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12. Consider B = [b;, b:]. To make AB = 0, one needs Ab; = 0 and Ab- = 0. By inspection of A, a suitable
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b, is N or any multiple of l . Example: B = ol



14. By definition, UQ = Ulq, --- q4] =[Uq, -+ Uqs)- From Example 6 of Section 1.8, the vector
g, lists the total costs (material, labor, and overhead) corresponding to the amounts of products B and
(C specified in the vector q,. That is, the first column of U/() lists the total costs for materials, labor, and
overhead used to manufacture products B and C during the first quarter of the year. Columns 2, 3,
and 4 of L/ list the total amounts spent to manufacture B and C during the e anl and 4 quiarters,
respectively.



22. If the columns of B are linearly dependent, then there exists a nonzero vector x such that Bx = 0. From
this, A(Bx) = A0 and (4B8)x = 0 (by associativity). Since X is nonzero, the columns of AB must be linearly

dependent.



24. Take any b in R™. By hypothesis, 4Db = [, b = b. Rewrite this equation as A(Db) = b. Thus, the
vector x = Db satisfies Ax = b. This proves that the equation 4x = b has a solution for each b in R".
By Theorem 4 in Section 1.4, A has a pivot position in each row. Since each pivotisin a different
column. 4 must have at least as many columns as rows.



‘hmrzm 3(d), treating x as an nx 1 matrix: (48x)" = x"(4B) =x"B"A".



