la. Rezolvarea problemei cu metoda eliminarii Gauss
Fie dat sistemul de ecuatii lineare algebrice
Ax = b sau Z}Ll a;jxj =b;,i =12,..,n
w = Ax — b — vectorul rezidual

Metoda eliminarii Gauss(fara pivotare)

Al=A; bl=b: For j=(i+1):n
For k =1:n {
{ x(i) = x(i) - a(i,j)*x(j);
. . }
e x(i) = x(i/a(i i)
}
mu = a(i,k)/ a(k,k); Fori=1:n
Forj=k:n {
a(i,j) = a(i,j)-mu* a(k,j); w(i) = 0;
b(i) = b(i)-mu* b(k); F{0rj =1:n
) } w(i) = w(i) + al(i,j)*x(j);
}
x(n)=b(n)/a(n,n); w(i) = w(i) - b1(i);
Fori=(n-1):-1:1 }



1c. Rezolvarea problemei cu metoda Jacobi
Ax=b ©x=0Qx+c

(X1 = q11%X1 T q12X2 + q13X3 + =+ QX + C4
Xy = (q21X1 T Q22X + qz3X3 + -+ qopXy +C;
X3 = (q31X1 T q32X3 + q33X3 + -+ q3pXy + C3

an = qn1X1 T QnaXz + qu3Xz + -+ QupXy T Cy
x®+D = 0x® + ¢,k =0,1,2,3, ...
(k)

rxikﬂ) = Q11x§k) + ‘hzxék) + Q13x:§k) T+t QunXy T+ 0

k+1 k k k k
xé ) = q21x§ )4 Qszé )4 CIzsxg(» U CIan7(1 )4 C

k+1 k k k k

x§ ) = Q31x§ )4 Q32x§ )4 Q33x3(> URT %nxr(l ) 4 C3
k+1 k K k k

\x7(1 ) = Qn1x§ ) + anxé ) + Qn3x:§ ) + o+ qnnxr(L ) + Cy

Q]I = q < 1-conditia de convergenta

n
0 =110l = max ) |g, |
J=1

87 04 06 05 11.8 1.2841701
04 92 -04 038 b= 10.6 X = 1.2786261
06 —04 114 14 [’ 139 [’ 1.3698965

0.5 0.8 1.4 126 —14.2 —1.4113366



I[a11x1 + a12x2 + a13X3 + -4 alnxn - bl
alel + a22x2 + a23X3 + -+ aann == bz
a31x1 + a32x2 + a33X3 + -+ a3nxn = b3

Ap1X1 + QuoXy + ApzX3 + -+ AppXy = by

(Ap1x; =0 X —A1X; — Ay3X3 — =" — AypXy + by
Az2Xp; = —A1X1 + 0 X3 — Ay3X3 — =+ — AppXy + by
< a33X3 == —a31x1 - a32x2 + O " X3 — = agnxn + b3
\ApnXn = —Ap1Xy — paXy — ApzXz — -+ 0 x, + by
( a a a b
X1=0'X1—£X2—£X3—'”— 1nxn+ 1
aiq aiq aiq aiq
a1 azs Aorn b,
Xp=——x+0x; ——x3—-——x, +—
< 2 az2 ! 2 Az ; Az, " Qg
a a a b
x3:_ﬁxl_ﬁx2+0-x3_..._ﬁxn+_3
ass ass ass as3
anl anz an3 n
=———x — — +0-x, +—
an ann xl ann xz ann x3 xn nn
a. .
— * j b;
qij = aii v G = —
0,i = ii
0 —0.04598 —-0.06897 —-0.05747 1.35632
0 = —0.04348 0 0.04348 —0.08696 c = 1.15217
—0.05263 0.03509 0 —0.12281 |’ 1.21930

—0.03968 —-0.06349 -0.11111 0 —1.12698



1.35632
o _ . _ [ 115217 |,
x ¢ 1.21930 |’
~1.12698

k=1:xW =Qx@ +c=Qc+c=(Q+E)=

/ —0.04598 -0.06897 —0.05747 \ 1.35632
— | —004348 0 0.04348 —0.08696 ny 1.15217
—0.05263 0.03509 0 —0.12281 1.21930
\ —0.03968 —-0.06349 -0.11111 0 ) —1.12698
1 —0.04598 —-0.06897 —0.05747 1.35632
—0.04348 1 0.04348 —0.08696 1.15217
—0.05263 0.03509 1 —0.12281 1.21930
—0.03968 —-0.06349 -—-0.11111 1 —1.12698
1.28403
1.24421
1.32674
—1.38943

e = 20 = 1 - 200 <
1-q

Unde g = [|Qlle, = max;=17 X=y|qy| = max, -1z X}, || = 0.21428
1.28403 1.35632
q 1.24421 1.15217
=1 W xO  =0.27272 —
k 1—-q”x x|, = 027272 %\l 5004 1.21930

—1.38943 —1.12698

(e @)



—0.07229

0.09204
= = = ?
0.272772 * 0.10744 0.27272 % 0.26245 = 0.07158 < 0.001 ?

—0.26245/ |l

k=2:x3 =0Q0xM +¢ =

0 0.04598  0.06897 0.05747\ / 1.28403 1.35632 1.28747

0.04348 0 ~0.04348 0.08696 |( 124421 | [ 115217 | _[ 1.27485

0.05263 —0.03509 0 0.12281 || 1.32674 1.21930 1.36601

0.03968 0.06349  0.11111 0 —1.38943 ~1.12698 —1.40435

1.28747 1.28403 0.00344

o 4 ol 127485 | [ 1.24421 _ 0.03064

k_2'1—q”x x W, = 027272 || (30001 1.32674 =0.27272x 1\ 603927
—1.40435 ~1.38943/ ||, —0.01491/ Il ,

= 0.27272 % 0.03927 = 0.01071 < 0.001 ?



Metoda Jacobi

criteriul=1; x1(i)=x1(i)+q(i,j) *x0(j);
While criteriul>=eps }
{k++; criteriul=—— ||x1 — x0||;
1-q
Fori=1:n

For i=1:n ; xO(i)=x1(i);

{x1(i)=c(i); Print “k="; k ; “x1=";x1(1:n); “eroarea="; criteriul
For j=1:n }

1d. Rezolvarea problemei cu metoda Gauss-Seidel
Ax=b ©x=Qx+c
A=S-TeS-Tx=b=oSx=Tx+b ©x=5STx+Sh ©Q=5S"1T,c=51
x® D = 0x® + ¢ k=0,1,2,3, ...
|Q]l = g < 1 - conditia de convergenta

Prezentam matricea Q in forma sumei matricelor triunghiulare: Q = L + U

d11 G912 - Qin 0 0o .. 0 d11 912 - Gin
Q=T Mo W)t D DD sy
n1 qn2 -+ Y9nn dni qnz - O 0 0 « nn

x®+D) = [x&+D L yx® ¢k =0,1,2,3, ...



n1x1

criteriul=1;
While criteriul>=eps
{k++;
Fori=1:n
{x1(i)=c(i);
For j=1:n
if j>=i
x1(i)=x1(i)+a(i,j)*x0(j);
else
x1(i)=x1(i)+a(i,j)*x1(j);

k+1 k k k
fxi ) = CI11X£ ) 4 ‘hzxé ) 4 CI13X§ U

k
+ q3nx7(l )4 C3

k+1 k k k
xé ) = QZ1X£ Dt Qszg Dt QZ3x§ U
{ (k+1 K K k
xé ) = C131X£ ) 4 Q32x§ )4 Q33x§ U
k+1 k K
\xr(z ) = Qn1x§ )4 anxg )4 n3Xx

k+1 k k k
( xi ) =q11x£ )+q12x§ )+q13x§ )+"'+‘I1nx +Cq
k+1 k+1 k k k
x§ ) = CI21X§ nt CIzzxé nt QZ3X3(* URTRE Qan1(1 )+ C
k+1 k+1 k+1 k k — formule de calcul metodei Gauss-Seidel
xé ) = Q31x§ )+ quxé )4 Q33x§ Dbt q3nx7(1 i C3

k+1 k+1 k+1 k+1 k
\xr(L ) = q (er ) + CInzxg ) + Qn3x3(* ) + -t qnnxg ) +

k
+ qlnx,g ) C1

(k) +c,

n

k
-+ qnnxr(l ) + Cn

— formule de calcul metodei Jacobi

Metoda Jacobi
criteriul=1;
While criteriul>=eps
{k++;
Fori=1:n
{ x1(i)=c(i);
For j=1:n
x1(i)=x1(i)+a(i,j)*x0(j);
}

criteriul=é ||x1 — x0]|;

Fori=1:n ; XO(|)=X1(|)I

Print “k="; k ; “x1=";x1(1:n); “eroarea="; criteriul



criteriul=1f—q |21 — x0][;

For i=1:n; x0O(i)=x1(i);
Print “k="; k ; “x1=";x1(1:n); “eroarea="; criteriul

}
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(0) (0) ) 4 (0)

fx( ) = qi1%; "t ‘hzx + q13%;3 t qipx, 0
xé ) = QZ1X§ ) + ‘hzxz + q23x§ ) 4ot anx( ) +c,
4
xa(’ ) = - Q31X£ ) + Q32x§ ) + CI33X§ )y ... + q3nx7(1 ) + cy
1
\X,, W = qn1X§ ) + qnzxg ) + qn3x§ ) 4ot anx( ) +c,

(M =02 - 0.04598x{” — 0.06897x” — 0.05747x{" + 1.35632
2V = —0.04348x" + 0+ 2 + 0.04348x” — 0.08696x " + 1.15217
(1) —0.05263x" + 0.03509x{" + 0 - x{” — 0.12281x” + 1.21930

\xf) = —0.03968x" — 0.06349x{” — 0.11111x{” + 0 x{” — 1.12698

A

1.35632
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= 1.21930

~1.12698
([ x® =0-1.35632 — 0.04598 - 1.15217 — 0.06897 - 1.21930 — 0.05747 - (—1.12698) + 1.35632 = 1.28403
xY = —0.04348 - 1.28403 + 0 - 1.15217 + 0.04348 - 1.21930 — 0.08696 - (—1.12698) + 1.15217 = 1.24736
(” —0.05263 - 1.28403 + 0.03509 - 1.24736 + 0 - 1.21930 — 0.12281 - (—1.12698) + 1.21930 = 1.33390

inl) = —0.03968 - 1.28403 — 0.06349 - 1.24736 — 0.11111 - 1.33390 — 0 - (—1.12698) — 1.12698 = —1.40533
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—0.07229
= 0.27272 * (%23ii? = 0.27272 % 0.27835 = 0.075911 < 0.001?

—0.27835/ I,



