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23BSMC16 — Discrete Mathematics

Course Outcomes:

COL1: Determine the truth value of statements.

CO2: Find tautology and equivalence formula.

COa3: Identify the normal forms.

CO4: Construct Hasse diagram for a given set with relation.

CO5: Apply the concept of lattice in Boolean Algebra

Part A 6x1=6
Choose the Correct Answer

1. If P and Q are two propositions, then the disjunction of P and Q is denoted by COl1K1
a. PvQ b. PAQ c. P>Q d P<Q

2. If P - Qis a conditional statement, then —P — —Q s called CO1K2
a. converse b. inverse C. contrapositive d. conjuction

3. Two formulas A and B are equivalent to each other iff CO2K1
a. A=B b. A=B c. B>A d A—>B

4. Pv(PAQ) o CO2K1
a.P b.Q c. PAQ dPvQ

5. If n=2,the number of distinct truth tables for formulas involving two variables is then CO3K2
a. 16 b. 4 c.8 d. 32

6.PT Qe . CO3K1
a. (PA=Q) b. =(PvQ) c. -(PAQ) d. (Pv—=-0Q)



Part B 3x6=18
Answer ALL questions
7. a. Construct a truth table for P > (Q - R) . CO1K3
(or)

7. b. Construct a truth table for (R AP) — S. CO1K3
8. a. Verify that Qv (P A—Q) v (=P A =Q) is a tautology. CO2K3
(or)
8.b.Provethat P> (Q >R) P> (-QVvR)< (PAQ)—>R CO2K3
9. a. Show that both implication and equivalence are transitive. CO2K3
(or)

9. b. Show that {T} and {i} are not associative. CO3K3

Part C 3x12=36
Answer ALL questions
10. a. (i) Define the following terms with proper example.
(a) Conditional (b) Biconditional (c) Contra-positive
(ii). Construct the truth table for the following compound propositions.
(@) = (Pv(@QAR) > ((PvQ)A(PVR) (B [(P Q) v (=Q «+>R)] CO1K4
(or)
10. b. (i) Define well-formed formula with an example.
(ii). Construct the truth table for the following compound propositions CO1K4
@) (PAQ)V(=PAQ)Vv(PA=Q)V(=PA=Q) (b)(PAQ)—> (PvQ)
11. a. Show the following implications without constructing the truth table CO2K4
() (P Q)<= (PvQ)ar=(PAQ)
(i) —=(P < Q) & (PA-Q) v (=P A Q)
(or)
11. b. (i) If Hy, Hy, ..., H,,, and P imply Q, then show that H,, H,,..., H,,, imply P = Q.
(i) Show that —1(P AQ)— (1P V(TIPVQ)) = (T1PVQ) CO2K4

12. a.(i) Show that

((Pv@QAI(IPA(TIQV ARV (TIPATIQ)V(TIP A TIR)

is a tautology.



(i) Show that (1P A (T1Q AR) ) v (@ AR) v (P AR) < R without using truth table.

CO2K4
(or)
12. b. (i) Show that {¢ },{T} are functionally complete set.
(ii) State and prove any 5 tautological implications. CO3K4
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