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Total Marks: 100
                                                                                             Pass Marks: 50

Assignment No. 1

(Unit 1 to 5)
Question 1                                                                                                                                  (20)
(a) Construct the truth table for [image: image3.png](PVaA—p



.
(b) Draw a digraph representing the relation [image: image5.png]R = {(1,2),(23),(1,3)]



 on the set [image: image7.png]{1.2,3)



. Is this relation transitive?
Question 2                                                                                                                                   (20)
(a) Is the expression [image: image9.png]


 logically equivalent to [image: image11.png](p = q)A(q = p)



? Justify your answer using a truth table.
(b) Given the premises [image: image13.png]


 and [image: image15.png]


, Use Hypothetical Syllogism to derive a conclusion. What inference is valid?
Question 3                                                                                                                                   (20)                                                                                                                               
(a) Let [image: image17.png]1,2,3,4,5,6}



, and define a relation [image: image19.png]


 on [image: image21.png]


 by: [image: image23.png]aRb < a = b (mod 3)



. Prove R is an equivalence relation? Find the equivalence classes of each element of set. [image: image25.png]


 and define a partition of [image: image27.png]


 induced by [image: image29.png]


.
(b) What is a strongly connected component (SCC) in a digraph? Explain how SCCs
 are related to equivalence classes?
Question 4                                                                                                                                   (20)
(a) Use the rule of Disjunctive Syllogism to deduce a conclusion from the premises: [image: image31.png]pVaq P



.
(b) What is a proposition? Give two examples of statements that are propositions and two that are not? Identify the atomic propositions and logical connectives in the statement: “If it is raining and cold, then I will stay home.”
Question 5                                                                                                                                   (20)
(a) Prove the associativity of relation composition.
(b) Explain how equivalence relations are used in at least two applied fields, such as automata theory, topology, or computer science?
Total Marks: 100
                                                                                             Pass Marks: 50
Assignment No. 2
(Units 6 to 9)
Question 1                                                                                                                                   (20)
(a) Show that the exponential function [image: image33.png]f(x) =



 is injective but not surjective when [image: image35.png]


.
(b) Show between a bijection between explicitly [image: image37.png]


 and [image: image39.png]


.
Question 2                                                                                                                                   (20)
(a)  For which values of [image: image41.png]


 does [image: image43.png]n® > 2"



Provide at least two examples and explain. 

(b)  What are the main advantages of using the hexadecimal number system in digital electronics?
Question 3                                                                                                                                   (20)
(a)  Multiply the binary numbers [image: image45.png]101,



 and [image: image47.png]110,



. Show each intermediate step and convert the result to a decimal. 

(b) Explain how file permissions in UNIX/Linux systems use octal numbers. Give an example of what chmod 755 means in octal and binary?
Question 4                                                                                                                                   (20)
a) Find the 8-bit one’s complement and two’s complement of the decimal number 23.
b) Using 8-bit two's complement arithmetic, compute 12 − 27. Show the binary encodings, the two's complement of the subtrahend, the addition step, and interpret the result in decimal.
Question 5                                                                                                                                  (20)
(a) Decode the IEEE 754 single-precision bit pattern 

0 10000010 10100000000000000000000
into its decimal value. Identify sign, unbiased exponent, and significand.
(b) If a function [image: image49.png]f: A— B



 Is bijective? What can you say about its inverse [image: image51.png]


? Describe mathematically how to find it.
