Course IMSc, Chennai, India

Januar9~l\/\arch 2019

Combinatorial theoxy of orthogonal Polgnomials

and continued fractions

Xavier Viennot
CNRS, | aBRE Bordeaux

www.viennot.org

mirror website

WWwW.imsc.res.in/ ~viennot

P e W ~ S




The Art of Bijective Combinatorics

ettt An introduction to enumerative, algebraic
and bijective combinatorics (2016)
Partll.  Commutations and heaPs of Pieces
with interaction in physics, mathematics and computer science. (201 )
Partlll.  The cellular ansatz:

bijec‘cive combinatorics and quaclratic algebra (2018)
Robinson-Schensted-Knuth, PASEP, Tilings, Altemating Sign Matrices ...

under the same roo1C

Part V. Combinatorial theorg of orthogonal Polgnomials
and continued fractions (2019)



The Art of Bﬂective Combinatorics

« AB\J/C »

« Video-book »

- videos
_ slides

- www.viennot.org

mirror website

www.imsc.res.in/ “viennot




EaCl"l colrsecan bC ‘FO”OWCCI iﬂClCP@ﬂClaﬂtlg

Two levels:
~ 1Cor master ancl gracluate stuclents

~ For Professors ancl more advance& stu&ents

uncler the name « complements »

sometimes no Procnc



U L ST PR LR S TY 7T S DR R SRR R S PR 1 S S -n.n--'—h‘ll'l-l-‘_._-..... i e

Chal:)ter O

Overview of the course

IMSc, Chennai
10 Januarg 2O

Xavier Viennot
CNRS 1 abRL Bordeaux

www.viennot.org

mirror website

WwWw.Imsc.res.in/ ~viennot

B e Pl e

e Rt i e 3= e 1 =




OVH"‘OS/O vm,z "?0 eﬂmovmaa&

o&méca,@ Ma,Z}pw
A\nc‘we. :iumob\:ou Peoel, Mok

/{,hl‘erf» g—&l‘\'on

nwwmerv CCC.Z ama,é;, DU m&mad, wadvralire
_o[i(fzrw (‘Iwz,a,aw( wtéa,m,z -equo.é'LbM

‘?nko.(ctc wom Eaom ’ :
‘%e“&—m Zf"o.fdo Fecad s



sim((+)0) = 2im O U, (10)

Tebebucl
U, (0 Tge}ﬂm ™ Bowil.

+4 | Yo
] S U, 0-x) 2T g,

N vccﬁﬂ' m?

con(n®) =_‘:\ (m 9)"

¥
£ ¢
%=

ARSI T.(0
OUTA 30 ccep ' Tuuﬁ&\

“.‘(‘ TY»»:-»

=

p




{R(x)}“zo T, (x) € R[]
Aﬁm

Telgnom d@_ (T;,('z )) _—
clzam

_-g(’r'(x) Q(z)) éj?(x)’ Q(z) ‘{/",(’.‘)
R

meadwre.. /,L



boolk

G.Szeao - .
(A:'sx?p b dian [PeCy—

ved, (AY5%, Aqé€, 4475)

bookk T. ChiBaro (1977) wal. S



oYW conl'\)wu.eo(. 'rmé\'om

DIVERGENTIBVS 225

1+ x
IA42X
142%
I+3%
143X
224 DE SERIEBVS e
§. 21. Datur vero alius modus in fammam hu- S
1452

jus feriei inquirendi ex patura fradionum - continuarum . ,

petitus , qui multo facilius et promtius negotium con- 14+5%
ficit : fit enim formulam generalius exprimendo : 1461
o | 5 I4+6%
A —1— 1x+2x*-0x'H24x-1 20x°+72015- 5 040% 7+ . =5 7%
———

§. 22. Quemadmodum sutem huiusmodi . fra&io-



98 w3 ) 0 ( §ee

F RACTION IBV S CONTIN VIS

DISSERT ATIO.

‘ AVCTORE
Leonh.  Euler.

6 1.
Arii in Analyfin recepti funt modi quantitates, quae

“alias difficulter affignari queant, commode expri-
“mendi.’ Qrmntatcs fcilicet irrationales et trans-

cendentes, cuingmodi funt ioganthmx, arcus circulares, alia-

rumque. curnarum: quadraturae, per feries infinitas exln-
beri folent, quae, cum terminis conftent cognitis, valo~
res illarum *quantitatum fatis diftinGe indicant. Series au-
iem iftae duplicis funt generis, ad quorum prius pertinent
illae feries, quarum termini additione fubtractioneve funt
connexi; ad pofterius vero referri poffunt eae, quariim
termini multiplicatione coniungunwr.  Sic vtroque mo-
do area circuli, cuius diameter eft — 1, eXprimi fo-

let ;priofe nimiram 4rea circoli_aequalis dicitur 1 —§—4-

_--'—}---etc in infinitum; pofteriore vero modo eadems

2.4 4.6.6.8.8.10. 10

"area aequatur huic exPrefﬁom e e o ete.. 0 in-
finitum. Quarum ferierum illae reliquis merito praefe-
runtur, quae maxime conuergant, et pauciffimis {umendis
terminis valorem quantitatis quaefitae proxime praebeant.

§. 2. His duobus ferierum generibus non immerito

foperaddendum  videtur tertium, cuius termini continua
‘ dinie
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‘ AVCTORE
Leonh.  Euler.

6 1.
Arii in Analyfin recepti funt modi quantitates, quae

“alias difficulter affignari queant, commode expri-
“mendi.’ Qrmntatcs fcilicet irrationales et trans-

cendentes, cuingmodi funt ioganthmx, arcus circulares, alia-

rumque. curnarum: quadraturae, per feries infinitas exln-
beri folent, quae, cum terminis conftent cognitis, valo~
res illarum *quantitatum fatis diftinGe indicant. Series au-
iem iftae duplicis funt generis, ad quorum prius pertinent
illae feries, quarum termini additione fubtractioneve funt
connexi; ad pofterius vero referri poffunt eae, quariim
termini multiplicatione coniungunwr.  Sic vtroque mo-
do area circuli, cuius diameter eft — 1, eXprimi fo-

let ;priofe nimiram 4rea circoli_aequalis dicitur 1 —§—4-

_--'—}---etc in infinitum; pofteriore vero modo eadems
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"area aequatur huic exPrefﬁom e e o ete.. 0 in-
finitum. Quarum ferierum illae reliquis merito praefe-
runtur, quae maxime conuergant, et pauciffimis {umendis
terminis valorem quantitatis quaefitae proxime praebeant.
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§. 21. Datur vero alius modus in fummam hu-
jus fexiei inquirendi ex natura fradtionum - continuaram
petitus, qui multo facilins et promtius negotium c€on -
ficit : fit enim formulam generalius exprimendo :
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§. 2x. Datur vero alius modus in fummam hu-
jus fexiei inquirendi ex natura fradtionum - continuaram
petitus, qui multo facilins et promtius negotium con -
ficit : fit enim formulam generalius exprimendo :
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