CITYy UNIVERSITY OF HONG KONG
DEPARTMENT OF ELECTRICAL ENGINEERING

Homework #3

Solutions:

Course: EE3121 Differential Equations for Electrical Engineering

Date:
Problem 1
Solution.
Ynt1(t) +/ffw
dya(t) 4
TR 4t +yo(t) = 4t — 2.
Integrate:

yi(H) = y(0) + [ (47 —2)dr = —2+4-%t2—2t:2(t2—t—1)

d
200 _ ft,0(6)) = ya(t) + 4t = 22+~ 1)
t
+/ T yi(t :—2+/2(T2+T—1)d1’:§t3+t2—2t—2
0
d 2
yd?’t ) = f(t,y2(t)) = ya(t) + 4t = gt3+t2+2t—2
! 2 3 2 1 4 1 3 2
0)+/ (T,yz(r))drz—Z—l—/ T4+ T+ 21-2dr = T 7+ -2t -2
0 03 6 3
Problem 2
Solution. Equilibrium Points:
dy _
T 0

= 3y* — 33y +84 =0
=3y —-4)y—-7)=0
Equilibrium Points:
y1:4/ y2:7
d
y>7:d—¥: (y—4)(y—7)>0
4<y<7:¥ <0

y<4:¥>o0
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Problem 2

Solution. Solve the D.E.

Real range:
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Estimate tr without solving the equation
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Recall the equation
dy __ 1 _
@iy Y (0) =0

VI —V1i-n
VI-yi- /1=y

1 1
) = Flee)| = | e =

Use Taylor series to show that the error < K.

y<b<l1

£ = =

Select a > %

, B — _é' 1 _ 1 _ _b _
g(b) =bv1=b, g(b)=Vi-b-- == )

b* =

Estimate:
max t :b*\/l—b*:g 1_%: 1
g 3V "3 \\3

WIN

WIN




