
Foundations of CryPtography

Exam (duration 3h), 27.L0-2017

In the exam, one is allowed to have pencil, eIasel' ruler, permissible calculator, and a sheet of

mathematical formulas (given by the invigilators of the exam).

Answer to all the questíons in the eaarn'

Give the definition of a congraence of a and b modulo r¿'

Calcuiate the remainder when 733331 251.6L78 is divided by 11

the linea¡ congruence

9!r:13 ' (mod 205)

$ Consiaer an RSA cryptosystem with the public key n :22L and e : 35 (the encryption

" exponent).

Encrypt the message M : L7-

Determine the decryption exponent d. Then decrypt the secret message m:205'

@ Uriog Chinese remainder theorem, solve the system of congruences

2 (mod 5)

5 (mod 6)

1 (mod 7)

4. GÐ Give the definitions of. quad,ratic and non-quad'rati,c resid,ues modulo n'

(b) Assume knoù that 852 and 503 are primes. Determine whether'503 is a quadratic

residue modulo 857 or not-

(c) Solve the second degree congruence equation 2r2 + 3r - lL : 0 (mod 31).
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