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Please read the following instructions for writing your assignments. (AD, BS, B.Ed, MA/MSc, Med, ODL Mode)

1. All questions are compulsory and carry equal marks, but within a question, the marks are distributed according to its requirements. 

2. Read the question carefully and answer it according to the requirements of the question. 

3. Avoid irrelevant discussion/information and reproducing from books, study guides, or allied material.

4. Handwritten scanned assignments are not acceptable. 

5. Upload your typed (in Word or PDF format) assignments on or before the due date.

6. Your own analysis and synthesis will be appreciated.

7. Late assignments can’t be uploaded to the LMS.

8. The students who attempt their assignments in Urdu/Arabic may upload a scanned copy of the handwritten assignments (in PDF format) on the University LMS. The size of the file should not exceed 5MB.
Total Marks: 100                                                                            Pass Marks: 50
Assignment No. 1

(Unit 1 to 5)
Question 1                                                                                                           (20)
(a) Determine whether the following is a tautology or not: [image: image2.png]>V =p)



.
(b) Given a set [image: image4.png]A=1{(1,234}



 Describe an equivalence relation on A and list its equivalence classes.
Question 2                                                                                                                                   (20)
(a) Use Modus Tollens to derive a conclusion from the premises [image: image6.png]p—=q



 and [image: image8.png]


 What can you infer?
(b) Construct a short argument using the rule of conjunction and state the conclusion.
Question 3                                                                                                           (20)                                                                                                                               
(a) Let [image: image10.png]S = {1,2,3,4,5,6,7,89,10,11,12,13)}



, and define a relation [image: image12.png]


 on [image: image14.png]


 by: [image: image16.png]aRb < a = b (mod 4)



. Prove that R is an equivalence relation. Find the equivalence classes of each element of the set. [image: image18.png]


 and define a partition of [image: image20.png]


 induced by [image: image22.png]


.
(b) Prove the associativity of relation composition.
Question 4                                                                                                           (20)
(a) Describe how equivalence relations and partial orders differ in terms of the structure of their digraphs.

(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 hot outside, then I will stay home.”
Question 5                                                                                                           (20)
(a) What visual features of a digraph indicate whether the underlying relation is an equivalence relation, anti-symmetric? Give 4 examples.
(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
(Unit 6 to 9)

Question 1                                                                                                           (20)
(a) Give 3 examples of real-valued partial functions and explain why they are not total functions.
(b) Check whether the function [image: image24.png]fx) ==



 a bijective function. Give Mathematical reasons.
Question 2                                                                                                                                   (20)
(a) Compute the sum [image: image26.png]0101, + 1011,



 in IEEE 754 single-precision format. Show all necessary steps.
(b) Given the Boolean function [image: image28.png]flx,y) =xAy.



 Construct the truth table and explain when the output is 1.
Question 3                                                                                                           (20)
(a) Define the recursive function [image: image30.png]S(n)



 for the sum of the first [image: image32.png]


 odd  numbers. Find [image: image34.png]S(101).



 

(b) Prove the composition of two injective functions is also injective.
Question 4                                                                                                           (20)
a) Find the 8-bit one’s complement and two’s complement of the decimal  number 235.
b) Using 8-bit two's complement arithmetic, compute 16 −35. Show the binary encodings, the two's complement of the subtrahend, the addition step, and interpret the result in decimal.
Question 5                                                                                                           (20)
(a) Interpret the 8-bit two’s complement number [image: image36.png]11100110,



 as a signed decimal integer. Show the conversion steps.
(b) What are the main advantages of using the hexadecimal number system in digital electronics? Elaborate by giving 2 examples.
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