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CS and AS for initial condition(Xz, Y, Uz, V2)= (-3, 4, -3, 4) and
k=1,

(a) e1, ez €3 e4(b) Ey Ey E3 E4.

AS for initial condition (Xz, Y2, Uz, V2) = (-3, 4, -3, 4) and k=0.9,

(a) e1, ez €3 e4(b) Ey Ey E3 E4.

CS and AS for initialieondition (X2, Y2, Uz, V2) = (3, -4, 3, -4) and
k=1,

(a) e1, ez e3 ez(b) Es Ez Es Es.

CS for initiak-condition(Xz, ¥, Uz, V) = (3, -4, 3, -4) and k=0.9,
(@) e1, ez €3 e4(B) By Ex Es Eg.

CS or AS vs. the k for different initial conditions:

case a: (X1, Y1, U1, v1) = (3, 4, 3, 4) and (X2, Y2, Uz, Vo) = (-3, 4, -3,
4)

case b: (X1, y1, U1, v1) = (3, 4, 3, 4) and (Xz, Y2, Uz, V2) = (3, -4, 3,
-4)

CS and AS for initial condition(xz, Y2, Uz, V2) = (-3, 4, 3, 4) and
k=0.97,

(a) e1, ez €3 e4(b) Ey Ey E3 E4.

CS and AS for initial condition (Xz, Y2, Uz, V2) = (-3, 4, 3, 4) and
k=1.02,

(a) e1, ez €3 e4(b) Ey Ey E3 E4.

CS and AS for initial condition (Xz, Y2, Uz, V2) = (3, -4, -3, -4)
and k=0.97,(a) e1 e, e3 e4 (b) E1, Ez E3 Ea.
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CS and AS for initial condition (X, Y2, Uz, Vo) = (3, -4, -3, -4)
and k=1.02, (a) €1,€2,€3 €4 (b) E1, E» E3 E4.

CS or AS vs. the k for different initial conditions:

case c: (X1, Y1, U1, V1) = (3,4, 3, 4) and (X, Y2, Uz, V2) = (-3, 4, 3,
4)

case d: (X1, y1, U1, V1) =(3, 4, 3, 4) and (X2, Y2, Uz, Vo) = (3, -4, -3,
-4)

CS and AS for initial condition(Xz, Y2, Uz, V2)=( 3, -4, 3, -4) and
k=1,

(a)er, ez e3 €4 (b) E1 Ep E3 E4

AS for initial condition (Xz, Y2, Uz, V2) = ( 3, -4, 3, -4) and k=529,

(a)e1, ez e3 e4(b) E1, Ex E3 E4.

CS and AS for initial condition (Xz, Y2, Uz, V2) = (-3, 4, -3, 4) and
k=1,

(@) ey ez e3 ef(b) E1 E3 E; Es

CS for initial-condition(Xz, Y2, Uz, V,) = (-3, 4, -3, 4) and k=529,

(@) e1 ez e3 e4 (D) Er Ey E3 Ea4

CS or AS vs. the k for different initial conditions:

case a: (X1, Y1, Ug,v1) = (3, 4, 3, 4) and (X, Y2, Uz, Vo) = ( 3, -4, 3,
-4)

case b: (X1, y1, U1, v1) =(3, 4, 3, 4) and (X2, Y2, Uz, Vo) = (-3, 4, -3,
4)

CS and AS for initial condition(xz, Y2, Uz, V2) = ( 3, -4, 3, -4) and
k=1,

(a) e1, ez €3 e4(b) Ey Ez E3 E4.

CS and AS for initial condition (Xz, Y2, Uz, Vo) = (3, -4, 3, -4)
and k=2379,(a) €1,€2,€3 €4 (b) E1, E» Es E4.

CS and AS for initial condition (Xz, Y2, Uz, V2) = (-3, 4, -3, 4) and
k=1

(a) e1, ez €3 e4(b) Ey Ez E3 E4.

viii

29

30

36

36

36

37

37

38

38

38



Figure 4.9 CS and AS for initial condition (Xz, Y2, Uz, Vo) = ( -3, 4, -3, 4)
and k:2379, (a) €1,€2, €3 €4 (b) Elﬁ Ezﬁ Egy E..

Figure 4.10 CS or AS vs. the k for different initial conditions:

case C: (X1, Y1, U1, V1) = (3, 4, 3, 4) and (X2, Y2, Uz, V2) = ( 3, -4, 3,

-4)

case d: (X1, y1, U1, V1) =(3, 4, 3, 4) and (X2, Y2, Uz, Vo) = (-3, 4, -3,
4)

Figure 5.1 Phase portraits of the double Duffing system

Figure 5.2 Time histories of state errors for Ei E» Es Es

Figure 5.3 Time histories of coefficients b, c,c,,d;, j, 9;,h,h,

Figure 5.4 Time histories of state errors for E; E, E; E4for Case (b)

Figure 5.5 Time histories of coefficients k,,a,b, ¢, d,, j,, f,, g, h, 4 for

Case (b)



