2w Q

UNIT-1 2
MATRICES & QAVSSIAN ELIMINATION

feedoack [worvetkions: vibha (@ pesu.pes. edu VIBHR MAST]



LINEAR  ALGEBRA
f«' E .
* uation ‘w N variables  in the form
AL, t AUy #. .. +8n%n = b
where  %,2, ... X4 Ore  unknown variolles,

4i,Q, -.-0y ave COficients and
b « o tonttany

WOFMW

SYSTEM { LINEAR EQUATIONS

|— IVCONSISTENT

no Solution exitts

CONSISTENT
one uniguc in{-'inﬁel?
golution many 0 utions

© Set of wm equotiont and n variaes

g, + al?_‘['l“-"‘ * Qn%p =b|

Q,_ll( + Q‘l"l- At oo 2 athn ® b‘b

Aen X+ Qppy 2y + --- * Awmndn = bm



A O -+ Qn x, bt

Oy Q22 ... Ogn K %Xy = bt

Ami Omz -+ Omn * b
Mxn o |

) X b

* Qi : tomponent of " cow ond " column

- i man | Square warix of o equotions and n  unknowny

- i all bt are 2evo, homogeneous  sycrew of equadions
if ony one b K nomerv, von-horgeneous System of equotions

Ay O -0 Qn
Matrix [A:b] = | 0y Q2 ... Ogn

Qi Omy -+ Omn  tnrd
x

Matrix  whote dererminan- i¢ 0



S W 0 W OF ’5&5111/0/1 W‘é/
ELEMENTARY Row TRANSFORMATIONS

D Ri'_a K R; (k#0)
multiply entries of a row bﬁ non-2eco  Scalar

1) R; — R;+ kR) (k+0)
sum of itself and non-2ev0 Scalar multiple of another oW

D R e R
twup wo yows
AX =81
L 4
IX =86hA

EQUIVALENT MATRILES

« if 4wo matriket A ond B are Suth WM eath of them wn
be obtnined Prom ine other by a definite number of elementacy
trantformations, rhey are taid to be equivalent

- ADOD

Echelon form of & Matvik

» A redonaulay walrix A, B Said to be in  edhelon
form if T taticfies the following wonditions

L Ficsk non-zero  elewwnt of each row '\ called pvet element

2 Al entrit below ihe pivot in ik wWlumn mutk be 0©



3. eodn pivor lies ria\n’r to the pivot of ‘e previous vow c\xoduces
shaircage Pa’r’rern)

k. 2evo vowe (if \Meg erist) e or Hae vorkom of ihe watvix

. Examp\e-.

b
0
0
0

ICD O %X

(5
e
o]
0

oo

kx
if square watrix, Upper Triangulac Motvix :

ROW REDUCED E(HELON FORM  (RREF)

- Wery Yow in ethelon form musy be divided by it p'tvai-
fWUn Hhat Hae First nopaero element i always |

geomedry of Le

Row Picture

* 2 variobles and 2 eguations
+ & shvaight lines in fwo dimengions

« Soluntion: unique Fo'm\- of intersection of lineg



row P\'LHNC

Qi Solve , Show vow picture ') ax-y=0
Ql"‘ﬁ = O xy2u=3
i i
1t2y=5 0,2

) c—sy x
2EIGER)

(olumn Picture
+ ombination of column vectore on e \eft tide twat  produces
vigh wand side

tolumn  pitture
8a. Solve , show column  picture

Q'l"lﬁ =0 -
"'l-('?,“: 2 Y
2[4] \
lincay tombination 1 ‘\
<« of wlumng i \ [
) F R R
tolu_v:m l Coll’fmn 2 * I[E,]
2| -l -
Q312 ) 78 |



G Solve and Show row & wlumn pictures
LY = |
QX ‘('IA =4

\

\ /-

(o)1)
//\ o] =

Row picture: so\vina,w. get (h2)
wnigue  colukione
fwo lines intrevsect at (13D

Colurmn Y{dmn: linear combinah m

of ;’ and (:—‘l] gives .‘: y [;’]
} [] m \/

/

v

~9

2x+9=¢

e Dimenyiony

ROW Picture
intersection of 3 planes ot o point
(uniqvue solution)

column Pictufe
lineay ombination of veckors Yo

form pavallelopiped




Equadion of Line
A line in n dimentiont requires n-1 equations (nz2)

SinduLar cases in a-D

I. Two lins are paralle] CUno solution)

Taree lineg




| Every paic of lines interset Q. Three ?lanes have o line

wn o \ine ond all those \ines In common
are  parallel
3. Al Haree P\anes paxa(le] 4 Two plaves pavallel

/ y //

/ 4 ; 4 Q
/ 7 '

5. wo planes ntertet in 6. A\ three plavies  overlap
o line and Hhird yam\\e\

| A

X

- - e - e -




Column Picture

AL, t0n%, t ARy b aq a“_
a'u 1| 'fQ';)-l-)_ '('Qu,'X-b —’b\, => xl + "\' aI-'L ¥ 1b
%3

Oy 2y t0y, Az T Q5% = by ﬁsl Q32
* eadh (olumn vector ic position vethor with origin a8
(1 \)0\1\\'
* thete col vector lie on o plane (pacs through ofigin)

* overy owmbination of Hhese vectov: on LML \ie in the fame
plone 3 vectove coplanar)

» W vetor b i not on +he plane, tyskem s singlac ond
hog no  tolution

« if Vet b W on the plane, infinite number of Solutions



GAVSIAN_ ELIMINATION

— homl oF mealmy
0 square madrix A of order n i taid to have rant rif
- ot \eatt one minor of ovder v does not vanish (tub -
determinant not+ 0)
- every minor of order rx! voanithes
¢ vone of waitrix A it oenoted oy rank(A) = v

« no.of nonzero rows in echelon form of A

Q¢. Find the rank of e (—‘o\\ow'me

@ A= [lm]m ® 8= [1 2] rz1 @c=[0 0] ¥=
0¢ oo 00

@ D= 3]-(-;'). © e=[
)

'y

| 2
ol
0 o

@ G=|1l 23 4| ¥=2



if conk(P) =1, then

1 i€ fank(N) = fank(A:b)=T, fystem AX=b & (owsitten+ and
hat a solution

2. if rank (AY= fank (A:b) =¥=n ) System Ax=b 1S ownsittent and
has 0 unigue golution

3 if ronklR) = TONKCAIRd=r 4n  system Akeb is concistent and
has infinite no.0f colution

4 if rone(Ad# mn\c(_A:b),&\dshm AX=b it ntonsittent and has
no Solution

Gowmssian Elimination

. hece for wv\c'\d—m% and Colve \inear equations

+ for given system of LE Rt=b apply dementary row trontfermodions
o e ousmented wodvix [A:k) and redwee W 4o Tuid) wowere
Vit an Upper 1riav\bular Makvix

We gef an ejuivalent tystem Vx=C whith an be Soled \o&
bodwoard Swbastitution

« Mere A and V are Equivalent madvices and hence Solukion of
Ax=b ¢ e Same 0g tolmkon of Vx=cC



A/ﬁ?{ FoR. WMZ’/ 'KOW’ f/\,amtuf%ﬂnaw N ?ff
L No udmnﬂe of rows

2 Firey vow should be unaltered

3 Fictt nonzero element in nomem® row i talled pivor

¢ AX=b and Ux=C whove Same goluhon

MMEIC

ay -+ qn,lé t Q(BZ\ = hl
Ay * t Q}I\a t Q.L3 2 =b,
A rtayy t o, = ba

Ay
& a, Ay, ° b Ra- (7\#) R, .| Qu aa A by
La:b)=

Qo D Dyt by 2. - [a | O dun d,, ey
By O3y B33t by ® %y“ O dy dy:c,

A\ @

Ay An %3tb) | o Gy - ) -
Luie] = O dyy doy ity
O 0 54



G Unede A concistency and tolve € (owsictent
x, +x, —2x; +4x, =5
2x, +2x, —3x; +x, =3
3x, +3x, —4x; —2x, =1

1 1 -2 4 2 S R-2Q | [ -2 4% : 5§
Chib]=f 2 X -2 | 3 =l o 0 | -1 :-]
32 -4 -2 | R’.’:'SR\ 0 O 2 —i :4Y4
Il 1 -2 4 :57  Rs-2r, ‘
oc o | -1:-7| %
O 6 0 0:0
n=t
¥ (CA:LD = 2
YlA) = 2

TLAY= v ([A:p)) &N

Lowntisrent  with  infinite no. of  solukions

Lt Aq = Ay tUAg= S
1y Ty~ 71



6b. Unedc for  congisteny and tolve € cowngictent

At Ayt Lo+ 242 4
a‘x‘*'%'l;.f 5'13"1(',:3
91( + TAq t q’ts‘f Ay =

[ (1 ¢ 7 R -28 (I S W 4
23 3 3| |0 11 -} S
O s ] T Lo 2 - oA
I TR W Rx 2R ‘
[o | 1 -3 - so
o O =3 Q -%§
n=4  vW=2 TCALD=D
: T : t3 -k
. wontisrent  with  infinite neo. of  solukions
A+ 4%y ¥ = 4
Ty €3y -3¢ =75 1§ Q¢
2 2

lev[Rg= k| -3z, a3k =735 2, +dirdl -3k =of
-3xy =-2k-35 3
= “4oktl
Ay = & e 20 3 3
3 3

Ty -4+ +22k+ds +k=4
3 3 > 3

A = -20 +3C
) 3




G Unede A5 toncisteny and tolve € (owncickent

L+ Ay + Xy =3
9.1‘ “'57-1_ -1 '13 ='Lf
ZI‘ ’Q'L?_ _'1.3 =5

| \-.3]&—1& [l 2 1 :3
W)= & § -|:-4|———>| 0 | -3 :-0
5 -2 A:¥ K’b' 2R O -8 -4:-Y4

( 2 1 = 3 ‘
O 0 -8 :-&4
n=3

vy(A) =3
v(CAbD=3

Cotonsistent with unigue  toluhon
A (€2N2 § Lg =3

it & ’37(_37’ -(o
'3.89(3 '—"81(—

A3+3 2,-9=-10 X‘—Q+3=3

1.1‘—"" 1[:2




01, Unede Ay consisteniy oand Solve € (owclcrent

CA-b) = {

Q-3 - | ] R+ LR, |
o -2 7,'.-'5[1_ &
o 0 0.0

Ax -3y + AL =|
St -Qu 7z =|
%- %2 =3

-3 Q) Ro- 5/ R L -3 &
-$ 7:|1“' . 0 Y 2 -3
| - 13 0o |\ -4 3

C«a»

¥in) =1
(Ab)=2
n<73%

. wonbugrent  with  infinite no. of  solutions

A -3y +22 =|
Sy ¥dz= -2
Leb 2=l -y +k =3 21 -3(3+4K) +2¢ = |
2 Ax —q-12 42k =
-_H_ = <3 —ak Ax = 10 +1ok
2 2 X = Sk+S
y = 3 x4l

(x19,2) = (SkkS) Bkl , ¥D



64. Unede A5 concistency ond tolve ® cowgickent
A, “drs -Aq =5

v 2 3

| a R,-2R { 2 | :
[A:b] 2 § -1:.-% ': 3“ D o I -3-
3 -2 4 S % ' o -3 -4
' y l : 3 . Rb*gkz ‘
o | -3- -lo -
0O o0 -28: -%4
¥(A)=3 . tongictent with unigue golukion
s(A:0) =3
n=>3
'L\ “'2“.7_'\’ 13 '3
12 "513 = -0
-28 %, = ~RY
'28131’%[‘(
2,-1 =-lo "L 3
13"3




Bo- Unede A concisteny and tolve € (oncitkent

A4 L= AL ¢ 3%y =4
2 t2A, F A - Ay T3

L2 3 4T g0
[2 3 3 -l-{!"——‘-?

€ 7 4 \ .¢ ) kaSH

|

[t -2 3
o ( 1 -7
0O 2 ¢ -y

| | -2 3 % R, — 2L
’:o (7 -7 :-J T
O 0O o 0 :-S

rip)= 2
(AL =3

L intonsiskent and no  olwkon

Gu. tneck f5r wonsistenig and tolve € cowcickent

X +y-72=12
N +2 =3
2+t (at-5)1=a

| | -l 2 KL’K\
1 9 { 3 )
| 1 a%s:a Ry - R,

W otz

o9 —

n=>% .. onsictent with unigue golukion

c(p)=3
sCP:bd=3

=3
ety



+37 = |
(az—‘f):z.: a-2
1= 0-2 -
a_z—q A+l
Y+ QA = |
o+
% - &-(’1’7— = a
a+2 ax
T+ QA - =7
n+2 at2
L= oty —at]l . a+§
otz O+Z

3

(X.4,2) < L T S
otz ) oa+2 ot

r(R=2 =vlAmb) n

. wnbisrent  with  infinite no. of  solukions



A+ Y- Z =2

Y €22 =|
Let z=k \3"’”’-‘ Xtl-2-k =2
\A,\,Q_L x +1-3k=2
x = 143k
("t‘{)\") = ( [£21¢, 1-2U, L)
Tf a=-1 It -l :2
o | L :1
© o 0 .--%
(M) = 2
7LAL) =3 Cinonsickeny and  no  Solukion
Bu. z+2z-=I
ANt 2 =2
L-Y+2=|
I 0 | | o\
CA:bJ:‘ll’L——-T?O\O'-
R T I Oy b -] 0:0
(I O 1 Kb-\-lz_i
Cveel = 0 ( 0 |
O O 0 |

§(M=9 v(TA:LD=2 n=2%

L inconSisEEnt and no  Seluhion,



O tnesk for consisteniy and solve € cowgichent

AWt 2=§
-yt kesd
314-31=C
[0 '-8]&—20‘ Y :
AL+ 2 -3 4 -3 ﬁ o -5 °-\%
K I S 4 373y O -4 -6 -8

M=2=v(CALD =1

- tondistent; wnigue tolurim

3= 30 —Skﬁ-ﬂ‘—'(% L4341 =8
S 5 ’S\ﬁ-. ‘\s x:q
.= \3'53

(’luo,i) = (L(—)%, ‘)



Breatdovon of Elimination

if a 2en appeart in pivet position, elimination needt ho stop
temporarily o¥ permanenty

¥ problem ean be wured fpeliminakion can  proceed, gyrem i
non- sin&«\af

» i\ breakdown i uwnowoidable / permanent, s\sskem is {i!\bm\at and
hae no soluimn ) inﬁiv\'\’ce\s reany - Solutions

. Noy\-siy\gy\&o_r and wrobe (IR)#0)
. Siv\&u\ar ond incurade CIA)=D)

. Sir\ﬁu\ar C\A\=D0)

Ot Uneck fv consistenty and solve € (owcittent

Liyptz= -3
2t 57.26
‘l—'ll’b5+8'}.:7

I M 1 (/=3
[A:bl= 2 2 S 6 —>3 b ©O 2' |2

h 6 % 7 Qa- 4R, O 2 & : 19

Y\on—lsirwé‘u\ar li\a -ut\r?lo\%’ Swap row

O 2 4 : 19
o o 2' |2




> = ttl t4=-3
b1~12 Ayt+le =19 tL ¢

= = 3
= S 3 x=-1
2

®yar= (4,2 ,4)

6. Unecl o Consistenty oand solve ¢ (owcictent
AL 4 Y ¥ 2=06

Xxu<%2=|0
1*1%‘“-]7;; (2

non-sinaular & wrolde

\‘ (R A R
Io[%:é‘l; P\"—H3

O o 2: 4
22=4 Ytdxy =b Tt 2=4
1=2 ta:O X =Y

(ty,2) = (4,0,2)



o Unesle sy consistenty oand tolve € cowglctent
xtyt z=6

X ty+31=10
ALY+ 47 = |}

\ (O R A Roi-Ky \ \ | = 6
Caekd=[ v ( 3:10 -E-_—P:’ o 0 1: 4
vl &L 13 3 © o .

xtytz=o
L2=4%
272=13

mumble and sir\&u(a(

6. Unecle £5Y Concistency ond tolve € cowglicrent
x« (‘5-(1 A

XEWtdL=10
'Z.'\'\A{"I-L-— Iz

(G \'L R, - { \ L6
CA'.\o]'_\: L\ 2: 10 1K'> o O 7,‘.q]
VL4 Ra—R O o6 3:¢

o 0O 72:4% & > caroble
© O 0:0

T =A=vlabd < n




- ontisrent | infinite. no, of Solutions

Az =4 ek Y=k Atlt2=0
=1 €* = b
Gy = (%, l42)
B3 urvrw=-2
pme3v-w = b
w-Vew =-l
1 -2 _ (U B Y
:a;b]{s 3 .6 btk O O -4: 1
L4 g ] PR 0 -2 0 : |

{ I S W
O -2 ov:
O 0 -Y4:

-Lw=12
UO:—"B

LM‘V)Q)-:

[
12

-Z} P K;&-?Lz

-2v=|

w-Y2-3% = -2
V-:"V’)—

w=3
2

(_ ;/Z D) —\’7- ) ’?’-)



8. For whidh 3 nos ‘o) will eliminodin fail?
ax + Ay + 322 by

ax + a\a+¢kz.=b,,
aL + ay+ay-=by

L SRR Y Ry —R o~ 2 3 . b
CAb)= an o & by —> O a1 | b,
N & ot by

Bao. for what values of a4 and b dowe the following system
have
> A unigue solulion
0 Inf r\'\l'clﬁ many colutiond
() No Solukion

Tt a\0+?>1=2.
-1—&\:)&&1:-9\
A+ byt bz=5

\ 1 3 2 Rq t R \ 2/ 3. 2
0n:v) -\ -2 @ +-2 = > 0 © ox3: 0O
9 b 6 :s5| %W 0 bt O : |




0>  VUnigue toluhdn
s(A)=2 ¥(ABI=3 6r A $-3 btd

n=3
(0+%)72.= O (b-Dy = | Xt = 2
Z2=0 \a=_|_ b—U
b-4 = &d-_3
b -4
L= A b'5>
QD  Infinite  tolukions o4
WA= vy =2, a=-3 bi#g
(b"{:)\a =| lebt 2 -k
=L by Q8 4 31:=2
b-4 b-4
312> 2+ —23
¥
z= & -k -
2 3 30-%

Gi")  No Soluhws
(At vlA:k) b=4¢ ond =3 o 343

b)
Tank 2 vonk



Q. Lxy+z =|
Xy~ 2273
12'14'!0-(-1 =2

N R R R P S (R R S
I | 2 :3[——>| 0o o -3:2
Lo s ) Ry o -\ -+ 0
\ \ I ‘
']
[O -t -1+ 0 } e R &2

-32:-2 “Y-2=0 x +2 _9 =|
Zz-2 -\a-k_g__ =0 3 3
3 S o =|
- 2
873

ey, 2) = (V) 2/3,-233

Q2. %+ Bt Az 3% =13
X-Ays 2 +b=28
22 +y ¥ L-+t= |

\ 2 31319 ¢ 1 v 2 3:13
Chi\tﬂ"’[l -2\ | :8 Jx—‘9[ o -% -l -2 -5
| : 0 -1 -5 -0 -3}




1 v 313 _1p ’
[ 0 __% __‘ _2.. __5 ] L KB 3 1T

© 02 ¢ -4
3 3 E3

YAR)= 3 = vlA:R) < n= 4

. onitrentd with @ Soluhmt
Ler £ -« —3\3—2{—?&-;2&—_—5‘
15z - 86y = (O} 9= -
* 2

-1%.= A6k -10¢

=~ -Au 4%

2 -l *lb-ke 3 =13

xXXxXI§ -v=1(3
r=L-72
Bas. xtz =| waat if  ers= (1,2,00?
'Y.-tub-‘('l:')__
A- N+ =]




<(R) =2
v (A:b) =2

S inponaistend

xtz =|
Ly £2=2
A- 2= 0

\ O \ l (k's‘\'g'\_ ’
o ( o :] &
©O O ©‘:0

¥0A) =2 = v(AL) <n =1
ownittent with @ Solwhent
e+ 2=t -
‘3 \

'l—l'l(.——‘
x=\-L

CT‘V)‘7,> = L, ), K>



B2 Find the valueg of & and b

X xBtai=lh
Attt @) 22 7b
2x 1+ B+3) .= 1lb

@ wWhat i¢ trivial  Solubhuny (all variades wave 4o be 0)

D What e Unigue non-tvivial Soluhan (ot least one
anonzero Solwhen)

) Whot € {nfintte ser of coluhions

WY WNo Solukiin

R U N ¥ e.-p [V v a2k
(p:u] = 2 Lw: 1b —>| 0 1 Ua:Sh
) 343%a : 1\b P39 [ o

\
3 -2 3:sl

\ \ O . b Kg{'a-\_
0O 1 Ua:sh| &€

0 o Sta:lob
@ b=0 , & #-5
@y b#D, &#-5
(W) o=0, az-5

v) lo‘{—'o, o= -5



Bas. ler A I R S ond bz Cbjby b, b,
-2 4 3
0 0 \ |
I W 0

) Find values of b Such ¥aat Axzb K Longistent

1) b= (X000 & Soluim & Ax+b, What isx)

g'él%:L, R+ '3 2 -6 & -l:b,
CAablz| 2 ¢ | 3., —"2’3’—'—; 0 0 Iz \»+2-1>
(7] o | "bz, Ktr"‘/:sk\ O o \ ( lgq,
[ -2t 0 OO\]';\/glg_lg\_
3
2 -6 2 -l:b -3¢
0 0 5 3 %t Ya by c Ps-h e
O 0 O O :by-3hby-Y,b, T Re _\LR
X
@ v =rAL)
b-s’é_lbq,':"_ b' =0 b@ 'b_| -—h_ —;_L_h i o]
1 1 > ] )
7b$ '%b—,_ '1b| $O &\ bq -ZIO) %b‘)_ "QB[

i\bq _QB' '3'01_'-'—0




an 2 -6 & =l:b

0O o 7}“2 1/?: Yot A by b=C2, »1)‘3
O 0 9 O 1b,"3hby,b,

o o

O O ‘by-os-b |12k

&\
2 -6 2 ~1: &
0O 0 Yz I+ [
o o v o: \-3h-Y%Yh
o o p o : |-=-Y3-\7-4/2)
< Z "L D\ —‘ Q
0 0 Y Y 3
O o v O :0
o O o O :0
3¢ -6 %0 ¥2x0 —| =2

K=\




ELEMENTARY MKTRICES

Elemewtary modvix  Ejn & obtained from I oy Per€ormin6
'N sinb\e e\emevﬂ-arﬂ YOW operakion

R - ;;,-J Rj Where I;J § the mum?\ier

re. I— E“)
E tolhey
ey En: mdAe "
ot motl one
/ nonzero en

| b o I O o off the main
o| o | —— ©o (o ol(uf)oml
00 |

Eaz‘ E«a‘ 1 e.u' “ = U ‘FYDM A’ *0 U

R R .
A= & - ‘U fcom U4o A

Q&l. Write down +he e\emmhrg matvices ogsociated with ne  given
system of equations

WM+ veIw = -\
buxV t7w=§
—-bu-aAv-2w = -2

Jtep 1: tonvert to makriz A

'8 | 2
@ = 4 v 1
-6 -2 -1



S+eP 2: Convert  fo Upper Tr:‘anau[ar Modvig

N I Ky — 2Ry L 13
Az ) % 7 W o -l |
-6-21-12 (9] | -3

L& | 3
U= A~ o -t |
o 0 -2

S+eP 3: Iolenh'Fﬂ MU lHipliers

| () )
eal - 'a = -2 ( (o)
O (9] |




Q2. Which elemenMrﬂ MANiCs put B Wi UTM V?
30 2
Az | A -3 |
| x|

- 3 | 2 R~ Yok 3 [ 2
A~ S\L 93\';' 23'\I$R‘> o -W/3 -1(3

| o ¥
Em P (o) ( O
L O §/n (




Bas. Whi elemenhrﬂ MANiCeS convert A Yo UTM U ?

2 -I o0 o
A= ~| Q =1 0
o -1 a -
O 0 -t 2
2 -1 o o l
/R P\ -1 o
e |12 oo [RERR ST sy
o -1 & - o - Q
o 90 -t 2 O © -
a -1 O o
o 3/2 -l © K}-I-Z/g,ﬁa.
A~ 0 o 4/3 -
© o - 4
l/Rq_{- 5/q Ks
| (6} 6]
A~ o 3z -l o} = U
b) 0 Y/z -l
0 o o Sk
| 0 o ©O l O o ©
El\ - \/7_ | O © E’;‘L - 0 \ [a) D)
o v | D o Yy 1 O
o o o | o o) o |



Whidh elemevrhms MANICeS convert B to UTM U?

Qaa.

— 90 ©0Q

R Ry
G

|

! - O 3§
o -2 4 |
0 o0 -2 |
0 0 0 2




TRIANGULRR FACTORS

* To undo +he Steps of Gaussian Eliminakion and revert
ba ol Yo orie)ma\ Moty A fom U

Tnstead of subiocting elementary  woatrices , fhe inverees
ove Suwokacked from A
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Yne siﬁm of e\emen\-ara wadvicag
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W FACTORISATION - LU ‘/Mamme’hric

Any Square madvix A can be fackorised as |A = LU| wohere
L: lower +viun%u\ar MOXYixX

V: vpper riangular  madnx

1l o o
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N dio onal|
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(e Ly, , e4e)

« LV« =b Lizb Ux

\l
N
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Q3. Solve the (—‘ollowir\g systems of equadion vsing LU decompaiition

mekwod.
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W FACTORISATION — LDU

.Samme’tric.
4
Any Square moadvix A can be fockerised 08 |[A = LDU| where
L: lower 4viongwlar m™Moaxvix
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Q4. Find A=LV and A
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inverses ¢ +ransPoses

. inverse B of a square  modvix A s p!

AB=BA=1 Cio\enﬁﬁ matvix)

oA unique £ 0 marvix A
1. (weed) ' =0 Bt AT
€ A= LU, A' =
3 A walrin A & inverhble i and only if eliminatim
Vroo\utes n ?ivoi—s with o Wwitont row exdmm&s

( Widowr pzrmanem— breakdown)

Ax=b = %x=A'b
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-t Q- W

oy (S {
Az | ¥ -3 |
-t Q -

\ \ { | o o
A:1) = | 2 -3 1: 0 « o
-l QA <l 0 o |
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A=l h‘—' k9 O ax3
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3x2

fropeches
L (Y= A
2, (re) = o'aT
3, (A = (A0
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Wﬂi{, MATRIK
d

A =R

if A sgmmehic ond A oxitks, A s also sbmmehic

53] w82
e A= 3 s AT -3 s

Properties

W)=

- i A symmetic and A= LDV, then

A=pT = LOU (. u=T & L=U7)

Q¢a. Factorise who A= LDV
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Ous. For WA 2 nog ¢

CClgag-%Ri |2 ¢ ¢ Re-Lela) ¢ ¢
h=|e ¢ C . 2|0 cn |0 (<2 c-cr
O 14¢ -3¢ 0O 0 7
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