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Q. 1 [10 marks] Show that if 7 is a positive integer, then W= 0 or 1 (mod 3)
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Q. 2: [7 + 3 = 10 marks]
(a) Use the Euclidean algorithm to find the ged of 10,227 and 33,341
{b) Then use this value of ged to find the lem of 10,227 and 33,341,

33341 = 3(10222)+ L0
10327 = 3(2Lbo) + 2247

L6 = Y7 + Y13
NYF = 5[(4H3) + (82
Uia = 20j82) + 49
e 2((/67) '
ygq = [ 35 +]Y
3$ =204 + 7
Y= 2.
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Q. 3: [10 marks] Find all solutions to x = 7 (mod 9), x = 4 (mod 12), using back substitution.
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Q. 4: [10 marks] The modulus for an RSA public key cryptosystem is 77. The pubhc key of a
user “Ed” of the system is 43. Decrypt the following message: 11 48 37 (Coﬁmder groups of
two integers at a time only)

N= 72l =77 = pg
F(n) = (p-DE~1) =&xlo=bo
C = Y3, G

113&{ = | mod 6O /
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Q. 5: [6 +4 = 10 marks] (a) Let S be the set of all strings of English letters. Determine
whether these relations are reflexive, irreflexive, symmetric, asymmetric, antisymmetric,

and/or transitive.

(1) R1 = {(a, b) | a and b have no letters in common}
(1) R2 = {(a, b) | a is longer than b}

Property R1 R2
Reflexive Nop Np
Trreflexive Ves Yes
Symmetric Yes No
Asymmetric No es
Antisymmetric N p YQ.S/ No
Transitive N D \]/8«,5

(b) Find the (1) reflexive closure of R1, and (i) transitive closure of R2.

(i) Qeﬁffcx;‘\rc Clasuve (K1)
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