Chapter 03
LINEAR ALGEBRAIC EQUATIONS

03 Linear Algebraic Equations




Linear Algebraic Equations

a11X1 +a;pXo + . . . + a1nXa = by

a1X1 T anXy +. ..+ auXa = b2

A1X1 T apXo + .. .+ AgeXy = by
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Example
Xy + 2X, + X, =11
X, + X, +  3X; =16
X, +  2X, + X3 =
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Gaussian Elimination with Backward Substitution

a1 ay axylb, | Elimination process
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a33|b;
L b Backward
T oay substitution
b, —a,;
X, :( 2 ?23“13)‘
) a2
b, —a;,x, —
X, :( 1 — X% 31333)




Original equations
anx1 +apxs +aisxs = by
a21X1 + anxs + axxs = by
a31X1 + a32X2 T a33X3 = b3
Devide eq (2.1) by a,;
1 1 1

¥+ —apX+ —apx; = — b1
dqq dyq dqq

Eliminate a,, by
[Eq. (2.2) — 3y X Eq. (2.4)]

a a a
21 21 o 21
ay, ———ap [X;+|ay ——=a; [x; =| b, ——D,
dyg dyq dyg
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HIEKE +323K3 :bl R

.. (2.1
.. (2.2)

.. (2.3)

.. (2.8)

(2.5)



“Eliminate az; EQ. (2.3) by
[ EQ. (2.3) —ay; X Eq. (2.4)]

a a a
31 31 _ 31
a3, ———4a, |X, +| a3 ———a;; X3 =| by ——=b,

a3,X, +ay;;X; = b, e (2.6)
Devide eq (2.5) by a’,,
| |
X, +—a,X; =—Db, (2.7
a7 a7

Eliminate a’5; EQ. (2.6) by
[ Eq. (2.6) —a’5, x Eq. (2.7)]

1 a 1 1 a 1
32 _ 32
[333 — v dys }’{3 = [ba - bz}
djo djo

3;333 = b; ... (2.8)
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Backward substitution
Solution of x, form eq (2.8)

Xy = b—3
d33
Solution of x, form eq (2.5)
X, = (bz — ?23%)
a2

Solution of x, form eq (2.1)

(bl —dapX, — 3133”‘:3)

djq
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3X, =
2X, =9
2X, =5
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5|  functicn [#] = elimgauss (A, B, )

E % This program to solwve Linear &lgebraic Equations
% by Gaussian elimination
% n is matrix orde
5 2 iz matrix m x n
% B iz matrix n x 1

- % X i3 matrix output n x 1 for scluticn
% Hama File : elimgauss.m
% Surakarta, March 2017
% Chemical Engineering Departement
% Sebelas Maret University
% _______________________________________________________________
% Faussian eliminatiocn

- for k=1l:n
E for i=k+l:n
mii, k)=R{i, k) Bk k);
=] for j=k:n
Ali j)=Rii,ji-mii,k)*E(k, J);
B end
Bii)=B{i)-mi{i,k)*Bik):
B end

- end

% Backward subkstituticon
x{n)=Bin) /Rin n);

-] £feor i=mn-1:-1:1

sur=B (i) ;

= for k=i+l:n

sum—sum-& (i, k)*x(k);
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- end
#xii)=sumS& (i, i);

- end




Matrix Inversion

djp dgp  dg3 dqp X1 b,
dpy; dpy dp3 don X5 b,
dz; dgp d3z3 d 3 Xy | = bs
_anl dpnp  dps ann_ _Xn_ _bn
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inv (A) *B
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Example
X, +2X,+3X; = 366

é 4x, + 59X, + 6X, = 804

g X, + 8X, = 351

LU K -

r 1 2 3 x, | — |366
% 4 5 6 | x, = |804
(@) -

< 7 8 0 X, | = 391
> A x = B
'5 X = 1inv (A) *B
o
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Program

%Program for solution linear algebraic equations
A=[123;456;780]

b=[366 ; 804 ; 351]

disp('x=inv(A)*b")

X=Inv(A)*b

disp(‘atau’)

disp('x=A\b")

X=A\b
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Ex 01

10x, - X, + 2X =

X, + 11X, - X3 + 3X, =25

2X; - X, + 10x; - Xx, =-11
3X, - X3 + 8X, =15
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