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Abslract

Orthogonal Rational Functions (ORFs) are meromorphic functions with no poles
in the extended complex plane outside of the real pole set {ay,.. ., ag }, with
0 [ag| <40 k=1,..., K, which satisfy a system of orthogonality conditions; in
particular, ORFs orthogonal with respect to varying exponential weights @ (z) =
exp(—NV(z)), NeN, where V: R\ {«y,..., ag } — IR is real analytic and satis-
fies certain ‘growth conditions’ at co and atag, k=1,.. ., K, are considered. The
principal question addressed in this talk is: how does one obtain asymptotics in
a double-scaling limit as N and n (= the ‘degree’ of the ORF) tend to infinity in
such a way that N/n =1+0(1) for z anywhere in the extended complex plane
and k=1,..., K? This will be addressed by considering the FOKAS-1TS- KITAEV
reformulation of the ORF problem as a matrix Riemann-Hilbert problem on E,
and then extracting the asymptotic behaviour via the DEIFT-ZHOU non-linear
steepest-descentmethod. Possible applications of ORFs to Multi-Point Padé Ap-
proximants, Random Matrix Theory, and Painlevé Transcendents will be dis-
cussed.
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