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Lemma 1.1.8 Solution of staggered linear systems
Consider the staggered linear system

0 1 0 1
0 by
M1 Fn 1 b
0 ry [on 1 :
n ~ b3
r r
0 nlnil/'!n In bn .
by
Since detR = r.., we have detR 6 Oifand onlyif rj60; 1 i n.The solution can be
obtained recurswely , Starting with the n-th row:
Xn = bp=ro;
Xnp 1= (bp1 In l;an):rn n 1,
iy 1 _
Xn i = (b Mnoin jXn j)Fnini 5> 0O 1 n 1:

j=0
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Step 1 of Gaussian elimination:

Elimination of x4 fromrow 2torow n :

If a;; 6 0, subtract the a;;=a;;-fold of row 1 fromrows 2 i n :
@1 —an) Xt + (@ —ap)Xe+ (@ ——am)Xe = by by ; 2 i n
| gu | gu | gu | | Qu
o o o
We obtain;
0 1o 1 0
dj1 a2 d1n X1 by
2 2
go X ag,eE é é@
0 ap AR X bi?
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Gaussian elimination with 3 valid digits results in:

sy = 2L _ 100 10°  and hence
aiy
0 10 1 0
%1:00 10 4 1.00 caXig - g 1:00
0:00 1:.00 10" "x, 1:00 10

We obtain:
X = 100 (correct) ; x; = 0:00 (wrong) :

Exchanging the rows in the coe cient matrix gives:
10 1

0 0
1 1 X1 _
%10412%)(2& = %)2

Choosing "1 = ax=a;; = 10 * it follows that:
10 1

0 0 1
11, 4% _ gl .
%O lSi ?@XZX = %ZX and thus: :

X, = 100 (correct) ; xi; = 1:00 (correct) :
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De nition 1.26 Residual (defect)
Let A2IR" ": b2 R"and x@ 2 R". The vector

rxX? = b Ax©

is called the residual (defect) w.r.t. x(©,
Remark 1.27 Post processing
Let x 2 IR" be the solution of the linear system  Ax = b and let x(¥ 2 IR" be some approximation.

The error e :=x  x( satis es the defect equation
Ae® = Ax  AxO =p axO® = rx9):
The computation of an approximation €% of the defect equation and the update ~ x) according to
(@ = 4O 4 0

IS a post processing iterative technique which is usually carried out in double pre cision.
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