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. ,. Analysis and Design ofi_ljfCorithms

Time: 3 hrs. t*$T' Max. Marks: 1oo

Note: 1. Answer any FIW fall questions, choallhg'DNB full questionfrom qach module.
2. M : Marks , L: Bloom's level , C: C e'outcomes. .,,,, i..
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Module - 1 M L C

Q.1 L. Explain the various steps in algorithm design and analysis process with the
flow diagram.

08 L1 co1

b. Give formal and informal definitions of asymptotic notations. 06 L1 col
c. Explain the general plan of mathematical analysis of recursive algorithm

with an example.
06 L1 co1

OR
o.2 L. Design algorithm for tower of Hanoi problem and obtain time complexity. 10 L1 col

b. Write an algorithm to search an element in an array using sequential search.

Discuss the best case, worst case and average case efficiency of this
algorithm.

10 L1 co1

Module - 2

Q.3 a. Write an algorithm
efficiency.

to sorl the using insertion sort. Discuss rts 10 L2 co2

b. Design quick sort algorithm and obtain its best, average and worst case

efficicncv.
10 L2 co2

,l:i'l;.,1r.u.,.,...." OR

o.4 a. Write merge sort algorithm and sort the list E X A M P L E. 08 L2 co2
b. Apply the DFS based algorithm to solve the topological sorting problem for

the following graph, Fig.Qa(b) '.i,,,i,,,.,,,,,,*, 
l"-'

.:.

,6

' {t'3i;iii'

,, ,,::,:,,:,,,,

Fig.Qa(b)

06 L3 co2

c.

Fig.Qa(c)

06 L2 co2

USN

Write algorithm for pre-order, post order and in order traversals of a tree.
Write pre-order, in-ordcr and post ordcr for the given tree.
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Module - 3

Q.s a. Defnre AVL tree. Construct AVL tree for the list 5, 6, 8,3,2, 4, J . 10 L3 co3
b. Define heap. Sort the following lists by heapsort:

H E A P S O R T (inalphabeticalorder)
19 L3 co3

OR
o.6 a, Write the algorithm for comparison counting sort. Discuss its efficiency. 10 L2 co4

b. Design Horspools

JIM SAW ME IN

algorithm for string
find the pattern

BARBERSHOP

mg.
ER

Applv
on

Horspools
the text

10 L3 co4

Modr le-4
Q.7 a, Write Warshall's algorithm

closure of a directed graph.

abc
,,irlr
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l,:"'

10 L3 co3

b. using Kruskal's algorithm for the

Fie.Q7(b)

10 L3 co4

OR
Q.8 a, Solve the following single

o5' as the sourc'b.

source shortest path problem,assuming vertex

', "",,

{,-mw,
"i , _,,'

10 L3 co4

b. Write Huffman's algorithrn. Construct Huffman tree and resulting code
word for the followins:w

Character A B " clt D E

Probability 0.5 0.35 0.5 0.1 0.4 0.2
Encode the text DAD CBE.

10 L4 co4

Module - 5

o.e il, Explain the followine with example: (i) P problem (iil NP problem 06 L1 co5
b. What is decision tree? Construct decision tree for the three element

insertion sort.
08 L2 co5

c. Construct Bfilfb space tree to solve 4 queens problem. 06 L3 co5

)

Fie.Q8(a)
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OR
Q.10 a, What is backtracking? Apply back tracking to solve the below instance of

sum of subset problem: s : {3, 5,6,7\1, d: l5
10 L3 co6

b. Solve the following instance of knapsack proble m using branch and bound
technique knapsack capacity: 10 x:.,. -l

ll).1rii1ifrrt, 
l

lty:
Item Weieht Value

I

2
1J

4

4

1

5
l
J

40
42
25

l2

10 L4 co6
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Max. Marks: 100Time: 3 hrs.

Note: l. Answer any FIW full questions, choosing ONE futt question from each module.
2. M : Morks , L: Bloom's level , C: Course outcomes.

't , ..,r

..,,tt;tlt,.,

Module - I M L C

Q.1 L. Explain the significance of the Turing Test in AI. What abilities does a

computer need to pass the turing test? Discuss why A[ researchers have not
focused extensively on passing the Turing test.

10 L2 col

b. Write the percept sequence for vacuum cleaner agent and tabulate the

workflow of the same withrespcct to the scenario with location of square A
and B as given in Fig.Q1(b). 

,=-*..,--=---_-
LGI G

Qn, lel5*l i* Ilsp I 4rd I

.., 
,rlllltr:.. Fig.Ql (b)

10 L3 col

OR

Q.2 a, Compare simple reflex agents and model-based reflex focusing on
explain how
agents with

their perception processing, decision-making met
model-based agents address the limitations of sin
their schematic diagrams.

and
reflex

10 L3 co1

b. iiilyz, and discuss PEAS descriptor for the lollowing applications in
detail:
i) Medical diagnosis s/m ii) Taxi driver iii) Intcractive English tutor
iv) Part picking robot v) Refinery controllcr.

10 L3 co1

i' , t,tlilr Module - 2

Q.3 a. Define Toy problems and Real-world problems in the context of problem-
solving approaches with an examplc for each type in detail.

t0 L2 co2

b. Compare and contrast the vacuum world problem and the 8-tile puzzle
problems discussing their state representations, initial states, actions and
goal tests.

10 L3 co2

)R
Q.4 il. Explain the components and architecture of a problem solving agent. 10 L2 co2

b. Compare and contrast depth-first search with breadth-first search with
cxamples.

10 L3 co2

Module - 3

Q.s L. Outline a generic knowledge-based agent's
difference between declarative and procedural
bui lding knowledge-bascd agents.

program and discuss the
approaches in the context of

10 L3 co3



BAD4O2

b. Apply A' search algorithm to find the solution path from the.stqirf node (S)
to the goal node (G). The heuristic values (h) are provided with the nodes,

. ilw\
.:., i ,...,*.,*i'

'll*

10 L3 co3

,OR.

Q.6 a. Describe the Wumpus world environment and the PEAS specification for
the knowledge based agent. Explain how does the agent navigate and make
decisions based on percepts in this environment.

10 L2 co3

b. Solve the following eight-tile puzzle using heuristic function approach and
the tree diagram considcring the initial and final states as specified.

at1

--+---415
sl-6
.l State

10 L2 co3

Module - 4 trifii::+ 
:lr

Q.7 a. Define universal and existential instantiations with examples. Prove the
following using Backward and lorward chaining :

"As per the law, it is a crime for an Arnerican to scll weapons to hostile
nations. Country E, an enemy of America, has some missiles and all the
missiles were sold to it by Solan, who is an American citizen". Prove that
"Solan is a criminal".

10 L2 co4

b. Explain the following with respect to first-order logic:
(i) Assertions and queries (ii) Numbers, sers and lists
(iii) The wumpus world.

10 L2 co4

o \ggi';;|, OR
Q.8 a. formalize the' fo llowing statements:

(iv) Caesar was a ruler.
(v) All Romans were either loyal to Caesar or hated him.
(vi) Everyone is loyal to someonc.
(vii) People only try to assassinate rulers they are not loyal to.
(viii)Marcus tried to assassinate Caesar
(ix) All men are people.
(x) Somc pcople are loyal to Marcus.
In each case, provide the appropriatc predicates, quantifiers, variables and
logical connectives to represent the statements accurately in predicate logic
notations.

10 L3 co4

b. Explain backward chaining algorithm with an example. 10 L2 co4

Fie.Q5(b)

1

7
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Module - 5

Q.e l. In a city, 30% of the population owns a dog, while 70oZ owns a cat. Among
dog owners, 80oZ take their dogs for daily walks and among cat owners,
only 50% do so. If a person is observed walking their pet daily, calculate
probability that this person owns a dog. State the Baye's theorem.

10 L3 cos

b. Explain Expert Systems, detailing the characteristics, capabilities,
incapabilities, components and provide two examples.

10 L2 co5

OR
Q.10 A, 10 L2 co5

b. Explain the concept of inference using full joint probability in the context
of agents acting under uncertainty with an example of the following
variables:
Weather : {sunny, rain, cloudy. snow}. Cavity : {cavity, rcavity}.
Also calculate the following :

P(cavity v toothache), P(cavity I toothache), P(rcavity I toothache),
Given the following full joint distribution for the Toothache, Cavity, Catch
world.

I catch I rcatch i Catch I rcut"n I

I cavitv I o.tog I o.otz I o.otz I o.oog IJttltt

rcavitv 10.016 10.06a l0.laa 10.s76 |

10 L3 co5

a .$#jl
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Explain uncertain knowledge in the context of artificial intelligence.
Discuss the challenges an agent focus when acting under uncertainty with
the example of diagnosing a dentalpatient's toothache.
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Database Managemsnl*$ystem
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Time: 3 hrs. *W6* Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE futl question from each moclule.

2. M : Mnrks, L: Bloom's level , C: Course outcorues.2. M : Mnrks, L: Bloom's level, C:

Modd'e";1 M L C

Q.1 a. )efure the following terms:
1) Database
iv) DDL

(ii) s,fihe& (ii1) Entit,
(v) De[ree of a relationship , "'

05 L1 co1

b. giienv explain characterisilcs*of:database approach.,,ii' 05 L2 co1
c. List and explain advantages'of using DBMS approach. . 10 L2 co1

,+ ,*! OR

Q,2 a. )efine the following terms:
i) Cardinality (ii) Weak errtity
iv) DML , (u) Value sets

gram data independence
05 L1 co1

b. Describe threer$chema architecture. Why do

schcma lcvels?

we need mappings between 05 L2 co1

c. Explain different tlpes of attributes in ER model with suitable example for
each. ". ,.' ,,,i'' '' "''rliirlh "'

rrrl[,, 'ii

10 L2 co1

,' Module - 2

Q.3 a, With suitable example, eiplain the entity intdprity and

constraints. Whv e ach i$cons idered imp ortilii't?'d
referential integrity 05 L7, co2

b. Discuss equijoin and::natural join with suitable example using relational
algebra notation.

05 L2 co2

c. iiven the re nal tables: ::

'tment: r' :'rlr' ':

10 L3 co2

EID DepID TEJur[1 '' DeptID irl "' DeptName
tAii*-l
leob I

Eve I

10

20
20

fsooo
I 6000

| 6500

10

,:?0
r:, 

'f 
0

HR
IT

Sales

PID I Project Name, I DeptID
101

t02
103

ProjectA$ha
Project,l,Reta

Proiect Gamma

10

20
30

r the following:
I employees in the 'IT' department.
loyees who are in the 'IT' department
r00.

nployees who are either in the 'HR'
ter than 6000.
Lo are not in the 'IT' department
,ng with their department names.

Write relational algebra
(t) Find the names anc

(i1) Find the ID's and panies of t

and have a salpty"greater that
(iii) Find the ID's and names o

department ot have a salary I
(iv) Find the ndmes of employees

of employees

nfo
rf al
3mp

n60
fer
\rea
;wh
; alo

1

2
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OR
Q.4 a. Explain any two operations that change the state of relatioh,,in a database.

Provide suitable examples.
05 L2 co2

b. Discuss the aggregation functions and grouping in relational algebra with
suitable examples. . r '' i

05 L2 co2

q. Given the relational tables:

f'-__
s -J

"&.
v

ry

#
lclrl

Write relational algqbra expression for the following:
(r) Rename the student table to Learner and display it.
Write relational algqbra expression for the

(ii) Find tle students (learners) who are not enrolled in any project.
(ii, Fi who are enroll$d*{n all projects.

who are noQrtmrolled in any pro-

; who are effilled in both thr

(iv) Fihdfihe students who are ,q;t;$mrplled in any pro.
(v) Find the students who are _effilled in both 1foffiSha' and 'Beta'

"$*s
projects. s- # *&

10 L3 co2

t1r.. Module - 3 ,i","r'
,,\{l1i1tr

Q.s a. Explain Armstrong inference rules. # 05 L2 co4
b. What is the need"for normalization? Explain lNF, 2NF and"3NF with

examples.
05 L2 co4

c. 10 L3 co4

OR
Q.6 a. Explaih the tl,pes otrrd 'terlitariomalies in SOl$.,lirith an example. 05 L2 co4

b. Explain types of JBBC drivers. 05 L2 co5
c. Consider the schema R: AIICD, subjectedrto FDs F: {A -+B, B +C},

and the non-binary'partition p1 : {ACD, AB, BC}. State whether D1 is a
losslcss dccomposition? [givc all steps in detail].

10 L3 co4

Mociule * 4
o.7 L. Define transaction. Discuss ACID properties. 05 L2 cos

b. With a neat diagram, explain transition diagram of a transaction. 05 L2 cos
c. Demonstrate working of assertion and triggers in SQL with example. t0 L3 co5

OR
o.8 L. Explain cursor and iti{properties in embedded SQL with suitable example. 05 L2 co5

b. Determine if t]rfffollowing sehedule
reasOnm$:*o*
i) rl : Rq)qff(x) 12 : R(x)w(x) r1
ii) Tl :"fiffi)R(Y) T2 : R(X)W(Y) Tl

is serializable

: COMMIT T2:
: COMMIT T2

and explain your

COMMIT
: COMMIT

05 L2 co5

Student:
SID Name

a

b
c

Alice
Bob

Carol
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c. Consider the tables below:
Sailors (sid : integer, sname : string, rating : integer, age : real) .,

Boats (bid : integer. bname : string, color : string)l
Reserves (sid : integer, bid : integer, day : date)
Write SQL queries for the following:
(1) Write create table statement for reserves.
(ii) Find all information of sailors who have reserved boat number
(iii) Find the names of sailors who have reserved at least one boat.
(iv) Find the names of sailors who have resetVbd a red boat.
(u) Find the average age of sailors for each iating lcvel. W

s

10 L3 co5

VI,odtIE - 5

Q.e a. Explain the CAP thcorem. 05 L2 co6
b. What is NOSOL sraph databaBe?;trxplain Neo4i. 05 L2 co6
c. Why concurency control and'iecovery are needed in DBMS? Demonstrate

with suitable examples types of problems that may occur when two simple
transactions run concurrently.

10 L3 co5

oR ,,' .!
o.10 L, Explain basic opeiations CRUD in MoneoDB. 05 L2 co6

b. Explain deai lC prevention Drotocols. s 05 L2 co5
c. Briefly diScuss the two-phase lookin$ techniques fo concurrency control. 10 L3 cos

{. dI}S& * ***W** *{*F&r"'"
d d;ffi*-W'

"w%SJ,WS \;X&-$@ **;-rY csryk
.#' dM *J i,o'* $$" ruN * d"*ss,le ws .'*si"'$

&61f,t' * w**d '-t wr
d.ry':..Y 6q]*u &Sw^Wru W
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W*"*d.mtuqeqW

"d 
*ry# rqhl # q&#

" x#-$Y Is" ffiW ffi*-$ # e \$Sw-'E
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;'fu .w
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al Structures

Fourth Semester B.E./B.Tech. Degree Exa
Discrete Mathematic

Time: 3 hrs.

Note: 1, Answer any FIVE full questions, choosittg'ONE futl question from eoch module,

2, M : Marks , L: Bloom's level , C: Course outcomes. ,,,12. M : Marks, L: Bloom's level, C:

Module - I M L C

Q.1 a. Orlall propositions p, Q, r the compound
propositions {(p -+q) 

^ 
(q -+ r)} +(p'-+r) is tautology.

06 L2 co1

b. Establish the validity of the following argument using thc rulcs

inference: {p n (p -+ q) 
^ 

(s vt) n (r + -q)} + (s v t)
of 07 L2 col

c. For any two odd integers m and n, show that:
(i) m + n is even (ii) mn is odd

07 L2 co1

OR

Q.2 L. Show that the compound proposition [(p " q) -+ r] e [(p -+r) n (q -+ r)]
for primitive statementt rr, q. i is loeically equivalent.

06 L2 co1

b. Prove the follow.ing using law of logic: p -) (q +.) e (p n q) -+ r 07 L2 col
c. Determine the truth value of each of,the following quantified statements,

the universe being the set of all non-zero integers:

(i) 3x.3y, [*y: l] (ii) 3x, Vy, [xy: l]
(iii) Vx, 3y, fxy: 1] (iv) i3r, 1y,l(2x + y: 5) n (x - 3y: -8)l
(v) 3x, !y, l(3x - y: I 7) n (2x + 4y: 3)l

07 L3 co1

t\{odule - 2

Q.3 a.

- w\";

l- + l' + J- +..WYll =
.- ,s'ws

Prove that for each n e z*,
n(n + 1)(2n

6*$
06 L2 co2

b. Let as: 1, Bl =(2i,ai:3 and u":,.1*,i.1 *dn-z*o,-3

or(3n V ngz". .. ",ir1,,,,,,,,,ii

for n ).,3, prove that

,rl rli .

07 L2 co2

c. How many positive integers n can'be we form using the digits 3, 4, 4, 5,5,
6. 7 if we want n to exceed 5,000,000?

07 L3 co2

';:,'tti' OR

Q.4 a. 06 L2 co2

b. Find the numbqg ofpermutations of the letters of the word ENGINEERING
such that:
(i) All the Ets,rie together (ii) Arrangement begin with N
(iiil All the vowels are adiacent.'"

07 L3 co2

c. Find the coefficient of a2b3c2d-s in the expansion of (a+ 2b - 3c + 2d + 5;16. 07 L3 co2
Yry Module - 3

Q.s a, State pigeon hole principle. Prove that if 30 dictionaries in a library contain
a total of 61,327 pages then atleast one of the dictionaries must have atleast

2045 paces.

06 L3 c03

b.
[:x-s if x>o

Let f: R+ Rbe defincd by f(x)=l:^ 
J tt A / v 

Find fr(0), fr(l),l1-3x if x<0\

f-'(-1), fl(J); r'(*6), f -'ff-6, 5l) and r-l([*s, sl)

07 L2 co3

c. Draw thefiasse diagram representing the positive divisor of 36. 07 L3 co3

USN

By mathematical induction prove that

. .\ n(n + lX2n + 7)
1.3+2.4 +....+ n(n + 2) = 

-t;-
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OR

Q.6 a. Let A: {1,2,3,4} andB = {1,2,3,4,5,6},
(r) How many functions are there from A to B?
(ii) How many ofthese a.re one to one?
(iii) How many functions are there from B to A?
(M How manv of these are onto?

dM*.a q ri"'Wr
&.&w

\fl-'%"s

06 L2 co3

b. Let f and g be

g(x):1-x+x2
functions from R

. If (g " f)(x) =9x2

to R defined,, by (x) : ax

- 9x + 3, determine a and b.

+ b and 07 L2 c03

c. Let A : {1, 2, 3, 4, 6\ and R be a relation on,A defined by aRb if and only
if "a is multiple of b". Write down the relation'R, relation matrix M(R) and

draw the dieraph. List out in degree and ott'degree.

07 L3 c03

Module,-r 4

Q.7 a. In how many ways 5 number ofgffitiumber of b's and 3 niiin"rper of c's
can be arranged so that all the idd#Ilal letters are not in a single block?

06 L3 co4

b. Determine the number of positiVe integers n such that 1 S n ( 100 and n is
not divisible by 2,3, or 5.

07 L3 co4

c. Solve the recurrence relation d,t2-3an*, + 2un:0, ao: I, a1 :6. 07 L2 c04
OR

Q.8 a. In how many ways,can the 26letters of the English alphabet be permuted
so that none of the patterns CAR, DOG, PIIN or BYTE occurs?

06 L3 co4

b. Five teachers T1, T2, T3, Ta are to be made class teachers for five classes,

Ct, Cz, C:, Ca, C5, one teacher for each,class. T1 and Tz do not wish to
become the class teachers for Cr or Cz;,T: and T,{ for C+ or C5, and Ts for C3

or C+ or C5. In how many ways can the teachers be assigned the work?
( Witlrout displeasins any teacher)

07 L3 co4

c. Solve the recurrence relatio-n 4,*z=F,*r+4, where'n > 0 and Fo.=*,,0,,
r!

07 L2 co4

ii
' ::!'r1r"' Module - 5 .. ' ,;

Q.e a,
thai

06 L2 co5

b. Define Klein group and if A: {", a, b,,c} then show that this is a Klein-4
group.

07 L2 co5

c. State and Drove Lagrange's theorem. 07 L2 co5
r.'ri: ,,'i'0R

Q.10 a. If H and K are subgroups of group G, prove that H n K is also a subgroup

of G. Is H u K a subsroup of G?

06 L2 co5

b. Define cyclic group. and show that (G, x) ithose multiplication table is as

given below il cy,clic..-ffi
ffiffirc cldlclf lulblffiffiffi

07 L2 co5

c.
(t

LetC:54, lor"=[;
\!

the leftcgsetS,of H in G.

2

3

3

4

/.\' l, foa the subgroup H : <cr>. Determine
r)

07 L3 co5
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Max. Marks: 100

'E full question from eoch module.
mes.

L E I L L q I o ( I

Module - 1 M L C

Q.1 a. What is stem ccll? Explain its types and list its applications. 7 L2 co1

b. Explain in detail the properties and functions of nucleic acids. 6 L2 co1

c. Explain the importance of special biomolecules. 7 L2 col

OR
Q.2 a. What is a biomolecule? Explain the classifications of biomolecule. 7 L2 co1

b. Explain the properties and functions of carbohydrates. 6 L2 co1

C. Describe the structure and functions of a cell with a neat diagram. 7 L3 co1

ltlodule - 2

Q.3 a. What is the role of lipids? Outline the process of obtaining biodiesel from
lipids.

7 L3 co2

b. Differentiate between PHA and PLA as a bioplastic materials. 6 L4 co1

c. Explain the role of DNA
COVID-19.

vaccine for : ies

t:ltt"tt::::::t:tttttt''

and for 7 L2 col

Q.4 a. What are the key properties, advantages and limitations of cellulose based
water filters.

7 L3 co2

b.

,,,: 
':i"''

How can DNA finger printing be applied to evaluate its effectiveness and

reliability in forensic applications.
6 L4 col

'c..,. Describe the use of meat analogue and plant protein as food. 7 L2 co2

Module - 3

Q.s a. Deliberate the functioning of brain as CPU system. 7 L3 co2

b. Write a short note on and ventilator. 6 L2 co2

c. Explain heart as pump system. 7 L3 co2

- 1*'::i:r'"'i

t. .,

1 of2

r$'

.:O[[
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OR
Q.6 a. Explain eye as a camera system. 7 L3 co2

b. Write a shoft note on cardiac pacemaker. 6 L2 c02

c. Explain kidney as purification system. 7 L3 co2

Module -.,4','.r, 
' ,:,,

Q.7 a. Describe the materials used
technology.

and eXgineering applications of Velcro

., rit .i.,) ilifu ..i.

7 L3 co3

b. Compare the process of photospithesis to the
cells.

fu nctioning, o,f p.hotovo ltaic 6 L4 c03

c. Explain the HBOCs and PFCs as human blood substituents. 7 L3 c03

OR
Q.8 a. Explain the terms folus leaf effect and bird flying. 7 L3 co3

b. Compare biological echolocation and technological echolocation
hightighting their applications in navigation and detection.

6 L4 c03

c. Explain the terms shark skin, swim suits and
concepts. 

,i

bullet train r"rsing biological 7 L3 c03

Mbdule - 5

Q.e L. Compare the functioning of electrical tongue and human tongue. 7 L4 co4

b. Explain muscle cells as sqaffold for tissue gfowth 6 L2 co4

c. Explain bioremediation and biomining via microbial surface adsorption. 7 L2 co4

Q.10 a. Illustrate the basic steps of bioprinting process and list the various tlpes of
bioprinting techniques.

7 L4 co4

b.

.. tri
"1. 

-

{.,l#

6 L2 co4

c; Discuss the appliiations of artificial intelligence in the diagnosis of disease. 7 L2 co4
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Write a slrort note on:
i; Imporrance of DNA origami
ii) Sellhealingbioconcrcte.


