M353 Hw 4 (S. Zhang) 2.5 . Is

1. (2.5:al) Find x5 by (a) Jacobi and by (b) Gauss—Seidel i o
iterations, find (¢) ||Rjlloc, (d) ||Rgslloo, and (e) verify the [ = zilloo < [[R;llo0llz — Zolloo
error bounds ||z — z;[|eo < [|R;]l% ]l — 20| co-
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e ans: )
(a) Jacobi: e
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_ (0) (a) Find =9 if Jacobi iteration is used.
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(b) Find x5 if Gauss—Seidel iteration is used.
(b) Gauss-Seidel: (¢) Show A is strictly diagonally dominated.
21 = (Li + D)~ (b — Upo) (d) Find the error reduction factor for the Jacobin iteration,
_ (o) B (0 0) - 12l
1 00 (e) Find the error reduction factor for the Gauss—Seidel it-
(0 eration, ||Rysl|co-
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(c) Jacobi rate: Jacobi:
IR;lloc = ID7H (Lt + U)o 21 =D~ D7 (L + Up)ao
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(d) Gauss-Seidel rate: (1 o -1 1 )
IRgslloe = [I(Le + D)™ Utlloc 0 -1 0/ \1
= max{0,0} =0 1 0 1/2 0 0
(e) Verify Jacobi error reduction bound: (1) 63 7? /2 0/ 3 1

Exact solution

Errors
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Gauss-Seidel:

x1=(D+ L) o — (D + L) ' Uo
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Strictly Diagonally Dominated:

2>1+0
3>1+]-1f
2>04+|—-1|

So Jacobi and Gauss-Seidel iterations converge.

Jacobi:

IR;jllsc = ID7 (Lt + U)o
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max{1/2,1/3+1/3,1/2} = 2/3

Gauss-Seidel:

IRgslloc = 1D + Le) " Ut
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Checking. Exact solution:
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Error reduction for Jacobi:
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lelloo <IIR;llooleolloo?
1/2 <(2/3)(1), yes

lezlloe <IIR;lloolexlloo?
1/3 <(2/3)(1/2), yes

Error reduction for GS:
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leolloe =[I{ =1 | lloo =1
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lealloe <IRoslloclcoloc?
1/2 <(1/2)(1), yes

lealloe <l Rgslocllerlloc?

1/18 <(1/2)(1/2), yes



