Notes for “A Tribute to Paolo Gronchi”
Slide 2: I am grateful to Francesco Mugelli for providing access to the book about the competition.  He told me that in 1984, he was not officially eligible for the competition, being a year too young, but was given permission to enter by Carlo Pucci.  In the event, he won, and Paolo was equal second.  The next year, when Francesco was eligible, he placed second!  In 2025, Paolo’s name was permanently added to the Gara Matematica di Firenze in recognition of the vast amount of time he devoted to the competition as an organizer.  The photos are courtesy of Francesco.
Slide 3: The photo (courtesy of Tatiana Gronchi) was taken during Paolo’s military service in the air force.
Slide 4: I thank Tatiana for this wonderful photo of her and Paolo on his graduation day.  Note how everyone is smiling, the usual effect that Paolo had on everyone he met.
Slide 6: The photo (courtesy of Tatiana), taken in the beautiful Piazza del Campo, shows Strambach on the right.  Paolo, in the center, is flanked by Tatiana and his mother Anna.  At the time, Paolo’s father Divo, an important banker, had an office overlooking the square.
Slide 7: I took this photo of Stefano Campi myself.  The occasion was the Calcio Storico Fiorentino, a medieval soccer match held annually in the Piazza Santa Croce in Florence.  The result from the 1995 Campi-Colesanti-Gronchi paper that was so useful is as follows.  Given a convex body K in Rn and a finite set U of directions that span Rn, there exists a convex polytope P whose brightness function equals that of K in each direction in U and whose outer normal vectors lie in a set V of directions that can be computed from U.
Slide 8: The link should take you to the web page for Geometric Tomography.  Click on “Brightness Function” under “Algorithms”, then on the button labeled “Octahedron”.  Using the default number 40 of directions and default level 0.0 of noise, on pressing “Submit” you should see a reconstruction of a polytope P with exactly the same brightness function as the octahedron in each of a certain set of 40 directions.  Increasing the noise level to 0.05 (say), the reconstructed polytope P is in a sense the best approximation to the octahedron given the noisy data.  As indicated on Slide 7, the algorithm is strongly consistent, as was proved by Kiderlen, Milanfar, and me in 2006.  This means that the polytope P converges, almost surely, to the convex body K in the Hausdorff metric as the number of measurements tends to infinity. 
Slide 10: This combines several slides taken from a talk Paolo gave on convex bodies of constant width.  I am very grateful to Tatiana (and Gabriele Bianchi, who set me the files, also the ones for Slides 20-23) for allowing access to Paolo’s laptop.
Slide 11: The first photo (courtesy of Stefano Campi) shows Paolo, Stefano, and Andrea Colesanti in the courtyard of the palazzone in Cortona.  It seems that no group photo showing all the participants was taken that year.  The group photo from the 1999 meeting shows the location of my first real interaction with Paolo, at the spot where my elbow is resting on the ledge.  Paolo attended the 1999 meeting, but for some reason does not appear in the photo; it’s possible that he took it himself.  The 2001 Oberwolfach group photo shows an unusually strong contingent of Italians: Besides Paolo, Stefano, and Andrea, we can see Gabriele Bianchi, Carla Peri (sadly, no longer with us), and Aljoša Volčič. 
Slide 12: At the invitation of Carlo Pucci, I worked at IAGA for six months in 1989-90.  The first photo of the institute shows the front entrance and my British car.  IAGA was housed in a villa on the outskirts of Florence, with views over open countryside.  The second photo shows the very narrow road flanked by high stone walls that approached the institute from the rear.  There was a right-angled corner at the end, and traffic flowed in both directions!  As a result, especially in the morning and late afternoon, there was a constant honking of horns, so that despite its tranquil setting, it was easily the noisiest place I have ever worked. One day, as I left work, I saw that a no-entry sign had been placed at the corner.  I drove home looking forward to finally working in peace.  But the next day was just as noisy, because none of the drivers trusted others to obey the sign.
Slides 13-14:  One day a Florence neurosurgeon, Franco Ammannati, visited Stefano’s office and asked if he could help design an algorithm for a surgical procedure.  Stefano explained the problem to Paolo, and the result was a joint paper in Acta Neurochirurgica.  Soon after, Stefano took up a position in L’Aquila, but Paolo continued the collaboration with Ammannati. Stefano told me that Paolo attended an operation during which the procedure was carried out.  Patients had to wear a metal cap, to fix the position of the stimulating electrodes, which reminded Paolo of a scene from the Woody Allen movie Sleeper.
Slides 15-17: The email from October 1996 is the first I received from Paolo.  We both attended the 1997 Dagstuhl conference and there started to consider the possibility of a discrete version of the Brunn-Minkowski inequality.  After a long learning process, we were able to apply compression, a discrete form of Blaschke shaking, to prove the stated lower bound for the number |A+B| of points in the vector sum of two subsets A, B, of the integer lattice, in terms of two auxiliary sets DB|A| and DB|B|. The latter are formed by applying compression in various directions to the set A.  The procedure uses an ordering of points, the B-order, which depends only on the number of points in B.  Roughly speaking, the auxiliary sets preserve the cardinality while adopting a shape as close as possible to that of a “long simplex.”  For the inequality, it is necessary to assume that the dimension of B is n.
Slide 18: Much additional work is needed to derive Theorem 6.6 in our paper, the first we wrote together.  Although Paolo had not used Mathematica before, he very quickly wrote a program to compute lower bounds for |A+B|.  The Calculator button should open a separate window allowing the reader to experiment without a Mathematica license (this program was written by ChatGPT Plus).  The input is the dimension n, and the numbers a and b of the points in A and B, respectively. On pressing “Compute”, four numbers are generated: “Exact” is the lower bound from the inequality stated on Slide 15 (see above), Theorem 6.6 is the inequality stated on Slide 18, and Theorem 6.5 is another result from our paper giving an improvement to an earlier inequality of Rusza, made possible by the assumption that the dimension of B is n.  Pressing “Show Computation” reveals the formulas behind all the inequalities.  Neither Theorem 6.5 nor Theorem 6.5 is always better than the other; which is preferable depends on the input, particularly the dimension.
Slide 19: If one topic can be said to represent the main theme of Paolo’s research, it is shadow systems and their applications.  In particular, the proof of the Lp-Busemann-Petty centroid inequality in his 2002 Advances paper with Stefano Campi had accrued 186 citations on MathSciNet by October 2026, a very high number for a paper on convex geometry.
Slides 20-23: These slides are taken from a talk given by Paolo in 2006.  They include some very fancy animations, and provide an introduction to shadow systems, a concept that goes back to Shephard in 1964.  Slide 21 illustrates the simple geometry and explains the term “shadow system”: The sets Kt in the system are the oblique projections onto Rn of an auxiliary convex body K tilde in Rn+1.
Slide 24: The proof of the first statement on this slide in the 2002 Campi-Gronchi paper is decidedly complicated.  In his 2023 paper with Gabriele Bianchi cited on this slide, Paolo very briefly suggests a shorter proof using the stated 2008 result by Bianchini and Colesanti.  It took me a long time to understand that this suggestion works, though it is not as straightforward as it first appears.  (The difficulty is that the shadow systems depend on the time parameter t. To overcome this, it is necessary to use the assumption that (Kt) is a special shadow system called a parallel chord movement.)  While investigating this, with the help of ChatGPT Plus, another approach was revealed: One can actually write down a formula for the auxiliary body in Rn+1 that witnesses the fact that (Γp(Kt)) is a shadow system.  I am preparing a paper on these matters.
Slide 25: The lower bound in the 2003 Bianchi-Gronchi paper is still the best known.
Slide 28: The beautiful duality between Steiner and Minkowski symmetrals, probably the two most important of all, was proved by Paolo.  He, Gabriele, and I had been working together one afternoon and at a certain point decided to call it a day.  The next morning, Paolo handed us a piece of paper in his neat handwriting containing the clever proof of this duality.  Gabriele and I were both very impressed.  All Paolo would say is that it cost him some sleep.  For a long time, I kept this piece of paper in my files, but it seems to have been lost.
Slide 31: An example (the only one I have) of Paolo’s handwritten mathematical calculations.
Slide 33: This video clip was shown with the kind permission of Paolo’s family.  The idea was to bring Paolo himself into the lecture room, so that those who knew him could remember his strong voice and personality and those who didn’t could experience them a little.  I am very grateful to Francesco Mugelli for sending links to the full recording of Paolo teaching a preparatory course for students competing in the Mathematical Olympiad.  (This is not the same competition as the Gara Matematica di Firenze mentioned earlier.)  This and another such lecture can be found here:
https://www.dma.unifi.it/~mugelli/Appoggio/2014-11-26-Paolo_Geometria.mp4
https://www.dma.unifi.it/~mugelli/Appoggio/2016-02-12-Paolo_Numeri_Complessi.mp4
In an email dated June 10, 2026, Francesco wrote:
“Starting in 2014, Paolo and I organized a preparatory course for the Math Olympiad at the U. Dini Department for high school students. In the early editions, the lessons were recorded with the intention of making them available to everyone on the department's website, but due to lack of time, this was never done.
Here you can find some news about the various editions of the course: https://www.dimai.unifi.it/vp-186-olimpiadi-della-matematica.html
Regarding the Mathematics Olympiad, Paolo did much more than collaborate on the 2018 edition of the EGMO (European Girls' Mathematical Olympiad). He was a member of the Italian Olympiad Commission until 2009. If I remember correctly, he organized and perhaps conceived an internship for the best participants, held in Gaeta, a town north of Naples. I've been a member of the Italian Olympiad Commission since 2006 and Paolo did many things before.
About EGMO 2018: yes, Paolo was involved. The EGMO competition venue was the Hotel Michelangelo, a hotel on the Arno River, near the city center. The participants were staying at the same hotel, so we needed a different venue, but not far from the hotel, for grading. The School of Architecture was perfect for this purpose: Paolo took care of organizing everything.
In the 2018 edition, we organized, on an experimental basis (for the EGMO, it has existed in Italy since 2000), a team competition for participants.
Usually, team competitions involve teams of seven students from the same school who collaborate to solve 20 problems in two hours. At the EGMO, we formed teams of eight by combining representatives of two countries, each consisting of four female students.
The competition took place in the drawing rooms in the Santa Teresa building, also part of the School of Architecture, near Santa Verdiana, which you probably know. Paolo also handled the logistics for the team competition.”
Slide 34: The Oscar Wilde quote is one of many for which he is famous. Paolo’s research record is very substantial and impressive, but in my opinion, he could have done so much more had he devoted more time to mathematics.  In a way, I admire him all the more for being true to himself.  He did what he wanted to do and what he enjoyed doing, which so often involved helping other people.   

