Solutions: Conversions
1. Convert the following n'® order DEs to systems of first order.

(a) y"+3y +2y=0
SOLUTION: Let 1 =y, xo = y'. Then:

Ty =1
/ i
Ty = —2T1 — 3%2

(b) y/// — 2y _ 3y/
SOLUTION: Let 21 = y, 29 = ¢/, 23 = . Then:

xh =3
/ _
Ty = 2x1 — 3T

(¢) 2¢"+6y +y=0
SOLUTION: Let 1 = y, x5 = ¢/'. Then:

Ty =1y
xh, =—(1/2)x; — 3z,
(d) y"+5y =0
SOLUTION: Let 1 =y, zo = ¢'. Then:
Ty =g
xh = —bx;

<e> y(v) =y— 3y’ + ty” + y/// . 3y(iv)
SOLUTION: Let 2y =y, 20 = ¢/, 23 =y", 24 =y, x5 = y™. Then:

Ty = T2
xh =3
rh =1y
Ty = s
xry = x1 — 3vy +trs + x4 — 325

2. Convert the following systems of first order to an equivalent second order DE, if pos-

sible.
¥y =11+ 219 ) L
(a) 2 = 2uy + 1y Using Eqn 1, get 2o = {2 — ja1:
—
L “ 1 ! 1 ! " /
§x1_§x1:2x1+§$1—§$1 = 2] —22] 311 =0



;12_'7_1::2_ 2 Using Eqn 1, get x4

- = 2} + 2x7:
2
" r / " / .
v, +220 =2 +2,+2x1 = x)+2;—-3r1=0
x} T
(c) xh =3z
2 2

Since the DE for x; depends only on z; and the DE for x5 depends only on s,

we say that the system is decoupled. In that case, we cannot express the system
as a single second order DE.



