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.81 =[100]
The second function generator is connected to stages 1 and 3. Hence
g2 = [101] |

FIGURE 8.1-2 i
K =3,k =1,n =3 convolutional encoder.

-

!

g5 = [111] '

V=uxg; , l
¢ = ux g (8.1-1)

™= u*g3

here » denotes the convolution operation. The corresponding code sequence ¢ is the
esult of interleaving ¢V, ¢@, and ¢ as
= (CED, ng) , c§3), cg), cg), cf) ye- )

©  Theconvolutional operation is equivalent to multiplication in the transform domain.
© We define the D transform® of « as
K o B
wD)=> wD" (8.1-3)
‘ i=0 :

and the transfer function for the three impulse responses g1, g2, and g3 as
aD)=1
g(D) =1+ D?
a(Dy=1+D+D?

(8.1-2)

(8.1-4)

The output transforms are then given by
| (D) = u(D)gi1(D)
(D) = u(D)ga(D)
D) = u(D)gs(D)
and the transform of the encoder output ¢ is given by
(D) = V(D) + DeP(D?) + DD (8.1-6)
EXAMPLE 8.1-1. Let the sequence u = (100111) be the input sequence to the convo-

lutional encoder shown in Figure 8.1-2. We have
wD)=1+0* 1D+ D’

(8.1-5) |

and L
ODy=1+D3+D'+ DY) =14+D+ D+ D°
DY =0 +DP 4+ D+ DI+ DY =14+D*+ D+ D+ D+ D7
D)=+ D’ +D*+ D)1 +D+D)=1+D+ D>+ D*+D° 1. D7 |
and . :
o(D) = D) + DP(D?) + DZO(D?)
=1—]—D-I-DZ-}—DS+D7+D8-+D9+D10+DH—!—D712+D13+D15
+D 74 DY L pRLpB . ’

corresponding {o the code sequence: _

¢ = (11100103 E‘ilOIOIOlOOll)




N G K=1T —§Z~ Cocl .
% we wla rauﬂn'aa:hw ot wuelhploxecd |

we BRayse

J,=Llo11] L=l o]

o gh=001] g§1)=__[1 1]
R (2) =[11] =[10]
B (3)-— 100] g§3)—[1 11




L

“and finally

and 'ﬂie'i:r'éns'fer functions are

g (Dy=Dp eOD)y=1+D
P2D=1+D gPD)=1
(3)(D) (3)(D) 14D

From the transfer functions and the D transform of the iput: sequences we obta:m
the D transfonn of the three output sequences as :

(D) = uP(D)e (D) + uP(D)gf (D)
(D) = u(D)gP (D) + uP (D) (D)
(D) = u(D)gP(D) + uD(D)gf (D)

c(D) = (D + DeP(D%) + D2cP(D?)
Equation 8.1-9 can be written in a more compact way by defining
w(D) =[u(D) uB(D)]

and 7 =
gDy 0 P
GD) = (1} g? g
(D) (D) g5'(D)
By these definitions Equation 8.1-9 can be written as
(D) = u(D)G(D)

Where
c(D)=[cND) @) B(D)]

| ‘[ p t+D O

FH ﬁ\su K=3%, k=1, n=173, s howe b

G(D) =11 D41 DP4-D+11
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