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A Xy T, X, + 85X .+, X, :bl

> Sistem Linier (sistem 8y Xy + 85Xy + g Xy +o 8 X, =D,
banyak variabel) —p Ay X +ApX, F Xy g X, =Dy
memiliki persamaan
umum: A X +8,X +8,X +...+a,X, =D,

a; Qp &3 .. || X b,
perkalian matrik — L Ay, Ay . | % =] b,
menjadi:
_anl an2 an3 a‘nn__xn_ _bn_
< > +—> +—>
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A X T, X, +a5X .+ X, :bl

8, X, + 8y X, + 855Xy +...+ 8, X, =D,

2n*n

Ay Xy T35 X T 853X +...+ 85, X = b3

> Sistem persamaan linear:

a‘nlxl + an2X2 + a‘n3X3 +ot a'nan = bn

> Matriks yang diperluas: &, &, & - &, ]
aZl a22 a23 e aZnE a2,n+1

aSl a‘32 a‘33 a‘Sn a3,n+1

an1 an2 an3 ann: an,n+1_

> Operasi baris elementer:
(Ej _(aji /a'ii)Ei)_)(Ej) J=1+1,142, .., 0

sampai terbentuk matriks segitiga atas.
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Eliminasi Gauss

all a12 a13 a 1n Xl a1,n+1 a11 a12 a13 a 1n Xl _ai,n+1_
a21 azz a23 a2n X2 a2,n+1 0 ay, aza ay, X, a2,n+1
Ay 85 Qg a3, X3 =] 83ni OBE 0 0 Ass a3, X3 A3 ni1
.
_anl an2 an3 ann _Xn i _an,n+1_ L 0 0 0 ann _ _Xn _a“’“+1_
Solusinya menggunakan substitusi mundur:
a‘nan - an,n+1 — Xn = an,n+1/a‘nn
an—1 n+l an—l n Xn
a'n—1,n—1Xn—1 + an—1,an - a‘n—l,n+1 —> Xn—l —
an—1,n—1
an—2,n+1 o an—2,n—1Xn—1 o an—2,nxn

an—2,n—2 Xn—2 + a‘n—2,n—1Xn—1 +a

X, = a‘n—2,n+1 — Xn—2 =

n-2,n"*n

an—2,n—2
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Sekali X, X-1, Xn.2, -+, Xi41 diketahui , maka nilai x;
dapat dihitung dengan:

n
(ai,n+1 o Zaij Xj)

P dengani =n-1,n-2, ..., 1

a..
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Ey: anxy+apxa+---+apx, = ) nt1

Ey: anxy+anx; +---+ auk, = azuq

En DXt apxa + -+ QppXy = yn+l

INPUT number of unknowns and equations n; augmented matrix A = [a;;], where 1 <
i<nandl <j<n+ L

OUTPUT solution xy, x3, . .., x, or message that the linear system has no unique solution.
Step1 Fori=1,..., n — 1 do Steps 2-4.  (Elimination process.)

Step 2 Let p be the smallest integer with i < p < n and ap; # 0.
If no integer p can be found
then OUTPUT (‘no unique solution exists’);
STOP.

Step 3 If p # i then perform (E,) < (E;).
Stepd Forj=i+1,....ndoSteps 5 and 6.
Step 5 Setmj; = aji/a;.
Step 6 Perform (E; — muE;) — (Ej);

Step 7 If a,, = 0 then OUTPUT (‘no unique solution exists’);
STOP.
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Burden, Richard L., and J. Douglas Faires.

Step 8 Setx, = dyuq1/an,. (Start backward substitution.)

Step9 Fori=n—1,...,1setx; = [ahu+1 — Z}“:H_, a;-jxj-] /ar-,u

Step 10 OUTPUT (x1,...,x,); (Procedure completed successfully.)
STOP. [
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> Contoh : 2% +3X, —%; =5
4%, +4X, —3X; =3
— 2% +3X, =X, =1

2 3 -15 (2 3 1|5 ] (2 3 -1/ 5 |
EZ_%El
4 4 -3 0 2 -1-7|E,-&E,|0 -2 -1|-7
E.-2E
-2 3 -1j1]° * 7|0 6 -2/6 0 0 -5-15
x3:_—155:3
> Subsitusi Mundur : -
o 2T ED% 7@ _,
= _ _
—2 -2
= 3B (Dx] _5-BR)+ (D) _,
2 2
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» pivot bernilai nol diatasi dengan Strategi Pivoting:

- jika a,, = 0, cari baris k yang a, , # 0 dan k>p, kemudian
pertukarkan baris p dengan baris k.
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/1/

v X

Tidak ada
/ solusi 1
1 /
/ X 1 1 2 /_
/_ g 2 -1 1 :I/
1 1 2 3 Solusi tunggal

Solusi banyak

v X

4 |Elim inasi

2 |Gauss
7 —

4

1 1 2/4|Eliminasi 1 1 10(Eliminasi
2 -1 12|Gauss 0 2 3 1)1 0
L e = 00 000 Gauss
3 1 21 - 0 O
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Gauss-Jordan

> Format matrik mengalami perubahan :

Ax =b > 1x =b’

(2, @, a; . a,b| |1 0 0 .. O
Ay 8y 8y ... 3,0, 0 1 0 .. O,
8 83 8y ... 85,050 0 1 .. O,
8y @, Ay o 3ub ] |0 0 0 ... 1fb]

> Matrik A bersamaan dengan vektor b dieliminasi sampai
matrik A menjadi matrik Identitas

» solusinya :

X; = by, X, = b, ....x, = b,
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> Contoh 2x+3x,-X%,=5
4% +4X, —3%X; =3

—2X% +3X, —X; =1
> Jawab menggunakan eliminasi Gauss-Jordan
2 3 -15 2 3 -1|5 2 3 -1]5
Ez_%El
4 4 88| " 5010 2 -1-TIE-5E,0 2 17
-2 3 11| 270 6 -2/6 | 0 0 -5-15
- _1E'2 3 0]8 (2 0 0|2 |iE[1 0 OJ1]
E2 jE3 0 2 0|-4|E-3E|0 -2 0|-4|LE| 0 1 022
770 0 515 0 0 -5-15|%E,[0 0 13|
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