EE2302 Foundations of Information and Data Engineering  Semester A, 2018/19

Quiz 1 (50 min) Name: Student ID:

1. (10 marks) List all elements in the set {a, b, ¢} X {a, B}.

2. (10 marks) Let A and B be any two sets. Simplify the expression A U(B — A) using
algebraic rules without skipping any steps.

3. (20 marks) Suppose a book costs $50 and a pen costs $30. How many possible
combinations of books and pens are there which costs $1,490 in total? Show your steps.

4. (20 marks) Find a value of x that solves the following simultaneous congruences,
x =6 (mod 29) and x =5 (mod 71).



5. Consider the function: f: N = N, where f(n) = 2n+ 1 ifniseven,and f(n) = 2nifn
is odd. Recall that N is the set of natural numbers.
a) (10 marks) Is f injective? Prove it or disprove it by giving a counterexample.

b) (10 marks) Is f surjective? Prove it or disprove it by giving a counterexample.

6. Consider the use of RSA cipher. The public key of Bobis N = 77 and e = 11.

a) (10 marks) Find the decryption key d. Show your steps.

b) (10 marks) Decrypt the ciphertext 28. Show your steps.



