A EXAMPLE OF PROOF

Let A be an m X m-matrix with a row consisting entirely of zeros.
Show that if B is n X p-matrix, then AB has a row of zeros.

Proof. Write A = (a;;j)mxn and B = (b;j)nxp. Assume that the entries
of I[-th row of A are all zeros. We claim that the [-th row of AB is a
row of zeros. To see this, pick an entry ¢;; in I-th row of AB. By the
definition of multiplication of AB, we have

n
Ci; = allbu + alszj + -+ alnbnj = E alkbkj.
k=1

Since the [-th row of A is zero, we have a;; = app = -+ = a;, = 0.
Hence ¢;; = 0. So the I-th row of AB is a row of zeros. O



