
Zool
Problem 1(16 points)

(a, 4pts) True of false:

Yme Z>2,a,b,ce Z*: clOandac=bc (modz) )6:fi (mod m)'

Please explain.
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(b, 4pts) Please compute all solution s x € Zy for
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(c,4pts) Please compute 32to mod 10. [Hint: use Euler's theorem.]
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(d, 4pts) True or false: 1729 :7 . 13. 19 is a Carmichael number. Please explain.
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Problem 2 (6 points): For which integers n 2 0 it 72n+1' - 6ntl divisible by 43? Please justify

your answer.
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Problem 3 (6 points): Please make a tabteof all positive divisors d of l4O : 22'5'7 and the
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Problem 4 (8 points): Consider 360:5'8'9 and let a e Z36swith

z=; lil:t;];
a:8 (mod 9).

Please compute lo €Zs,y e Zs Mdyz e Zs suchthat

a: yo*yr . 5 *yz '5 . 8.

Please show all your work.
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Problem 5 (8 points): Consider the following instance of the RSA:
the public modulus is n : 3 . 11 : 33 and the public (enciphering) exponent is e :7 .

(a,4pts) Please compute the private deciphering exponent 7 such that (ttl")i : M (modn) (at least
for all M e Zn that are relatively prime to z).
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(b,4pts) Plezise encrypt the messaga M1 - (2 mod 33). Then decrypt the produced cypher number
rnZn. Also try to encrypt M2: (3 mod 33) and then decrypt the produced cypher number;
note that 3 is not relatively prime to n. Please show all your work.
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