
Problem 1. (LDPC-Decoder) (Paper and Pencil)

(a)
H =

(
1 1 1

)
.

(b)

S =

 1 4
2 4
3 4

 .

(c) To simplify the notation, we write Vij instead of Vi→j and similarly for Fij. Each
message from a check node is computed as:

Fmn(xn) =
∑
∼xn

fm(x)
∏

n′∈F(m)\n

Vn′m(xn′).

So, in our case:

F43(x3) =
∑
∼x3

f4(x1, x2, x3)
∏

n′∈F(4)\3

Vn′4(xn′)

=
∑
x1,x2

f4(x1, x2, x3)V14(x1)V24(x2)

=
∑
x1,x2

f4(x1, x2, x3)f1(x1)f2(x2),

where we used the fact that the messages from the variable nodes are V14(x1) = f1(x1)
and V24(x2) = f2(x2). Next, we compute

F43(2) =
∑
x1,x2

f4(x1, x2, 2)f1(x1)f2(x2).

There are 32 = 9 terms in the summation above. However, we notice that all the terms
with x1 = 0 as well as the ones with x2 = 2 are zero, since f1(0) = 0 and f2(2) = 0.
We are left with 4 combinations of (x1, x2): (1, 0), (1, 1), (2, 0), (2, 1). From all these
combinations, only (1, 0) will lead to a non-vanishing value of f4(x1, x2, 2). So in the
end we obtain F43(2) = f1(1)f2(0) = 2 · 1 = 2.
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