
Problem 5 : Cryptic Message

With the algorithm, we can find x such that:

rx + qy = gcd(r, q) = 1.

So
rx ≡ 1 mod q.

We see

∑
i

mibi =

(
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miwir

)
+ q · L1

We can multiply this by x: (
∑

i
miwirx

)
+ q · L2 =

(
∑
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miwi

)
+ q · L3

Now since q > ∑i wi and the mi ∈ {0, 1}, we can do modulo q:(
∑

i
miwi

)
+ q · L3 ≡∑

i
miwi

Now since we know the wi, this is the Lunchbox problem from earlier.
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