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The network shown below has three nodes with unknown node voltages e1, e2 and es. Use conductance
instead of resistance to write the node equations. Simplify the equations by collecting terms and
arranging them in the “standard” form for n linear equations in n unknowns. (Do not solve the

equations.)
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Gll GlZ GlS el S
Matrix Form: |G,, G,, G, |e,|=|S

G3l GSZ G33 e3 SS
Gu = G1+G2+Gs , G2 = -G2 , Gz = —Gs .
Go1 = -Go , G2 = Go+G4+Gs , Gz = -Gy
Ga1 = —Gs , G2 = -Gy , Gz = G3+G4+Ge
S = GV , S = 0 ,S3= 1 ,




(1) KCL equations:

node e1: G,(e, —V)+G,(e, —€,) +G,(e, —,) =0
node e2: G, (e, —e,) +G,(e, —0)+G, (e, —e,) =0
node es: G,(e,—e)+G,(e, —€,)— 1 +G,(e, —0) =0

(i) n linear equations:

(G,+G, +G,)e, +(-G, ), +(-G;)e, =GV
(_G2)91+(Gz +G, +Gs)ez +(_G4)93 =0
(_Gs)el+(_64)ez +(Gs +G, +Ge)es =1

(iii) Matrix form:

Gll GlZ Gl3 € Sl
GZl Gzz Gza € |= Sz
G Gsz Gss €; S3



