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Tree branches: 2, 3, 4, 6
Cut set Matrix:

Cut set 1: (1, 2, 6) i1+i2+i6=0
Cut set 2: (1, 3, 6) i1+i3+i6=0
Cut set 3: (1, 4) i1+i4=0
Cut set 4: (5, 6) i5+i6=0 C
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Tie set 1: (1, 2, 3, 4) V1-V2-V3-V4=0
Tie set 2: (2, 3, 5, 6) -V2-V3-V5+V6=0

Tie set Matrix:
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a) (10) 
State Vector: X

V3
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V3V3

KCL: i2 i3 0i2 i3 0i2 i3 0 i3 i2i2i2

i3 C s. V3.V3V3

Equation 1): s V3. 1
C
i2.i2i2

KVL: V2 V3 V5 V6 0V2 V3 V5 V6 0V2 V3 V5 V6 0 V2 V3 V5 V6V6V6
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KCL: i1 i4 0i1 i4 0i1 i4 0 i4 i1i1i1 i1 I1I1I1 i4 I1i4 I1i4 I1

V2 V3 V6 r I1.rr

V2 L s. i2.i2i2

Equation 2): s i2. 1
L
V3. 1

L
V6. r

L
I1.rr

KCL: i1 i2 i6 0i1 i2 i6 0i1 i2 i6 0 i1 I1I1I1 i6
V6
R
V6V6

Equation 3): R i2. V6 R I1. 0R i2. V6 R I1. 0R i2. V6 R I1. 0
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Semistate Equations:
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b) (15) 
State Vector: X

V3

i2

V1

V3V3

KVL: V1 V4 V5 V6 0V1 V4 V5 V6 0V1 V4 V5 V6 0
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V5

r i5.

r i4.
rr

V6 V1 r i4 i5( ).rr

KCL: i4 i5 i3 0i4 i5 i3 0i4 i5 i3 0 i4 i5 i2i2i2

i2 i3 0i2 i3 0i2 i3 0

V6 V1 r i2.rr

Plug V6 in equation 2) and 3):

Equation 1): stays the same: s V3. 1
C
i2.i2i2

Equation 4) (from Equation 2)):
s i2. 1

L
V3. r

L
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L
V1. r

L
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Equation 5) (from Equation 3)): R r( ) i2. V1 R I1. 0R r( ) i2. V1 R I1. 0R r( ) i2. V1 R I1. 0
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Semistate Equations:
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Input impedance: 
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Equation 1): s V3. 1
C
i2.i2i2

Equation 5): R r( ) i2. V1 R I1. 0R r( ) i2. V1 R I1. 0R r( ) i2. V1 R I1. 0

V1 R r( ) i2. R I1.I1I1 Plug in Equation 4.

Equation 6) (from Equation 4))
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State Equations:
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c) and d) (15)

r 2 L 2x1
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C 2 R 2

Output VII(t)=V6=-R*i2+R*I1
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Simulation results:


