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Fourth Semester B.E. Degree Examination, June/July 2024
Mathematical Foundations for Gomputing, Probability and

Statistics
Time: 3 hrs. Max. Marks: 100

Note: l. Answer any FIVE full questions, choosing ONE full questionfrom each module.
2. Provide data table book

Module-1
I a. Define tautology. Show that the compound proposition

[p -+(q -+ r)] -+ [(p -+ q) -+ (p -+ r)] is a tautology for any propositions p,9,t. (06 Marks)

b. Provethat (i)p " Ip"(pvq)] =p (ii) [(*,p v-9) + (p nq^r)] =p ^ 
q

using the laws of logic. (07 Marks)

c. Prove that for all integers k and.[ is k and.[ are both odd, then k +,[ is even and kL is odd.
(07 Marks)

OR
Define: (i) Universal quantifiers (ii) Existential quantifiers, with an example. (06 Marks)

Test the validity of the following argument.
I will become famous or I will not become a musician.
I will become a musician.
Therefore I will become famous.

c. Suppose the universe consist of integers. Consider the following open statements:

p(x) : x<3, q(x) : x+ 1 isoddr(x) : x>0.
Write down the truth values of
(i) p(z) (ii) vq (a) (iii) p(-l) 

^ 
q(1) (iv)'-p(3) v r(0)

(v) p(0) -+ q(0) (vi) p(l) e -q(2) (vii) p(a) v (q(l) n r(2))

Module-2
3 a. Let A and B be finite sets with lAl = m and lBl : n, Find how many one to one functions are

possible from A to B. Ifthere are 60 I - I functions ftomAto B and lAl : 3, what is lBl?
(06 Marks)

b. Let A = {1,2,3, 4, 6, 12} and R be a relation on A defined by aRb if "a is a multiple of b".
Write down the relation R; relation matrix M(R) and draw its digraph. (07 Marks)

o: Define: (i) Null graph (ii) Bipartite graph (iii) Euler circuit. Give an example for each.
(07 Marks)

OR
4 a. Draw the Hasse diagram representing the positive divisors of 48. (06 Marks)

b. Considerthe functions f and g defined by (x) = x3 and g(x): x2 + | V x e R. Find gol
fog, P. (07 Marks)

c. Define isomorphism of graphs. Prove that? graphs below are isomorphic.

tr-
Fig.Q.a(c)
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Soeed. x t6 24 32 40 48 56

Stopping distance, Y 0.39 0.7s t.23 1.91 2,17 3.81

Module-3
between the sPeed
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and the stopPing distance and the
5 a. Find the correlation coefficient

f regression lines

f the fo axo for the following data-

method of least squares-

The following are the

OR
percentage of marks in 2 subjects of 9 students'

b. Fit a

c. Fit

6a.

7 a. A

(06 Marks)

(07 Marks)

(07 Marks)

Find the rank

correlation coeffrci

(06 Marks)

b. Fit rabola + bx + cx' for the data:

(07 Marks)

c. Given that 8x-10y+66=0 and 40x-18y= 214 are the regressibn equations' Find the

meansofxandyandcorrelationcoefficient.Findo,ifo*=3.
(07 Marks)

Module-4
iable X has the following probability function:

F-nd: (i) K (ii) P(x < 1) (iii) P(x'-l)
einOtiGl*.urr rnd standard deviation of Poisson distribution.

(06 Marks)
(07 Marks)

b.
c. i'rr. a;r, *.i;il;i;00"iuJ.rtt in a school 1.1 s0l(s: and, the stan$a1a aev,t1l"1':..:,.19:

il;#;; ;;iil.;;iehdr;. normally diskibuted, find the *.?.:,:9,")lbj:",1:t"d*t'
;;Atr*ifiil;.;;6 u"a so r.e (ir)more than 60 kg. Given that 4(1'67):0'452s'

/fl7 l\,(07 Marks)

OR

Find the conStant K such that

[rx'- o<xs3
f(x) = 1\/ 

10, elsewhere

is a probability density function. Find the mean' (06 Marks)

When an honest coin is tossed 4 times, flnd the probability of getting:

(i) exactly one hoad (ii) atmost 3 heads (iii) at least 2 heads (07 Marks)

iir. p.ouuuility that an'individual suffers a bad reaction from a certain injection is 0.001'

Usin! poisson-diStribution, find the probability that out of 2000 individuals:

(i) ex-actly 3 (ii) more than2 will suffer abad reaction. (07 Marks)

8a.

b.

best curve o lan v:
x 1 2 3 4 5

v 0.5 2 4.5 8 12.5

a straisht line the

x I 2 J 4 5

v l4 13 9 5 2

lon
x 38 50 42' 61 43 55 67 46 72

v 4L 64 ti|0 75 44 55 62 56 60

a2 :a
x 0 1 2 J 4 5

v 1 -) 7 13 2L 31

random var
x -2 -l 0 I 2

a
J

P(x) 0.1 K 0.2 2K 0.3 K'
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Module-5

g a. X and Y are indepenclent random variables such that X takes 1, 5 with probabilities : '

respectively. Y takes -4, 2,7 with probabilitiet *, * und I respectively' Find the joint

probability distribution of X and Y. Find Cov (X, Y)' (06 Marks)

Find the student 't' for the following variables values in a sample of eight -4, -2' -Z' 0' 2' 2'

3, 3 taking the mean of the universelto be zero' 
n r n , -. 4t\ 1 .n 

(07 Marks)

The following are trr" i q;t of a randomly chosen sample of 10 boys ' 70, 120' 1 10' 101' 88'

83, 95, 98, 107, 100. Dois this data toppott the hypothesis that the population mean of I'Q's

is 100 at So/olevel of significance? (07 Marks)

OR

Explain the terms:
(D Null hYPothesis

(ii) AlternatehYPothesis
(iii) Levels of sigmficanc. 

(06 Marks)(iv) Type 1 and TYPe 2 errors

A die is thrown 60 times and the frequency distribution for the number appearing on the face

xls the foilowing tabl

I
2

b.

c.

10 a.

b.
ven w a0le:

x 1 2 J 4 5 6

Frequency 15 6 4 7 11 r7I rtgL{uvrlvY I rJ I v I I I ' | - - I
tL-'

Testthehypothesisffied.UseChisquaretestat5%1eve1ofsignificantly.(07 Marks)

The nine items of a sample have the following values 45,4J,50,5?,-4?,41,19:53, 51. Does

the mean of these arri.r'rigrificantly from thJ assumed mean of 47 .5 (to.o, : 2'31)' (07 Marks)

{.r1.*rF*
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