Discrete Math Revision Paper in November of 2016. Lecturer: Michael.
Edited at 7am 30.11.2016. 

s is your student number. k = s mod 10000. T = s mod 100. m = s mod 35. a = s mod 25. 
L = s mod 10. e = s mod 8. 
1.1. 
How many subsets are there in a set of m elements?

1.2. 
Prove that [image: image2.png]X
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, b is any natural number.
2.1. 
Prove the Triangular Number expression [image: image4.png]


, j is any natural number.
2.2. 
Prove the expression for [image: image6.png]



3.1. 
Binary relation R on the set {1 to e+2} is defined so that aRb holds if and only if 


a divides b, with remainder. Find the matrix and draw the graph.


Is it reflexive, symmetric, anti-symmetric, transitive, composite?

3.2. 
Binary relation R on the set {1 to e+2} is defined so that aRb holds if and only if 


a divides b, with NO remainder. Find the matrix and draw the graph.


Is it reflexive, symmetric, anti-symmetric, transitive, composite?

4.1. 
Find Highest Common Divisor and Lowest Common Multiple of e+4 and L+4.

4.2. 
Convert T to e+2 and L+2 counting systems. 

5.1. 
Calculate the largest prime number you can using your own computer code. 

5.2. 
Give prime factorization of s. 

6.1. 
Calculate C(9,e) and P(7,e). Give all the options for C(e+3,e).

6.2. 
In how many ways can you answer an exam with m+1 questions 

each of which has e+1 options for the answer?

7.1. 
Draw the histogram of tossing L+2 fair coins. Draw the histogram of the first e+3 digits of π.

7.2. 
Give the histogram of Behford of the first digit of e+2 the most populated countries. 

8.1. 
Find the probability of the random guessing of a solution in the number puzzle for e+3 consecutive decimal digits.

8.2. 
Solve the number scrabble for e+3 digits. 

9.1. 
Hack the password 5 out of 6 for your student number.

9.2. 
Hack the secret key for 3p mod 17 = e and 3q mod 17 = a. p and q are secret numbers, find them. 

9.3. 
Assess the probability of similarity of the answers of the students if they do not cheat. 

10. 
Describe your project. 

Digital signature: 

Calculate your secret random number between 1 and k as your digital signature.

d =RANDBETWEEN(1, k)

https://www.random.org/integers/

Do NOT share your d with anybody, including me.

My mode is 421, give your 3d mod 997 = . . . . . . . . . here d is your secret digital signature.

421d mod 997 = secret key.

http://www.dcode.fr/modular-exponentiation-calculus

Create new email account with password DiGsIg777, here instead of 777 must be the secret key.

Email me your tasks and revision papers; also send the copies to your new email account. 

Write the secret key only in the password to the new email; do not share the secret key with anybody, including me.
Deadline: 30.11.2016. 
