct Professor at the Departments of
Mathematics and Computer Science, Yale University.
He has held visiting positions at MIT, Cornell, the Institute of Advanced Studies in Prince-
ton, the Royal Institute of Technology in Stockholm, and in the research centers of IBM and

Photo by Muli Safra

Mansour: What advice would you give to
young people thinking about pursuing a re-
search career in mathematics?

Kaloa;
a) Learn to use, to master, and to enjoy com-
puter programming;
b) Learn to use, to master, and to enjoy the
English language. Here one can even add
¢) Learn touch typing.

Actually, these are pieces of advice that I
would also give myself at present, and I hope
they might be suitable for the elderly as well.
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Flag number inequalities
(Fantasy) Bounds on diameter
(Fantasy) EC for lattices of p-subgroups A_



Theorem 4.3 Every 2-simplicial d-polytope (d = 7) has a 3-face with less than T vertices.

Proof: Again it suffices to prove the theorem for 7-polytopes. Assume that every 3-face
of a 2-simplicial 7-polytope has 7 or more vertices (inequality f# —7 > 0 in the bottom
interval [—1, 3]) and that every 2-face is triangular (inequality 3 — f7 > 0in the interval
[—1,2]). Note that gf = fi —3 = 0 and therefore f; = 3. Consider the following 15
inequalities for 7-polytopes obtained by convolutions of the g-numbers, their duals and the
added inequalities, The theorem follows again from the infeasibility of this system of linear

inequalities.
(1]
[2]
[3]
[4]

(8]
[9]
[10]
[11]
[12]

[13]

[14]
[15]

(3= fo) *ai * g} *ai

(fo=T)*gi + g
90 *91 * 9
90 %93 * 9

91 * 9

(3—fo) * g7 * g
(fo=7)%gy *gi

(3= fo) * g0 * o
9 g1 * g1
gi * gf
(fo—T7)%gp
95 * g3

9% * 93
(3-fo) * g

gy *7T

18 foz — 363 + 18foy + 3foas — 6. f35 — 6f13
—6fo2e = f1as 2 0

=6 foz — fozs + 3 fou +42f3 + Tfss — 21 foy
+15f14 = 15fo0 20

= fozu + fozs = 10f1 =3 fis +5fu =5 fis
+3foz 20

3fo2e = foos + 201 +4 fiz = 10 fiy + 4 f15
—10f52 =20

—U+ T/ +ThH=TH+Tf = Tf - fo
+foz = fou + fos =5, 20

6f35 — 3 fozs + fias — 9fos + 3fons 20
=3 foze + 2 fozs + 15 for = 1510 + 21 foy
—1df5520

Sras = 3fozs + 635 — 9foy + 3 oo 20
=3 fo2t = 6f15 = fizs + 3foes +9f11 20
2fs = fos + fis = fas + fais = 3f1 =20
foa=Tfz =20

—8fs+4foz3 —4f13 +2f3 — fozs + fizs
+for =3 fos +10f2 =0

24 f3 — 12fo3 — 6 fas + 3 fozs +4f13 — fizs
+ foou — 3 fozs + 10 foo — 3 fo1 + 9 fas
-30f; =0

—fu2+3f220

—foo + fozs = fou + fos + 21 = Tfo =0
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6 fozas — 18 foas 46 fizs + 36 fiz — 18 fisn — 3 fomsr + frame
+6 fran
12 glegiegiag = —5dfa; — 0o — 0 fag + 2Tfoss 4 54 fap — 18 fyap +36 foy
40 faa6 =3 fossr + 6 fant 418 foas +3 foasr — 9 frae
—18 foas + 6 fuas —3 foms + frasr
3] g0 2 ga1%gl e gy = —60fos — 10 fosr —60 fis —30 fozs 460 fog +48 fis + 8 fuar
—12f135 — 2fuasr + 18 fozs +3 fozsr + 12foss —6 fres
—6 foas — foans 4 18 fuag +12foa
4] gi %9l egl e gy = —6fisn 46 fasn +6frar —6 fosr 430 foz +9 fozs — 15 foe
+15foar + 30 frie =30 fos 4 foms — foaer — 20 frz — 5 foas
=6 figs 410 figp — 10 fiys

1] gd =gf #gd # g% g0

5 gisgisgiegl = 30fu +15fuas — 15fose +9 foar 4 30 fre —30 fos —20 fug
—5foas — 10 fias + 10 fias —6 fraz

[6] 9 %93 * g = 3 faue =3 fre +3fose = fur + frr — foar + 20 f; +4fi5
—10 fag + 4 far — 10 fag + 10 fig — 10 fu

[T (fi =T8)sgisgl = 3fizeo — forer +20foz +4fozs — 10 fozs +4foar — 10 fon

—234 fass + 228 fran — 228 fase 4+ TS fasr — 76 frar + T foar
—1560 f3 —312fa5 4 T80 fsg — 312 fs7 + T80 fag — 760 fs
+T60 fos

8] (f2a—T8)sgisgy = —10fis +10fsz —3 fias 43 foss 4 5frac — 5 fozc — 5 frar
+5foar + 76 fas — T8 frag + T8 foas — 76 faar + 78 faar
—T8 fyqr 4 T60 fy 4 228 fy1 —380 fy; + 380 f;; — 380 fo
+300 fr4 — 390 fos

0] (f2—T8) =T wgy = —10fiz + 10fos —5fian + 5foss 4+ 5fiac — 5 foze —3 frar
43 oz + TO0 fy 4380 fy; —380 fy + 228 fy; — 380 foy
+300 fra — 390 fos
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