Ex4-1

df At? dzf At d3f 4
t+At)=f(t)+ At-—+ + +o(At
I )=/ dt 2 di* 3 df (Ar")

_ df QA d*f QA df 4
f(t+2A0) = f(t)+2At dt+ T + TR +o(AtY)

4f(t+At)—f(t+2At)—3f(t)=2At-ca{—{+a(At3)

) iz4f(t+At)—f(t+2At)—3f(t)+G(At2)
Cdt 2A¢

Ex4-2

Suppose 7, =0, then the six elements can be represented as

f(0), £0.1), £(0.2), /(03), (0:4), £ (0.5)
O _fOD-f(0)

dt 0.1
daf 0.1 _ f(0.2) - f(0)
dt 0.2
df(0.2) _ f(0.3)- f(0.1)
dt 0.2
df(0.3) _ f(0.4)-f(0.2)
dt 0.2
df(0.4) _ £(0.5)- f(0.3)
dt 0.2
df(0.5) _ £(0.5) - f(04)
dt 0.1
FfO)y] [-10 10 0 0 0 O £(0) ]
fOH| | -5 0 5 0 0 0] f(.D
d|f02[ |0 -5 0 5 0 0]f(02)
Cdt| 03 [0 0 =5 0 5 0|f03)
£(0.4) 0 0 0 -5 0 5|04
L f(035] [0 0 0 0 -10 10| f(0.5)]
-10 10 0 0 0 O]
-5 0 5 0 0 0
0 -5 5 0 0
D=
0 0 -5 0 5 0
0 0 -5 0 5
0 0 0 0 -10 10|




a) Forward Euler

-1 0
X, =+ At 0 -2 )X,

1-At 0
= xk
0 1-2A¢

The integration is stable when

) 1-At 0
eigs( 0 - 2As ) <1

sl=Ar <1,

1-2A1 < 1,At >0

=0<Ar<l1
.". the system is unstable when Af>1

b) Backward Euler

x,., = - At o )™
c X = 0 -2 Xk

1+ 0 "
= xk
0 1+2At

The integration is stable when
0 1+2A¢

CN+ar 0 T
eigs( ) <1

| ! |<1| ! |<1At>0
1+Ae| 14241
=Ar>0

.". the system is always stable

Exd4-4
X=v

V=—0v—fx—ax’ +ycos(ar)

a=1,4=-1,6=02



SLX=v

v=—-02v+x—x +ycos(wt)

a)
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