Homework Set 3

1.a)
Zt+1 -5 4 -1 Zt t
T41 = 1 0 0 Tt +1 0
Yet+1 0 1 0 Yt 0
1.b)
Yt 0 -1 0 —-0.25 Yt—1
x| |1 0 0 0 Ti1
Zt - 0 1 0 0 Zt—1
Ut 0 0 1 0 Ut —1
1.c)
Pt+1 0 -5 0 —4 @t
e 1 0 0 0 2
Ti41 - 0 1 0 0 Tt
yt—‘,—l O 0 1 O yt
2.a)
Ty = —Ty+ Yy — 8

Yer1 = —0.32 + 0.9y, + 4

General Solution:

2y = A1(0.73)" + Ay (—0.83)" + 6.37
yr = A11.73(0.73)" + A50.17(—0.83)" + 20.8

2.b)

Ti41 = Tt — Yt
Yir1 = T + 3y

General Solution:

Ty = A12t + A2t2t_1 + A22t
Yt = —A12t — A2t2t71 — 2A22t



Homework Set 4

1. a)

General Solution: 3; = Aje’ + Age®5 4 (% —2t2 + 9t — 18)¢!

1. b)
General Solution: y; = Aje™! + Apte ™t +t2 — 4t + 6

2. a)

General Solution:

xp = Are3t + Age™?
yr = A12e3 + Ay (—2)e~t

2.b)

General Solution:

xp = A12e?t4A450.5¢t
Yy = A12e?'+Aget



3)

The system of the two differential equations:
= —-0.1x + 5\
A=-2401x

The fixed point of the system:

x* =100
A =2

The linearization of the system around the fixed point is:

& =—01(z —z") + 5 =A%)
A =0.002(z — 2*) + 0.1(A — \*)

l—’ 320 (1=0.02x)
A=2 beee o a o - 22
1 ‘—_T
o 1=0 (A=200/x)
Ll
0 )
x =100 X

Figure 1: Phase Diagram



