
NIDS Senion 12

Fa -2
modes the stability function of a collocation

method is

=
where Mis =/-/)
.

After simplification ,

we altain

Neare
2

In a method toteA. stalle

e = = (1 = ba = 01 - S : = /
- (13))41)

The method is to stalle if and only if

is (P/ig)1 <VgE

is 1/3) is unalytic in $-/i. e
.

M/R) has no poles in

C
=

/

What one the pale of 1/3) /i. e .

the gene of we ?

0(8) = (G(1 -/x + 4) + 1

scales to consider :



·If C =
0 f= 0

C + (2

·

If c + 0

A = ↳(4 + 0)2 - 20 =/

I
- If 10

Ale i
=
libra=

·If 1 x
0

812=
Since A/
.

soagain he/8101s0



Hince
,

all pilaan in I
+

Now consider the filt requirement 191191111

# 19/ig))" /Gris)/

E1. aa19/-
= 11-gal

Frentually, we allcan

fix)+ a) 0

- O

~o

The requirment is that 1 = ( +20

E Cl + (2) 1

Hence ,

he method is t stalle if and only ifC

② We conside the system

j(( = Ay(y) A
de d

# y(a) = ga

and we ancme that hel agAge) 0 fgt
P



In thisecerain ,
I use the common definition

< x , y) = x
*

% x" =
J "is the enjugate

humpoe

We have the nam

ICI = sep 10,
Cr)/

rived

1100 = I

I Vl = 1

d Ilg-da getora

=
=

2 Rek git, Agree

10 / by ancmption /

Conclusio :
119/5/11" is a deneusing function of time

land so in 1995/11/

ii) Anume that t is namal ,

then there esset a

unitary matics of eigenectors Q such that A = G86"

where S = diag/ +... 10) is the diagonal matress I

eginsales



emside <g .
19 ) En g = gh/the Ragenucta

19h, Agh = gh, than the

=> te/gh,
take le/th) e O By unumptio y

=> the -
- n = 1 ..., d

iii) In a digmatizalle matiet and a function

1 :
-I defined on the spectrum y A =

181

/ meaning (11) is well defined for all /

The (A) is defined as 11) = 10/1

Isr :
deag/ (11). .. Cre

in the detecte , see Higham 2008 "functims of motie"

For a unitarity designalille motices t, the aquenion

becomes EA) =
19/0/p *, because Pt = 1

*

Now , coming lock to the accraw with to GSG"

In altasi

I Riall = 11 ga/d)a"11

=
IM/1)/

1914)) arti = (el...of
- Mastena the electim of A



1 sup 19/01/

365-

in Now Conside a general motices t

Senate H := &/*' + 1) the Hermitian past of A

(4
+

= /

and := 1/A-t") the skew Humilian part

18
"

= - 5)

Note A =
H + S

define ot : I + &
ded

as

d(w) =
H + S

Define 0 : 0 + I as

gray cu ,
Platilit insee fold retre vis

Edd

< y ,
M/a/g) =

v(g,
Hy) +

19 + 59/

=
wg Hy+-
El

xE4d

RemindeHuman! In ana(a) *

=
x

+ /H - 1/x = 0



Yet x#x-t =
Citm/x (x) = 0

=> "I el

Similarly In a sher Humilian mate I

x
=

gx +
ex = /so

= x/s + 5/k

=
0

: So E ill/ purly imaginary number
=

Relay ,
dia/g) e Blai 9

,
Hy Dr

becall that by unumption b/cyAg)/0

and < g ,
19) =

< g , /g) + 19 ,59

- -
&

El E i

= b /<y , Ag)) = <y : Hy = O

Conclusion : if Real O
,

then Refgectile
O

-fam 12/1



1) General result : For a malies C @ded

define ETC) = /190 : ge you

called the field of values

Lemma : 110) 2 E/C/

poof : Cmida an uginclle/aginsta par of C

(t, 2) Cu = + v

< 2 ,
Cu) = +(2,

0

=/

==
cu

Applying this temme to Atlas,

Eldicul &/hom question in

Consequently 1/day
+

vil simply notice thatdlis) is shew Hermitian

Indeed A/ix) =
in H + S

Ar)
*

=
- (ix( + 5) =

- Alix)
=

Since A/iss) i shew Hermitian
,
it is in particular encicl

viil An a general matees A
,

we can define the

mahie function /A) as



DIA) = 20/5/2 ,
when he 152" is the

fadan canonical fam1 A

E151 is definedho the derivative of f

for the deficits,
see Higham 2008

Note /) = A

IR/A/K = env, Brake/
g

v,
ve

(lun = 7

1211

=
119(2)/

vir

↳ Sup eun 1 prix) /

E vir

= sup 11 P/A/is)/II
x

I sup man /9/1)/

ne +E1/d(ix))

= Sup (P/B//

h /3) = 0

E Du-A
19/91/

h() = 0



visit yea :
1/Gl/ go

= 11ym +
111 (9/h)/)/gall

- Sup 19/31//1 soll
Be()10

Since by ensumption ,
the numencal method isAstalle

sup (11911E1

b()0

Therefore Igall
#Igall as required

& The stability function of a collocation method es

Bi =
Ter + ata() + =

+ 39T/)

=-
Thra + statical t + 80 Fro

whi

Fr = 1/1 - cir

! i =

·

Insider te goon method ,

all collocation printe ci

are internal to 10 . 11/ce/0. 11 Fil-, e

=> Th) + 0 and To + o

= pie) epo gie) e pe



--

SeeHe GustMelod La ada seleaatime
·

Inside now the lader method

20 but as = 1

=
Thi =

0 but trole o

= piei e pet ,
oute

Since Rada
Las ada 21-2

B =
Ba +, 1

·

finallyIn the Totallo mettod :

a =
0 and ce =

= T() = +(0) = 0

=> Pist ep dis epe

Since the Lotolto 21-2

Be 11 - + ,
1 -

we comida a
seamerica melled of adeep

↑ gitrth)=g0) = C(g0d94 + 0/ 40
+

2)

We replica h by Ch



yea + 24/82n/ga) = 20+ 21344P4
+ 04=

-

w

ii) benote ye = 1000 Oh = Ehr gi

eh/g-Eh/91) = C/91)
P+

# 0140
+ 2)

Informal :
Cryi) = E/g0 + 01)/

=
((ya + 0(4)

this da/gel-Chigi) = ClghP"+
ordby

sir petigo) -Da/g/

=
94/y(ty = 94/91

= ph/y + 94/y1)(y(t) - 41 + ...

- 94/91)

Note that

9h/gy = A(fa + 2) = 30 + Left + 0143

=> paiga = + 0()

Thus (1 becomes

y(t = y1 + 0/p
+ 2/

=
C/3hP

+
+ 0 /40

+

2/



inl from ii) and iii

·
ua

· gen/ga-32
=

2 (19000 +
Opt

↓) y(6 + 24) = 2 + 24
+ 634444 + 016442/

= 32 + 20944P" 0/64
+

2/

=> 2013069"=
wo

g(t0 + 2) = ge+
+N

-Paw
+ O Pay y

~

= B2


