USN BCS403

Fourth Semester B.E./B.Tech. Degree Examgnatwn, June/July 2025
Database Management’Systems

: ‘ = %
Time: 3 hrs. g}j’ o Max. Marks: 100
‘ Note: 1. Answer any FIVE full questions, clzgasrng ONE full question from each module.
2. M : Marks , L: Bloom’s level , C: CotpSe putcomes. €0
{!‘*\ \'* 2 A \\ )
Module =Y =y ML C

Q.1 | a. | Define DBMS. Discuss the main, charﬁcterlstic&. of the database approach | 10 | L2 | CO1

and how does it differ from trad1f10‘§1a1 Tile system. \\\
% LAY
b. | Discuss the different types 6fnser—fr1end1y interfaces and tlié types ofusers ;| 10 | L2 | CO1
who typically use each. . » L9
, ck?\\ AN
.. OR P

Q.2 | a. | Explain three- scgema arch1tecture Why do We; need mappings between | 10 | L2 | CO1

schema levels?, 5 Y o,
2y (,V A
= .

b. | Construct, 4n<ER diagram for BANKfﬂatgbase schema with atleast five [ 10 | L3 | CO1
entity typ%S .Also specify primary key and structural constructs.

£ \\“\’ v e =
Loy~ Medule — 2 o
Q.3 | a. | Explain the characteristics of rélations with an exampl for 8§ |L2 | CO1
2 Aol
b. | Bxplain entity integrity, constramt and referentgé’l mtegrlty constramt\WIth 8 |12 | CcO1
an example for sach. .. \ & %;;f‘ =R
) s g © el
¢. | Explain the follg{wmg}unary operations Wﬁh syntax and examgie.. 4 |12 | CO1
) SELECT i) BROJECT S i SN
eftfi \y" w‘:gj‘\\‘z i oy
OR” %
Q4 | a. Explalrfl,fEB fo relational map}gmg algorlthm with su:lt'éible example for each | 10 | L2 | CO1
AN A ay”
b. | Copsider the followmg sclqema 4 5 |L3 | CO1
A"EMP (Fname, Lname, ssp\};Dno Salary) 4{{\:\3
A "DEPT (Dname, Dpum /Mer ssm) g
g

D LOC (Dno, LOCL »

PROJECT (PnameNPno Dno PLOC)

WORKS O (ﬁ’ssn Pro, Hours)/{i‘ N

Construc: tﬁé guery in relatlonalalgebra for the following:

1} Dzsplay‘the ss1, ﬁrstname and last name of the employee working for
departmentno 3. eon ’

i) Retrieve the location: ofﬁthe * Accounts’ department,

iii) Select the tuples ok all employees who either work in department 4
and make over $25000 per year , or work in department 5 and make
over $300§JE}“\

iv) Retrieve fhe}mmes of the project controlled by department no 5.

V) Retrievé the names of employees working on project no 8.
&
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c. | Consider the two tables T; and T, £ L3 | CO1
&Y
Tl I S
PJQIR A B &~
10 a5 10 | b6
15|b |8 25 bcgl.3]
25|a |6 LB 5
Identify the results of the following operatlons \@ v
) ogma (T2) S
i)  mac(T2) "5§
S T Ay
v) T L T T =, ¢
V) T1 U Tz. . 4@
. “Module -3 2
Q.5 | a. | Make use of the relaﬁon schema in Fig.Q.5(a) /towiﬂiustrate insertion, L3 | CO4
deletion and modificdtion anomalies. Ay
\/ "“‘-«._‘;:)
EMP_DEPT  »_<
| Ename | ssn [Bdaté | Address | Dname |,
4 Fig.Q. 5@ N
A
b. | Consider thefelation schema LOTS whith describes parcels of land for sale L3 [ CO4
in Vaflou59 counties of a state. Sﬁppose that there two(,acandldate keys:
Propeﬂ;y 1d and {County_namg, Ioﬁ that is lot numbe’fﬁiﬂfe unique only
within each county, but property . 121 numbers are umque»a?:ross counties for
the entire state. ¢ o f§
LOTS (Property_Id, couety name, Lot, Area, P( ice;: T’gx _rate} &43\‘;,
The following FDs hold:3, ¥ o V i
i)  FDI : Property 3d — (County name,\]'_,é\’c\Area Price, Tax_rate}
iiy FD2: {Coum:y hame, Lot} — {Progeri}r Id, Area, Pncg,{‘l’ax rate}
i) FD3: Countyfname — Tax rateQ o fw
vy FD4: . A¥es,—> Price A o ,:j; W}
Construct a;elatmnal schema for ﬂgs ‘database applicationi that are each in
G & S
4; \ ;" &’{‘:\. Ao
c. | For the gwen relation R(Q*BH',JC, D, E) and its mstance (Fig.Q.5(c)), check L3 | CO4
_whether the FDs gwen\hold,or not. Give reasons DA—-B i#)B->C
£ \111) D—E i)CD —> E/ V) AB ~» Efé:\?}
f';:::%\ Q\ it
‘ A R 2
L0 A|BAC|D|E
RGN a LB Re | di|e
Q\\f’c a ) b]o_"‘7 ¢ |di|e;
¥ _ a’ bg_ Cq d2 €3
,y\ Mg byl | da] e
;—:."::fi}\/ Fig.Q.5(c)
o <;-=
o::\;:\"t:/ v 2of4
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OR £

Q.6

Tustrate the structare of SQL retrieval query with syntax and Bxample

L2

CO3

Consider the following schema: , %"‘ffiﬁ‘“
Student (Usn, Name, Age, Branch) ﬁ%i;‘\l_"“’g
Course (Coursecode, Coursename, Credits) {; "0\;*’7
Enroll (Usn, Coursecode) )
Grade (Usn, Coursecode, Grade)
Construct the SQL statements to perform thexf?)llowmg operations:
i) Creating the tables by specxfwng@\pnmary key and forelgn\kay
constraints,. S\ A *\ ¥

if) Insertanew student <‘24CS00 },;;Amlth’ 19, ‘CSE™> -

b
S @f

o

iiiy Change the credit of the courﬁefhawng coursecode 2265402 from
210 3. f\\ ~ Q\.J
iv} Delete a student recordﬁomfhe grade table having USN “22CS010°.
/

7 5

L3

COo3

C.

Hlustrate the following SQL“ commands with syntax ; arid. example for each :
i) CREATE o N WA ‘\;f
i)  INSERT {; £y
iii) DELETE {;f\ o
iv) UPDAT : P
V) ALTERE\\Z/ 1%\:%*:}’
/’ L, “:\)

L2

COo3

o Modulé’- 4

Q.7

Illujgffété‘icreatlon of triggers and‘fass“emons with syntax and example for
eaChas Q:«k 4 z\: =4
/_; N e

10

1.2

CO3

Consider the following schema for a COMPANY databise PN

Employee (Fname, Lnamex ssn, Address, Superésnxsa‘lary Dno) ﬁj@@””

Department (Dname, }E’)num”ber Mgr ssn, Mgr f“sgdtj Ly

Departmnent_Locs (Dnumber, D].OC&HOH)“ N

Project (Pname,}number Plocation, Dnum)xi A

Works_On (EséniPho, Hrs) &5 RN

Dependent (Ess}'i Dependent_: namke**’Ség} Bdate, Relationslﬁf}j

Construct the SQL query for the foilowmg

1) L1ét‘the names of manager who have atleast ode dépendent

it) R»etneve the Hst of erglployeés and the proﬁc\fs\they are working on,
orHered by departmenif/ and within eqch department, ordered

¢ alphabetically by, lastnamc firstname.

,,311) For each project, refﬁeve the prqect:nﬁxﬁber the project name and the

¥ mumber of emp“lgyees who work ori‘that project.

iv) TFor each pm&t‘ on which more than two employees work, retrieve
the pro_]ect,,,mlmber the pro_]ect\ sname, and the number of employees
who v{ér&on the project. & S 4

V) Fof“each»f’progect retrievé {hd p project number, the project name, and
the mitmbers of employees from department 4 who work on the

project. Y
L {Q/}J

>

10

L3

CcOo3

3 OR

Q.8

Discuss ACID properties. With a neat diagram explain the different states a
transaction goes@\hrt)ugh during its execution.

10

L2

COo1
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&

Write an algorithm to test conflict serializability of a schedﬁ?m,s Apply the
same to test the serjalizability of the schedule C and D 4 ’i;’ N

— {:}_\‘;‘”

T Ta .

Do e

~sead bhem (_3)‘ 1m.d;ﬁ§§q€r’gx
PREN S

enditern Xy ;ﬁ?"’rﬁlﬂ*ﬂ“w
KRR 4N

RELYRY IR E)) y

ddemtyy . b

e u».ueh—k*ﬂgﬂﬂ% A 1ma,wm<.¥3

. o N o

oy A =

REITRUC S {{::;\\\-_\,ef mﬁﬂ-*k“‘m \:3

“Time
f v ey
L
&
S

£ L
4\.,;".;.
-

schedule b

&

10

L3 | COo1

L Module —5 o)y

0.9

1Hlustrate with an’ ga,lgonthm, the shared/excluswe/iocks

/
JI\:\ i Z\ \\

10

L2 | COo1

Discuss the problems that can occur When“*’concurrent transactions are

executeds, N

/
\;\\/ ’C[‘\

10

L2 | CO1

= — < Yo
/ \f A0R e

Q.10

E}(/};Iéﬁﬁ the characteristics of NQSQL systems. é@x

s ‘if(\u

10

L2 | CO6

&

Hiustrate MongoDB CRUD, operatlons with an exﬁmg{lf}a for each.

(‘\'!

0{\\; g, 4

10

L2 | CO6

***-J;\*’; i
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Fourth Semester B.E./B.Tech. Degree Exammatlon, June/July 2025

Tlme 3 hrs.

Discrete Mathematical Structures

| Note: 1. Answer an y FIVE full questions, choosmg ONE Jull question fronwach module,

BCS405A

Max. Marks: 100

1j 2. M : Marks , L: Bloom’s level , C: C’oﬁis,g oittcomes. . \ \\}4
Modulé‘"\ 1 ~ M| L | C
Q.1 | a. | Define Tautology and Contradlc‘%on\ Show that for any propostttlon pandq | 06| L2 | CO1
the compound proposition {p ——>x(cp\*v q)] is a tautology and the ‘compound
proposition [p A (~p A @)] is & contradlctlon by using truth table
A0 (‘/ A
b. | Prove the following lo gwai eqliivalence without usmg truth table: 07 | L2 | CO1
) (P> Afgary Pl e~y
i) {FPACAADKAEADVEAD} ST v
|5 \\ K d \
¢. | Prove the foiioQ\gag‘ls a valid argument : /- \ 07 | L3 | COl
P —:(aM) s
N’(q}{t\ S‘) /f\:\\‘ kY ‘\z}‘
~p e
&
ff(Q W, OR L
Q.2 |a.|Fori inverse of all real muftibers, let p(x): x> O\q(x)‘ %20, r(x) X -3x~4 0(06| L2 | CO1
s(x) : X¥*—3>0. Determine the truth values, of\the followmg - &
M 3% p() A gL () VX, p(x) > (%)
(iii) Vx, q{x) =5 x) “/ (iv) vx, rgx)\y\s(x) -<31:::;;~j>
N ;\l & S
b. | Test the V£311d1ty of the followmg,arguments A 07 | L3 | CO1
If a triangle has two equal mdes‘*ﬂ@én it is 1sosceies‘"“ N
Ifa mang‘le is isosceles, th;:n\lt 'héis two equal angles
The triangle ABC does not have two equal angle§
af.\A,BC does not have twa! letual sides /\\\\;
- /(\ N # *«-*
€. Gwe indirect proofd orithe following statement 07 | L3 | CO1
(i) For ali mte ersk and 1, 1ﬂd,4s odd then both k and 1 are odd.
(iD) For/all mtegers k and ﬁl« If\/k + 1 is even, then k and 1 are both
emgn ofboth odd. =
&:\
h\ ~:Module —2
Q.3 | a. | Prove by Mathematical iﬁdﬁc\tfon, for all integersn>1 06| 12 | CO2
12+23+34+ .. an(n+1)——n(n+1)(n+2)
/\:\\\‘;
e
b. | A sequence {a,} iS deﬁned recursively by ap=1 ay=1 az=1 and 07 | L2 | CO2
an= dp1 + ?;n =y foralln >3, Provethat a , > (\/5 )n for all integer n = 0.
A “\/
/"\\.&ﬁ \y
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vl
Q3 Find the number of permutations of the letters of WordfMASSASAUGA 07 | L3 | CO2
In how many of these, all four A’s are together? How/ rnaz:@? of them begin
with S? . 0 \f
OR ;;“,%
Q4 From seven consonants and five vowels, how, many sets consisting of four | 06 | L2 | CO2
different consonants and three different Vowerls ¢an be formed? \?\
\\ \ P x \
Find the coefficient of //; o 07 | L3 | CO2
a’b’c’d® in the expansion of (a«r%x..?bv 3¢ +2d + 5)' ¢
N AN N
In how many ways can 10 1dent10al pencils be distributed dmiong 5 children | 07 | L3 | CO2
in the following case: BN &
(i)  There are no restﬁctmns Ay
(i)  Each child gets. aﬂeast one pencil /fiﬁ\\’a:’r}
(iit) The younges;n chiild gets atleast two pencﬂs
"«'\'\, Module — 3“\ N v
Q.5 Let A={1,2,/3,4} and B={1,2,3,4, 556} 06 | L2 | CO3
(1) Fmd how many functxons alexthere from A to B. How many of
Fd thaese are one to one? / 2 A
sFind how many ﬁmct;gns ate there from B to @A “How many of
“these are onto? How many are one to one? v
’ a Py
State Pigeonhole Principles How many persons must ‘bé chosen in order that | 07 | L3 | CO3
at least five of them will: Bave birthdays in theasg\mé'éalendar month? 3
P P &
Prove that “A funcﬂon f:A—>Bis 1nvert1b1e¢1f and only if ,{ sypne toone | 07 | L2 | CO3
mdomo™, ' S° AN
- ’“\ & o
“ s OR'/ A0, ‘
Q.6 Let A= {] 2 3 4} and R be the re]atlon on A deﬁnedfby xRy if and only | 06 | L2 | CO3
if“x dﬁ‘rldeb y written as x/y “““““
() » Write down R asa. set of ordered pajrs’
A7) Draw the dlgraph ‘of R, matrix M(J%)\
2D Detemnne’ the mdegree and ou\’tdegree of the vertices in the
digraph.: 2. N o
/ A
Let A= {1, 2/ 3 \4 5} Define a re}anon RonAxAby(xi,y)R(x2,y2) | 07 | L3 | CO3
if and only 1f‘x1 YI=X2+ 2. =
(1) Verlfy that R is an equwalence relation on AxA
(i)  Determine the eﬁuwalence classes of [(1, 3}]
(if))  Determine the~pmart1t10n of AxA induced by R
Lets= {1, 2, 3} and P(S) be the power set of S. On P(S) define the relation | 07 | L2 | CO3
R by XRY if and onljf of X <Y. Show that this relation is a partial order on
P(S). Draw its Hasse diagram.
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Q\
Module — 4 4‘”\'\\:?
Q.7 Define Derangement. Find the number of derangements’ O\P 1, 2,3, 4./]06| L2 | CO4
List them. @t\:‘\/
Find the number of permutatlons of the letters a,fb; G X, ¥, z in which | 07 | L3 ; CO4
none of the patterns spin, game, path or net occurs~
P
Four persons Py, Py, P3, P4 who arrive lagmfdr a dmner party find that oniy 07 | L3 | CO4
one chair at each of five tables T, Tg, T3,\Tz§ and Ts is vacant. P;,,_WIH Hot
sit at Ty or Tz , P, will not sit at T, Wﬂl not sit at T5 or Ty and P4 will
not sit at T4 or Ts . Find the number oﬂ’ways they can occupy the vacant
A }./ .
chairs. 4Q§§§W/ A
~I70R &
Q.8 Out of 30 students in a hostel 15 study History, 8 stﬁ\dg Economics and 6 | 06 | L3 | CO4
study Geography. It is known that 3 students study‘,‘all these subjects. Show
that 7 or more student;i stlﬁy none of these subjects. A
N Y o &
&mmﬂmmmmmmweMNnal3%4—5XKAMM>Igwmnmnm—2 07| L2 | CO4
R R
Determmedhexnﬁmber of positive mtegers nsuch that ] <n <100 and nis | 07 | L3 | CO4
not d1v1sﬂ§1e by 2, 3 or 5. ?.f\’f“ N o
- Module - 5 &7
Q.9 If = is an operation on z defined by X#y=x+y+ ! "rove that (z, *) is an | 06 | L2 | CO5
abelian group. I, PR &
SN :
4“ ‘\}\.’/ \\ )) A
The symmetric group S4 ‘consists of all the” _permutations of the set | 07 | L3 | CO5
A={l, 2 3, 4} What 1sfthe order of S4? Whatls the identity element in S47
3 4-4\ I 2 3% LY
If o= g Y and B= Lo © Ld Y
4 /Z*\’L 3 -
- &
Verify the By I = B Lo 5 N £
/S‘{ 9 S A&
LaGMmgmmeEtJAkath yx for ally € G } 07 | L2 | CO5
Prove that J isa subgrm(gg oj G 4
PN N <<“\:\“\\
AT g i OR -3 ¥
Q.10 Ptave that the group (z’}?)ﬂ is cyclic. Fmd all its generators. 06 | L3 | CO5
Ay
Prove the theorei;n “Thele exists a'*onefto one correspondence between the | 07 | L2 | CO5
elements of & subgroup and the elerisnts of the left (right) coset thereof”.
¥ &
State and prove Lagrange’s s”fheorem 07 | L2 | CO5
;w..,\
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