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1 1 2 2cos cos ,weU A t A tω ω= + E�F

0�	+$	#- 9)(2	�%>(�1+("$	�;�,	�01,-'$'-	!-6+$.-	�	+$!0872 @)& 	7�!0$)(H

2 2
1 1 1 2 2sin sinF kA kAθ θ= + E�F

2 2
2 1 1 2 2cos cos ,F kA kAθ θ= + ECF
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( ) ( )2 2
1 2 1 1 1 2 2exp expG F jF kA j kA jθ θ= + = + EIF

( ) ( )2 2
2 2 1 1 1 2 2exp exp ,G F jF kA j kA jθ θ= − = − + − EMF
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( ) ( ) ( ) ( )1 1 2 21 exp expR R P j P jτ ω τ ω τ= = + E�F

( ) ( ) ( ) ( )1 1 2 21 exp exp ,R R P j P jτ ωτ ω τ− = − = − + − EDF
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( ) ( ) 1 20 0R R P Pτ = = = + E5F
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( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( )

0 1 2

1 0 1 .

2 1 0

R R R

R R R

R R R

⎡ ⎤− −
⎢ ⎥−⎢ ⎥
⎢ ⎥⎣ ⎦

E��F

�&0�%$	0$	,$".$%$	1:#+(&G	�>&)+�9A	!,2':#	#	!-6+$/&	#& 9)(�#-'�	#	,#(@,3
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( ) 2
1 20 ,R P P σ= + + E��F

6%,(&	�� &!0	#$1($+) @	!,2':#�
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(0) ( 1) ( 2)

(1) (0) ( 1) 0.

(2) (1) (0)

R R R

R R R

R R R

λ
λ

λ

− − −⎡ ⎤
⎢ ⎥− − =⎢ ⎥
⎢ ⎥−⎣ ⎦

E��F
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2
1 1

2 2

(0) ( 1) ( 2) 1 1

(1) (0) ( 1) .

(2) (1) (0)

R R R

R R R a a

R R R a a

σ
− −⎡ ⎤ ⎡ ⎤ ⎡ ⎤

⎢ ⎥ ⎢ ⎥ ⎢ ⎥− =⎢ ⎥ ⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦ ⎣ ⎦
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2
1 2 0 1,2,i iz a z a i− − = = E�IF

6%,(&H

( )exp .i iz jθ= E�MF
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�
	'�G+$	�"1&9/(A	),8!0�0/(#�9)(	!-6+$.:#
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1 Im
tan .

Re
i

i i
i

z

z
θ ωτ − ⎛ ⎞
= = ⎜ ⎟

⎝ ⎠
E��F
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( )
( )
( )
( )

1 1
1 1 2 2

1 2

1 1 2 2

2 2
1 1 2 2

1

0

1

2 .

R P z P z

R P P

R P z P z

R P z P z

− −⎧ − = +
⎪

= +⎪
⎨

= +⎪
⎪ = +⎩
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( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )

1 2 1 2
1 2 1 1 1 1 1 2 2 2 2 1 2 2

2 2
1 2 1 1 1 1 2 2 2 1 2 2

1 0 1 0

2 1 0 0.

R a R a R P z z a z a P z z a z a

R a R a R P z a z a P z a z a

− −⎧− + + − = − + + + − + + =⎪
⎨
− + + = − + + + − + + =⎪⎩

E�5F
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( ) ( ) ( )
( ) ( ) ( )

1 2

1 2

1 0 1

2 1 0 .

R a R a R

R a R a R

⎧− = + −⎪
⎨
− = +⎪⎩

E�4F
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2
1 2 0 1,2.i iz a z a i− − = = E��F
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9'(&	��I ��,	E1-!�	�F�

�-!�	��	�("1�?$/�#-	%-!"1-'(+$0�1	),8!0�0/(#�9)(

�&0�%-	&!0-'$) (	),8!0�0/(#�9)(	�':#(�+&	7�#-G& 	#-'$6$ @	,$!0�!�#$3

+($	 !012"021-	 01,-"$+$.�#& 	 E1-!�	CF�	
	7(&1#!,-	"$+$.	#.@),�+$	,�!0$.$	 /(+($

�7:L+($ @)$	�	�7:L+(&+(2	��	�"1&9/$ @)$	7$!'�	71$)-	2".$%2	�;�,	�1$,	7�,#$3

/$ @)$	2,-!"$A	#$10�9)(	 $20�"�1&/$) (	!E�F	 (<!EO�F�	;�,�!0$.&	#$10�9)(	 ?2+") (

$20�"�1&/$) (	2,-!"$+&	,�!0$.-	,	+$!087+-)*	%#:)*	"$+$.:#�	#	"0:1&	#.@),�+�

/(+(&	�	�7:L+(&+(2	� �	/2>	+(&	#.@),�+�	G$%+& 	/(+((�
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Z0

L1

opóŸnienie �

R(1)

R(-1)

Z0

L2

opóŸnienie 2 �

R(2)

R(-2)

R(0)

Uk³ad

podzia³u mocy

Z0
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9)(�#&	%/$	$/6�1-0':#	&!0-'$) (	),8!0�0/(#�9)(	�71$)�#$+-)*	#	�7$1)(2	� '&3

0�%8	;(!$1&+"(	(	;1�+-=$�	;(&1#!,$	,	0-)*	'&0�%	,$".$%$	�>&)+�9A	!,2':#	# !-3

6+$/&�	 &%+$"	71,-	#-,+$),$+(2	#$10�9)(	#.$!+& 	(	#&"0�1$	#.$!+&6�	'$)(&1,-

#-'$6$	�+$	!"�'7/("�#$+-)*	�7&1$) (	'$0&'$0-),+-)*�	)�	#7.-#$	+$	#-3

%.2G&+(&	71�)&!2	�>/(),&+(�#&6��	�&0�%$	;1�+-=$�	,$".$%$ @)$	>1$"	!,2':#
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�&,8	08	7�0#(&1%,$	1-!2+&"	I�	+$	"0:1-'	,$'(&!,),�+�	#-+("(	71$)-	&!0-'$0�3

1:#	%/$	�>-%#2	'&0�%	#	2".$%,(&	1,&),-#(!0-'�	%/$	!-6+$.2	#& 9)(�#&6�	� %23

G-'	!0�!2+"2	�P��
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