


22 Solutions to Exercises
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17 (a) L goes to I (b) I goes to L!1 (c) LU goes to U . Elimination multiply by L!1!
18 (a) Multiply LDU D L1D1U1 by inverses to get L!1

1 LD D D1U1U !1. The left
side is lower triangular, the right side is upper triangular ) both sides are diagonal.
(b) L; U; L1; U1 have diagonal 1’s so D D D1. Then L!1

1 L and U1U !1 are both I .
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(same U ). A tridiagonal matrix A has bidiagonal factors L and U .
20 A tridiagonal T has 2 nonzeros in the pivot row and only one nonzero below the pivot

(one operation to find ` and then one for the new pivot!). T D bidiagonal L times
bidiagonal U .

21 For the first matrix A; L keeps the 3 lower zeros at the start of rows. But U may not
have the upper zero where A24 D 0. For the second matrix B; L keeps the bottom left
zero at the start of row 4. U keeps the upper right zero at the start of column 4. One
zero in A and two zeros in B are filled in.
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a lower triangular L, and the multipliers are in an upper triangular U . A D UL with
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23 The 2 by 2 upper submatrix B has the first two pivots 2; 7. Reason: Elimination on A
starts in the upper left corner with elimination on B .

24 The upper left blocks all factor at the same time as A: Ak is LkUk .

25 The i; j entry of L!1 is j=i for i $ j . And Li i!1 is .1 " i/=i below the diagonal
26 .K!1/ij D j.n " i C 1/=.n C 1/ for i $ j (and symmetric): .n C 1/K!1 looks good.




