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Deal Colleagues.

Re: Dr Jorge L. P. Ramirez Alfonsfn's work submitted for Habilitation à

diriger des recherches

I strorrgly ancl u'ithont reservation support the au'atd of Habilitation à diriger des

recherches to Dr Ranrir-ez Alfonsin on tile basis of the u'ork subnritted to tire parlei

arrd surnrrrarised in the dissertation Geéometrie Combi,natoire, Th,éorzes dr. Nornbr-es

et Graphes.

Dr Ramfrez Alfonsfn's clissertation contains solue first class resrtlts s'iticlt reveal his

renarkaltle problem-solving skills. It also shou,s his wide and diverse research itrterests.

But ri-|at I find evell utore importaut, Dr Raurirez Alfonsin is acltieving in his rvork

a natural and fruitful svntiresis of techniques aud ideas frorn different branches of

mathernatics.

At this poiut. I rvisli to take the libertl' of makiug 6 fslv geueràl reurarks concet'ttiltg tlte

ulclerly,-ing principles of assessruent of academic achiel'etneut atld academic plogless. I

believe that lve have to put special l'alue on q,ork of those of our colleagues 
"vho. 

iike

Dr Ralrirez Alfo1si1. strit'e to u'olk iu severai adjacent afeas, ol' at a juliction of varlous

bralches of tnathenratics. I can offel tu'o reâsolts for nty preferetice. Filst. it is difflcult to

be a poll'math. Secondll', interdisciplinary research supports the unity and the integritv of

ruatherlatics. This secorrd aspect of interdisciplinaritv is itrcreasinglf inrportarrt because

specialisation, fragrnentatiori and compartruentalisation are the l lrevaleut teudeucies iu

tire intellectual and techuological developurent of the uroderu rvorid.

I fi1d it vely' inrportant that Dr Ramirez Alfonsin pa;'s special attentiou to probiettrs

u,hich plal' an integrating role in matheuratics. His rn'ork on the Flobenius Problem is

a u.onderful example of this approach. I quote Dr Ranrirez Aifonsfn's book [t].

During the ealh'part of the last centut'\'. Ferdinancl Georg Frobenitts (1849

1917) raised the follou,ing problem. knou'n as the Frobenitts Problern: given

relatively prirue posit ive integers er,.. . ,an. f iud the largest t latttral t lul]L-

ber (cal led t l te Frobenius nuntber attd denoted b: '  g(ot.. . . .orr) that is trot

IJ .L.  Ranr i rez Al fonsfn,  The Diophant ine FYobenius Problem. Oxford Univers i ty  Press.2005,205 pp.  ISB, ' r . -

0198568207.



representable as a r lonnegatir, 'e integet'cotnl>iuation of ar,.. . ,o,r. At f ir 'st
glance the Frobenius Problen] nray look deceptively specialized. Neverthe-
less it cr-ops up again and again in the most unexpected places ancl has been
extremely useful in inr.estigating rnauy different problerns.

Théorèrne 1.3.1 of Dr Rantfrez Alfonsin's Dissertation states the,A/P-hardness of the
Frobenius Problenr under Turing reductions [2]. It is a r,'er]'important result. Dr
Ramirez Alfonsin proves Theorem l.l by giving a short and elegant hring reduction
fronr the Integer Knapsack Problerl [3, p. 376].

The difficultS' uud the beautl' of the Fibonacci Problem for specific sernigroups of
uumbers is clernonstrated b1'Théorème 1.3.2 of the Dissertation [ l ] .  Then the Fibonacci
Problern is applied to studv of certain t)'pes of tilings of squtrres and tori lry bricks

[5, Théorème 1.3.5]: the condition for the existence of a tiling is given in ternrs of tlie
Frobenius nrunber for a certain instance of the Frobenius Problenr.

The Dissertation also contains a nurnber of deep and beautiful results from discrete
and combinatorial geotttetrl'aticl graph theorl'. For exanrple. an1' embedding into R3
of the complete graph 1(7 on 7 vertices contains the trefoil knot or its mirrol image [6:
Théorème 2.3.11. I find it verv attlactive that the proof of this result uses the theon'
of oricnted matroids.

The ideolog)' of Dr Ranrirez Alfonsin's approach to spatial enrbeddings of glaphs is
rellected in his illuniinatirrg srirve\' [t]. tt is naturally linked to the studl of the parti-
t ions of t l te sets of edges of the complete graphs into paths [8: Théorèures 3.1.1 3.1.3]
anr. l  trees [e: Théorème 3.2.1]. to the theorr. 'of oriented nratroids [10: Théorèmes 2.1.1
arrd 2.1.2] and [rr;Théorèure 2.1.5] and hyperplane arlangen]ents [12: Théorèure 2.2.1].

[ r3 ;  Théorène 2.2.4] .  [14:  Théorène 2.2.4] .  [15;  Théorème 2.2.6] .
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To summarise, the Dissertation represents very irnportant rnathematical rvork rvhich
rneets all criteria for Habi,li,tation à di,riger des recherches.

I reiterate that I rvholeheartedly support the award of Habilitation à diriger des
recherches to Dr Ratnirez Alfonsin.

Should you rvish to ask rne any fr.rrther questions regarding Dr Ramirez Alfonsin's
r,vork please do not hesitate to coutact me.

Yours siucerely,

Alexandre Borovik

Professor A.V. Borovik
tel +aa(0)161 200 3645
email Alexandre. Borovik@manchester.ac.u k


