Question 4: (in brief) 
Assume Naïve Nelson (using RSA) has this pair of cipher text, plain text (c,m). His public modulus is n and his public encryption exponent is e. Naïve Nelson agree to decrypt any cipher text that someone sends him, as long as it is not c, and return the answer to that person. Evil Eve sends him the cipher text 2ec (mod n). 

Answer:

Evil Eve has the following: c1 = 2ec (mod n), public key (e,n) and m1 which is the plain text correspond to cipher text c1
We have:

m1 = c1d  (mod n) = (2ec)d (mod n) = 2ed x cd (mod n) = 2ed x m (mod n)
Since ed = 1 (mod Φ(n))  so ed = 1 + k x Φ(n).

So we have m1 = 21+k Φ(n) x m (mod n) = 2m x (2 Φ(n))k (mod n) = 2m (mod n) (by Euler theorem)

So we have m = ½ * m1 (mod n) with ½ is multiplicative inverse of 2 mod n
Question 5:

In order to increase security, Bob chooses n and two encryption exponent e1, e2. He asks Alice to encrypt her message m to him by first computing c1 = me (mod n) then encrypt c1 to get c2 = c1e2 (mod n). Alice then sends c2 to Bob. Does this double encryption increase security over single encryption? Why or why not?

Answer:

The security is not increased. Let’s assume attacker successfully to crack RSA and have d1. Then by knowing d1 and e1, attacker can factor n (Claim 2, p. 141 textbook). So attacker can easily find d2 and completely decrypt the message.
Question 4:

If one time pads are provably secure, why are they so rarely used?
Answer:

The reasons that one time pad is rarely used are:

1. The key is as long as the message, which is expensive to produce and expensive to transmit.

2. The key can only be used once.

3. A secure way to transmit the key is needed.
