Problem Set 3.4, page 163

—2 —3
X = 0| 4+ x2| 1. The matrix is singular but the equations are
complete 1 0

still solvable; b is in the column space. Our particular solution has free variable y = 0.

1 1
4 Y complete — ¥ 7 +xn =1(5.0.5.0) + x2(=3,1,0.0) + x4(0.0, 2. 1).

1 2 =2 b 1 2 -2 b

5 [2 5 —4 b2:| — |:0 1 0 by —2h i| solvable if b3 — 2by — b, = 0.
4 9 -8 b3 0 0 0 bs—2by—by

Back-substitution gives the particular solution to Ax = b and the special solution to

5h; —2by 2
Ax =0 x :|:b2—2b1 j| + x5 |:0j|
0 1

6 (a) Solvable if b» = 2b; and 3by — 3b3 + by = 0. Thenx = 5;:__22;13 =X,

5by —2b3 —1
(b) Solvable if b = 2by and 3by —3b3 + by = 0. x = |: bz —2by :| + X3 |:—1:|-
0 1

18 Rank = 3:rank = 3 unless ¢ = 2 (then rank = 2). Transpose has the same rank!



