
Contents 1978

1978-1

January 1,2: De Branges ideas on analysis for the equations Lu = P du
dx+Qu = λu, P =

(
1
i 0
0 i

)
,

and Lu = (−u′′) + qu = λu.

January 3,4: Lee-Yang theory.

1978-2

January 4,5: Review discrete wave equations.

January 6: On Dirac system where the p is a sum of of δ-functions at the integers.

January 7: On a probability measure ν on S1 and an associated orthonormal polynomial basis for
L2(S1, dν).

January 8: Review Bessel K-function and de Branges theorem.

January 9: A hueristic explanation for the completeness relation.

January 11: A J-matrix eigenvalue problem.

1978-3

January 12,13: A Dirac system on 0 ≤ x <∞ with φ(0, λ) =

(
1
1

)
.

January 14: On Lu = −u′′ + qu = λu, 0 ≤ x ≤ `.

January 16: De Branges approach to completeness. Scattering theory for Scrödinger’s equation
on R.

1978-4

January 17,18: Electrical circuits.

January 19: Scattering for the Dirac system
du

dx
=

(
i(λ− a) p

p −i(λ− a)

)
u.

January 20,21: Power flow for a circuit.

january 22: On a linear mechanical system consisting of n particles.

January 23: Symmetry for a 2-port.

1978-5

January 24: An invariant wave equation on the PSL2(Z) tree. Characteristic impedance of a
2-port.

January 25,26: Reverse for 2-ports. On an electrical system on the PSL2(Z) tree, invariant under
the group action.

January 27: Deriving Lee-Yang electrically.

January 28: Deriving the relation between impedances at the ports of an n-port.

1978-6

January 29: On the equation z3 − α

γ
z2 +

α

γ
− 1 = 0 where α, γ ∈ R and α2− γ2 = 1. The Hilbert

space picture for circuits for a finite resistance network.
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January 30,31: On the fundamental solution for ∆ =
1

r2
∂

∂r
r
∂

∂r
+

1

r2
∂2

∂θ2
in the plane, mbox∆u =

1

r2
∂

∂r

(
r2
∂u

∂r

)
+

1

r2 sinφ

∂

∂φ

(
sinφ

∂u

∂φ

)
+

1

r2 sin2 φ

∂2u

∂θ2
in three dimensions and ∆ = d2

dx2 on R.

Geometry of the UHP.

1978-7

February 1: On
∂2ũ

∂t2
= ∆ũ = y2

(
∂2

∂x2
+

∂2

∂y2

)
ũ in the UHP.

Geometry of the non-euclidean disc.

February 2,3: More on the geometry of ∆ in the UHP.

February 4: The spectrum of ∆ in the UHP. Eisenstein series. Note by Harald that ζ(2s) appears
in the Eisensein series instead of ζ(s).

1978-8

February 5: Attempt at automorphic Dirac equation. Maxwell’s equations. Dirac style version of
scattering in automorphic setting.

February 6: To construct an invariant self adjoint operator on the UHP starting with ∂.

February 7: Eisensein series of weight k. Continued fraction expansion and the PSL2(Z) tree.

February 8: On θ(τ) =
∑
n∈Z e

iπn2τ .

February 10: Evaluating
∑

0≤− d
c<1

1
cs where −dc ∈ Q is in lowest terms.

Febraury 11: Another version of the Γ′ tree.

February: More on the PSL2(Z) tree.

February 13: Determining the spectrun of the Laplacian in the PSL2(Z) tree where δf(x, y) = f(x)− f(y),
δ∗g(x) =

∑
y g(yx) and ∆ = δ∗δ.

1978-9

February 14: Calculations exploring ∆u = λu on the modular tree.

February 15,16: Cohomology for a tree and finite subtree.

February 17: Dirichlet norm on a Riemann surface.

Febrary 18: Harmonic extension from its boundary to a disc. Ends of a modular tree.

1978-10

February 19: Spectrum of ∆ on the modular tree,

February 20: Ford circles. Calculations for ∆ in L2(Γ/G) where Γ = PSL2(Z ⊂ G = PSC2(R).

February 23: Analysis on G/K where G = SL2(R) and K = SO2(R).

February 25: Atiyah’s L2 index theorem.

February 26: Analogues of invariant differential operators on the modular tree.

February 28: On de Branges theory. Nevanlina matrix.

March 2: Review equations of motion for strings.

March 4: On a Dirac system with a δ-function potential.

1978-11

March 5: Continuing analysis of Dirac system with δ-function potential.
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March 11: Review of electricity facts.

March 12,14: Analysis for a closed symmetric operator on a Hilbert space.

March 16,17: Closed symmetric operators with deficiency indecies (1, 1).

March 18: On non-necessarily densely defined closed symmetric operators.

1978-12

March 19,20: More on closed symmetric operators of deficiency indices (1, 1).

March 23: On the equation −u′′ + qu = w2u and de Branges functions related to solutions.

March 25: De Branges filtrations for L2(R, dµ),
∫

dµ
x2+1 <∞, equipped with a symmetric operator

with deficiency indices (1, 1).

March 26: On the general theory for a closed symmetric densely defined operator of type (1, 1)
with no seld-adjoint component. Review of Sz-Nagy theorem about contractions.

March 27: More on contraction operators and scattering theory.

March 28: Note on a symmetric operator of type (1, 1).

1978-13

March 29: Automorphisms of the category of symmetric type (1, 1) operators without self-adjoint
component and associated contraction operators.

March 30: Partial isometries and Waldhausen’s treatment of π1 for a manifold and a codimension
1 submanifold.

March 31: Contractions and scattering operators.

April 1,2: More on partial isometries with deficiency indices (1, 1).

1978-14

April 11,13: More on contraction operators.

April 17: Szego’s theorem.

April 18: Applying Szego’s theorem to a contraction on L2(S1l, dν).

April 20: More on contraction operators.

April 21: Invariant subspaces of a partial isometry.

April 23: Riesz-Herglotz representation of a rational function and the Blaschke product represen-
tation of a rational function.

April 28-May 4: Filtration associated to a partial isometry and associated contraction.

1978-15

May 5,6: Scattering matirx associated to 2-ports. Example from Scrödinger’s equation−u′′ + qu = k2u
where q has compact support.

May 7: Note on functions f analytic for |z| < 1 + ε, and g such that |f | = |g| on |z| = 1 with the
same zeroes in |z| < 1.

May 9: More on 2-ports.

May 10,11,12: Notes on a hermition of signature (+,−) on 2 dimensional vector space. Three
equivalent descriptions of 2-ports.
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1978-16

May 13: On T ∈ GL2(C[z, z−1]), a polynomial function of z such that |z| ≤ 1⇒ T ∗PT ≥ P and
|z| ≥ 1⇒ T ∗PT ≤ P .

May 14: Transfer matrices T (z) whose only singularity is at z = 1.

May 15: Factorizing matrices in SL2(k[λ]).

May 18: Bound states associated to L =
(
d
dx + p

) (
d
dx − p

)
.

May 19,20: Note on L = − d2

dx2 + q where q(x)→ 0 fast as x→ ±∞.

May 21: Bound states for half line cases. Removing bound states.

May 22: On L = − d2

dx2 + q, Lφλ = λφλ, φλ(0) = 0, φ′λ(0) = 1.

1978-17

May 24,25: Hilbert space picture explaining 1-ports in terms of scattering or reflection coefficients.

May 28: On −u′′ = k2u, 0 ≤ x <∞, u′(0) = hu(0).

May 31,June 1: Incorporating bound states into the theory of relations between 1-ports, abstract
scattering, inner functions, orthonormal polynomials over S1 and Schur development.

June 2,3: Line bundle on P1 associated to an inner function. Piecewise-smooth functions and the
Riemann-Hilbert problem.

June 4: More on inner functions and Toeplitz Weiner-Hopf operator.

June 4: Organizing a discrete version of the half-line inverse scattering problem.

1978-18

June 6,8: On the Deift-Trubowitz trace formula starting with Feynman-Kac formula, discrete case.

June 9.10: More on 1-port scattering function.

June 11,12: Construction of Schur system.

1978-19

June 13,14: More on Schur sequence and recurrence relation.

June 15: On the Schrödinger equation −u′′ + qu = k2u on 0 ≤ x < ∞. Relationship between
Dirac system and Schrödinger equation.

June 16,17,18: Example where φ(x, k2) = cos kx + γ sin kx
k satisfies −φ′′ + qφ = k2u, φ(0) =

1, φ′(0) = γ > 0.

June 19: Scattering function and Cayley transformation.

June 20,21: Factorizing S : S1 → S1, and associating a scattering function to a measure on S1.

June 24,25: Dirac systems and Schrödinger DE’s on 0 ≤ x <∞.

June 26: The continuous analogue of a port.

June 27-30: The splitting L2(dx) = L2(−∞, 0) ⊕ L2(0, b) ⊕ L2(b,∞) and the semigroup T (t),
T ≥ 0 where T (t) takes f ∈  L2(0, b) shifts it distance t and projects onto (0, b).

1978-20

July 1: On the relation between contraction semigroups and their infinitesimal generators.

July 2: On a closed densely defined operator B such that (Bu, u) + (u,Bu) ≤ 0 and its Cayley
transform.
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July 3: On a maximal dissipative operator B and the semigroup etB , t ≥ 0.

July 4: Review the scattering function S for a discrete 1-port.

July 5-8: Note on a pertial isometry of typre (1, 1) and contractions extending it.

July 9: Multiplication by z on L2(S1). Connecting a pair of 2-ports. Continuous analogue.

1978-21

July 10,11: Putting together a port (H , A) and a transmission line.

July 12: Review discrete scattering.

July 15,16: Mathematical description of 1-ports.

1978-22

July 18: Continuous analogue of 1-ports and Schur process.

July 21-23: Orthogonal projections in L2(dk/2π).

July 24: Constructing a port (H , U(t), eout, ein) for −u′′ + qu = k2u, q ∈ C∞0 (R).

July 25: Dirac equations corresponding to a Schrödinger equation.

1978-23

July 26: Discrete Schrödinger equation.

July 27,28: Existence of scattering matrix when
∑
|hn|2 <∞.

July 30: Discrete Schrödinger equations - example of non-uniqueness for hn.

1978-24

August 1: Spaces H ,Hx for Dirac equation.

August 2: De Branges spaces as ports.

August 5: Point valuation formulas for a port.

August 9,10,12: Singular strings (point mass, massless stretch). Continuous analogue of Schur
representation.

August 21-24: Sequence of orthonormal polynomials associated to a probability measure on S1

and associated Schur system.

1978-25

August 26-31: More on a probablity measure on S1 and associated Schur system.

September 2-9: Proving that if the response function is analytic for |z| ≤ 1 and of modulus < 1
then the Schur parameters decay exponentially.

September 13: Uniqueness of Schur coefficients given the reflection coefficient.
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1978-26

September 14,15: Existence of a system (H , U, pn, qn) given a Schur sequence {hn}.

September 18,19: Proving that R ∈ (`1)∧ implies that
∑
|hn|2 <∞.

September 21,22: Proving that if R ∈ (`1)∧ and |R| < 1 then
∑
|hn| <∞.

September 23: Inverse problem, finding the Schur sequence belonging to a given reflection coeffi-
cient R.

September 24: More on Schur sequences.

September 25: Calculating the matrix spectral measure for a Schur system in terms of the reflection
coefficients R+, R−.

1978-27

September 30-October 12: More on Schur systems. Scattering for a Dirac system. Transfer
matrices.

October 22,24: Deift-Trubowirz trace formula. Marchenko equation.

1978-28

November 4: Schrödinger equation −u′′ + qu = k2u and Green’s function for L = d2

dx2 + k2. New-
ton’s proof that 1−Gq has Fredholm determinant A(k) defined by scattering eikx ↔ A(k)e−ikx +
B(x)eikx.

November 9: Calculating det

((
k2 + d2

dx2

)−1 (
k2 + d2

dx2 − q
))

= det(1−Gq).

November 10,11: Automorphic wave equation.

November 12: Laplace transform method for solving d2u
dx2 = −Lu, u(0) = u0, u′(0) = u′0. The wave

equation d2u
dx2 = (∆ + 1

4 )u on y ≥ a with u(x+ 1, y) = u(x, y) and ∂u
∂y (x, y) = 0 on y = a.

November 14: Duistermaat-Guillemin results relating the spectrum of ∆ to the length of closed
geodesics.

1978-29

November 17: Applying Marchenko-Faddeev to the automorphic scattering data

R(k) = ζ̂(1+2ik)

ζ̂(1−2ik)
in Imk > 0.

November 17,19: Lippmann-Schwinger integral equations.

November 21: Levine-Schwinger on defraction by an aperture in an infinite plane.

November 22: Weiner-Hopf approach to the Sommerfield problem.

November 23: Note on plane waves.

November 24: Schwinger problem.

1978-30

November 22,26: Maxwell’s equations inside a wave guide.

November 28-December 2: Schwinger problem ∆ψ + kψ = 0 with ∂ψ
dn = 0 on the boundary.

December 5,7: Lippmann-Schwinger equation.

1978-31

December 10: Three dimensional scattering for a spherically symmetric potential.
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December 14-18: Three dimensional scattering for (∆ − V + k2)ψ = 0 where V has compact
support.

1978-32

December 19,20: Understanding the significance of 1−G+
k V : Ker(∆ + k2 − V )→ Ker∆ + k2 for

the scattering problem.

December 21: Dirac system d
dx

(
u1
u2

)
=

(
ik h

h −ik

)(
u1
u2

)
oon [0, 1] where u1(0) = u2(0).

December 22: More on 1−G+
k V .

December 23: Showing that Dirac and Schrödinger determinants have the same zeroes.

December 24: Are det
(

1−
(
d
dx + ik

)−1
h
(
d
dx − ik

)−1
h
)

and det
(

1−
(
∆ + k2

)−1
(h′ + h2)

)
equal?

December 25: Obstacles in a wave guide.

December 26-28: Scattering by a sphere.

1978-33

December 29: Return to Schwinger problem (∆ + k2)ψ = 0, ∂ψ∂n = 0 on boundary.

December 30: Green’s function formulas.

December 31: Scattering by a circle in the plane.
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