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All Thirty Five questions are compulsory 

The dual of (T + 0) (yz) is 

SECTION A 

A proposition is a declarative statennent wlhicl1 is always true. True/ False. 
The expression 2x+ 6=10 is a proposition. True/ False 

Contrapositive ofp ’ q, is 

Questions 

-(p^ ¬p) is a tautology. True/ False 

Negation is a logical operation that takes only one argm1ent. True/ False 
pg is true whenp is true and q is false, andl when p is false ad q is true. True/ False 
p + q, means q mless ~p. True/ False 

A proposition which is always false is called 

Number of different possible boolean functions of degree n is ... 
The set }} represents a null set. True/False 
The sct A={1, 3, 3, 3, 5, 5, 5, 5, 5}, and B={5, 3, 1} arc cqual scts. True/False 

A¢ B = AUB - AnB. True/False 
Let set S={0,{Ø}}. The power set of S is 

If P= {x: x = 2n, n E N} and Q = {x: x 2n + 1, rn E N} then P and Q are d1sjont sets. 
True/False 

Marking Scheme: 35x1=35 
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A � B, is the set containing those elements that are either in set A or in set. B. True/False 
Is the < relation on the set of positive integers reflexive? 
A relation is asymmetric if and only if it is both anti-symmetric and irreflexive. 
True/False 
Let A={1,2,3,4}. The relation R = {(2, 1),(3, 1),(3, 2).(4, 1),(4, 2),(4, 3)} is transitive. 
True/False. 
A relation is reflexive iff thcre is a self loop at every vertex f the its directed graph 
representation. True/False. 
A relation is .. iff for every edge between distinct vertices in its digraph there is an edge in 

tlhe opposite directiou. 

If f() = cos(¢) and g{æ) = 32² + 2, then thc valuc of g o f (æ) is 
A function which is injcctive as well as surjective is also callcd Bijective function. True/False 

Bijective functions are nut Invertiblc. True/False 

"......... 

Let f b the function that assigns the last thrãe bits of a bit string of length 3 or grcater to that 
string. The range of the function is 
The identity function is a bijection. True/False 
The recurrence relation a,, = a_1 + a2 + n is a homogeneous recurrence relation with 
constant coefficieut. True/False 
The value of a; for the recurrence relation dy = 2d,-1 + 3. with ay 2 is 
Characteristic roots of the characteristic equation for the recurrence relation a,, == 5a,,-1-6a,-2 
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If the order pairs (x + 2,4) and (5, 2x + y) Are equal then the value of x is .... and the value CO4 L5 
of y is 

The characteristic vquation of the assciatcd honogencous recurrencc relation for an= an-l + 
2a,,-2 + n. is 
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Attempt any FOUR qucstions out of SIX 

4 

5 

Q.No. 

The solution for the recurrence relatioN d, = 2* ay-l. N> 1 with initial condition a =1 is 

4 

The nion of the equivalence classes of relation R on set A form set A. True/ False 
Range and Codomain of an Onto function arc same. True/False 
The mintern that cquals 1 corCSPOnding to inputs #2 = N, = 0 and z) =I3 = T4 = 1, and 0 
otherwise is 

i) (p + q) (p r) 
Construct truth table for the compound propositions: 

ii) p ’ (gVr) 
Show that (p ’ r) V (g ’ r) and (p A g)’ r are logically cquivalent. 

Let f: R-{1} -R-{3} defined by f(c) = 2rt8 

a) AU(Bn) = (�UB)nA. 

Questions 

Let A, B, and C arc sets. then show that: 
a) Show that f is bijective functivn b) Findf-() 

Attempt any TWO questions out of FOUR 

SECTION B 

Questions 

b) ((2V g) n (pVr)l ’ (gVr) 
Solve the following: 

Show that the relation R= {(a,b)la = b(mod m)} with m be an integer m > 1 is 
equivalence relation on the set of integers. 
Also find the sets in the partition of the integers arising from congruence modulo 3? 
Find the explicit formulae for the recurence relation an = an-t an-2 with initial 
conditions ao 0 and a1 =1 

+ 2. Show that fog#gof. 

:-3 

b) AUB = ÃnB 

Solve the following: 

Show that the following expressions is/are tautology or contradictions: 
a) [(pAr) v (g ^ -r)) + ((pAr) v (gAr)) 

i) F(,y, z) =+z + Tyz 

a) For sets A, B, and C, prove: AU(BnC) = (AUB) n (AUC) 

ii) F(z,y, z) = ( +y)z 

SECTION C 

Questions 

b) Define composition of functions. Let f and g be the functions from the 
set of integers to the set of intcgers defncd by f (x) = 2x + 3 and g(x) = 3x 

a) Find the standard SOP forn of the following: 

T 

Solve the recurrence relation together with initial conditions given: 

b) Define partition of a set. Let A ={1, 2, 3, 4}. For partition {{1, 3}, {2, 
4}} of A, determine the elements of lhe corresponding equivalence relation R? 

a) an = 5a,-1 - 6an-2 for n> 2, ay = 1, aj = 0 
b) an = 4an-1 - 4an-2 for n> 2, a = 6. a1 = 8 

*** END*** 
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