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Time: 3 l-rr:;. ax. Marks: 100

[\'ote: Artstt,e r {tn)) FtVE Jrttt t1ue,;tiorts, cltoositrg Ol\E futt qursiioi lront eoclt modttle"
... r.,:,,

1 a. Fincr thc Laplace tlansform of 
N4orl tlle-l 

-, , .,, ,, 
:

i) 
"-' 

..rr,t j t ri ) t c os , ,,,.,.rr,. (06 l{arks)
f:

b. Apcrioclic functiol ofpe-norl -l is defincdby ,:

0)

,T

l[:irrt,,1 {)<l'':
ft tt- , ,, !; rr lre rr L rrnrl r,r are constants.

0 '--'.1'
I'l {lr

i r.,
Shorvthit L. lfit)':. r r,- :s,,r r (t|?Marhs)

I :- -i 1'r- )1 | -- g i

c. I-i r.l tlr': litret.; L-.r1r111.'. .flir)\l(rtrtr,,1'

. l"-l '--l )i) -, -: ' .- ii) Io.q 
---- 

| lo;M.rrks)\-rl:r+17 -t st:-l))

(]{r
2 a. Ilxprc:ir; thc lirnciil)il i(t) ir tclrns ,rlr.urit \tcp firnction andi:find its Laplace tra.nsfbmi, where

!

lc,rst. 0. r5n
liff - I -:<i. r.r qfioMrrks)

i:si;ri, i:,J;r
t

[ 
. 
Using ii,c convolution tircoi.c:n: oblair-r invcrsc Laplace transfbrm -, 

i;;-rli;t;;'t
{ti7 frI".:.1<s)

c. Solve litc ccp.tettiorr y" -l- 5),' -r- (1-.1' "' sf unclcr thc condition y(0) : 0, y'($J : 0 (il7 Marirs)

': M!-4lilc?
3 a. Find the Four,cr scrrcs of thc tiinction l1x;: ^: in (-n, n). (081\Iarks)

b. Definc. irallranrlc .iuc an.l r-osiuc serie s in the interval (0, / ). {i}.1 t{eihs)
(:. Find the coustant tcnn ancl the fir'st lu,o harrnonics in the fourier series for (x) given by the

fbilou.irrrr tabic.o\vL1-l

0 'nl3 lft,t 3 ,ft, 4x.13. 5xl3 )r.
r(x) 1.0 1.4 10t,/ t.'i 1.5 1.2 1"0

tr oi'3

(08 Marks)



4a.

Xr"

5a.

7a.

h"

s-J.

oR _ ...1:t;;1 :,t

Obtain the fourier series of the saw-tooth function
tr-

f(x): i' for0<x<T grvcnthat ftx rT;-l'(x) ibrallx>0.
T

Obtain the Fourier series expansion of

l+1 , *u-*,xt< 0
a ,..t, :.,,

i nx rn 0:x<i
[( x)={ - " 

- r)\'i'iit, itlir'r\i]i (0. 1)

In(Z-x) in lsx(2
)r

Deduce that {=l*+-1.++... . .....8l',3',s',
Expanc (x) = si:t x in half rangei:cosinc scries oYcr the intcrval (0, t)'

x-- rlr

#d Motlule-3 ,i+1
Frove tl-rat fourier transfiii1fi6f -

18MAT31

(05 Marks)

(07 Marks)

(07 Marks)

(07 Marks)

/07 NIarks)

b. Find the Fourier sine transform of flx) -- c "i

" . iltl
+s|l

1
rs 

-= 
. il'1.-onricr rr-ansiirrm of flx) is F(u). (06 Marks)

aU-

ollu tlvtlv ! "': \

&..'...*::;:.
X::i:r,,'. l'

,r 
x sin nrx

evaluatc i#d*.m>0.,o t+x'
/ --* - \

Find z-transform of 5nr +4sinl "' '- ': Iil Jl

"r'' olt
6 a. Find the f"rti"ftil;e transform of ,, "...

[-x for 0<x<1
hf(x):fZ-x for 1<x<2

t 0 for x#'2
S l:e?;':'ti:1t:t:' ..

(07 Marks)

(07 Marks)

(06 Marks)

,).1. givcrr tlrrt c11',<1x : x2 * yz .

(06 Marks)

Lin+2 * 3

^ : .-:i:r
L7 

- 
/7

ol --_ - -- -:-

{z -t\(i-2)'
eouatrorrt

;:3n, givcn u,r:0. r-r1 : 1, Ltsing z-transfbnn.

Ry usrng modified Euler's methocl. soivc thc initial vnluc problcru

y(l .l = 2 at the potnt x : 1"2. Takc h - 0.2 attci cau'voltt 1ri,o tnorliflcatior-ts.

- clv 1

Grren 2 = xy* y', y((}) : i, l'(0.1) ,- i.I 169, i,(().j) - 1:.113.
dx

!I:los(x+v)
rlx

(07 t\larks)

y(0 3) : 1.s049.

FinC y(0.4) correct to threc ciccinral piaccs irsing N,lihrc's prcciictr-ii' comector method.

Apply correetor formula once. (07 Marks)
:ii,.i ' 

2 ol'j

x ^'r,-.,- l X -ttxi*11- Ucx<a
I .',a
I .... -.,t.i 0 ' othenvlsc

l\{otlule-4

y(0) : l. Consider upto 4'n degree lclrn'

1:.r obtObtain the inverse

t. iSolve the



8a.
OR

Using rnodihed Eulcr's rletlroii ccr.rrpr-rtc y(l Ilcorrect to five decimalplacers takrng h:0.1,
rlr, ,. i

givenlhat ;l+-- . r.ultl I at x-l. {06Marks)
fl\ \ \' 

J..
Usc [t,trlrlr onlcl I{rrrrgc'-l(rrt'r']retlrurl to firrcl y at x:0.1. givcn that !I=3e* +2y." dx 

(07 Marks)y(0)-o:rrrdh-0.i.
,tpply Arlam's - llasliforth n.rc:lirLrtl Io sulvc the equation (f r l)dy - *2 d*: C at x: 1

givcn y(0) : 1,1,10.25) - 1.001rr. )(0.-i) - 1,0206, y(0.75) *:,';7.0679. Apply conector
fort'r'rullr once . ,.,,.' (07 Marks)

18MAT31

(0? Marks)

(07 Nllarks)

(07 Marks)

({}7 Marks)

b.

\lotirrlc-5
a. By Ittrngc-1(r,rlr.r rlcthocl so1r,c )" - xy'' - y' for x:0.2 correct lo four clecirnal places,

using initiai conclitions ),.= I ar d v'- 0 r';hcn x:0. Take step trengtil h:0.2" t06 N{arks)

Deri'e tlrc Euler's cquatio, ri.r rire lbr, 
* 

-*i[# 
F 

-

Frove that gcoclcsrcs on a pllitrc arc straight line.

b.

c.

x ,0.',., 4.2 $.4:'.'* 0.5

_v 0 0"02 0.0795 0 "1762'0 (i" I 99b U.J YJ ,'
(].5 689

Apply con'ectot'torLnttLa once .

c. Find the cxtrcmal of the iunctir.rnal

-) ()l J

A.
d'qm,

&rY
3&.'g

q:'q*

c.

i:r .
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Exarnination, June/July 2024
and Applications

Note: Ansttter on)) FIVE Jittl questiotts, cltoosittg ONE Jitll question.fi'om each module.

are the basic
..,,; 

lrl,,.,

rse matrix in

Max. Marks: 100

operations that can be
(07 Marks)

the given sparse matrix in thc triplet form and find

(07 Marks)

(07 Marks)
(03 Marks)

.;rl

a.

b.

C.
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perfonned on l)ata structure?
Give the ADT for sparse rnatrix.
its transposc.

A-

30 0 0 2s,0'
0040022
000 0 42

s2 0 0 61 0

using arrays. (10 Marks)

b. Writi an algorithrn fbr evaluating a valid postfix expression. 'l'race the same on

562 +*841- + {<

c. Dif{brentiate recursion and iteration process.
-d,I ,,r:$j,!

r e'a':t i

,l:;

ii::i

GtsG$ $GHEME

Third Semester B.E. Degree
Data Structures

Time: 3 hrs.

Define Data Structures. Give
perfonned on l)ata structure?

Define strings. [,tst and explain any 4 operations with eratrtple . (10 Marks)

Write a prograrn to implement a Cl program for the Ibllowing array operations:
(i) Crcatirrg an array of N irrtcgcr eletncnts.
(ii) Display of array elements with suitable headings.
(iii) Inserting an element at a given valid positions(iii) Inserting an element at a given valid positions
(iv) Deleting an element at a given valid positions.

Support the program with functro- 

:: 
.:": 

"r,n" 
above operations. (10 Marks)

l\.{nr{ rrla-?Nlodule-2
a. Define a stack. Write an algorithm t" p different operations on stack and then using

diagrammatic rcprcsentation. (10 Marks)

b. Converl lhe lollowing infix erpression to postfix exprcssion.

(i) ((a + (n * c)* D)n E + F)

(iD X$YSZ-M+**% (o6Marks)/u
c. Write a program to find GCD ol'2 integer numbers. tlsing recursiott. (04 Marks)

OR
4 a. Define a queue. Write a program to implement Qinsert ( ), Qdisplay ( ), Qdelete ( ) in C

I of 3

USN
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2a.
b

000 0 0

0 0 10 0 0

{br key element in an array using binary search techniclue.
(06 Marks)



5a.

b.

6a.
b.

ta.

Module-3
With the C-statements, explain how clo you create a node,
list (St-L) rvith proper messages where each node containi
the form of Empid, empage, empname, empsalary as

Write C lunctions lbr the following operations on
(i) Concatenation of two DLL

18CS32

nd delete on singly linked
details of an employee in

(10 Marks)
ed list (DLL) :

(10 Marks)

(10 Marks)

(10 Marks)
traversal of binary tree. Also

(10 Marks)

OR;Y,.
Expiain the lollowing with suitable example: (i) Circular linked iist (ii) f)oubly ttt?*#11Expiain the lollowing with suitable example: (i) Circular linked iist (ii) DouO,, ttti$#X,.ur,

Write an algorithm to add 2 polynomials using circular singly linked list and also representwrlte an algorlthm to add z polynomlals uslnS clrclrlar slngly l11r

onc crarnplb o1'polymomial using CSLL.

(ii) Search the DLL for the given key element.

b

Module-4
Detlne the {bllowir}g tree terminologies with example :

(i) Degree ol a node

liir Strictly Binary tree
(irr,1 [.cvel ol'a binary tree
(rv) Siblings
(v ) Skcwed BT

Wrile recursive functions lbr in-order, pre-order, post-ordcr
givc the 3 Lraversal for the BT given below Fig Q7 (b).

. &sdlds{&

a. Delrne Binary Search l'ree (I3ST). aonrP,l, BSl'fbr the element step-by-step.
100.85.45.55. 1IU.20.70,65, l13. 145. 112.96 (toMarks)

b. Construct an expression tree for the given expression and traverse in preorder andpostorder
for thc srrne.

((a + (: * z)* s)n z +:) (ro Marks)

Nlodute-5
a. l)efine the lbllow jng lcrrns : (i1 Graph (ii) Muitigraph (iii) I-oop (iv) Subgraph

(04 Marks)
b. What is llashing? Explain the fullorving hashing functions .

(i) Drvision method

t iit M itlSquare metlrod
(iii) Folding rnethod. (08 Markg

c. Write a C program to sort the elemcnts in increasing order using insertion sort technique.
(08 Marks)

2 of 3

rie Q7 (b)



What is file? List basic file
example,
Write the adjaccncy rnatrix
Fie. Q10 (b).

10 a.

b.
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c. Explain wirh example rhe Radix ,"ntJ5.ffl;L,!o'.ro
ascending order ivith 2 and 3 digit numbers.

18C532

with syntax and
(08 Marks)

given graph in
(06 Marks)

numbers in
(06 Marks)

OR
operations. Explain any four operations

and acljacency list representrtion for the

3 of3
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Third Semester B.E.
Analog

Tirne: 3 l-rrs. Max" Marks: 100

OR
a. Discuss successive approxil"ltation register method o{' A to D converter with detailed

Note: Answer any FIYE firll questiorts, choosing ONE fitll question front each moclule.

Ilodtrlc- l
1 a. Explain the construction working and characteristics of Light Emitting Diode. (06 N{arks)

b. With a neat circuit diagrarn and Mathematical analysrs explain fixed bias circuit. (07 Marks)

c. Show how IC-555 limer can be used as Astable Multivibrator with Waveforms " (.07 Marks)

b

c"

conversion process. (08 Marks)

With neat diagram and wavefbrm, explain rvorking of inverting Schn'ritt trigger circuit.
(06 Marks)

Exptain Adjustabte Voltage Regr.rlator with diagram and suitable eqr-rations" (06 Marks)

Module-2
Simplify the following function using K-nrap and obtain simplified Iloolean expressions:

tr(a,b,c"d):Ind0, 1,2,4,5,6,8,9, 10. 12, l3)
fi(a, b, c, d) : Im(1, 3, s,7,9) + :d(6, 12, i3). (10 Marks)

Simplity the tbllowing Boolean lunction by using Quine-Mcclusky (QM) method

F(A, B, C, D) : Im(O" 2,3,6,7, 8, 10,12. 13). Find all the prime implicants. (10 Marks)

Minimize the fbllowing liurction ,r,r* #JU technique, use 'd' a MEV variable

(A, B, C, D) : Im(0, t,2,7 ,8, 9, 14, l s). (08 Marks)

With an example, explain Petrik's method. (06 Marks)

Solve the {bllowing clearly mention prime implicants and essential prime implicants

f(a,b,c,d):Im(l,5,6,7,11"12,13" l5). (06Marks)

Nlodule-3
What are Hazards in digital systems? Explain static 1 and static * 0 hazards" (08 Marks)

What is Multiplexer? Discr.rss 8 to 1 MLJX with the help of logic diagram and equation"
(06 Marks)

Discuss the irnportance ol-thrr'e state bLrflbr with example. (06 Marks)

b.

5a.
b.

OR
6 a. Show how using a 3 to 8 decoder and rnultiinput or gates following Boolean expressions can

be real ized simultaneously
Fr(A. B, C): Im(0, 4, 6)

F:(A. B. C) = IIn(0, 5)

F3(A, B, C): Im(1,2"3.7)
Realize (a" b, c, d): Im(1,5,6, 10, 13, 14) using AND-OR logic

Gates and Gate inputs.
Write a shorl note on PLA and PAL.

1o{'2

b"

GBG$$GHEffi

i. Degree Examination, June/July 2024
and Digital f tq$tronics

18C533

(06 Marks)

with number of levels,
(06 Marks)

_,' (08 Marks)c.



ta.

b.

18CS33

Module-4
Discuss the operation of SR-Latch using NOR gates. Show how SR Latch can be used for
switch debouncing. (08 Marks)

Explain Gated SR-latch using NAND gate. (06 Marks)

Differentiate between Latch and flip flop and explain the structure of VHDL program.
(06 Marks)

OR
Explain the working operation ol Sll-tlipflop and .IK flip flop with truth table and

waveforms. (08 Marks)

Draw the logtc diagram of masler slave JK flip f'lop r-rsing NAND gates and explain the

working with suilable tirning diagram. (07 Marks)

Discuss Toggle Flip F lop with tr-uth table and characteristic equatiott. (05 Marks)

Nlodule-5
Explain Parallel Adder with Accumulator with neat diagram and operation. (08 Marks)

What is Register? Explain how 4 bit register with data load clear and clock constructed

using D flip flops. (07 Marks)

Discuss the operation of data transl'er between Register. (05 Marks)

8a.

b.

C.

9a.
b.

10 a. Design the counter using D I1ip 11op lbrthe given sequence 0 * 3 *2-6*4 -1 -0.
(08 Marks)

b. Explain sytchronous Binary Couuter with iogical tiiagram and trartsition table. (06 Marks)

c. Explain the working o{'8 brt senal - in - serial 
":: 

tnt: register usinl.SR ttin flop,oo 
Marks)

OR

2 of}
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Third Semester B.E. Degree Examination, June/July 2024

Gomputer Organization
Time: 3 hrs. Max. Marks: 100

l{ote: Ansx,er any FIVE full questiorts, cltoosing ONE full questiort Jiom each module.

ilIodu le- I
1 a. With a neat ciiagram, analyze the basic operational cotrccpt oi' a computer. Give thc

operatronal steps (operational steps). (10 Ntarks)

b. Wliat is pcrlbnnance measurerlent? Explain tlte overall SPEC rating fur the computcr in a
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program suite . (10 Marks)

oR
2 a. Define addressing mode, explain the various addressing rnode with examples. (10 N{arks)

b. Exptain in detail, various slrill and rotate instruction and example lvith neat diagram.
(10 Marks)

Module-2
3 a. With neat diagrarn. explain various metlrods fbr handling rnultiple interrupts requests raisecl

by multrple devrces. (10 Marhs)

b. What is DMA Bus Arbrtration'l Briefly e rplarrr ditferent bus arbitration techniques.
10 Marks)

OR
a. What is an interrupt? What are interupt service routine and lvhat are vector interrupts?

Explain with exarnple" (10 Marks)

b. Explain the follorving with respect to USB:
i) tJ.S.B. Architccture
ii) U.S.B. protocols. (10 Marks)

Moclule-3
a. Draw a diagram and cxplain tlre rvorking of l6 rnegabit DRAM chip configured as 2m x 8.

(10 Marks)

b. Explain direct mapping teclinique and associative rnapping lechnique rn mapping function.
(10 Marks)

oR
a. Analyze how data are written into (ROM) Read Only Memory. Discr"tss different types of

Rcad Only Metlt,ries. (10 Marks)

b. What is cache mcrlory? Explarn any two mapping fLnctions o1'cache Inelnory. (10Marks)

Module-4
a. Convert the tbllowing pairs of decimal numbers to 5-bit signed 2's complement binary

numbers and add them. State whether or not over flow occurs in each case:

D 5and10
ii) -14 and I I

lil) -) ano /
iv) -10 and -13

1 of2
(04 Marks)
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b. Design the 16 bit carry look aheacl adder using 4-bit adder. A]so write the expression for
C;*r. (10 Marks)

c. Draw the two n-bit nurnber x and y to perfbrm adclition/subtraction. (06 Marks)

OR
8 a. With an example explain the Booths algorithrn to multiply tu,o signed operands. (10 Marks)

b. Multiply each of the fbllowing pairs of signed 2's cor.nplement number using the booth
algorithm (A: multiplicancl and B = multiplier)
it n 0i()lI I iurclB: Il0ll0
ii) A - ll(X)ll arrd U: l0ll00
iii) A= 110101 and B:011011
iv) A: 001111 and B : 00111I (10 Marks)

Modulc-5
9 a. Discr.rss with neat diagram, the single bus organization ol'the data path inside a processor.

(10 Marks)
b. Writc the sqquence of control steps recluircd lbr single bus structure for each il the following

instructions.
i) Add the contents o1'rnemory locationNUM to register I{L
ii) Add thc contcnts ol'memory location whose adciress is at memory locationNUM to

register Rl. (loMarks)

OR
I0 a. Explain the lbllowing: .i.

.i\ IJ^-,i ,.,.i-^l ^^-+*^1 
t' ,,:::,

*'-r----- -*-- ----" " ---p' ",,(.r..

i) I{ard-wired control , '' , ,,,, , 
:i,; ,,

ii) Microprogrammed pqgliol. l': '':'r ''. - rl""''1'1;iirirr;' 
(10 Marks)

b. What is pipeline? Explaiil,,.ahe 4 stages pipeline wittr its instruotignrexecution steps and
hardware organization. "t , (10 Marks)

i

. I r' ::",*,, {. )& {< *::::

.1

. ir';.tq

:':aj:.:a""'

.::
.'1:i ,: . ,,1:

.::::.

ri- ...,s,

2 of2
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Third Semester B.E. Degree Examinat{on, June/July 2024
Software Engihdering
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Time: 3 hrs.

3a.

b.

f,iote: Answer any FIVE full questions, choosing OwE full question from each module.

Module-l
a. What is Software Engineering? Explain the waterfall model approach to develop a software

product with a neat diagram. (10 Marks)

b. Explain Insulin pump control system with a neat diagram (10 Marks)

OR
Irxplain Requirement Engineering process wrth a neat dragram.

In connection with requirements analysis and elicrtation, explain the following:
i) Scenario ii) Intervrewing

Max. Marks: 100

(10 Marks)

(10 Marks)

What is object orientation? Explain the lbur aspects ori characteristics required by an object
11O l\,,[orlrc\oriented approach. (10 Marks)

What is an object oriented development? Explain opjec! oriented themes. (10 Marks)
' rl , l

OR
a. Explain the following:

i) Link
ii) Association
iii) Multiplicity
iv ) Ordering (10 Marks)

b. Explain association classes and qualified associations with an example for each. (10 Marks)

Module-3
a. What are structural moclels? In .onnffiilf,f,'structural models, explain the following:

i) Generahzation ii) Aggregation (10 Marks)

b. What is Event-Driven modeling? Explain the state diagram ol'a microwave oven.

OR
a. Explain the Rational Unified process, with a neat diagram.
b. What are Design Models? Explain weather station state diagram.

Module-4
7 a. What is Software Testing? Explain Test Driven Developrnent with a neat diagram.

(10 Marks)
b. What is Acceptance Testing? Explain Acceptance Testing process with a neat diagram.

(10 Marks)

(10 Marks)
(10 Marks)

I of2

(10 Marks)

2a"
b.
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Third Semester B.E. Degree Examinafi'oh, June/July 2024

Time: 3 hrs.

. ,"'i:

Discrete Mathematical Structures
li rti$'
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c. (i)

(ii)

I got grade A.

.'. I will not join the army.

Is this a valid argument'.)
if Ravi studies, he willpass in Discrete Mathematics paper

If Ravidoes not paly PUBG, then he will study,
Ravi failed in Discrete Mathematics paper

.'. Raviplayed PUBG
Check the validity of this argument.

.'iiLil

::.::

GtsG$ SGHEME

Note: ,4nsp er any FIVE full questions, choosing ONE full question from euch module.

Module-l
I a. Define thc following :

(i) Proposition
(ii) Tautology
(iii) Contradiction

Verily whether the following compound proposition is a Tautology

[(p - q ]n (q -+ r1]+ (p -+ r) (07 Marks)

b. By constructing the Truth Table show that.

[(p " 
q) -+ 

']<+ f(p + ,)" (q - .)] (07 Marks)

c. Let p(x):x'-7x+10=0, q(x):x'-2x+3=0, r(x):x <0
Find the truth or falsity of the following statements, when the universe U contains only the
integers 2 and 5.

(i) Vx, p(x) -+ -r(x) (ii) Vx, q(x) + r(x) (iii) ! x q(x) + r(x)
(iv) I x p(x) + r(x) (06 Marks)

OR
2 a. Dcfine Converse, Inverse and Contra-positive of a conditional. Represent these in the form

of a truth table. (07 Marks)

b. For each of the following statements, provide an indirect proof by stating and proving the
contrapositive of the given statement.

(D For all integers k and t, if k { is odd, then both k and { are odd.

(ii) For all integers k and l, ifk+ t is even, then k and I are both even and odd.
(07 Marks)

I will get grade A in this coarse or I will not graduate.

lll do not graduate. I willjoin the army

1 of4

(06 Marks)
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Module-2
rl .,,... 

.,:.j

,--. tl::''.

Prove by mathematical induction that, for every positive integer n, 5 divides n5 - n .

fi,(06 Marks)
3a.

b.

c.

For all positive integers n, prove that, if n224. then n c

7's .

Define the well ordering principle, by us

than /, cm.

n h can be written as a sum of 5's and
(07 Marks)

tical induction principle, prove that

(07 Marks)

OR
4 a. Prove by mathematical induction that, lor evcry positive integer n. the number

is divisible by 133.
b. Determine the coefficient of,

(i) x"y' in the expansion of (2x'-3*y' *r'f .

(ii) a'b'c'd' in the expansion of (a + 2b - 3c + 2d + 5)'o

c. In how many ways can one distribute eight identical balls into lbur distinct
that.

(i) No container is empty?
(iD The fourrh container gets an odd number of balls? (07 Marks)

Module-3

a. Letf :R-Rbedetlnedbv frx,=J3**5 forx>0.

.!.'-.*l_ 
lorx<o

/ \ \ / _\ \(i) Derermine flo), li-l). [l ; I fl + I

\J/ \ J /
(ii) nina f -'(- s,s)l (07 Marks)

b. Let A={1,2,3,4}, B={a,b,c}, C:{1,+,1}. Write down the following Au(nxC),
(aun)xc, (AxC)uBxC. (oTMarks)

c. Let I, g, hbe functions fiom ZtoZdefined by l(x)=x-1. g(x):3x,
h1x;=Qifxiseven

-l if xisodd'
Determrne (r.(g.t)X*)=((f .g)"hX,r) andverify (f "(g.h))=((f .e).t). (06Marks)

OR

a. State pigeonhole principle. Let AABC be an equilateral triangle of side 1 cm each. Show that
if we select 10 points in the interior, there must be at least two points whose distance is less

ll"*2 +122"*1
(06 Marks)

(07 Marks)

containers so

(07 Marks)

(07 Marks)

(06 Marks)

b. Draw Hasse diagram representing the positive divisors of 36.

c. Let A = {1, 2,3 } and f, g, h, p be functions on A defined as follows :

t={(r,zf,z,:Xg,t)},g={(t,z[z,t[:,:)],6={(t,t[z,z[:,t)], p={(t,tf,z,z\t,z)}
Find f og, g"f , f op, pog,gop,f ohog

2of4
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Module-4
a. Define derangement. (07 Marks)

(i) There are eight letters to eight different people to be placed in eight different
addressed envelopes. Find the number of ways of doing this so that at least one letter
goes to the right person.

(i1) Find the number of derangement of 7,2,3, 4.

b. Find the rook polynomial for the 3 x 3 board by using the expansion formula. (07 Marks)

c. Define homogeneous and non-homogeneous recurrence relations of frst order and solve the

recurrcnce relation.

an =5an,+6an-r, n)2, &0 =1, a, =5. (06Marks)

OR
a. Solve the following :

(i) From seven consonants and five vowels how many sets consisting of four different
consonants and three different vowels can be formed?

(ii) Find the number of arrangement of the letters in TALLAHASSE. Which have no

adjacent A's. (07 Marks)

b. How many integers betwcen I and 300 (inclusive) are,

(i) Divisible by 5, 6, 8?

(ii) Divisible by none of 5, 6, 8? (07 Marks)

c. An apple, a banana, a mango and an orange are to be distributed to four boys 81, 82, 83 and

Ba. The boys B1 and Bz do not wish to have apple, the boy B: does not want banana or
mango and B+ refi:ses orange. In how many ways the distribution can be made so that no

boy is displeased? (06 Marks)

Module-5
a. Define the following terms with respect to graph :

(i) Directed graph
(ii) A walk
(iiil Sub-graph
(iv) Connected graph
(r) Simple graph
(ui) Regular graph
(vii) Complete graph (07 Marks)

b. Define complete bipartite graph. How many vertices and how many edges are there in K+,2

and K71 1 1? (07 Marks)

c. Let G : (V, E) be the undirected graph in the Fig. Q9 (c). How many paths are there in-\)/
G from a to h? How many of these paths have a length 5?

Fig. Q9 (c)

(06 Marks)
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Define a Tree. Prove that the tree G: (V, E) with P
Define a spanning tree of a graph. Find all the
Fig.Q10 (b).

18C536

of the following graph in
(07 Marks)

; has (P - 1) edges. (07 Marks)10 a.

b.

Obtain an optimal prefx code for the
tree Inriicate thc cndetree. Indicate the code.
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