Homework Set No. 2 NEEP 547
Due September 20, 2013 DLH

Nonlinear Eqs. reducible to first order:

. (5pts) Find the general solution to the differential equation:
3/2
y// — [1 + (y/)Z} /

o, (5pts) page 72, prob. 13c; Find the general solution to the differential equation:
vy =1y + (v)?

Linear Operators

~ 3. (6pts) First factor the equation using operator notation and then find the general solution

to the differential equation:
z? @y +z 4y =0
dz? dr 77
“ 4. (6pts) First factor the equation using operator notation and then find the general solution

to the differential equation:
d%y

T -+ d 2
dz?

y— .
dx~3x T

Linear dependent or independent solutions.

~ 5. (4pts) page 69, prob. 8. : Show that y; (z) = = and ya(z) = 2? are linearly independent
solutions of 2%y ~2zy/+2y = 0 on [-1,1], but that W(0) = 0. Why does this not contradict
Theorem 2.3.1 in this interval?
Theorem 2.8: Wronskian Test : Let y; and yy be solutions of y" +p(x)y +q(z)y =0 on
the open interval 1. Then,
2.3.1. Either W(z) =0 for allz in I, or W(z) # 0 for all z in I.
2.3.2. y1 and ya are linearly independent on I if and only if W(zx) #0 on I.

6. (4pts) page 69, prob. 10: Show that y1(z) = 3e%® — 1 and yo(z) = €72 + 2 are solutions of
yy"+2y —(y')? = 0, but neither 2y, nor y; +1w2 is a solution. Why does this not contradict
Theorem 2.27
Theorem 2.2: Let y; and yy be solutions of y' + p(z)y + g(z)y = 0 on an interval I. Then
any linear combination of these solutions is also a solution.

Homogeneous Linear Differential Equations with Constant Coefficients:

7. (6pts) Solve the initial-value problem: (D* —6D? + 11D — 6) y = 0 where D™ = E%:T; with
conditions: y =y’ =0 and y’ = 2 when z = 0.

* 8. (6pts) Solve the initial-value problem: 8y — 4y" + 6y’ + 5y = 0 with conditions: y = 0,y" =
y' =1 when z = 0.

Nonhomogeneous Equations with Constant Coefficients
N, (6pts) O'Neil, page 93 prob. 16; find the general solution: Y’ =2y +y=3z+ 25 sin(3z)

AN
10. (7pts) find the general solution: 3™ + 3y" — 4y = sinh(z) — sin?(x)
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