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Quadratic Forms 

field

symmetric matrix

is regular if is regular

All quadratic forms considered are regular

n-ary quadratic form



Equivalent Forms 

n-ary quadratic forms  

if there exists

Example:

Every quadratic form is equivalent to a diagonal form

Notation:

Example:



Quadratic Maps

quadratic form

quadratic 



Adding and Multiplying Quadratic Forms

Orthogonal sum

Tensor product (Kronecker product)

commutative, associative, distributive semiring
Equivalence classes



Isotropic Forms and Hyperbolic Plane  

isotropic if

isotropic if there exists an isotropic vector

isotropic

Equivalence class for                   is called the hyperbolic plane 

anistropic otherwise

isotropic

Witt decomposition:

hyperbolic anisotropic

unique up to equivalence 



Witt’s Cancellation Theorem 

Can be done constructively:

Given an invertible matrix        such that  

We can compute an invertible matrix       such that

symmetric matrices 
corresponding to 



The Witt Ring

and

Witt similar if

equivalence classes withWitt ring:

is hyperbolic



Identities in Witt Rings

isotropic
Prop:

hyberpolic

We want to prove:

isotropic

We have to show in

and we want to find an invertible matrix 

compute at every step the 
corresponding matrices 
(especially Witt cancellation) 



Gröbner Bases and Witt Rings I

Gröbner Basis for the ideal 

Polynomials

Prove the result in the Witt ring
Can 
compute

Witness for 
the proof



Gröbner Bases and Witt Rings II

S-Polynomial

Witt cancellation

Witt cancellation
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