Summary of the number of solutions for alinear system
Amxn Xn = by where m<n, m=n,or m>n,

From splitting Amw @ A=U X V* followsthat it suffices to analyze the issue for linear systems
Y mxn Xn = bm Where ¥ isasingular value matrix.

Full rank Partial rank

Underdeter mined First mentries uniquely Additionally, conflict can
determined; rest undetermined | ariseif last entry (entries)

of b are non-zero
[ o ] :[ ] o0 many solutions 0 or oo many solutions
Square 1 solution Same as above
[ H 5 ]_[ : ] 0 or o many solutions
Overdetermined All unknowns uniquely Same as above

determined. But conflict if any
of the last m-n elements of b 0 or o many solutions
are non-zero

[ : ]_ 0 or 1 solution




