February 22, 2024
Ahmed Saad Sabit, Rice University

Products and Quotients of Vector Spaces

Products: Suppose Vi,...,V;, are vector spaces (same F) then we define their product
Vi X Vo X oo
The product is a cartesian product. As the set of all lists of the form,
(v1,v2,03,...)
We also define the natural choices for addition and scalar multiplication.
(U1, 0m) + (W1, W) = (V1 +w1,...)

A1y -y Um) = (Av1, ..oy Avp,)

Fasy to check, this is a vector space, and these are finite dimensional,
m
dim(vy X ... X Uy) = Zdimvk
k=1

Basis of V7, Basis of V5.

Something in the way




dim V = dim nullr 4+ dim ranger = dim U

dimranger = dimV — dim U

Exercises

U={(z,y,2) €R®: 22+ 3y + 52 = 0}
ACR?

Prove that A is a translate of U if and only if there exists a real number such that A is the set of (z,y, z) such that

20 +3y+5z=C



