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LU-DECOMPOSITION(A)
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n = A.rows
let L. and U be new n x n matrices
initialize U with Os below the diagonal

initialize L with 1s on the diagonal and Os above the diagonal

fork = lton
Uik = Akk
Tori =k +1ton
lik = aik[ukk
Uki = Aki
fori =k +4+1ton
forj =k+1ton
ai; = a;j — l,'kllkj
return L and U

// 1 holds v;

// ug; holds w;
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LUP-DECOMPOSITION(A)

n = A.rows
let x[1..n] be a new array
fori = lton

nlil] =i
fork = lton
p=20
fori = kton
if laix| > p
P = lail
kK'=1i
if p==_C

error “singular matrix”
exchange x[k] with [k’
fori = lton

exchange ay; with ag;
fori =k+1ton

Aik = Qik[akk

for j =k+1ton

a;; = @;; — Qi ay;

ij



TCE28.2 421

o FIHIRERE T oRAT 21 4 ARk

A B
D =
(0 0

Lo (4 BY(A B\_(4 4B
0 0jo o) Lo o




TCE28.27 4. >]3

o« FEFEIRIESRATHIZ

— RATHF < LUPOM AR det(A) = det(P~Y) det(L) det(U) = (—1)° (Hz) (ﬁu,;i
— LUP/MiR <HEFEIRTE £5°]28.2-2 |

o RATHZLS>FEFE e

— JEREIRVS < SRUHERE FEFE28.1
— RIHEPE <RATAIRRAEBRFE A~ = s adi(a)

— REEBEFFE < K174 derivative inequality



s AMITR

— TCZ30%=



—

m) @1, Z IR N

» {14 sEcoefficient representation?
i1 s&point-value representation ?

o —NerB] BLXTN T LN pvr?
— AN pvra] LU LN er?
A4




1. 22 I %

AT XM ERN
—~ I N sERI R B2/
— PREEIE T X EE EA TR 5 1 2

| coefficient representation | point-value representation
I B B ]
3V ) I T
R

ZIN (%)

\/A(\'Ul




1. 22 I %

AT XM ERN
—~ I N sERI R B2/
— PREEIE T X EE EA TR 5 1 2

_ coefficient representation | point-value representation
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Ordinary multiplication
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ap.dy,..., (2
bo. by, by
Evaluation
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Time O(nlgn)

Al@f,), B(w3,)
Alwy,), B(w;,)

A "), Blw2™)

Time O(n?)

Pointwise multiplication
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Interpolation
Time O(nlgn)

Time ©O(n)
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Ax) = ag+axx +asx? + -+ + ay_x"*!

AMx) = ay+ax+asx?+--+ap_1x"*!
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RECURSIVE-FFT (a)

1 a.length // n is a power of 2
2 ifn ::l

3 return a

4 w, = e2xi/

5 w=1

6 al® = (u".az.....a,,_;)

7 ll = (a cenyly |)

g ol = Rr(‘IRSIVTHl( (o]
9 !l = RECURSIVE-FFT (a!")
10 f() k=0ton/2-1

11 = -L'”+w y

2 isarm = ofm oo
13 ® = o

14 return y // v is assumed to be a column vector
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RECURSIVE-FFT (a)
= a.length // n is a power of 2

«cecegqy RI
v — RECURSIVE-FFT (@)
yI'l — RECURSIVE-FFT (a!'l)

10 fok Oton/2—1

11 i =] {‘+w}'

1
3
4
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6 al = (ag.a,.....ay-2)
5
8
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12 Vet = ¥P — oy

13 ® = @,

14 return y // y is assumed to be a column vector

I'(n) = 2T (n/2)+ ©(n)
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1 n = a.length
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