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Gauss-Jordan Elimination

Forward Phase — Gaussian Elimination
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Backward Phase — Guass-Jordan Elimination
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Getting Upper Triangular Matrix

E, E, E,
(1 0 o[ 1 0 o )[12 0 o] (62 +1 -1 +8
0 o 3 of O 0 |of -3 -1 +2 | -11
2 0 1[0 0 1|0 0 1| 2+ +2|-3

E, E, E,

(1 0 o[ 1 o 1[r1 o o]/ +4
0 o 0) ° o) 0 0 +2

0 0 1 J|lo 2 1]l 0 0 1) | 0 o0 1

Upper Triangular

E EE,E.EEA=U
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Getting the original matrix

E, E;' E'

1 0 o[ 1 o o )[ 21 o o

0 o O o/ 0O 1/2 0 e

0 o 1| 0 2 1/ 0 0 1

E E)' E.'

O Y (T .. 5 . .
0 o -3 of O

\00 11\00 1,\'20 1/\—2+1 +2 —31

A = E'E,'E,'E,'E.'E_'E,'U
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E_and E " examples (1)

. (%il) E1 : matrix([1l/2, ©, O], [0©, 1, @], [©, @, 1]); ' (%17) E1 1 : invert(El);
% - 2 06
(%07) |8 1 ©
(%01)
8 16 6 01
| @ 6 1]  (%i8) E2 1 : invert(E2);
(%i2) !EZ : r]latrix{[l, o, @1, [3, 1, @], [0, 0, 11); (1 0 @
18 0 (%08) |-3 1 @
(%02) [3 1 © 8 0 1]
| o o1  (%i9) E3. 1 : invert(E3);
(%i3) !33 : r]latrix{[l, e, @], [0, 1, @], [2, 0, 11); (1 0 @
1860 (%09) |® 1 ©
(%03) |8 1 @ -2 01
2 8 1]
— _ 131341 4+"134"145p-14p-1
E;E;E,E;E,E,A =1U A=E E, E, E, E; E; E,; U
T : Young Won Lim
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E_and E " examples (1)

 (%i4) E4 : matrix([1, ©, @], [®, 2, @], [©, O, 1]); (%i10) E4 1 : invert(E4);
1l o068 1l o068
(%04) |0 2 © (%010) |0 = @
0 0 1 ?
. _ - _ 0 6 1
(%i5) E5 : matrix([1l, ©, @], [®, 1, @], [0, -2, 11); _ - -
1 e ol (%i11) E5 1 : invert(E5);
(%05) |®@ 1 @ Loe
0 -2 1 (%011) |@ 1 ©
. _ - T 0 21
(%i6) E6 : matrix([1, ©, ©], [®, 1, 0], [0, ©, -11); _ - -
1o o] (%112) E6 1 : invert(E6);
18 0

(%06) (8 1 @
(%012) |®@ 1 ©

B 6 -1
L i _B g -1
—_ _ 1 =1 341 341341341 -1
E;E;E,E;E,E,A =1U A=E E, E, E, E; E; E,; U
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A = LU examples

(%i13) L 1 : E6.E5.E4.E3.E2.E1; (%118) L 1.A;
1 ] 11
— 8 @ 1 = =
2 2 2
(%013) |3 5 o (%018) 15 1 4
5 4 -1 0 8 1
(%i14) L : invert(L 1); (%i22) U : L_1.A;
2 0 @ 21
1 2 2
(%014) |-3 = © (%022) 1o 1 1
-2 2 -1 B 6 1
(%i16) A : matrix([2, 1, -1], [-3, -1, 21, [-2, 1, 21); (%123) L.U;
2 1 -1 2 1 -1
(%016) [-3 -1 2 (%023) |-3 -1 2
-2 1 2 -2 1 2
E.E.E,E.E.E A=U A = E'E,'E.'E;'E.'E.'E,'U
6 5 Ly L3 Lp Ly — 1 Lo b3 Ly L5 Lg Ly
T : Young Won Lim
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Elementary Matrices

Interchange two rows
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Multiply a row by a nonzero constant
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Add a multiple of one row to another
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Triangular and Elementary Matrices

‘ Interchange two rows i

| N
<:[— . ,-So\}x

]
Multiply a row by a nonzero constant

J
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For all lower triangular E's

If every elementary matrix involved in the
Forward Phase — Gaussian Elimination

IS a lower triangular matrix
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Can get L from the E_ 's

If every elementary matrix involved in the [ Al b)
Forward Phase — Gaussian Elimination

IS a lower triangular matrix

E.E. E.E,E.E,E,A=1U

A =

E'E,'E, E,'E.'E. E,'U

E,E.E.E,E,E, E,

I

=~

c
B~

= L_l

E 'E, E,'E,'E.'E.'E,' = L
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Gaussian Elimination and LU Decomposition

If every elementary matrix involved in the
Forward Phase — Gaussian Elimination

Ax = b (A |b]

Ux =y LUy

E,E.E.E,E.E,E, = L'

E 'E, E,'E,'E.'E.,'E,' = L
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LU Decomposition

A= LU If A is LU factorizable
Ax = b
LUx = b

Li&\:}: b First, find y

Ux = iy) Next, find x

E 'E,'E,'E,'E.'E. E,' = L
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Pulse
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