
L i n e a r systems
system o f l i n e a r

equations
L i n e a r e q u a t i o n i n

t h e v a r i a b l e s

X i , - - r , X i n



i s a n e q u a t i o n :
a , x , t . . . + a n X u = b .

2 v a r i a b l e s

Eg 2 × + 3 4 = 5
0×+3 ,1 = 5

E g X t y t z s 1 0



Eg x - 2-1=4
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(x,-11=10, - 2 1
i s o n e s o l u t i o n

(x,-11--16,11 i s another
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× (xyz):
{(42,112,0)
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Eg X , -X , e x } - Xc, = - l

(O, t l , O , O /

&"#Linear
e q u i n 2 w a s

a l i n e
i n 3 e a r s

~ ) plane
i n n V a r s

→ hyper plane



E xc ep t i o n : 0 . a t O - y = 0

Every po i n t i n 1122

solves t h i s

so lut ion f- l i n e

O - X t 0 - y = 1
N o point i n 1122

so l ve s



System o f l i n ea r e q u s :
k i , - - - 1 X u

(stega a , , X , e - r - t a w X u = b ,

i÷

mthequ a m , X , t - r - t a m u x i t u
n v a r i a b l e s , i n equa t i o n s

A solution t o a l i n e a r s y s t e m

i s a s imu l taneous ; so la r



t o a l l e q u s .

Eg X t y - - I

O x t y - - 2

A s y s t e m o f 1 i n . e q u s

h a s e i t h e r

inconsistent: 1 . n o s o l u t i o n

2 . e x a c t l y 1 solution
c o n s i s t e n t {3.A l y m a n y so l u t i on s



Eg 0 × + 0 4 = 1
i s a n i n c o n s i s t e n t

Eg x - 2 1 = 4
X t y

= O

# X - 4 = 4

X t y = O



y a - X

3 × - 4 , 11=4/3
y

= - 4/3
(x,yl--(43,-413)

i s t h e u n i q u e solution.
S i s t e r i s consistent.



Eg -key - - I
- X t y = - I

# n o s imu l t a neous
s o l u t i o n s

inconsistent
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I f y o u h a ve

@ equations
a n d

@variable
y o u c a n trope a

un i que s o l u t i o n .



¥ : I f y o u h a v e

w e equs a n d u r w a r s .

\) de l e s yoursysten actually
h a v e a u n i q u e solution?

i f s o ,
2 ) d e s c r i b e a n algorithmt o

f i n d u n i q u e s o l u t i o n .



E c o n o m i c s , m a c h i n e learning,

ph y s i c s , compute r v i s i o n , . . .

Egg E c o n o m i c s

U n i t s
demand

⇒good#supply
f o r c e o f good



¥9
P h o n e plan 1 : $40 base,

$1 p e r gig
( = c o s t 2 : $30 base
D = d a t a u s e d

$ 2 p e r gig.P l an ' I i ( = 4 0 t l - D

P l a n 2 : C = 3 0 + 2 - D
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