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WARNING

1. PLAGIARISM OR HIRING OF GHOST WRITER(S) FOR SOLVING THE ASSIGNMENT(S) WILL DEBAR THE STUDENT FROM AWARD OF DEGREE/CERTIFICATE, IF FOUND AT ANY STAGE.

2. SUBMITTING ASSIGNMENT(S) BORROWED OR STOLEN FROM OTHER(S) AS ONE’S OWN WILL BE PENALIZED AS DEFINED IN “AIOU PLAGIARISM POLICY”.

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

1.
Read the question carefully and answer it according to the requirements of the question. 

2.
Avoid irrelevant discussion/information and reproducing from books, study guide or allied material.

3.
Handwritten scanned assignments are not acceptable. 

4.
Upload your typed (in Word or PDF format) assignments on or before the due date.

5.
Your own analysis and synthesis will be appreciated.

6.
Late assignments can’t be uploaded to LMS.

7.
The students who attempt their assignments in Urdu/Arabic may upload a scanned copy of the handwritten assignments (in PDF format) on University LMS. The size of the file should not exceed 5MB.
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ASSIGNMENT No. 1

(Units: 1–4)

Q1. Let [image: image2.png]


 and [image: image4.png]


 be any two sets in a universal set [image: image6.png]


 Prove De Morgan's First Law using set-builder notation or element-wise proof:
                                                             [image: image8.png](AUB)*= A°N B°



                                         [20 Marks]
Q2. Let [image: image10.png]A = {1,2,3}



 A relation [image: image12.png]


 on set [image: image14.png]


 is defined as:

[image: image15.png]R ={(1,1),(2,2),(3,3).(1,2),(2,1)}




Prove whether R is an Equivalence Relation by verifying if it satisfies the reflexive, symmetric, and transitive properties.                                                                           [20 Marks]                                                                                                     
Q3. Let the function [image: image17.png]ffR-R



 be defined by [image: image19.png]f(x) = 3x —



 Prove that [image: image21.png]


 is a bijective function (both injective/one-to-one and surjective/onto), and find its inverse function [image: image23.png]F(
x).




                                                                                                                                  [20 Marks]                          
Q4. Define a Simple Graph and a Complete Graph. Draw a complete graph with [image: image25.png]


vertices [image: image27.png](Kg)



 and calculate the total number of edges it contains using the handshaking lemma or the edge formula for complete graphs.                                                                                [20 Marks]
Q5. Explain the difference between an Eulerian Path and a Hamiltonian Path in a graph. Provide a small example or criteria (in terms of vertex degrees) required for a connected graph to possess an Euler circuit.                                                                                             [20 Marks]
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ASSIGNMENT No. 2

(Units: 5–9)

Q1. Define a Tree in graph theory. Prove that a connected graph with [image: image29.png]


 vertices is a tree if and only if it has exactly [image: image31.png]


 edges.                                                                      [20 Marks]
Q2. State and prove Lagrange's Theorem for finite groups, which relates the order of a subgroup to the order of the parent group.                                                               [20 Marks]                                                                                                     
Q3. Define a Ring under two binary operations (addition and multiplication). Verify whether the set of all integers  [image: image33.png]


forms an integral domain under standard addition and multiplication.       

                                                                                                                                   [20 Marks]                          
Q4. Let [image: image35.png]


 be a vector space over the field of real numbers [image: image37.png]


. Determine whether the subset [image: image39.png](x,y,z) e R*| 2x— 3y +z = 0}




 forms a subspace of [image: image41.png]


.                  [20 Marks]
Q5. Let [image: image43.png]T:R?
:R? - R?



 be a linear transformation defined by [image: image45.png]T(x,y) = (x + y.x — y)



 Find the standard matrix representation of T and determine its kernel (Null Space).     [20 Marks]
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