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(b) Derive a ’ (b ’ 
the premises a ’ 

(a) 

(a) 

(b) 

(a) 

(b) 

Answer all questions 

Without constructing truth table, find the principal conjunctive normal 
form of (p ’ (gAr)) A(p- (qA~). 

(b) Determine whether these system specifications are consistent: 

Description 

d) using the Rule of Conditional Proof (CP-rule) from 
(7b Vc) and b ’ (c ’ d) 

Show that the hypotheses If you send me ane-mail message, then I will finish writing the progran", "If you do not send me an e-mail message, then I will go to sleep early", and "If I go to sleep early, then I will wake up feeling refreshed" lead to the conclusion IfI do not finish writing the 
program, then I will wake up feeling refreshed, '" 

The diagnostic message is stored in the buffer or it is retransmitted" "The diagnostic message is not stored in the buffer", �If the diagnostic message is stored in the buffer, then it is retransmitted", 

21 

Show that the premises �A student in this class has not read the book," and "Everyone in this class passed the first exam" imply the conclusion "Someone who passed the first exam has not read the book" Show that q can be derived from the premises using indirect method p’4,r’ q, s (p Vr). 
If a and B are 
1 2 3 
3 4 2 )and =). Findaß, Ba and -l, 

elements of the symmetric group S4, given by a = (1 2 3 f =( 

( 

(6 

(4) 

(3) 

(2) 

4 3 
Obtain all the distinct left cosets of (|0]. (3|) in the group (Zto) 



(c) 

5 (a) 

005 

IfS = N xN, the set of ordered pairs of positive integers with operation 
+ defined by (a, b) * (c, d) = (ad + be, bd). Show that (S, *) is a 

Find the code words generated by the encoding function e: B? ’ B with 
r0 1 
o 1 

respect to the parity check matrix H =1 0 

102S420SHD 

0 

***** *****AIl the best 

0 
-0 

1 

1 
1 
0 

(b) Prove that the set G = (1,2, 3, 4} is abelian group with respect to ordinary 
0smultiplication modulo 5. 

0 1 

(5) 

(6) 

(4) 

semigroup. And, if f: (S, *) ’ (Q,+) is a function defined by 
f(a, b) = show that f is homomorphism. 
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CHENNA 

Semestcr 

Class Number 

expression: 

Max. Mark 

Prove that p q,q 

Answer all questions 
(5x10-50) 

Description 

Reg. Number:22BCEI344 

(a) Without using truth table, find PDNF of -(pV(pAmqAr). 

(b) Identify the bound variable, free variable and the scope of the following 

FALL 2024-2025 

C2+TC2+TCC2 

r,r’p is valid. 

CH2024250102066 
CH2024250102265 
CH2024250102267 
CH2024250102069 
CH2024250102266 
CH2024250102068 
CH2024250102268 

50 

Vx(P(*) AQ(«)) v VyR(). Also, write the converse, contrapositive and 
inverse of the following proposition symbolically and in words "If the 
weather is nice, then I'll wash the car". 

(pV4) A (pV) ̂pV¬4) =pAq 

Show that the premises �An employee in my office has not completed his 
daily work" and "Everyone in my office completed his monthly files" 
imply the conclusion "Someone who completed his monthly files has not 
completed his daily work". 

Prove the following cquivalences by proving the equivalences of the 
dual without using truth table: 

Marks 

(5) 

(2+3) 

(5) 

(5) 

(5) 



4 

(b) | Let P(x) be the statement "x has visited universal studios" wherc the 
universe consists of the students at UCE. Express cach of the following 
statements using quantifiers 

(a) If is the binary operation on S =Qx Q, the set ofordered pairs of rational 
numbers and given by (a, b) " (c, d) = (ac, ad + b), 

(a) 

() Some students at UCF have not visitcd univecrsal studios. 
(iü)) Not all students at UCF have visited universal studios. 

(iii) No student at UCF has not visited universal studios. 

(b) 

i) Prove (S, ") is a semi group. Is it commutative? 
ii) Find thc identity clemcnt of S 

(b) Let R- (0) represcnts set of all nonzcro real numbers and M denotes the 
sct of all 2 x 2 invertible matriccs over R. Determine whether the 
following map is a homomorphism. If so, what is its kermel? Given the 

map f: R- {0) -’ M defincd by f(a) =| 

ii) Which clements, if any, have inverses, and what are they? 

Given the generator matrix G 
[1 0 0 1 

(6) 111101 (ü) 100100 (i) 111100 (iv) 010100 

1 0 0 1 
Lo 0 1 1 0 1 

encoding function e: B³ ’ B find the parity check matrix and use it to 

a= 1 4 5 3 

1 01 

determine a-² and xE Ss such that ax = B. 

1| corresponding the 

In the group S6, a permutation group over {1,2,3,4,5,6) 
2 3 4 5), 2 3 4 5 6) 

5 6 1 2 

(c) Provide a justification for why U(8) = {1,3,5,7), under multiplication 
modulo 8, is not a cyclic group. 

**********A11 the best ************* 

(2+2+1 

(6) 

(4) 

(5) 

(1+2) 

(2) 

decode the following received words and hence find the original message. 
Are all the words decoded uniquely? 
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Max.Marks : 50 

FALL 2024-25 
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D1+TD14TDD1 

CH2024250102070, 2071, 
2072, 2074, 2075 
2076,2079,2080, 2081 

1. (a) Determine whether the following argument is valid or not: If the lecture pro 

ceeds, then either black board is used or the slides are shown or the tablet pc is 

used. If the black board is used, then students are not comfortable in reading 

the black board. If the slides are shown, then students are not comfortable with 

the speed. If the tablet pc is used, then.it causes a lot of disturbances to the 

instructor. The lecture proceeds and the students are comfortable. Therefore, 

the instructor faces disturbances. 

(b) Write the symbolic representation and the negation of "Even though it is not 

raining, it is still cool". 

(b) Find the PDNF and PCNF of p V (p+ (g V (q ’r)). 

2. (a) Determine whether the following is a tautology or not by using truth table: 

((pv) A (pVr)) ’ (g Vr). 

3. Construct the decoding table for the group codes generated by the generator matrix 

1 0 1 01 Use the decoding table to decode the following received words: 
0 1 1 1 0 

01100, 11000, 10100, 10111 and 00111. 

1 

4. (a) Consider the direct product RxR of the additive group of real numbers and 

the function f : R×R ’ R defined by f(T, y) = 2r -y. Show thatf is a 

homomorphism of groups. Also, find its kernel. 

(b) Check if the set Z of all integers form a group under the operation defined as 

I *y=I -y for every , y E Z. 

(c) Let S, be the symmetric group on 4 elements. Find a subgroup of S4 whose 

order is 2. 

5. (a) Use indirect method to prove that the conclusion zQ(2) follows from the 

premises r(P(z) ’ Q()) and ByP(y). 
(b) Write the symbolic representation and the negation of the following statement: 

"Every student solves at least one problem in the tutorial sheet". 

3 

4 

10] 

4 

2) 

41 
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1 0 0 1 10 

Dternine whether the following argumeit Is valid or not: The mceting can take place if all members are informed advance and there is quonum (a minimun number of members are present). There is a quoum il at least 20 members are present. Members would have been informed in advance if there was no strike Therefore, if the meeting was cancelled, then either there were fewer than 20 
members present or there was a strike 

FALL 2024-25 
BMAT203L. 

(b) Let p and q be two propositions stating "Land slide happened" and "Disaster team resCued people" respectively. Write the statements corresponding to the following propositions: 

D2+TD2+TDD2 

Max Marks : 50 

CH2024250102089., 2090. 
2093, 2095, 2096 
2098,2101.2102. 2191, 
2195, 2197 

(b) Find the PDNF and PCNF of (PV ) ’ (p -). 

2. (a) Write the inverse, converse and contrapositive statements of "He scored high unless he studied well." 

3. (a) Let G = 0 1 0 0 0 1| be the generator mnatrix. Find all code words. J0 0 1 1 0 1| 
Also find the corresponding parily check matrix to decode the following received words: 101011, 110010, 101110, 10011, 001110 and 110101. 

(b) Is it possible to find a subgroup ol order 3 for the group (Z13, +)? If so, write the subgroup otherwise give reasons. 

4. (a) Show that (Z, x Z2, t2) is an abenan gToup with respect to addition nodule 2. 

4 

141 

[6] 

(2 



(b) Consider the direct product Rx Rol fthe additive group of real numbers. Check 
whether the subset H = {(æ, y) e RX IR, such that 2r +y= 0} is a subgroup 

of Rx R or not. 

(c) Check whether T : (R. +) ’ (E, delined by T(z) = 2r? + 1 is a group 
homomorphism or not. 

5. (a) Write symbolic representation and the negation of the following: 
i) Every integer which is divisible by 10 is also divisible by 2. 

ii) Some integers which are divisible by 2 are also divisible by 5. 
(b) Prove (Vr)lp(r) ’ q(r)), (Vr) [r(z) g)] implies Vz(r(z) ’ ¬p(r)] 

(3] 

2) 

(5] 
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