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Prob. 1

Consider the system
Y1 =Yt
Yo = Y1 + Yo
(a) Check that ¢,(t) = 1=, da(t) = mpe'™" + 1 I %ds is a
solution for which ¢, (ty) = 71, ¢2(t0) =1,
(b) Discuss the interval of existence according to n; > 0, n, =0, n; < 0.

Prob. 2
Consider the D.E.

0,t1<0, —co<y <o
(0 2/y, t>20,0<y <0
y?, t>0, —co<y <0
1, t<0

(t + 1)27 £>0 is a solution on —oco < t < o0.

Determine whether ¢(t) = {

Prob. 3
Show that ¢(t) = —1/t is a solution of ¢ = 3? passing through (—1,1) and
it is the only solution passing through (—1,1). What is the largest interval

on which it is a solution. What is your conclusion?
Prob. 4



Discuss the existence and uniqueness of solutions ¢ of " +p(t)y'+q(t)y =
f(t), ¢(to) = yo, ¢'(to) = 20.

Prob. 5

(a) Show that ¢(t) = 0 is the only solution of y" + p(t)y’ + q(t)y = 0,
#(0) = ¢'(0) = 0, if p and ¢ are continuous on some interval containing 0 in
its interior.

(b) Show that if (¢) is a solution of the D.E. y" 4+ p(t)y' 4+ q(t)y = 0 that
is tangent to the t-axis at some point (t1,0,0) then ¥(t) = 0.

Prob. 6

Find all continuous functions which are nonnegative on 0 < t < 1 such
that f(t) < [¢ f(s)ds, 0 <t < 1.



