
Versorial Validation

A quaternion is a pretend-sum a + u of a real number a and a 3D vector
u (called the scalar part and vector part respectively) which does not simplify.

The sum of quaternions is (a + u) + (b + v) = (a + b) + (u + v). The
product of two vectors has scalar and vector parts given by dot product and
cross product: uv = (−u · v) + (u × v). To multiply two generic quater-
nions, i.e. (a+u)(b+v), we would use the distributive property (or “FOIL”).

The squared norm is |a+ u|2 |a|2 + ∥u∥2 where ∥u∥ is the vector norm, so

|w + xi+ yj+ zk| =
√
w2 + x2 + y2 + z2.

Problem. Show |(a+u)(b+ v)| = |a+u||b+ v| (i.e. multiplicativity) using
identities for dot products, cross products and vector norms.

Submit your solution online by scanning QR
code and filling out the form, or submit at

sites.google.com/unomaha.edu/unopow

A photo of handwritten work is fine. You can
also turn in solutions physically at the UNO
math department’s mail room (located on the
second floor of the Durham Science Center).


