
a + b = b * a
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Axx+

n

T(nx +By) = af(x) +Bf(y)
12-> R3

f(x
,>,
z= <+ 15 y +z

M

[] (:]f(a b= f (5 , 0,0 = 25

ab f(a) = 4 +(b) = q



f(a)+ f(b)= 13 + 25= f(a+b)

Not linew
.

x-> sorted x

(3, 2 , 1) +5 (1
,
2
, 3)

(51 ,4) +> (1
, 4 , 5)

s(T) = (0, 0, 1)
s (0 , 0, 1) = (0

,
0, 1)

-
↳

s (1
, 0, 1) = (0, , 1)



L
a +b

s(a +b) = (0 , 1 , 1) f (0, 0, 2)

= (0
,
0
, 1) + (0, 0, 1)

= s(a) + s(b)

Not liner.



fil -> #2 [ii] (i) = [i]
&

o identify

f(a) = a + (i)

a = [i] f(x
,y) = (x + 1, y +1)

·
"Translation"



g linar

g(0) = g(0 + 0) = g(0) + g(0)

g(a) = g(0)+ g(0)

o = g(0)

Every liver map takes O to O

M M
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AO = 0

-

Translation is an example of an

office map ,

f : I"-> IE
->

We say f(x) is affine if

f(x) = g(x) + b

ale 9 is liner MMLHM and be I



f(d) =-+b

↑ = 0 +b = b

M

Afface functives satisfy Imited superpositions

f(ax+ By)= af() +Bf(y)
if 4 + B = 1
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↑ deflection

Cij has
Cll -

mits

min
readrots

e

il] num/ke
· of

CmM

↑↑
complacematrix C defleiten per

kN of load



Cij is The amount of deflector
at deflectpointI

induced by a unit load

↳ load points
a loud point j

2
def Loceci] (*]= [tTarintargispoints



Liner systems

3x + Ty = 9

- 2x + 74 = 14

Al x, + Aix2 + - - - + Axn = b,

A2l Xi + Anzxet-. . + Azuxn = by m ea's
i I

Amixi + Amztet .. Ann t = buy



Wekna As and the bis
.

Want to deteme the xy's.

[
An Aiz- ... Ain

A
=i Are] b =.

x = (-)
Given A and b fand x so that

Ax = b



All Aiz- -.. Ain
A = Az -- - Azr[An --- . Amn

I
[a .. - an]
M de
colmes of A

Ax = da ,
-.. and [i] =

<. G , +Xudz---fxne



diaixaz--Axan = <
, [ii] +x ]x-i +x

= All +AXu
+ -
: + Ain x[

Amit . ...Amn xU



125] /]=] & westitution

xz = 2

2x2 - +z = - 4

2 +2 - 2 =
- 4

x2 = 0
X

,
= 3



i23] ( T= [i] solutio.

6 . X
, + 0 . x, +0 43 = O

L : 02] (= ] = /*] no solutione

xz = 4



-

.

1 : 02] (*] =[
[i] tre is a solution !

[2] is another solution


