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Linear Equations

2-dim ™ Line equation

ax + by =c¢ (a, b not both 0)

3-dim ®m® Plane equation

ax + by + cz =d (a, b, ¢ not both 0)

n-dim ®® Hyper-Plane equation

ax, + a,x, + -« + a x =b (a not both 0)
(n=2) ax, + a,x, = b ax + by =c
(n=3) a, x;, + X, + a;x; = b ax + by+ cz=4d
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Homogeneous Linear Equations

2-dim ™ Line equation

ax + by :@ (a, b not both 0)

3-dim ®m® Plane equation

ax+by+czz@ (a, b, ¢ not both 0)

n-dim ®® Hyper-Plane equation

ax, + a,x, + - + a,x, 2@ (a not both 0)
(n=2) ax, + a,x, =0 ax + by =20
(n=3) a; X; + a, X, + a3 x; = 0 ax + by+ cz=0
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Linear Systems

System of Linear Equation

(Eq 1) a, x, + a, x, + 4, X, = b, h
(Eq 2) d, X, * a,, Xx, *+ T4, X, = b,
> m equations
(Eq m) aml Xl + am2 X2 + + amn Xn — bm /
A 4 il
.
- |
|
.
n unknowns

Introduction 5 o o1y



Linear Systems of 2 Unknowns

(Eq 1) a, x, + a, X, = b,
(Eq 2) a, x, + d,, X, = b,
(Fq 1=2) (Eq 2)

(Eq 2)
Y k \# o
- e,

One solution Too many solutions No solution
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Linear Systems of 2 Unknowns

{x—yZI {4x—2y=1 {x+y:4
2x+ y = 6 16x -8y = 4 3x+ 3y = 6

2x — 2y = 2 4x -2y =1 x+y =4

2x+y = 6 4x -2y =1 x+y =2

3y = -4 =7

33

3’ 3

One solution Too many solutions No solution

(Eq 2)
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Linear Systems of 3 Unknowns

(Eq 1) a, x, *+ a, X, + a4;;3 X; — b,
(Eq 2) a,, X, T 4, X, T a3 X; — b,
(Eq 3) a;; x; + 4, X, + dz; X5 = b,

A
N AN
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Linear Equations

(Eq 1) a, X, + a4, X, a,, X, b,
(Eq 2) (121 Xl + azz Xz aZn Xn b2
(Eq 3) a,, X, + a, X, Ay X, b,
g ( \
dy; ai; a, X, b,
d;, dy, a,, X, b,
aml am2 amn Xn bm
. \ ),
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Linear Equations

a,, x, + a, x, + + a, X, = b,

dy; d;, ain

n
Zalj-xj = b,

j=1
iy X -
4 | N /\ N \ J
row index row index
col index nx1l Vector
. mxn Matrix | y
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Linear Equations

n
Zazj"xj = b,

j=1
iy X -
4 | N /\ N \ J
row index row index
col index nx1l Vector
. mxn Matrix  J{ )
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Linear Equations

aml Xl + am2 X2 + + amn Xn — bm

a am2 amn

ml

n

Zamj-xj = b,

j=1

R & W
\ N

row index row index
Nnx1l Vector

col index

_ mxn Matrix ] )
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Storing Magnetic Energy
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