MACS 315 A - Differential Equations, Spring 2001 (Vi) X (t) =e ( 1 > o=t too ( 2 ) =25t
(1) =
1 5 ’

c¢1 =1, co = 0, stable node

(vii) Xe() = et [cl ( —sing ) +o ( cost )]

Part 1 cost sint
¢1 =0, co = 1, unstable spiral point

Instructor: Rakhim Aitbayev

Review for Test 3

1. For a given system x'(t) = Ax(t), solve the initial value )
problem with the given initial condition. Classify by 2. (i) x(t) = et ( —sint  cost )
type and by stability the critical point (0,0) of the sys- cost sint

tem. c1 13 Cf)st +sint
sint — cost

(i) A= ( _; - ) x(0) = (1,1) < 32:; ) x

(i) A= ( Y ) x(0) = (1,0) [ g +( —th/Zt-i/—ze;t/e; )}
(i) A = ( § :; ) x(0) = (1,3) (iii)

i) A= ( _i :1 )7 2(0) = (1,0) See part 2 on the next page.
©a=(25 1) xo=wy

(vi) A= ( o ) x(0) = (1,1)

(vii) A= ( L] ) x(0) = (1,0)

2. Use the method of variation of parameters to find a
general solution of the system x'(t) = Ax(t) + £(¢).

(i)A:(} _11) £(t) (g)et
wa=(3 3 ) 0-(5%)

(iif) A=(_32 2 ) f(t):(f)et

Answers to part 1:

L@ xM=a( _;

c1 = 5, co = 1, unstable node

.. —sint cost
(i) xe(t) = e ( cost ) te ( sint )’

¢1 =0, ca =1, center (stable)

—4 .
et+c2< o )ezt7

(iii) x.(t) =1 ( } ) el + ¢y ( :15 )et,
¢1 =0, ¢; =1, saddle point (unstable)

(iv) x.(t) = e [cl ( _c(s)lsrlt ) + e ( g?r?: )]’

c1 =0, co =1, stable spiral
(v) x.(t) = cre~t 1
0

1
—t — — _
+coe [( 1 )t-i—( 1/5 )],cl—l,cQ—O,de
generate stable node



Part 2

1. Find the general solution and find the fundamental ma-
trix of the system.

(i) 2’ =z+2,y =—-2x+y
(i) ' =c+2y,y =3z+y

2. Find the general solution of the system
' =2x+8y+2,y =4y + 16t

3. Find the general solution of the system
' =2+8+2ty=x—y+2e?

4. Given that the fundamental matrix of the system
2 =3z+y—2e% y =—ax+y+e?

2t 2t 2t
e te** 4+ e
¢ = ( 2t —tet )

(i) Find the general solution of the system.

(ii) Find the general solution of the system
=3z +y+ ety =—z+y

5. Given that the fundamental matrix of the system
o =20 —2y—e /[ty =8 — 6y +3e/tis

(1 241\ o
®= (2 4t + 1) €
(i) Find the general solution of the system.

ii) Find the general solution of the system
g
o' =2r—2y+e 2 ¢y =8z —6y+e 2

6. Consider the system ' = —z —y+ 1,9y =2z +y — 2

(i) Write the system in the matrix form.

(ii) Find a fundamental matrix of the system.

(iii) Find a particular solution of the system and write

down its general solution.

7. Given that A = —1 is a repeated eigenvalue, with eigen-
vector (1), of the matrix

—6 5
-5 4)°
find the general solution of the homogeneous system

' =—6zx+ 5y, y = —bx +4y

Answers to part 2:

1. (i) =(t) = e!(c1 cos 2t + co sin 2t),
y(t) = et(—cy sin 2t + ¢, cos 2t)
(i) 2(t) = c1e+HVOL 4 0y e(1-VE)
y(t) = e1(V6/2)e VO — ¢y (1/6/2)el1 VO

=1t + 4epe*® + 16t + 11,
=cpett — 4t —1

=4cie3t — 2coe73t + e7H(1/2 — 21),
=13t + coe 3 + e (t/2 - 5/8)

(i) z(t) = c1€® + ca(t + 1)e?t — e?!(t? /2 + 2t),
y(t) = —c1e?* — cote® + €21 (t2/2 + t)
(i) z(t) = cre? + co(t + 1) 24 (t2/2 + 1)e?t,
y(t) = —cre?t — cote?t t2/262t
. o {10t — In [¢](10¢ + 1)
_ -2t
() xp(t) =e ( 20¢ — In|¢](20¢ — 3)

(ii) x,(t) =e 2 ( 2;2 ii )
o (5)=(1)()(%)
(if) (cost:cs(i)rfi sint-:s(i)rsli>

i) %0 = (4 )

. z(t) = cret + cre i,

y(t) = cre ™t + cae t(t + 1/5)



