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Problem 1 (16 points)

4pts) Irt pbe aprime number > 19 with p = 4 (mod 5).
(i) please prove that3(p - 1)+ l:3p-2is divisible by 5.
(ii) pleaseprovethatfor allae Zrwehavefor 6:o?t-2)/5 mod pthatb5: a (mod p).
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(c, 4pts) Please show that 3100 - 1 (mod 1000). [Hint: factor the modulus 1000: 8. 125.]
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(d, 4pts) Please cWnpute residues x,y e Zg, or prove that none exist, such that
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Problem 2 (6 points): Please prove that there are inflnitely many composite integers

that are :5 (mod 6).

3oa+s is ,hv q 6 & "0!" &-', \
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Problem 3 (6 points): By completing the 3 . 10 entries in the following table in terms of prime

numbers p and q w\th p * q, please verify Gauss's Theorem for Euler's @ function and its associate

Mcibius inversion formula for n: p2q2:
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Problem 4 (8 points): Consider 2310 : 5 .6.7 . 11 and let a € Znls wrth

a:4 (mod 5),
a:5 (mod 6),
a=4 (mod 7),
a:J (mod 11).

Please compute lo €Zs,yt €ZA,lz e Zt andy3 e Zn slchthat

a : yo*yr . 5 *yz. 5. 6 +yr. 5. 6.7.

Then compute a. Please show all your work.
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Problem5(5points):Letk:24*22+2+l:23.Pleaseshowhowonecancompute akmodn
with 7 multiplications of residues modulo n.
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Problem 6 (5 points): Please consider the foilowing (toy) instance of the RSA: the public modulus

is n : 77 md the public (enciphering) exponent is k: 43. Please compute the private deciphering

exponent 7 such that (tW+t1i : M (mod 77) (atleast for all M e tfi). Please show your work.
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