
I Problem 4.5-25(b)

Suppose p = 17, q = 59, and s = 3. If you receive E = 926, what is the message?

Solution. We first note that gcd(3, 16) = 1 and 11(3) + (−2)(16) = 1, so a = 11. Also,

gcd(3, 58) = 1 and 39(3) + (−2)(58) = 1, so b = 39. Then Ea = 92611 ≡ 811 = 8(82)5 ≡
8 · 135 ≡ 2 (mod 17), while Eb = 92639 ≡ 4139 = 41(412)19 ≡ 41 · 2919 = 41(293)(294)4 ≡
41 · 22 · 484 ≡ 41 · 22 · 32 = 8118 ≡ 35 (mod 59). Thus,

Ea ≡ 2 (mod 17)

Ea ≡ 35 (mod 59)

Since 1 = 7(17)− 2(59), we have E = 2 · (−2) · 59 + 35 · 7 · 17 = 3929 ≡ 920 (mod 1003).

The message is IT. �
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