
 

Uses of Gaussian Elimination

Stat list of vectors in V V Uk and a basis Ei en

numerical data V A e t a zCz t n t Ain en

allowed ERO
k 9kt e t Geez t a en

91 Giz Ain

I a'is in EiItrix

ERO

I ERoz
t

Y lin.indepKin

output Eat Emre
O 0 0

guaranteed output represents a list with same span

Rmh significance of zero rows
w's w i 190

in result is that there are redundancies
in original list 1 e original list 1in dep

the nonzero rows in result are

automatically linearly independent
i z y

corresponding list is wi wz wz show W wz 1in.in p
w 1 e t 2 ez t 35 4e4 AW t bwz 0

I
RE form cereffofez is 3atb O



I
w i Lei t c ej t a a o and b o

n

w Oei IIe t

a w t b w has e coeff a

e coff actb

awww o

6 the nonzero rows of RE RRE

represent a basis for the span

of the original list
2 2 matrix

Example v a e t bez

r

k Ce dez Ibd

Underwhat condition is und 1in dependent of
a b inspect

i z 1cal
f1 a b

c d get go y
1in indep3 Shear c away a b

R2 1 Rz C R fo d a b
b d a be _0

RE with a o row
I



H
1independent

if cord for 1in dep is ad b

JI want to use c if Lindep
so 1in deep if aIoand taken care of by

and c to use c as earlybird

switch fadb th f id
to

e ad

lin dep if
shear b c ad 0

I
be ad O

all roads lead to save eqn

vDlindepad be

ad be determines it list

1in dep or not

DETERMINANT of Ebd



of
note if ad be O

i.e 1in independence holds

then if we perturb matrix a small

amount ad bc will remain to
continuous function of 4c.d

Otoh If we have lindy
vectors a small modif

may make the indef
ft

Linear Independence

is an OPEN

condition



Strip Find all Lx xn C IR

satisfying fan fix f lx D

fi are linear functions f a X t an X t a nXn

Az X t AzzXz t t qnXy

f q X t 9 2 2 t tAanXn

Note this is a special case of previous skill since

the linear functions F IF form a

vector space with basis e en

e X Xn X

ez Xa Xn Xz
c

Enl X Xn Xu

the linear system consistsof Cfi fu where

f A e t it a new

Ii a e t tainen

will apply GE to Cf fr to produce a new

linear system g 9k and then solve

x g cx7 gdx7 gwan o



ERI 67ft fit fit fj
fit Ifi

a point which was in common zero set

of ft ft will nut be in zero set

of Cg 9h

Same arg holds in reverse showing

Zeros f fh Zeros Gc i 9k

Sol set tf 2,1 0,0 tee

1,2 5,7 e 1124



EX f X t 2kt Xz t Xy O

f z 2x 1 4kt 5 31 3 4 0

f 4x 8 21 7 3 1 4 4 0

4
I 2 I l R

k D I xyX3 Xu

R t R2 ZR f is

I 2 I 1
a linear f on 424

0031 the set of
48 74 linear fns on

1124

is a vector
Rz HR 412 space

I 211 The Dual
0031
O 030

Space

Raf Rz
of 112



I 2 I I
0 030 y 200

003 I
00 I 0
O O O l

Ith f RRE D

o
s
O iiifiiiii

f
I Z I I

EE
I

X t2Xzt Xs 1 Xinew system g i

gie X3

93 Xy

91 92 92
0



1 4
0

X 3
0

X t 2 2
0

no Xz echelon cannot I
solve for X2

Let xz t a param

x 2T

Xz t

Xz 0

Kg
O

Sol set tf 2 I 0,0 tee



How do we use this technique

to solve f x _c

l

c c



424

f linear f or 112

X 1,0 0,0 t Xz 0,110,0 t Xz 0,011,0 Xy 990,1

µ using the defn of linearity

f XX Xz Xq Xy

X f ftp.go t Xz f 0,110,0 Xzf 991,0 t Xy f gooeyn
a Az Az 94

f 9 X ta Xz tasks tacky



12,34



a at it a HEIR t

µthis is a field
is also a l d v sp over 1C with basis 1

thecomplex line
ransnontefuenty

IR field l d PGR
1122 2d v space over IR

IR CE as a result

is a v space over IR

1ER ati b e E Hatib

forgetabout exit a
1a tills

only remember lRxC Q

Q what is the dimension of 1C
as a IR vector space

basis for ooh 42 1 i



is

9 1 a be IR
ez I

this 2d IR v space E is in

bijection with our favourite
2 d IR v space 422

by sendiy atib 1 3 Ca b


