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Problem L (12 points) ( u ^"d t-l ya -"13 = Q-
(a, 4pts) True of false: for all a e Zp the cubic equatiori' 
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has a soiution .x € 211. Please explain.
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(b, 4pts) Please compute residues x,y e Z6,0r prove that none exist, such that3x*4y = 0 (mod 10)

and x * 2y = I (mod 1 0). Please show all your work'
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(c,4pts) Trueorfalse: Let ne Z>2. IfVa€Zn:a':a (modn) thenn mustbeaprimenumber.

Please exPIain.
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problem 2 (6 points): Please prove for ali prime and composite Fermat numbers Fn:22'* 1 that

2Fn-1 - 1 (mod Fr) for all n) 0.

Hint: for M:2' firstprove thatT2M:1 (mod ZM +t)'
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problem 3 (6 points): Please veriff the following identity, where @ is Euler's totient function and

p is Mobius's function:

Please show Your work.
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Problem 4 (8 points): Consider 630 : 7 '9 '10 and let a e Z$s with

a=6 (mod 7),
a:8 (mod 9),
a:6 (mod 10).

Please computeys €Zt,yt e Z9 andy2 e Zn such that

t 
o:yo+yr.7 *y2.7.9.

Please show all your work.
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Problem 5 (12 points):

4pts) Please describe the difference between a private key cryptosystem and a public key
cryptosystem. How old is public key cryptography and who has invented it?
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(b, 4pts) Please consider the following instance of the RSA: the public modulus is r : 77 and the
public (enciphering) exponent is ft: 1i. Please compute the private deciphering exponent 7
such that (M")i : M (mod 77) (atleast for all M €U77).
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(c, 4pts) Suppose Alice has encryptedM as2: (Ml1 mod 77). What is M? Please show all of Bob's
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