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55. Let N € Nand set H =1/N,n=2N, h=1/n. Let
wh:{l’o,l‘l,...,l’n} and wH:{XQ,Xl,...,XN}

with x; = 1h and X; = i H = 20h = x9;. Let Vj, denote the set of grid functions
vp, : W — R which vanish at xy = 0 and x,, = 1 and let Vg denote the set of grid
functions vy : wg — R which vanish at X =0 and Xy = 1.

The grid functions ¢p i € Von, K =1,...,n — 1, are given by
Pnk(Ti) = Voh sin(krz;) i=1,...,n—1.
The basis functions ¢g i € Vo, k=1,..., N — 1, are given by
k(X)) = V2H sin(knX;) i=1,...,N—1,

The difference operator Ly : Vo, — Vo, be given by

1
(Lpop)(x;) = 7 [—vn(zi—1) + 2vp(x;) — vp(2i41)] foralli=1,...,n—1.

The difference operator Ly : Vog — Vou be given by

1
(LHUH)(X1> = ﬁ [_UH(Xi—l) + 2UH(X1) — UH(XH—I)] for all 7 = ]_, Ce 7]\/v — 1.
Show: If )
Zp = Z Ok Ph ks
k=1
then
n—1
Lyzp, = Z O Phk
k=1
with

4
Q) = Ao with A\ g = 5 sin?(krh/2) forallk=1,...,n—1.

Hint: Show first Lyonr = Ak @nk by using the identity sin(z — y) + sin(z + y) =
2sinx cosy.



56. The restriction I} : Vo, — Vo is given by

1 1
([;flrh)(Xi) = 57%(352@;1) + rp(z2) + érh(@iﬂ)-

Show:
IHon, = V2 cos®(krh/2) opy forallk=1,...,N —1,
[}{{Sph,N = 07
I onn-r = —V2sin®(kwh/2) ppp forallk=1,... N —1

Hint for the last identity: Show first: ¢y, (z:) = —(—1)" @pr(x:).

57. Show: If X
"= Bk Phk
k=1
then
N-1
Lry =" B om
k=1
with
B =2 [cos?(kmh/2) By, — sin®(kwh/2)B,—] -
58. Show: If
N-1
rn = Z Tk PH.k>
k=1
then
N-1
WH = Z Vi PH
k=1
with
, 1 i,
Ve = ~—— Yk, where Ay = — sin“(knH/2), forallk=1,...,N —1
AH k ’ H

satisfies the equation
L HWH = TH.

59. The prolongation operator Il : Vo — Vpy, is given by
(Itwg)(29;) = wy(X;) foralli=1,...,N —1
(It wp)(x9i_1) = % (wy(X;—1) +wy(X;)] foralli=1,...,N
Show:

Ihomy = V2 [cos*(knh/2) gy, — sin®(knh/2) gnnk] forallk=1,...,N —1.



60. Show: If

then

with

N-1
W = E O YHk»
k=1

n—1

[fwy = Z O Phk
k=1

0 = V2 cos®(knh/2) 6, forallk=1,...

5y =0,

= -2 sin?(kwh/2) 6, forallk=1,...



