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Problem 1. [12 Points]

1) Find the Witt index of the quadratic form 〈1, 1,−2,−3〉 over a field F in the following cases:
a) F = R.
b) F = Q.
c) F = F5, where F5 is the finite field with 5 elements. [2+2+2=6 Points]

2) Show that the following quadratic forms are isometric over Q.
a) 〈1, 1, 2〉 ' 〈1, 3, 6〉,
b) 〈1, 1,−5〉 ' 〈2,−2, 5〉. [3+3=6 Points]
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Problem 2. [12 points]

Let F be a field and let a, b, c ∈ F×.
Show that the quadratic form

〈a, b, c, ab, ac, bc〉

is hyperbolic if and only if −abc is a square in F×.
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Problem 3. [18 Points]

Let F be a field.
1) Assume that s(F ) = +∞ and |F×/F×2| = 2. Show that W (F ) ' Z. In particular, W (F ) is
an integral domain. [8 Points]

2) Assume that F× 6= F×2 and W (F ) is an integral domain. Show that s(F ) = +∞ and
|F×/F×2| = 2. [10 Points]
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Problem 4. [12 Punkte]

Let F be a field. Let π be an n-fold Pfister form over F and let ϕ be an m-fold Pfister form
over F with m > n > 0.
Assume that π ⊆ ϕ (π is a subform of ϕ). Show that ϕ ' π ⊗ π′ for some Pfister form π′.
Hint: Start with the case m − n = 1 and then proceed by induction on m − n. Use function
fields of quadratic forms.



Name:



Name:


