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(16).

3 4 5 6 4 4 5 6 4

2
6 4 4 3 4 3 3

3 2 3 3 4 3 4

2 3 3 4 3 4 3

( 2 cos ) ( cos )

sin ( 2 )

[ sin sin( )]

[ cos cos( )] ( )s y d

A A A A A

A b

u F L L

F L L T t

α α α α

α α α α α
α α α

α α α

+ + + + −

− + +
= + + + −

− + + +

�� ��

� � � �

2
5 4 3 5 6 4 6 3 4 4 4

4 2 4 3 4 2 4 3 4 4

( cos ) sin

sin( ) cos( ) ( )s y d

A A A A b

u F L F L T t

α α α α α α
α α α α

+ + + + =
= + + − + +

�� �� � �

1

0 ; 2.2
( )

( ) sin( ) ; 2.2e
k

t
T t

k x t c tα β
<

=  − + ≥

2 1
1 1 2 1 2

2 1
3 3 4 3 4

cos cos( )
2 2

cos cos( )
2 2

M
d d

x L L

d d
L L

θ θ θ

θ θ θ

= + + + − =

= − + + + +

1 1 2 1 2 3 3 4 3 4sin sin( ) sin sin( )My L L L Lθ θ θ θ θ θ= + + = + +

2 1MM x F F= −��

1 22 2M s y s yM y F F= =��

2 2 2
1 1( ) ( )

2s y
Mg

F Fµ+ <

2 2 2
2 2( ) ( )

2s y
Mg

F Fµ+ <

     if  (x is X) and  (y is Y)  then  (u is U)

( ) ( ) ( )PI PI PIu t u t u t tδ= ∆ + −

( ) ( ) ( )PD PI PD PIu t u t u t+ = +
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( )2( ) ( )exp 20( 2)M r f i fx t x x x t= + − − −

( )2( ) ( ) exp 20( 2)M r f i fy t y y y t= + − − −
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