Using the Noble identity's Proofs, it allows us to move the down sampling and up sampling it
will be a product of the decimation factors / the up-sampling factors

H,?(0)

x[n]——

H, (o)

H,&(w)

Xo[n]

H,(w)

x[n]

H,&(w)

Ho(z)((‘))

X,[n]

H|(2)((1))

X3[n]

H,&(w)

H,P(0)

X4[n]

H,(w)

Xs[n]

i

H, (o)

Hy®(0)

Xq[n]

H,®(w)

X4[n]

0000000

G 0(2)((1))

Go(z)((l))

Gy M(w)
G, (o)
Gy M(w)

G, ()
G,P(w)
Gy I(w)

G, (o)

Gy (o)

G,P(w)

P22922%¢

G,?()

G](Z)((D)

— x[n]




Effects of Blue arrow are highlighted

in blue 2x2 =4.
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Effects of Green arrow are highlighted

in green 4x2 = 8.
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Because of the Noble Identity if F(w) = H(MW) then systems must have the same I/0O which allows the condensation of
the tree in this step.
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