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Let A be a symmetric matrix (think of it as the matrix of a quadratic form).
We denote its signature by (z(A), p(A), n(A)), where z(A) the number of zeros, and
p(A), n(A) are the number of positive / negative values, in its diagonal form. Let
σ(A) = p(A) − n(A).

For a link K, we define its signature by σK = σ(MK + MT
K), and nullity by

nK = z(MK +MT
K).

Recall thatK∗ denotes the mirror image ofK, andMK denotes the Seifert matrix
of K.

Exercise 1 Prove thatMK∗ = −MT
K . Conclude that ifK is a knot, then ∆K∗ = ∆K

(so the Alexander polynomial cannot distinguish a knot from its mirror image).

Exercise 2 Let A ∼S B. Prove that σ(A + AT ) = σ(B + BT ) and n(A + AT ) =
n(B +BT ). Conclude that the signature and nullity are link invariants.

Exercise 3 Calculate the signature of the two trefoils, and of the figure-8 knot.

Exercise 4 Prove that σK∗ = −σK for every link.

Exercise 5 Prove that if K is a knot, then nK = 0 and σK is an even number.


