Set 2.14

12: Characteristic polynomial has clearly A = 1 as one root, which leads to
N =343 D)= (A—1) =X -2 +1
telling us that all 3 roots are equal to 1. Thus

Y = (C1 + CQI’ + 031'2)61

Since
y/(O) = (14+0C;=2
y"(0) = C;+2Cs+2C3 =10

we get (by solving these):
y = (2 + 4x%)e”

Set 2.15
2:

m(m —1)(m—2) +m(m —1) —2m +2 =m?> — 2m* —m 42
Again, my = 1 is one root, leading to
2

m°—m—2

and mg = —1, mg = 2.
The particular solution has the form of (by-passing ¢, which is OK):

yp = (Alnz + B) - 2
This, substituted into the original equation yields:
(8A—1)lnz+8B+14A=0
Solution:
8 32

4: Again, A\; = 1 is clearly a solution, which leads to

C 1 7\ -
y—C’1$+CQ:r2+73+(ﬂ >z3

A 4+30+2

and Ay = —1, A\3 = —2. The particular solution is now y, = Az3+Bz?+Cz+D.
Substituted, we get:

(4—2A4)z® — (3A+2B)2® + (124 - 2B —2C)z +6A+4B - C —2D -1 =0
which can be solved easily for A =2, B = -3, C =15, D = —8. Solution:

y = C1e” + Coe™® 4+ C3e 2 + 223 — 322 + 152 — 8



6: Trying for multiple root, we get
ged(A? — 607 + 12X\ — 8,307 — 120 4 12) = \? — 4\ — 4

All three roots are therefore equal to 2. To find v/, v/ and w’, we have to solve
(dividing each equation by €2%):

1 T x? u 0
2 1422 2x + 222 I A = 0
4 4+4x 2+ 8z + 422 w’ Nz

Gaussian elimination converts this to:

1 z 2? o’ 0
01 2z |- |[=] 0
00 2 W' Jz
5/2
which yields (backward substitution): w’ = ﬁ, v = —2%? = L Inte

grating and plugging into the u - y; + v - y2 + w - y3 formula yields:

8x7/262x
Ir= 105

General solution:

8 7/2 2%
C1€%* 4+ Coze®® + Cyz?e® + o
105
Chapter 2 review
25: First
5 25 16
Whe =3 44

which means the four roots are +1 and +2. Particular solution has the form of
Asin2x + B cos 2z
Substituted into the original equation, we get:
40Asin 2z + (40B — 40) cos 2z = 0
which implies that A = 0 and B = 1. Solution:

C1e” + Coe™™ + C52%® 4+ Cye 2* + cos 2z



