
First I'll rename ZL = Zo for clarity later

KCL: Iv1 Ic1- Il1- 0= KVL: V1- Vc1+ Vl2+ 0= ---> Ic1 Zc1 Il2 Zl2+ V1=

Ic1 Ic2- Il2- 0= Vl2- Vc2+ Vzl+ 0= Il2- Zl2 Ic2 Zc2+ Io Zo+ 0=

Il1 Ic2+ Io- 0= Vl1 Vc2- Vc1- 0= Il1 Zl1 Ic2 Zc2- Ic1 Zc1- 0=

Io Il2+ Iv1- 0= V1- Vl1+ Vzl+ 0= Il1 Zl1 Io Zo+ V1=

the last line are redundant equations (the ground node and the outer loop).
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Now add the symmetry conditions: Zc2 Zc1= Zc= Zl1 2 Zl= Zl2 Zl=
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or, collecting Zo terms:
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when Il2=0 2 Zc Zl 2 Zc Zo+ 2 Zl Zo+ 0= ==> Zo
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Now, the easy way:
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Find the Z parameters of the network, less source and load:
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Now add the symmetry conditions: C1 C2= C= L2 L= L1 2 L= ==> Cp
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Forward voltage gain with load Z2 in Z-parameters, the load gives the relation: V2 I2- Z2=
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C 1 10 12- F:= L 1 10 9- H:= Z2 50 Ω:=
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