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Assignment No.1

(Units: 1-3)
Note:
Attempt all questions. Each question carries equal marks.

Q. 1
Determine whether the statements given below are logically equivalent. In each case, construct a truth table and include a sentence justifying your answer. Your sentence should show that you understand the meaning of logical equivalence.
(20)
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Q. 2
a)
Construct a circuit for the Boolean expression[image: image8.png](PAQ)V~R



. 
(20)

b)
Design a circuit to take input signals P, Q and R and output a “1” if, and only if, all three of P, Q and R have the same value.

Q. 3
Prove the statement “there are integers [image: image10.png]


 and [image: image12.png]


 such that [image: image14.png]k=1



 and [image: image16.png]=1



and [image: image18.png]


 is an integer.” 
(20)
a) There is an integer [image: image20.png]


 such that [image: image22.png]2x? —5x +2



 is prime.

b) If [image: image24.png]


 does  8 divide [image: image26.png]N?-1




Q. 4
a)
Prove the following statement using mathematical induction method, 
(20)
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b)
Prove that the square of any odd integer has the form [image: image29.png]8N +1



 for some integer [image: image31.png]



Q. 5
Define Boolean algebra and give an example. 
(20)
a) Let [image: image33.png]={ab}, B={12}, c={23]},




 then find [image: image35.png](AxB)n(AxC)




b) Prove that there is no computer algorithm that will accept any algorithm X and data set D as input and then will output “halts” or “loops forever” to indicate whether or not X terminates in a finite number of steps when X is run with data set D.
Assignment No. 02
(Units: 4-7)
Total Marks: 100

Pass Marks:   50

Note:
Attempt all questions. Each question carries equal marks.

Q. 1
a)
Let A={4,5,6} and G ={e, f, g, h}.  Define F : A → G as follows: F(4) = e, F(5) = f, and F(6) = g and  S: A→ G as follows: S(4) = h, S(5) = f, and S(6) = h. Is either F or S one-to-one? 
(20)

b)
Find inverse of a function [image: image37.png]XY



 defined by [image: image39.png]() = (k(—x+7)7s)



 ; k is any real number.

c)
Define F: [image: image41.png]


  as follows: [image: image43.png]Flu,v) = (dv,u+v)



for all [image: image45.png](x,y) ER X R



 (i) Is F injective? Prove or give a counterexample.  (ii) Is F surjective? Prove or give a counterexample.
Q. 2
a)
Three Drivers- a car driver, a bus driver, and a train driver- are to be chosen from among four drivers: Anwar, Boby, kashif, and Daniyal. Suppose that, for various reasons, Anwar cannot be a car driver and either Kashif or Daniyal must be train driver.  In how many ways can the drivers be chosen? 
(20)

b)
Discuss the Pigeonhole Principle in detail. 
Q. 3
a)
Write all 2-permutations of the set {4, 5, 6, 7}. Find an equation relating the number of 2-permutations, P(9, 2), and the number of 2-combinations,[image: image47.png]


 , and solve this equation for [image: image49.png]


. 
(20)

b)
How many integers from 56 through 1589 are multiples of 3 or multiples of 9?

Q. 4
a)
Using concept of O-notation to show that [image: image51.png]5y® —1200y — 300



 is  [image: image53.png]0(y®).



 
(20)

b)
Let [image: image55.png]


 be any nonnegative real number and [image: image57.png]pr (%)



 for all nonnegative real numbers [image: image59.png]


. Draw the graphs of  [image: image61.png]/P2 P-1



 on the same piece of graph paper.
.

Q. 5
a)
For each integer [image: image63.png]


 define [image: image65.png]


. Find [image: image67.png]A11,A421,A32



. Also show that [image: image69.png]



(20)

b)
 Use iteration to guess an explicit formula for the sequence defined by
                   [image: image71.png]Ui
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  for all integers [image: image73.png]k=1



 and [image: image75.png]
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