18.06 Solutionsto PSet 3

3.1.15(a) Two planes througfD, 0,0) probably intersect in a line throudh, 0, 0)

(b) The plane and line probably intersect in the pdino, 0)

(c) If x andy are in bothS andT’, x + y andcx are in both subspaces.

3.1.20 (a) Elimination leads t® = b, — 2b; and0 = by + b3 in equations 2 and 3:
Solution only ifb; = 2b; andbs = —bq (b) Elimination leads t® = by + 2b3

3.1.24 The column space ol B is contained in (possibly equal to) the column spaceAf
The exampleB = 0 and A # 0 is a case whedl B = 0 has a smaller column space than
A.
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3.2.18 Fill in 12 then4 then1 to get the complete solution to— 3y — z = 12: {y] =

z
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3.2311f N(A) = line throughx = (2,1,0,1), A hasthree pivots (4 columns and 1 spe-
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3.3.19We are gived B = I which has rank.. Then rankAB) <rank(A) forcesrankA4) =
n. This means thatl is invertible. The right-invers® is also a left-inverseBA = I and
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cial solution). Its reduced echelon form canibe= | 0
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3.3.8 The new entries keep rank 14 = [ 4
8

3.3.22 A = (pivot columng(nonzero rows oR) =

0
0
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3.4.6 (a) Solvable ifby = 2b; and3b; — 3bs + by = 0. Thenx = {

1 1 0
1 1 0]+
1 1 0
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5b1 — 2b3 -1
(b) Solvable ifb, = 2by and3b; — 3b3 + by =0. ¢ = | b3 —2by | +x3 |—1].
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3.4.24 (a) {ﬂ [z] = [Zj has 0 or 1 solutions, depending bn (b) [1 1] | =

[b] has infinitely many solutions for evety (c) There are 0 oso solutions whem has
rankr < m andr < n: the simplest example is a zero matrix. (e solution for allb

when A is square and invertible (likd = I).
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3'4'28{0040}_’[0010]’””" (1)’{0048}_)[001 2}

Freez, = 0 givesx, = (—1,0, 2) because the pivot columns contdin
3.4.34 (a) If s = (2,3,1,0) is the only special solution tdx = 0, the complete solution
is x = cs (line of solution!). The rank oA must be4 — 1 = 3.

1 0 -2 0
(b) The fourth variabler, is not freein s, andR mustbe|{0 1 -3 0].
00 01

(c) Az = b can be solve for alb, becaused and R havefull row rank » = 3.
34.36If Ax = bandCx = b have the same solutiond,andC' have the same shape and
the same nullspace (take= 0). If b = column1 of A, z = (1,0,...,0) solvesAxz =b
so it solveCx=b. ThenA andC share column. Other columns tood =C!



