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Part I: 
Factorization



How Do We Factor BVPs?

Relation to Green’s Operators?



What Is a BVP?

A BVP is 

Abstract Setting:

linear



When Are Two BVPs Equal?

and

iff

denotes the equivalence class of  

Example:



What Is a Regular BVP?

is regular iff

Uniqueness

and

Existence

basis of (fundamental system)

is regular



solves                   iff and             

The Green’s Operator

Notation

General Formula:

BVP Green’s Operator

projection

Regularity is well-defined

a right inverse



How Do We Multiply BVPs?

Proof:

regular regular

“Notation”



The Problem Monoid

Multiplication

Neutral Element

Examples:

IVP are commutative

noncommutative

Identity operator



Elementary Green’s Operators I



Elementary Green’s Operators II

regular,linear



Stieltjes Boundary Conditions 

In language:

right ideal generated by 



Multiplying BVPs and Identities for Green’s Operators



How Do We Get Factorizations?

We want to factor

Choose a (regular) factor

Compute

Remaining factor

Factorization



The Factorization Lemma

regular

Then there exist                   with

regular and

such that

“Every factorization of the differential operator can be lifted 
to the problem level”



Splitting into Regular First-order Factors

regular

Then we can compute Stieltjes boundary conditions 

such that

Green’s operators:

“Every regular BVP can be factored into regular first-order BVPs”



Part II:
Division in the Realm of Linear Ordinary BVPs



From Green’s Operators to Green’s Functions



Volterra’s Kernel Composition



Factorization on Three Levels – An Example



Factorization versus Division



Mikusiński’s Convolution Field



Solving Inhomogeneous IVPs à la Mikusiński



Localization in Noncommutative Rings



The Ore Ring of Green’s Functions



The Problem Monoid



The Ore Condition on Problems



Lots of Fundamental Formulae



Solving Inhomogeneous BVPs à la Mikusiński



Conclusion 


