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MP2 Test Maze

Solve:
1) Sparse Gauss Seidel

2) Explicit Ax=B

4 x 4 Maze: 4 unknowns

At Solution
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To solve:

X ]+1+ ]1+R+11+R4,j)

=3[R B P, R))
23 ( D"'Pzz*' 33@2
)

R, =[P, MR B+
P =P +P, 1B P,

1/28/2012

Iterate with i and j running over the interior cells.

Use prior values on right hand side to calculate updated ones on left

Initial guess: use 0.25 for four interior cells (or other choices).

Constants enter as any other cell value on the right, but are never updated on
left.

Matlab Implementation

P(:,:) = 0.25;

while (~converged)

Mt
P(4,4) = NaN; P T 23
P(1,4) = NaN; e  aveip(i .
P(4,1) = NaN; e"Z(I.J) =(0.25)*(P(i,j+1) + P(i,j-1) + P(i+1,j) + P(i-1,)));
P(2,1)=1; end
E(i';) f é’ %check tolerance
(1.2)=0; error = max(max (abs(P-Pold)));
P(1,3)=0; N
if (error < tol)

P(4.2) =0; converged = true;
P(4,3)=0; P " p=
P(2,4)=0;

. end
PB4 =0; end NaN 0 0 NaN

1.0000 0.3750 0.1250 0
1.0000 0.3750 0.1250 0
NaN 0 0 NaN

Same Problem as Ax=b

¢ 4 unkowns and 4 equations (move constants to
right hand side

P2 2 P _(%)(Pz 3t P3,2)= (%)(Pu + P1,2)=%

| Poa | PP GR)= P +R) =0
TP | @Rt (PGNP =GR +R)=2
3,2 4/722 32 4\"33 a\'31 42 4

Py (;11)(P2,3+P32)+(P3,3)=(%)(P3,4+R¢,3)=0




Solveas Ax=Db

¢ 4 unkowns and 4 equations

0 ~(0Ps + P )= ()P + R )= 025
( %)Pzz"'( ) )( ) ()(Pu"' 13) 0 0
(%)PZZ-'_( 32) )( ) ()(P +R,)=% 0.25
77)(Pz,3 + P"sz) ( ) ( )(Pa,4 + P4,3)= 0 0
1 -25 25 0 Pz
adlB 10 -l Pos
-5 0 1 -25] "7 P,,
0 -25 -25 1 '
P3,3
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% solve by matrix methods

=[1-25-250;-.2510-.25;-2501-.25; 0-.25 -.25 1J;

=[0.25; 0; 0.25; 0];
%Solve for x

X =A\b

Pz,z_(%)(l:)zs"'Paz) (Z)(Pu"' 12
(—%)Pz,z+(Pz,3)—(%XP3,3)=(%XP2,4+a3
)P, + (PGP = NP+,
(%XPZ3+P3,2)+(F?5,3)=(%)(P3,4+R13

1 -25 -25 0 Po
A= 10 -5 _ Pos
-25 0 1 -25 B P,
0 -25 -25 1 '
P3.3

By Iterative Jacobi (p.236)

%solve by iterative Jacobi method (p. 236 of

turner)
%A and b from above
D = diag(A); -
n =size(A,1); Columns 1 through9
A_D = A - diag(D); 02500 03125 0.3438 0.3594 03672 03711 0.3730 0.3740 03745
X = zeros(n,1); 0 00625 00938 01094 01172 01211 01230 0.1240 0.1245

P 02500 03125 03438 03594 03672 03711 03730 03740 0.3745
nits = 15; 0 00625 00938 01094 01172 0.1211 01230 0.1240 0.1245
for k = 1:nits ' rough

Columns 10 through 15

x=(b-A_D*x)./D; ¢

S(:;,k)=x; 03748 03749 03749 03750 03750 0.3750

" 01248 01249 0.1249 0.1250 0.1250 0.1250
en 03748 03749 03749 03750 03750 0.3750
s 01248 01249 0.1249 0.1250 0.1250 0.1250




