SOLUTION OF HWG6

- Problem 6.1

(i) We have
[¥lloo = masx [u1] > 0.
1<i<n

(ii) From [|v|le = 0, we have

gglvil =0,

ie.
0 < |yl < 112%}%‘@1" =0, Vi

which yields

V; = 0, Vi.
(iii) By definition, we have
vl = mas o] = Jof mas v1] = Jal vl

(iv) By definition, we have

u+ vl = max |u; + v
1<i<n

< mas (| + o)

< max |u;| + max |v]
1<i<n 1<i<n

= [[ufloo + [[V[loc-



2 SOLUTION OF HW6

- Problem 6.4
We have
Y- Y
T; = TZ — f(fBi—bY;—l)
(Yio1+hY |+ hZYi'il/Q + O(h?’)) — (Yo —hY |+ thi'il/Z + O(h3))

— —Yy’
2h i—1

- <Yzl—1 + O(h2)) - YZ—l = O(h2)-

- Problem 6.6
We have
Y, -Y, 3 1
T :Tl — §f(361e1, Yi1) + 5]‘1(1’172, Yi o)
_ Y+ AY) + 02 /24 O(R°) —Yiy 3y Ly
h 2 i—1 2 i—2
Y hY! h2Y!" /2 + O(h3)) — Yi_ 3 1
S LIRS 2 OW) i By s v v 00)
1 3 1
:(Yil—l + §hyi/il + O(hQ)) - 5 il—l + 5( il—l - Y;/ilh + O(hg))

—0(1?)

We can use a second-order one step method to obtain y; by equation (6.35).

- Problem 6.7
The scheme is A-B-I1I:
i — Yi— 23 16 5
% - [Ef(xi—17 yi—l) - Ef(xi—% yi—2) + Ef(xi—?n yi—3):| =0.
We have

Ti

Yi—Yi1 [23 16 5
_ 1t % . _Y/ o —Y/ _Y/
h {12 STt 1—3]

! h " h2 " 3
=YL+ Y+ Y+ O

2
_ 23y
12 7,71
]'6 ! 124 1 17 2 3
O = Yk YR 4 O()
2 (Vi = 2V B+ YR+ O(R))

12
—0(h?).
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We can use a third-order one step method to obtain y; and ¥y, by equation (6.35).

- Problem 6.8
The scheme is A-M-I1I:

Yi — Yi-1 ) 8 1 B
sz(x“yz) + 12f(arz_1,yz-1) 12f(93z_2,y1_2)] =0.

h
We have
Y,—-Y,_ 4 5 8 1
i:;_ Bl Vo T Vo
! I [12 TR TR 12]
h h?
=Y, + 53/11 + EYZTI + O(hg)
_%(Y Y// h—l— Y/// h2+ O(h3))
8y
12 1—1
1
+ 12(1/ ~ Y/ h+ Y’” h? + O(h?))
—0(h®).

We can use a third-order one step method to obtain y; by equation (6.35).

- Problem 6.9
We have
1.3 1
T = h(2Yl 2Yi 1+ 2Yz‘72) — f(2:,Y))
3 / 1 PAVZ/ 3
2h( 1+ Y h—|—2hY1+O(h))
2
s (N
h
1
ﬁ(Y- ~ Y \h+ = h2Y“ + O(h?))
( Y’ilh+ O(hz))
Z(O)(hQ)

The characteristic equation is
3 1

A2+ ==0
2 T3

and the roots are 1 and % The root conditions are satisfied.



