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2(2) We have Co-Cn0 and

2c
, + tin, = 30

hz

223 = 32

, = 33

i

So that

(21 + M) = = 3

where

mI
J

I



2(b) So the it row of M contains hi

thi and the rest O's

(unless if where is not there, or

↓ no
i = -1

,
where Fenhe is not there)

-

Hence the ith row has sum of absolute

values at most Lit+chil
Hence IIMIIcI (really I unless -Fliz)
So

(2I + m) 5 =3

and 11MI = 1 =>

(2I+m)) = ((I+MI)

= 2 (I -m(z= 1/2- (M(z) +... )



Since (ITAL = I-ATAP - APT... Whenever IA) ,

and 11M/211 42
.

Hence

5 = z) =- m(2 + (M(z)- (M/2) .. )E.

(3) Ilb ,
c) of Adjacency Matrices, ...

((b)
The idea is to run the software

sime-initially (m ,p ,T

in the appendix for m- 15
, 9

: 1/3,

and T where the software is

likely to be constable

Since 11 - 2p1 + 2g = yz + 4(y = 5/3

we have (11-2p1 +2p)" = 253 for

k = 53(log2/log(s)) = 71 . 916 ... = 72



Since hom to ,
we have phm,

so High" = (2/3)((o) = 2/300 /so

So to get 72 iterations we have

↑ (2/150 = 7/25 = 0
. 48

So we plot for TF 0
. 44

,
0
.
46
,
240

,

0
. 50

the numerical solution up to these

times
,

and we have :





(c) Running the software where

m = 10
, p various

,
and T-l we

see that the numerical solution is

less than the actual if: 1/3 ,
"4
,

and larger if p=48 ,
"o

,

and
very

close to the actual if 9 : %6·

p
= /G



p : 'ly

p
= /8



2() We have

Usi
,
1) =

( - 28)U(i ,8) p (U(ix , 01 +W(i , o)
= sin(ihl ((1-2p) + p(2cos(TLL)
= U(i

, o) (1 + 2(cos(H -1)
Similarly ,

whenever Wi)-C
,
swill

we have Usi
, jil-

Hence
, by induction on jionlineo



&
(b

,
c) since cosa : 1 -Ex0 small

,1 + 2p(cos(xh) - 1)
= 1 +2) A OCL)

Since log/ItE) = 5-E+0/EP) for a small,

log((1 + 2 p(cos(h) - 1) )"OM)
= phr 2pf In G()(
-

- ( + O(h)) I
= pr (-p +phon
I -

p2πtL" + O(hY I



= - π2 + 12 PTTh + OCLY)

=
- π + h2πt(tz - 2 8) + 0(ht)

Hence

(1 + 2p(cos(h) 1) = e
== h

-

g(p) + dn)

where glp) = T ( 2 P)

So gipl >0 for pa1/6

g(p) = 0 ... = /6

.. G Lu "(1/6

Hence the numerical method agrees

with e-t + 0(ht) if poly.
[This also agrees with the numerical



experiments in the previous question .]

(d) This is exactly the value off

making the method a higher order

method. in Section 4 .

6
.


