ETCS- 207 FOUNDATION OF COMPUTER SCIENCE
QUESTION PAPERS
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(_Paper Code:ETCS-207_Subject: Founilation of Computer Science )
Time : 3 Hours Maximum Marks : 75
[ Note : Attempt Any Five questions. |

Q1 (a) Define sublitrice, Show that the intersection of 2 sublattices
insublattice. s
(b) Simply the ol ml. r;aow‘ Li(m;:;xm,;\lng}\-vw Riygl 4

VXY + Wry'Z +w‘v1+\vx‘» P wlyz + vy

(¢) Deaw Hasse diagram for a ser-of factors of 48 under
divisibil z - s

(i) Show fhatin a distributive Jattiee, relative complementsare
unique. 3

Q2 (@) Derive the Tormula for Fuler’s region ~edge vertex
refationship. s

(b} Prove that there existsn-117 edge disjoint Himiltonian cireuits

inal complete graph G with n verices of a is odd nimber
23. “

(€) Define isomarphism, Explain it with the help of a suitable
example. 3
Q3 () Deriye five color prablem by mithematical induction. 3

(b) Usingginclission and exclission principle detenmine the number

of integers between | and 220 that are divisible by any of
theintegers2, Jand 5. o)~ 7

() A bag contains 20 distinguishable balls of which 6 are red, 6

are white and $ are blue. We draw out S balls with a least

one red ball. replace them and then drav 3 balls with almost
4

n: white one; How mpny, wnv\ um s e Y‘:cﬂ

TN

,/’__,__.__.__.
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Q4 (a) Define permutation finction. Find the value of i and b if e
ermitation P is odd permitation. 5
1 2SS ES BT
P=[33b5()72:’
al

(b) Findthe complete solution of followirg recurmencarelation. 1o

@ o -s ven, =26 Ve Babh . -4

@ a2, k.29 4 4 P Nyl =L

Given boundiny conditions . = x..,»?w % _l,l" 4
QS (@) Obusin PONF for_(uioi®) A VRV A (Pyavh )
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(B) Check thevgljdit omxmgummu:* 5
e I the Fices are Tived or e Casiios e PR
touristtrade will decline. e { RSP

[ the tourist trade deoreases, then th® palice will be s
el i police forve i never happy.

Therefore the races afe ot fixed: = )
Q6 () <‘I:sck the validity of ghe following arguments
L B2 EERS) 5 (pY g (V) 1= (g - p)
\I‘}‘ interference theory i«‘*\ 5
(b) Prove that if yis itegerand 5+ 4 is.even then s even

using a proof by contradiction.

(€) Define the following: -

Distributive attice, complemented Jaftoe, Hamiltonian pitl,

. Hamiltonian Circuit, spaning tree, Boalean algebra. depth
first seareh. S
Q7 Write short note on Any Tune of the followirg sa3
(a) Pigeonhole principle - (b) Warshalt'salgorithm
(€) Selectiomsot, (d) Deision trees. !—:,’
(€), Tree traversal algorithms 2
- (qamdaV —5 s .:‘ \.;
1,5 - @Sy A ———— % =z
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NOTE : Attempt any three questions. Each question is of 10 Marks

QI (2) Apply resolution principle to examine the validity of the argument.

* 1f the musician plays the violin, then crowds will come if the ticket prices are not (0o high.
If the musician plays the violin then, ticket prices are not 0o high.
Thereferc. the musician plavs violin, then crowds will come”.

Also draw the resolution tree.

(b) Draw all possible graphs with vertices v;.
(i) deg (v) =2, deg (1 + deg (vi=1
() deg (v) =0, deg (v2) = 0, deg (vy)=
(i) deg (vi) =1, deg () deg (v)=2

() Show that a planer connected graph G has edges & <3 n-6 where no. of vertices in G is n.
[43.3]

Q2 (a) First establish, and then solve the recurrence relation of Hanoi Tower.
(b) Find the value of Acker mann's recursive function A(m.n) when m=1 and n=3

(¢) Define Euler and Hamiltonian circuits. Determine bath type circuits in a complete graph
of S vertices 14331

Q3 (a) Lt the Set X ={1,2,3.4.} - A relation R={(1.4), (4.1). (3.1)}
Find the transitive closure of R

(b) Let X={1.2,3} Let | = P/(X) be the power set of set X. Consider the |.attice (L. R)
where MRN <> MzN: M. N @ P (X), Draw the disgram of this Lattice

(©) Let S be the set of al permutations defined on the set 1. 2.3, 4}
Find f, ¢ ¢ S, such that fog # gof

[43.3]
Q4 (2) Show that ¥, 5 =, + v -y " ¥ Whete v, denotes the characteristic fimetion of set A.
(b Isithe poset {2,3,4.6} a lattice under divisibility 7 Justity
1234567

lzex1zys
Find the values of . y and 2 so that © is an ¢

(c) Let P

permanatin

.34]
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Time: 1% Hrs. Max Marks - 30
NOTE : Attempt any three questions. Each question is of 10 Marks
Q1 (a) State Resolution Principle. Use it to determine the validity of the following argument.
* If this apple i sweet then it is good to eat.
Ifit is good to cat then I will eat it
Therefore, if this apple is sweet then 1 will at it”
Also draw the resolution tree.

(b) Define recursive functions. Find the value of Ackermann's function A (m.n)
when m=1 and n=2.

(¢) State, ‘and then solve the Divide and Conquer recurrence relation..

[#433]
Q2 (a) Prove that odd vertices in a graph arc always even. Draw at least two regular graphs
of degree three with six vertices -
(bY Define chromatic number and chromatic poly nomial of a connceted planar graph
Find the chromatic number of a wheel graph with 6 vertices
(¢) Define Euler circuit and Hamiltonian circuit. How these differ with each other >
1433]
Q3 (a) Let there be refation R={(1,2), (3,1, (2,3)} defined on the set A=412.3{ Is R transitive 7
‘Also find the transitive closure of R.
(b) State the absorption laws in lattices and prove any one of therm
(€) Show that. ¥, 5 =~y *¥a Where y denoles the characteristic function of the set A
4331

Q4 (a) Explain disjoint, even and odd permutations with examples.

find the values of “a' and ‘b’ so that P is even permutation.

(c) Explain, how the set N of natural numbers under divisibility forms i latrive
4]
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Course code: ETCS (207) Foundation of computer seience
Note: Attempt any three questions. Eac question isof 10marks.  Time : 1 4% hrs
QL G) Prove the statement i is odd positive integer then n is odd™,_ -
(i) Prove the lautology P-Q>P) = pv 1Pz 1
i) Write the converse,

inverse and contimpositive statements of conditional
Sttement: *ifyou study hard then you got fist D s

- 9 i dhien oo ot i)
iR o !’%*'“*é{} il e o
@2 O Symbolize i Feiigiis 35 i i

of the mofhera | b
(i) Symbolize the argument- if the President broke the law, then the people were not P (avR)
alert ot the cabinet was compliant i
= Ifﬂ)scabinetwasnolmm)ﬂiam,ﬂmnthcpmplcumcam TR ST
2, The cabinet was compliant e G
Mherefore, the President did not break the vy 7 ol
_441i) What do you mean by consistency and inconsistency of a set n(stalumunls’/
Prove that P-»(QR)= R 334
a --.75?2:)?@:‘ ADVES (PrarsR B30
Q3-4i) Define CNF and DNF of statemeats. Convert P> ingo Disjunctive Normat
Form. SEz Prayvitrents)
G Show that

A Q) logically follows from (VP ~0) with
Truth Table,
L5 Let A and B be two sets, Prove o disprove the following:

@ P(A U B)=p

) U PB). where P(A) denotes the power set of set A — fule
(b)A<B—’B<=A=¢:de:¢

out using

ot G.3.4)

'y any three subjects: Find 1#)=20

the number of students studyi lel=4s
@ allthe three subjects. LMAE | =15
b) exactly one of the three subjects.

Lnnfl =
(i) State principle ofInclusion and Exclusion (3352) 1 PpEl=g

~IPREAT)=4s

= |PoEUN) =10
T BLbzsHS gy o 10enA)
e L
ae 2 S6 4 et

{ PheI= 1y




[image: image9.jpg]Q5 () letrelation R = {a,b):a=b%a,b e N}
Is the relation R reflexive and symmetric?

(i) Define functions, g, h from N to N by

i) =n+1, g(u) =20 and h@) =1 ifnis odd
Zifniseven
which of these three functions are one-one or onto or both.

Also compute (foh)o g

(i) Let R be the set of real numbers. Define a function £: R~ R by fix) =2x~4
Is the function f invertibie? If yes, find inverse of f @44)

OR

Q5 (i) Define Recurrence Relation. Solve the following recurrence relation
@y =gt >2withar=landa=1.
(i) State and establish the divide and conquer reourrence relation. Also solve it
5,5}
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Ist Terminal Test - September, 2002
Ist Semester B.Tech (CS !/ EC/IT)
Foundation of Computer Seience (ETCS 207)

Time 1% Hrs Tax Marks - 30
Note : Do any three questions. Each question is of 10 marks.
1. () Write negation, converse, inverse and contrapasitive of the implication
“Ifitis raining then | get wait
(i) Prove that P —. (O P) is a tautology

(iii) Determine the number of integers between 1 to 200 that are divisible by
2.3and57 14.3.3)

2. () Prove algebraically  If qistrue and p —qistrue then ~ pis true

(i) Define CNF and DNF
Gonvertp <> gy into Disjunctive Normal Form (5,51

OR
(i) Define the relation R on the set of positive integers by (x, ) « Rif G C. D of
xandisy 1 Detefmine which of the following type refations is true () reflexive.
(i) symmetric (i) anti-symmetric (iv) transitive 2 Give reasons.
1551

3. () Show that ~ (P A Q) logically follows from ~ P A ~ Q using any method other
than Truth Table.

(iiy Using induction, verify that n1 ~2"" forn=1,2,

(i) Show that + (x) { P VO ()} = (6 P () V (33 Q () {3.3.41
OR

(ii) Consider the statement - * Given any positive inteqer  there is 2 greater

positive integer Symbolize the statement with and without using the set
of posifive integers as the universe of discourse

(PTO)




[image: image11.jpg]4 () LetA X andY be sets safisiying
ANXSANY. . () ad AUX=AUY. )

then (2} what can be said about sels X and Y 2
{5) What happens if condition () is satisfied and condition (i) is not satisfied

(i) Using Rules of inference prove:
P(Q=R), Q> (R>S)=P»(@-S)

(i) What do you mean by * Pigeon hole principle®
Give one example 14.4,2]

5. (i) Dafine Boolean sum of two sets
Write all possible partitions of the set [a, b, ¢, d}

(i) Do any two parts : Each part is of 3 marks.

(a) Prove the equivalence of statements ~[(x) F ()] and (3X) ~ F (x).

(b) Prove that

NAUBLIC)=n(A)+n @ +n(C)
—n (ANB)-n(ANC)-n (BN C)
+n (ANBAC
(o) Let Asiparn

Relaon R={(p p) (p.o) (r o}
Refation  $={(a, 1), (a. p)}

Compute RoS [4.3.3]
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Note: Attempt any three Questions. All Questions catry

equal marks
Question 1
a) LetN={0,123,..
from Set N o N by

fn)=n+1, g (n)=2nand b (n) = {0 i nis even
{1ifnis odd

.4 Define functions £, g and b

Compute go (fog) oh. 1s the functional b invertible?

Is the function on 107
OR
Define characterstic function of a set and use it to

prove Am (Bu €)= (An BYAAAC)

b) Define the terms (i) disjoint permutations (ii) even
and odd permutations. Give one example in each case.
Compute ' fwhen £'=(135) (12), = (1579)
LetQ=/123456789
312ab7896 )
1£Q s an Even Permutations, Find "2’ and *b" (4+6)

Question 2
a) What do you mean by divide and conguer algorithm?

Describe quick sort search. Discuss its computational

complex (10)
OR
Salve the recurrence relation
254585 T 62 ga=3 1201

Describe binary search algorithm also
Question 3
a) Prove that a connected graph g has atleast one eycle if
the average degree of G is greater than 2. 3)
b) Draw at least 3 regular graphs with 6 vertices. (@)
) A connected graph has 12 edges and 6 vertices, each




[image: image13.jpg]of which has degree 2 or 5. How many vertices are of

each degree? 3)
Question 4
a) Define a binary tree, regular binary tree, and path
length of a binary tree. 3)
b) Show that a simple graph can have at most )
(nk) (nk+1) edges
2
Interpret the result in the following cases
When k=1, k=0 and k=n
OR
a) Define Euler Circuits, Hamiltonian path and
Hamiltonian circuit. @)

b) Determine Euler Circuits and Hamiltonian circuits in

the following graphs: )
y A
|
o B ) 16 .
= \,5\;_ | Yoo
2 Vs Vg,
)Draw all possible non-isomorphic spanning graphs of the
labeled graphs G. 3)
Le
LS i ke
Ya /ﬁﬂ
Question § &
. 1Ly, L, My and Ma are lattices such that Li=M, then show
that LixLa=Max M, (C)
b) Let (L.< ) bea lattice. State absorption property. Prove that
AAC<Badifasb andc<d. 3)

¢) Consider the Lattice (L, <) when L= {1,2,4.5,10,20} and a <
be> adividesb. Is 4 <107 Let 8={1,2,4,5},is S a. sub—
lattice of L 3)

o}
i

J
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Time : 1% hr. Max. Marks:30

Note : Ansier any TiREE questions. All questions carry equal marks.

e snowmat me following arguments is a fallacy:
-9, ~p}—~ —q where symbol — represents not (~)
&m/ Wite 16 Gomvers, inversa and Contrapositive of the implication:
“If it is rose, then it is red”
(c)” Negate the statement
¢ “Every student has at least one Course where the teacher is an Asstt
Professor.”

2a)~” Show that

—pA(—gativiganv(panes o
~ (b), Obain the conjunctive Normal form of (P—>QA(QV(PAR) and  determine

ether or nt it is 2 tautology.
Show that — (PAQ) fullows from —P—() using poof by contradiction.

3@)  Prove using Mathematical induction that for n > 4

g
OR
Show that 1 +1 +— + 1> n for any positive integer n > 1.
Nz Vo

(b) A function A(m, n) is defined as follows:
2)  Ifm=0then A(m,n)=n+l
b)  Ifm#0butandn =0 then A(m, n)= A(m—1, 1)
©)  Ifm#0and n0then A(m,n) = A(m 1, A(m, n,~1) find the
vaiue )

4@2)  Prove the following
1 (AUB) = n(A) + 1(8) -u (AnB)
(b)  Determine the number of integers between 1 and 250 that are divisible by
2.3:5.7.

S(a)  Give various propertics of binary relations.
®)  IFX=(1,2 Tyand
R= {(x,y) | x—yis divisible by 3}

Show that R is an equivalence relation. Also, determine the equivalencg) Q

class of 4.
OR )
Give anexplicitformula for Fibonacei Sequa, and solve it. ¢ {5

& o
o}




