Linear algebraic equations, Elimination of unknowns, Gauss Elimination, Techniques for
improving solutions [1-5]
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(Gauss elmination
X1 + Xz + X3 = 11

X; — 2%y +2x3 = 4

X+ X% —x3=1



1 1 1 11
1 -2 2 4
1 1 -1 1

Multiply the first equation by (1/1) and subtract the result from the second equation. (Reduction of the x1 term from
the second row.)

1
1 -2 2 4]—(1)[1 1 1 11]=[0 =3 1 7]

Multiply the first equation by (1/1) and subtract the result from the third equation. (Reduction of the x4 term from the
third row.)

n1 -1 1]—(%)[1 1 1 11]=[0 0 -2 —10]

After these operations the set of equations is;

1 1 11* 11
0 -3 1|y%2i=4y-7
0 0 -—-21\43 —-10

We can now solve these equations by back-substitution.

—2x3 =—10 - x3=05
=3x,+x3==-7 - x,=4

X1+X2+X3=11 - X1=2



MATLAB commands to solve the [inar algebraic equation set

5x1 — O.ZXZ - OBX3 = 486
O.le + 9XZ - 0.9X3 = —58.02
O.4X1 - 0.3x2 + 12.X3 =60

>> A=[5 -0.2 -0.8;0.2 9 -0.9;

0.4 -0.3 127:
>> B=[4.86; —-58.02; 60];
>> x=A\B

or

>> x=inv (A) *B




Multply the first row by (14/49) and subtractthe sesultfrom the third row. (Recucton of the x; femn

Al

AB| =
5] from the third o)

5 =i,
14 3 21 -3

49 -7 14 126]

it
143 1] -3_-(@)[49 -7 1 0= 517 -

49 -7 14 126
0 25 5 =35
| A

Multiply the second row by (5/25) and subtract the result from the third row. (Reduction of the x,
term from the third row.)

[AB] =

05 17 —39]—(%)[0 25 5 —35]=[0 0 16 -32]

49 -7 14" 126) e can now solve these equations by back-substitution
0 25 b 13*2t—1—35
—32) 16x;=-32 & X3=-2
25x2+5x3=—35 =2 X2=—1
8% =Ty + 1403 =126 > %, =3

0 0 161\X3



Gauss Elimination to solve

Xyt 2%, + %3 +4x, =13
2x1 + 0x, + 4x3 + 3x, = 28
4x; +2x) +2x3 + x4 = 20

—3x1 +x2 - 3X3 = ZX4 =

Nt tithy =13 (1)
2ty 401, +4x, 435, = 28 )
bt 12y tx=10 )
=Xt 3ty =0 4

In order to obtain upper triangular matrix, we need to elimmate x;, X, and x; from the set of

equation

Step 1: Forward elimination for x,

2/ x1 + 2352 + X3 + 4X4 - 13 (1)

2.761 + sz + 4.%3 + 3.9C4 =128 (2)
2 X1 + 4%2 + ZX3 + 8X4 =70 (1)

—4xy + 203 =5x, =2 (§) xyeliminated



Step 2: Forward elimination for x;

4.1{.32'1 + 2.%‘2 + X3 + 41‘4 = 13 (1)

4%1 + 2x2 + 23{3 + X4 = 20 (3)
52 (1)

4x, + 8x, + 4x. + 16x, =

_6.36'2 — 2x3 — 15.354__ —

—32 (6)

Step 3: Forward elimination for x;

—3;"x1 + 23{2 + X3 + 4.954__ =13 (1)

xq1 eliminated

—3x1 + X2 + 3.35'3 + 2x4__ = 6 (4)
_3.?5'1 — 6.1") - 3.1’:-2 — 12%4 — _39 (1)
7x5 + 6x53 +14x, = 45 (7) x; eliminated




Step 4: Forward elimination for x,

6 _ —6x, — 2% — 15x, = =32 (6)
— [ —4x, + 2x3—5x4 =2 5 2 3 -
4 / - 3 4 ( ) _6X2 + 3X3 — 7.5X4 — 3 (5)

—5x3 =7.5%,=-35 8) xyeliminated

Step S: Forward elimination for x,

— = [ 426-55,=2 (5

7x, + 6x3 + 14x, = 45 (7)
7% —3.5%: +8.75x; = —3.5 (5)
9.5x3 + 5.25x, =485 (9) x; eliminated




A\

( Therefore the upper triangular matrix: J

/




Back substitution:
-Ox,=-18 x,=2
-5%; = 1.5%, =-35
—4xy + 203 - 5xy =2

x1+2x2+x3+4x4=13

-5t ~15=-35 X3 =4
-4, +8-10=2 x=-1

Yy -2+4+8=13 x=3




