T1123 /T1499 DISCRETE STRUCTURE

— SQM ON Comay <tev ((B qf_)

(3 Hours)
N.B. (1) Question No 1 is compulsory SR %
(2) Solve any three question out of remaining five questxé\ﬁ\ oiES o 0, 3

(3) Assumption made should be clearly stated
(4) Figure to the right indicates full marks

1.
2, (a) Let A={a,b,c,d,e,f, g,h} anslder th@folIOWIng subsets of A SRS 04
_ Al={ab,c,d} A2= {ace,g,h} ; e
- A3={a,cle,g} A4~{b i8Sy {fh}
Determine whethelx‘follomng is pamtlon of A or not J'ustu“y your answer.
i) (AL, 2§ i) (A3 A4 AS) T SO
(b) Prove that’set G= k{' 1:2:3,4,5. 6} is afﬁmte abehan _greup ot order 6 with 08
respect to muitlphcaflon moduIe ; 200
(c) Explam dlstnbutwe Lathce Show tha'c fol]owmg dlagrams represent non- 08
‘dlqub_utlire lattlce Pipds ral i &
\\\ -J X _v_\ ‘;1-3.,. \;._.__.' :?“__..‘.\_\ "\ ~ :\' ‘”\'I_C\\". o i i
a C
= )
(a) Show that (~P/\( Q/\R))V(Q;’\R)V(PI\R)@R 04
fat 2 h)' C’Ol‘lSldﬁI the {3“5) group encoding function defined by 08
.;..\e(ooo')"‘ 00000 e(001)=00110
. 'I_e(OIO) 01001 e(011)=01111

'j;‘e(me) 10011 e(101)=10101
e(llO) 11010 e(111)=11000
TURN OVER
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2 Q.P. Cﬁé‘iz : 541101

Decode the following words relative to a maximum llk
_"s._.
function.

i) 11001

o

i) 01010 i) 00111

% Wk ‘heﬁmcﬁéflii—hf{ f(x)—zx. 08
F mqf\f‘*\fbﬂfsf? > _
08

Ak, ™

SO - \Ib a b

(b)

TURN OVER
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3

Out of a total of 50 students:

30 know Pascal,

18 know Fortran,

26 know COBOL,

9 know both Pascal and Fortran,
16 know both Pascal and COBOL,

From this we have to detelmmq:\ e QLA AR
tal . A ""]\" 'P:‘: —,}\ f:‘."'_\l" \y~ | =M ':1‘ £y
a. How many students\_knm\am‘éne of th ese language “?g-/,f-;« N P
an _...'f“v k o \\.'_".' \_- . s

i

b. How many students. know gﬂTthree lapgﬁages'? & S

04

x:'
-

5. (a) Define bmaty tree Exp@ éﬁi}g Qggyeﬂbns.?qw ..{\':_' o

f\\ s | A\

2 _,.?,,_\.\ A

(b) Explam legeonhﬁ épnnemi&%&;iﬁ?&ffmde“d\l’lgeonholel Pr1nc1ple Show thatif g
7 cqlors arc uged 10 p‘amt 50 ‘omyaes\m“ieast & b;éycles will be of same

R o -L‘ = S P R i i

B\L%kﬂ\bqﬁ@fmeggrs, TQt*bee &(eLfien on AXA defined by (a,b) R (c,d) (g
.:,-*_;5 Ld*xf and‘o nbélf%ci.‘?ﬁ\c ¥

- E?Qve\that,"R 1&,341 equwalence. Relanbn

f
,\.,*? & Ha™ --._\ e,

£ (\i‘ __'-.
L '_\“

'\

by,

-ﬂ(g) Def‘ ine reﬂexwe closure and symmetnc closure of a relation. Also find 04
oS Je\ﬂ&xw“e ancl symmetnc closure of R.
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6.B Sewrs-1ll (CRGS) COMPLTERQP CODE : 540900

Duration: 3 hrs Totai' Marks: 80

N.B:

(1) Question No. 1 is Compulsory

(2) Attempt any three questions of the remaining five questions

(3) Figures to the right indicate full marks

(4) Make suitable assumptions wherever necessary with proper justifications

(a) Explain different types of Data Structures with example. (05)
(b) What are the various techniques to represent Graphs in memory? {05)
(c) What is recursion? Write a recursive function in ‘C’ to find sum of digits of a number. (05)
(d) Convert the following expression to postfix. & & (05)

(f-g)*((a+b)*(c-d))/e

(a) What is Huffman coding? Construct the Huffman Tree and determine the code for each
symbol in the sentence “ENGINEERING”. (10)
(b) Write a ‘C’ program to implement singly linked list which supports the following (10)
operations

(i) Insert a node in the beginning

(i) Insert a node in the end

(iii) Insert a node after a specific node

(iv) Deleting element from the beginning

(v) Displaying the list

(vi) Exit

(a) Using Linear probing and Quadratic Probing insert the following values in a hash table of
Size 10. Show how many collisions occur in each iteration:

28, 55,71, 67,11, 10, 90, 44. (10)
(b) Write a program in ‘C’ for Quick Sort. (10)

(a) Write a Program in ‘C’ to implement Doubly linked list with methods insert, delete and

search. (10)
(b) Compare Quick Sort and Radix Sort based on their advantages and disadvantages. (5)
(c) Discuss some practical applications of trees (5)
(a) Explain AVL trees. Insert the following elements in a AVL search tree: (10)

63, 52,49, 83, 92, 29, 23, 54, 13,99
(b) Write a ‘C’ program to search a list using Indexed Sequential Search. What are the (10}
advantages of using Indexed Sequential Search over Sequential Search.
{a) What is Heap? Sort the following numbers using Heap Sort. (10)
67,12, 89, 26, 38, 45, 22,79, 53
(b) Give ADT for the queue data structure. Discuss any two applications of queue data  (5)
structure
(c) Explain Threaded Binary Tree. (5)

T879AB9848BCAT74B209B152B50186503
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SE MFTT) Qc-'mp/l.j‘ (cegs) QP Code: 540702

App- Maths- 1)1

Total Marks:80
Duration: 3Hrs

NB 1. Question No.l is compulsory
2. Attempt any three from the remaining six questions

3. Figures to the right indicate full marks

p .
Q1la If the Laplace Transform of e ™ I u cos 2u du [20)
0
b Prove that f(z) =sinhz is analytic and ﬁndl its derivative

¢ Obtain Half range Sine Series for f(x)=x+1in (0,7)

d Find a unit vector normal to the surface x”y + 2xz =4 al (2,-23)

1 )2 aProve that F = (2xy2 4oz )i (2x2y+ X+ E_v:2 )j - (2y2: +xy)k is Irrotational.

Find Scalar Potential for F

(6]
b Find the inverse Laplace Transform using Convolution theorem
(s -1)?

6

(s? 25 +5)? ¥
3 5 7 ,O - I
¢. Find Fourier Series of f(x) = s . [8]
’ 7Z(2-x);12x<2
Q3 a Find the Analytic function f(z) =u +iv if v= ; 2 3 +cosh x cos y [6]
X +y
2
[ Sale 2
b Find Inverse Z transform of 52182+ 6)— 3<|z|<4 (6]
(z- 2)(2 - 3){ 4) "’
s : d dy . ) .
¢ Solve the Differential Equation -~2— +2 = +2y=5sint , y(0)=0, y'(0)=0 using Laplace Transform [8]
dt 2
Q4 a Find the Orthogonal Trajectory of 3x’y—-yp* =k - [6)
b Find the Z-transform of 2* sinh 3K, K20 (6]
_ x| <l _ Tsin A -
¢ Express the function f(x) = 0 ;| | : as Fourier Integral. Hence evaluate IT.cos(b)dA [8]
s x| >

0

61AC8839263EAOEEC2531F7FD57BB 184 TURN OVER



Q.P. Code : 540702

QS5 a Evaluate using Stoke ‘s theoremI(Zx - y)dx — yz*dy — y*zdz where Cisthe circle x> + y2 =1

corresponding to the sphere x2 + y2 + z2 =1 above the XY plane

(6]
2z 43 . 2 ] g 5 4
b Show that w= ~ a4 Maps the circle x“ + y“ —4x =0 into straight line 4u+3=0 [6]
¢ Find Inverse Laplace Transform i) e ™ tanh ! s i [8]
(25 +1)
Q6 a Find the Laplace transform of f(¢) = %f-,O SEL3,f(t+3)=f(1) (6]
b Find Complex Form of Fourier Series for sin(czx) s(~7,7) ,isnotan integer (6]

2
¢ Verify Green’s theorm for I(.’Zx -y )dx + (x* + y*)dy where C is the boundary of the surface
enclosed by lines x=0,y=0,x=2,y=2 (8]

B e o R
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APP- Maths-11]

Total Marks:80
Duration: 3Hrs

NB 1. Question No.l is compulsory
2. Attempt any three from the remaining six questions

3. Figures to the right indicate full marks

i
Qla If the Laplace Transform of ™' _[ 1 cos 2u du
0
b Provethat f(z)=sinhz is analytic and find its derivative

¢ Obtain Half range Sine Series for f(x)=x+1 in (0, J’f)

d Find a unit vector normal to the surface x°y + 2xz =4 at (2,—2‘3)

)2 aProve that F= {nyz +yz )i+ (2:2y+ xz+ 2y “ Yj- (2y2: +xy)k islrrotational.

Find Scalar Potential for ?5

b Find the inverse Laplace Transform using Convolution theorem

(s-1? B
(s% =25 +5)?

zx;0<x<1

¢. Find Fourier Series of  f(x) =
a(2-x);1<x<2

Q3 a Find the Analytic function f(z) =u+iv if v=

+coshxcosy
& = )J’

(322 —18z + 26)

b Find Inverse Z transform of .3 <| z|<4
(z — 2)(:.—'— INz- 4)
= , : . d*y _dy , ;
¢ Solve the Differential Equation T T 2-&; +2y=5sint , y(0)=0, »'(0) =0 using Laplace Transform
di

Q4 a Find the Orthogonal Trajectory of 3x’y—3° =k

b Find the Z-transform of 2" sinh 3K, K= 0

1 |x]<t

¢ Express the function f(x)=
0 |x[>

o .
as Fourier Integral. Hence evaluate I%/I-.cos(ir)dz
0

(20]

(6]

(6]
8]

6
(6

(8]
(6]
(6

8]
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Q.P. Code : 540702

QS5 aEvaluate using Stoke ‘s theorem I(2x - y)dx — yz*dy — y*zdz where Cis the circle 24 'y“?' =1

corresponding to the sphere x2 + y2 - z2

=1 above the XY plane [6]
2z 43 " 2 2 i : )
b Show that w== 2 maps the circle x” + y“ —4x =0 into straight line 4u+3=0 (6]
¢ Find Inverse Laplace Transform i) e ™ tanh ' & ] ==——— [8]
(25 +1)
Q6 a Find the Laplace transform of /(1) = %,0 St<3,f(t+3)=1(1) (6]
b Find Complex Form of Fourier Series for sin(cex) ;(— :r,:r) , & s not an integer [6]
2
¢ Verify Green’s theorm for I(Zx -y )dx + (x* + yl)afv where C is the boundary of the surface
enclosed by lines x=0,y=0,x=2,y=2 [8]

ER R R R T T
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Write short note on (any four):-

a) Ring Counter
b) State table
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