Assignment 9

EXERCISES 5.1

Solutions About Ordinary Points

17. Substituting y = >, ¢,z"™ into the differential equation we have

o0 [==]

y' —xy = Z n(n —1)cz™? — Z Cpa™ ! = E(k +2)(k + 1)cpagz” — Z Cp_12"

n=2 n=0 k=0 k=1

k=n—2 k=n+4+1

= 2c9 + Z[(k‘ + 2)(k + I)Ck,-g — Ckfl]l‘k =0.
k=1

Thus
co =10
(k'. + 2)(k + l)Ck_g —cp_1 =20
and
1
C;‘-_;_g:mck_], k=1,2.3,....
Choosing ¢g = 1 and ¢; = 0 we find
1
¢3=75
cs=c; =0
1
% = Tgg
and so on. For ¢y = 0 and ¢; = 1 we obtain
c3 =10
1
cqL = Dl
cs =cg =0
1
7= 50

and so on. Thus, two solutions are

1 1 . 1
=13 — 8. d g — et T
U1 —1—61, +180l + an Yo :c,+1233 +o — +



18. Substituting y = Zf:o c,z™ into the differential equation we have

Y+ 2ty = Z n(n — 1ea™ 2 + Z cnz" 2 = Z(k + 2)(k + Degyoz® + Z Cr_ox”
n=2 =0 k=0 k=2

e W
k=n-—2 k=n-+42

=2¢y +6csz + > _[(k+2)(k+ L)cpss + cp_ola® = 0.
k=2

Thus
co=c3=10

(E+2)(k+1)cgya +cr_2=0

and

1

Ck+2:—mck_2, k=234 00

Choosing ¢y = 1 and ¢; = 0 we find

1
Cq4 = _ﬁ
cs=cg=cr =0
I
and so on. For ¢g = 0 and ¢; = 1 we obtain
cy =10
1
5 = ~35
cg=cr=cg =0
1
cg = 0
and so on. Thus, two solutions are
ylzl—Lx"l—f—ixS—--- and y;g::r—i:cf’—l—iarg—---.

12 672 20 1440



. Substituting y = Zf:{] cpz™ into the differential equation we have

o0 (==} oo

y" —axy 2y = Z n(n —1)caz" 2 — Z nepr” + 2 Z ez
=2 -

11 " ~ N

k=n-2 k=n k=n

Zk+2(k+lck+2x —chkx —l—Qchx
k=0 k=1 k=0

=2c5+2c0+ > _[(k+2)(k + L)crpo — (k — 2)cx]z* = 0.

k=1
Thus
2c0 +2c0 =0
(k + 2)(;» + 1)Ck+2 — (k — 2)ck =0
and
Co = —Cp
k—2

Ck+2:mck= k=1,2,3,....

Choosing ¢cg = 1 and ¢; = 0 we find

Cg = )
C3=C =C7 = =0
cia=N
cg=cg=cyp=--=0
For ¢g = 0 and ¢; = 1 we obtain
C3i—=i6h = 6 = =0
1
g — —=—
* g
1
Cg — ———
: 120
and so on. Thus, two solutions are
1 i R
yp=1—a? and Y= — =2° — —a° — -



27. Substituting y = Z;.o:o cpx™ into the differential equation we have

(:1:2—|—2)y”—|—3$y’—y:2n(n—1 cpx" —1—22?1 n—1)c,z" 2 +3Zﬂcnﬂ7 —ch z"
n=2
-~ - ~ ‘—v—’
k=n k=n—2 k=n k=n
Zk‘ —1)egzx —|—22(k—|—2 (k+ 1)ck+2:1: —|—32Lckm‘ —chmk
k=2 k=0 k=1 k=0
= (4eg — ¢p) + (12¢3 4 2¢1 )z + Z [2(k +2)(k + 1)cppo + (K2 + 2k — 1) ¢ ] 2 = 0.
k=2
Thus
deg — g =10
12¢9 + 2¢1 =0
2k +2)(k+1)crpa+ (2 +2k—1) e =0
and
1
Co — ECD
1
Cq — —Ecl
k2 +2k —1
= - o B =208 A s
2= T kL) " Py
Choosing ¢g = 1 and ¢; = 0 we find
1
o= —
i
€3 =gy =gy == =)
.
T
and so on. For ¢g = 0 and ¢; = 1 we obtain
02:C4:C6:"‘:O
1
c3 = ——
76
7
C T —
T 120
and so on. Thus, two solutions are
1 7 1 7T
pn=1+-22——z*+--. and Yo = — =2 + —a° — - --

4 96 6 120



EXERCISES 6.1

Euler Methods and Error Analysis

1. hr=01 h=0.05
Xn Yu Xn Yu
1.00 5.0000 1.00 5.0000
1.10 3.9900 1.05 4.4475
1.20 3.2546 1.10 3.9763
1.30 2.7236 1.15 3.5751
1.40 2.3451 1.20 3.2342
1.50 2.0801 1.25 2.9452
1.30 2.7009
1.35 2.4952
1.40 2.3226
1.45 2.1786
1.50 2.0592
2. h=01 h=0.05
Xn Yu Xn Yu
0.00 2.0000 0.00 2.0000
0.10 1.6600 0.05 1.8150
0.20 1.4172 0.10 1.6571
0.30 1.2541 0.15 1.5237
0.40 1.1564 0.20 1.4124
0.50 1.1122 0.25 1.3212
0.30 1.2482
0.35 1.191s6
0.40 1.149%
0.45 1.1217
0.50 1.1056




