Matrices aud El'dgna/alues

MMJ sciewtific peablenes cau be represeated us iwg
mat v  @puafoug ( mcludes °DEe)
3 main {Jpes ot matric probless
D Algzbro.:c man i pulatous 2-9. A+B or AR
2) Solviug  3yste~s of ey s

=
. - _
e.9. ol for % n Ax = b

) E;Je«w:(uzs Ax = otz

Matrx fjpes incluste

- Hermitian Ad" = A'-.\

Hermibian  comyugade A

¥

Af"A IA‘fE(A_f)Y-

L

tS ufh-ptzg.. Msu.aa(a

/

transpose .

- Real Syﬂtw.e,-l-ftc : A&\, = A AT"’A

3

- Postive Dedinite: Ke iz{' M Z'?S >0 ":Or all cuupl-ex £ 3

For M alss Herwmition - r= "Z"'-M z 6 real e Pos}l—iﬂ
P S \ 0,\'au\va.(w.s are el aL Fo$i+fv0

- Un:'\-a.rj U,+U~ = I L,{-‘ = LL+
- Zbéadom( )‘e“ o) '-pu/ - % J
- '—rrigl‘\a.auu.a.\ “vovy-zero Llecads DV\.ly '.F,,,

An 4, o O A;-l. ! ALJ .
A %2 Gy g..

0 Q;.a- 4‘)'}

o o )



- U.PFOI' and Lowar Tr iauaq,(o.r

LY

Aisr Lo 37y or z <y
X x X -. xQ)oa.
® X x or x*oo..
0o r ¥ Xx O
. - X x x ¥

~§

- $P¢.r-.¢ Maksix — most elegents @re Be,o
- WUselel %o recoanize il vumler o‘p' Uou-22/0
Clecwrts 2 ~A) (o '\)2) M A weeotriv -
Goal : man:-Pu.(a,{e mateie w:Heok s'l-a/:._..‘b all elewaocfs.

Mateix Alaebra\
OP'Hmul matrix Manlpula:‘;our\ le?emﬂs on lknju.aﬁp_ usesd .

lu C, 4he matrix is etored row Mo~ o

« Fortran, matrix s atored coluwma adter colwe in
B

"

C - row wajor « F: * column wie Yo
Exawple: Ju Fortrawn

do ) = L it fnete~ do 2 = 1,

Ao z = \,nm e, do S = |, n

AL,y = B CGLS) ALi3y= BUA) “C i)
evl do (\ fUeuw oV al( el do ™ .
MW ¢ w fun ovar )

exddp - enddo coluwuy o F row 2

qu l'u:.,s bu‘.H"-iv\ wmateix waaq(P..._\.wEtmq I‘oeck-it«a.s
~ebove s \")u..b'& A=8+C - A= MATMIAL(S,C) s

S Re BEC s Aye Ty * O seal Wimoi et
showy luner Loof Kow..“Qo) laner LOB?CDL-.‘vQO e



.Sjs-lre "ms o‘[’ Linear 511...4%301'_5
Cans.‘ﬂe!‘ solvlv\j ‘E-W‘

b e
Ay G e a‘,\ ’)(‘ 1 A. 18 NN
X
AO\\ a’l‘z a““ “@ b"

~de soluhion de exwh, ddef (A) -lAl Ao

LWe Canw use Lavssian elineination

—l'vav\s'(orm Set a& eI:$ fSo 1‘(—“:{ caeu:ic;ew'('

* 1dec -
Ma+l‘()< 1S uPp.e,- (ox ’aw > ""20"‘3%\&1‘
‘at eacly step o &,\aori{-hwy.) elivevate low o~ [u.pf.u- )

o-f- Hrg matrix

elewents

Ex Tx 3 Ay X, + a,, K, * Q53 Xg = BI <‘>
Goy K, € Gaz X, « Caq X%y = b, (29

Gay Gl Subtra Q‘(’ ‘Vl‘ou\ (7—)

N 63\

- Mu\‘tir\j (l) L\b ‘S._—-s‘ o ¢

ay
=7 Ay X, t Ay, Xy * &3 Xa = |=’I ,
’
! c — /
& Gy Kz ¥ Gen, Ky T by
!
I QR - St e Oy (=< G .
N"LZPQ ‘\) 6\15 1y >3 1 ? L =2, ..
A

{

loi = b; - b, & > SRR

X, e\ e ivaked '?('ow.‘ (2)

N owo g\imimj\( %X, ?ra«\ ( }/) Vie,



-l-a.lf.l»&:) ﬁé} X (2/ >

2

—-_V a“ lx\ + a\?_ ‘KL
I'd
Gy Xy
[
where
({4 7
& = & s -
A) 9
« ’
bf. = b;
For n*vn  matrix, 4lis

Ovece v nppar '(‘rtau.y...\.av
“ bacle 3ubgtibution

and $(L'v+fo.c£: A -C(‘cou

(27)

'd
-t 453 ’x3 = ‘92-
% P4 - [
Rap Ko ° !'-’s
- ar
azs :z ? £ = 3/ ° A
_ RXz2 .
P = 2, ... A
E’:. a’;, S J »
a’-n.
Prace Fure is douwe -\ hueg
-—
'rofu—v. P we 6&'& x —1"1\.(‘0&45\4
19“
«-3 & }/4-;-5

X, - . r (52.,‘ 6‘1; "‘33

{« Jem.e.ra.,(

Ly Ky ¥ ol Ko > x"&xs * ..

Aon

A
* i X T b

\
v

O o, X, * .,(2,5«,5-& coe By, Ky T gz
co () Aoy Xt r Ty, A < C3
’- 1
S o(w.ul “v\ v E‘\
x, = < be - Z 0(:5«3>
L ¢g

N uw ber of aPera,-l-:ou,s re,wtre& -For & get a'lr\'

"l‘o V\‘s

Can

\s ProPuf’l‘l'okyl

L\arse matrices

\ S €41
3 2=UAUA-1, 0!—2)...1

m e;'és

4‘“‘(—{ & LO+ v Q _L;LkQ



For rmatrix manpuletions it is best do wse eff.-c:ed
a-laori-[hms /rowtines '-frecb available from
e.q. tww, neklib.orqg (BLAS , LAPACK)
- sucl foukives , availeble here as relerence z'mpleme.c-h-lious) have
beeu :'ncarpcrq:(eal m vacious libraries [ke
GSL Gou Scedd e Litm, £ MEKL  Math Kerwa) WS rery
( Bt u.sha.s I'\braries without any idea. <s¥ hows -H«nj werle cay /Jead
4o Hreulble socower or later.
Swelh  roukines are 0P{“|‘m22e,,() "l"'\orou.%a,ly “4ested -
avd cou avertd of '-F(a.s Pb@w&-ba,( probleds .

5.3. Our 2imple Gaussiaw elivmeination ool sl c“:aun.j
Ataaoa..,..,( elexwweels tuoere 2ero , huodl would au-v.pll*py
errors i sl

These problews can be reduced .LJ P?w{ﬁuj , of rearrana.’uj
rows <t. 4o, > 4, >a,, T ... > a.,
.)e?euu!.l.nj 6n -l'JPe of wmateix <$‘jmu~e'€/.‘g ,,'Gri-!:«aa-—-.a.( e:é;)
diflerent roctines exist tor carrgount ot U

Muired  ranipulations .

Mav\’-?u.\a:“ﬁj matrices ie orteu the st e - Cone Seaineing
?c\p{- ol o 44&@@‘-:-{'?0.,\“( PfoL(el-‘-‘ ad heace Hw
’t:*"uf-('tv\b step . Tlaredere , spcmde’w:-, frer Yo Foug 4 best
rockivas ‘LO/jOUJ‘ (va‘o“-«\ & weld et .‘:“,

dnd 1 can C-,Lm..\a_q_ o waj You Lo reseos .



browse Hroegl LAPACK
RNote on SGESV LArace. roukine wused +o solve

EMPIOjs
A = LW = F“ o © o ..- Oy Oy g
Ba. . © o ... © olay ok - -
v Ri, Bz 0 --- o O oy
. - o o o -
Y . .
Ax= b
LU« = b

Lluxd=b — Ua = 4

Ly=L — sleadod by ey
Forwmnt aubatibobac g 7be yiet [bio) T
. 6‘:-(

Lo (R

2« 2,2, ...N

Hra 2,4"( x ‘)'\fvau.bbu bacl scbsedibAiom ,

Ohowy uwse of SGESV ‘o solve



