
Pnoblem 1 (16 points)

(a, 4pts) True offalse;

Vp,ppime)2:Ya€Zr: a2:l (mod p) 14:l (rnod p) or a=p-l (mod p).
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(c,4pts) pldasJshow 1ru1 3a00 enbs with 001 when written as a number with decimal digits. [Hint:
prove that 340 = I (mod lmO).]
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is 6' * 2.42n+2: 0 (mod 11)? Please explain.
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Problem 2 (6 points): For which n eZ
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Problem 3 (6 points): By completing the entries in the following table, please verify the Mobius's
inversionformulaforf:identityfunctignandF:6(sumofallpositivedivisors)atn:36:2232:
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Problem 4 (8 points): Consider 2310: 14'll ' 15 and leta €.Zztrowith

a: 13 (mod l4),
a: 4 (mod 11),

a= 1 (mod 15).

Please cornpute lo e %ru, y € Zn ndyz € Zs such that

a: yo*yr.l4*yz.14.ll.

Please show all your work.
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Problem 5 (5 points): The Miller-Rabin algorithm is a randomized algorithm of the Las Vegas

kind for the proving compositeness of an integer. Please explain what that means.
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Problem 6 (5 points): Please consider the following instance of the RSA: the public modulus is

n:91 (:7.13) and the public (enciphering) exponent is ft:17. Please compute the private

deciphering exponent 7 such that (Urt1i : M (mod 91) (at least for all M e Ugi. Please show

your work.
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