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Linear Algebra — Part 12

Example: Xavier is two years older than Yasmin,

Together they are 40 years old.
How old is Xavier?

How old is Yasmin?
X = >/ + 1
X + )/ = 40 <— 1fwo unknowns and two equations

Another Example: Lx —3x, + g, =-7

4 equations and 3 unknowns X1llex3

20 x, + 10x, = 30

10x,+ 15x, = 30

Linear 606\/(5\‘“0\4: constant - X1 + constant - XZ + y + constant - X“ =  constant

Definition: System of linear equations (LES) with ™ equations and h unknowns:

0‘11X1 + 0‘11XL toeee 4 0‘1an

)
-t

0\21 X1 + 0\29-XL + .. + dznxn = L

O\m‘lx1 + O‘m’)_XL + e 4 o‘vnnxn = Lm

A solution ot the LES:  choice of values for X,,..., X, such that all

m  equations are satisfied.

first equation

A/ second
Note: — it's possible that there is no solution m=1 ,n=1 % /e%uafion

/// -

first equation

A second
— it's possible that there is a unigue solution m=1 ,n=1 /easuaﬁon
N
/ e
first equation
A sea::onol
— if's possible that there are infinitely many solutions equation
>
Short notation: Instead of Gy Xy + O X, + -o- 4+ 0,X, = b,
Oy X, + Oy X, + -0 4 0, X, = L

o\m1x1 + o‘m'LXL + e a\mnxh = le

it Gy Oy - Gy, l’,
we wrlile a G, 000 a " l_,
AX = t) with A: uon z , 5o h
At O:n.z ot %en L"'
X4
and X= | %
xh
Example:
2x1—3xlqua =-7 /4 _3 (" _}
“3x, 4 X, - X =0 -3 1 - X4 g
can be written as g X —_
10 x, + 40x, = 30 20 10 0 1 = 30
10 x,+ 15 x, = 90 0 10 128 X3 30

matrix—vector product

"“matrix Times vector = vector"



