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Echelon Forms (1)

Zero rows ‘ Should be grouped at the bottom

non-zerorow M) A leading one

The 1% non-zero element should be one

Any successive ‘ The leading one of the lower row
non-zero rows should be farther to the right than
the leading one of the higher row
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Echelon Forms (2)

Zero rows ‘ Should be grouped at the bottom

O 000 - -0
O 000~ -0

O 000~ -0

O 000~ -0
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Echelon Forms (3)

non-zerorow W)  Aleading one

The 1% non-zero element should be one

O@**ooo* 0@**.0.*

O 000 - -0
O 000~ -0
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Echelon Forms (3)

Any successive ‘ The leading one of the lower row
non-zero rows should be farther to the right than

the leading one of the higher row

i-th row —> O * % o o o * O * % e o o *
(l+1)-th row —p O * % e o o * O * % o o *

The possible location of the leading one

Could be like this 0 Q@) * =« *

Or like this 0 @@@ e ¥
Or like this 0 @@@
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Reduced Echelon Forms

Zero rows

non-zZero row

Any successive
non-zero rows

Any column that
contains a
leading one

Linear Equations
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=
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Should be grouped at the bottom

A leading one

The 1% non-zero element should be one

The leading one of the lower row
should be farther to the right than
the leading one of the higher row

All other elements except the leading
one are all zeros
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Reduced Echelon Forms

Any column that ‘ All other elements except the leading

contains a one are all zeros
leading one
0 0|
O |@ * * e o o * O |@ * * e o o *
0 0
0 0
: O|0(0O O = O
0] 0(0JO0 0 *** 0
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Examples

Echelon Form

Linear Equations

Zero / Non-zero
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Example

a, x, + a, x, + - + oa, x, = b 2 x, + 1 X, — 1 Xy = +8
a,, x, + a, x, + - + a, x, = b,
-3 x, — 1 x, + 2 x3 = =11
-2 x, +1 x, + 2 x; = -3
a, x, + a, x, + - + a,, x, = b,
e N [ ) ( ) - )
ay ay, Qin X = | b +2 +1 —1 ( X \ = ( +8\
. —
as, ay, ay, 9 = | b
—3 —1 +2 X, = | =11
-2 +1 +2 X, = | I58
a, a,, a,, X, - bm \ / \ y, \ y,
e JUT )
: : Young Won Lim
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Gauss-Jordan Elimination

Linear Equations
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Gauss-Jjordan Elimination - Step 1

t2x,+ X, —x; = 8 (L)) ’ @ +1 -1 +8 )
—3x,—x,+2x, = —11 (L, 3 -1 +2 | -1
—2x, + x,+2x, = =3 (L) -2 +1 +2 | -3

+lx, +2x,—2x, = 4 (5 %L, +2/2 +1/2 112 +8/2

X+ 3%, - 3% = 4 (3XL) G 412 —12 | 44
—3x,— X, +2x, = =11 (L,) 3 -1 +2 | -11
—2x,+Xx,+2x;, = =3 (L3) -2 +1 +2 -3
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Gauss-Jordan Elimination - Step 2

1x +5x, = 5%, = +4 (L) 41 412 <12 | +4
—3x,—x,+2x, = —11 (L, 3] -1 +2 | -11
—2x, + x,+2x, = =3 (L) 2| +1 +2 | -3
+3x,+ 2x, —2x, = +12 3 X L, +3 +3/2 -3/2 +12

—3x,—x,+2x, = —11 (L,)

+2x,+5x,— 2x; = +8 2X L, +2 +2/2 -2/2 +8
—2x, + X, +2x, = —3 (L,) -2 f1 +2 =3
+1X +3X, 37X, = +4 (L) (41 412 12| +4
0x, +3x,+5x;, = +1 3X L+ L,) 0 |+1/2 +1/2 | +1
Ox, +2x,+1x;, = +5 2 X L, |+ L,) 0| +2 +1 +5
Linear Equations 17 Young Won Lim



Gauss-jordan Elimination - Step 3

+H1x + 35X, — 57X = +4 (L,) (41 412 —12 | +4
0X1+%X2+%X3 = +1 (Lz) 0 +1/2 | +1
Ox, +2x,+1x; = +5 (L,) 0 +2 +1 +5
0X1+1X2+1X3 = 42 (2)(L2) 0 +1 +1 +2
X, +3X, — 3X, = +4 (L,) (41 412 —1/2 | +4
Ox, +1x,+1x, = +2 (2% L,) 0 +1 +2
Ox, +2x,+1x; = +5 (L,) 0 +2 +1 +5

Linear Equations 18 Yo er01s



Gauss-Jordan Elimination - Step 4

+1x, +5x,—3x, = +4
Ox, +1x,+1x; = +2

Ox, +2x,+1x; = +5

O0x, —2x, —2x, = —4
Ox, +2x,+1x;, = +5
+1x1+%x2—%x3 = +4

Ox, +1x,+1x;, = +2

Ox, +0x,—1x;, = +1

Linear Equations
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+1 +1/2 -1/2
0 +1 +1
0 |+2| +1
o -2 =2
0 +2 +1

+1 +1/2 -1/2
0O +1 +1
O |0] -1

+4

+5
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Gauss-Jjordan Elimination - Step 5

+1x, + 35X, — 35X, = +4

Ox, +1x,+1x, = +2

Ox, +0x,—1x;, = +1

O0x, —0x,+1x, = —1

+1x, + %xz — 2

Ox, +1x,+1x, = +2

Ox, +0x,+1x;, = —1

Linear Equations

EXB = +4

(-1 x L,)

N\

+1 +1/2 -1/2

0 0 +1
+1 +1/2 -1/2
O +1 +1

0 0 @D

+4

+1
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Forward Phase

G2 +1 -1 | +8 D) 2 12| +a | [ 41 412 —22 | +4
-3 -1 +2 -11 -3 -1 +2 | -11 0 |+1/2 +1/2 | +1
2 41 42 | 3 2 41 42 | 3 0] +2 +1 | +5
(41 412 12| +4 (41 12 12| 44 (UHl +12 <12 | +4 )
0 +1 +2 0O +1 +1 +2 0O +1 +1 +2
0 #2 +1 | +5 | |0 [0] 11| % 0 0 @D -1

Forward Phase - Gaussian Elimination
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Gauss-Jordan Elimination - Step 6

+1x, + 35X, — 5X; =
Ox, +1x,+1x, =
Ox, +0x,+ 1x; =

0x, +0x, + >x, =

1 1 _

Ox, +0x,—1x; =
Ox, +1x,+1x, =

+1x, +0x, —0x; =
Ox, +1x,+0x; =

Ox, +0x,+ 1x; =

Linear Equations
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+1 +1/2
0O +1
0 0
0 0
+1 +1/2
0 0
0O +1
(41 412
0O +1
0 0

+1/2

-1/2

-1
+1

~1/2
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+1
+2
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Gauss-Jjordan Elimination - Step 7

+1x, +0x, —0x; = +2
Ox,+1x,+0x; = +3

Ox, +0x,+1x; = —1

0x, —3x,+0x, = —=2

+1x, +0x, —0x;, = +2

+1x, +0x, —0x; = +2
Ox, +1x,+0x; = +3

Ox, +0x,+1x; = —1

0
+1

+1

+1/2

+1

-1/2
+1/2

+1

0
0

+7/2 )
+3

—-3/2
+7/2

Linear Equations
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Backward Phase

+1 412 [F172] | +4 ) (41 12 [O ]| 72 42
0 +1 +1 +2 - 0 +1 0 +3 +3
O 0 +1 | -1 0O 0 +1 | -1 -1
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Gauss-Jordan Elimination

Forward Phase - Gaussian Elimination

@2 +1 -1 | +8 CGD) +12 12| +4 | [ 41 412 —12 | +4
3 -1 +2 | -11 3 -1 +2 | -1 0 |+1/2 +1/2 | +1
2 41 2| 3 2 41 42| -3 0] +2 +1 | +5
41 +1/2 <12 | +4 (1 412 12 | +4 (41 4172 12 | +4
0 +1 +2 0 +1 +1 +2 0 +1 +1 +2
0 #2 +1 | +5 | | [0 [0] 11| % 0 0 (D] -1

Backward Phase

+1 +1/2 12| +4 ] C 41 +12 [0 ]| 472 (1 @ o | +
O +1 |+1 +2 0O +1 0 +3 0O +1 0 +3
0 0 +1 -1 0 0 +1 -1 0 0 +1 -1
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Storing Magnetic Energy
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Dissipate Magnetic Energy
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Pulse
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Pulse
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