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Definition. (Vector Subspace) . U/ = (U, S, +, ) with U # & is a vector subspace of vector
space V= (V,S,+,) over the same field of scalars S if U CV and Va,be S, Vu,v € U, the

linear combination au + bv € U.

1. Column space, C'(A) ={b e R™|dx € R"suchthat b= Ax} CR™, the part of R™
reachable by linear combination of columns of A

2. Left null space, N(AT) ={y e R™| ATy =0} CIR™, the part of IR™ not reachable by
linear combination of columns of A

3. Row space, R(A)=C(AT)={ceR" Jy € R"suchthat c= ATy} CRR", the part of
IR™ reachable by linear combination of rows of A

4. Null space, N(A)={x € R"| Ax =0} CR", the part of R™ not reachable by linear
combination of rows of A



