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1. (25%) 
Let y(t) satisfy the third order equation ty111 + (t + l)y" + y' = 0. 
(a) Verify that y(t) = e-t is a solution of the equation. 
(b) Find the general solution of the equation for t < 0. 

2. (25%) 

Find the(ge~eral8sol~i~n)of the linear system 

x'(t) = ~2 ~8 ~ x(t). 

3. (25%) 
Let p, if and r be linearly independent vectors in ~a. Consider the lines 
L1 = { u fil u E 1R} and £ 2 = { v if+ r l v E 1R}. 
(a) Show that there is a unique pair (x0 , YO) such that x0 E £ 1 , YO E £ 2 , and 

lX'o- :QOI = inf lx- Y1 > 0. 
xEL1 ,yEL2 

(b) Let F(u, v) = lv if+ r- u.PF and let (u(t), v(t)) be a solution of the 
system 

( 

u'(t) ) = 

v'(t) 

oF 
- au (u(t) , v(t)) 

oF 
- ov (u(t), v(t)) 

Show that limHoo(u(t) p, v(t) if+ f') = (xo, ya). 

4. (25%) 
Let 

(a) Show that Xn = Yn + Zn if (xo, Yo, zo) = (1, 1, 0). 
(b) Determine (a,b,c) such that axn+byn+czn = ax0+by0 +cz0 , n = 1,2,3, ... 
for any given (xo, Yo, zo). 
(c) Show that limn-too XnZny;2 = 1 if xo, Yo and zo are positive. 


