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SECTION - A
There are FOUR questions in this section, Answer any THREE.

1. {a) Write a sorting algorithm that can always sort 7 elemenis in O{n log ») ime. Analyze
the best-case and worst-case time complexity of the algorithm.

{b} Prove lhat any comparison sort afgorithm requires 2 log #) comparisons in the

(7+8=15)

worst case. ) (8)
{c) Wrile the counting sorl algoritlhm. Prove that the algorithm runs in linear time.
Explain why counting sor is suable. (3x4=12})
2. {a) Write algorithms for the search, insertion and deletion operations of skip lists. Show
that the expected search, insertion end deletion time is O{l@g n} in a skip list with n
entries. Also show that the expected space used is O(n). (18)
(b) Draw the 11-item hash table ihat results from using the hash function A{f)={2i+5)
mod 11, o hash the keys 12, 44. 13, 88, 23, 94, 11, 39, 20, 16, and 5, assuming
collisions are handled by double hashing using a secondary hash function
H(k)=7-(k mod7). (12)
(¢ Compare linked Jists and skip lists. (5)
3. (a) What is an AVL tree? Show (hat the height of an AVL tree T storing n ilems is
Hlogn). (10)
(b) Explain with examples the single rotation and double roiation cperations on AVL
ree. {10)
(c) Write the differences between a binary-search tree and a min-heap. (4+6+5=15)
Write two procedures for finding the tree-successor and the tree-predecessor in a binary-
search tree.
Forthe set of {11, 4, 25, 10, 36, 17, 21} of keys, draw a binary search tree of height 3.
4. {a) Wrie the properties of a red-black tree. Show Lhe red-black trees that result afler
succ;Essivel}r inserting the keys 31, 46, 41, 22, 29, 18 into an initially empty red-black
tree. (15)
(b} Explain the divide-and-conquer technique. Write the quick sert aigorithm, and
gnalyze the tine-complexiry of the algorithm. (15)
{¢) Write the properties of a B-iree. (5)
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SECTION -B
There are FOUR gquestions it this section, Answer any THREE.

5. (a) What is a data structure? When is a data structure called a iinear dala structure?
Wrile 4 (four) properties of a linear data structure. {1.5+1.5+4=7)
(b) Let a : arrayfl,..;, 454, ] be a'2D integer array. Assume b is the base address of
the array a. Then write the Array Mapping Function to calculate address(a [i, j}) in (5+5=10)

(i) Column-major order
{ii} Row-major order

(c) Given a doubly linked list and an integer n, write a funclion deleteLasiNElements()

that deletes last n nodes from the given linked list. (8)

(d) What is a proper binary iree? Construct the proper binary trec whose inorder and

postorder traversals are given as: ' (2+8=10}
Inorder : BUETCSEIL2

Postorder : BEUCTES?1

6. (a)How do you implement a Queue using a Stack? What are the running time of
enqueue and dequeue operations of such implementation? (8+2=110}

(b} Which type of trave.rsal will traverse the binary tree in figure for Question 6(b) as:
- BUETCSE12? Write an algorithm for such traversal of a binary tree using a Stack or

Queue. (2+10=12}
Fiﬂu-rz for Question 6(b)
(c) Give a brief description of (1.5+1.5+1.5+2.5=7)
(i) Graph
(ii} Torest
(iii} Tree
(iv) Spanning subgraph
(d) Give a comparison of adjacency matrix and edjacency list representation of a graph. (6)
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7. (a) Give 2 (two) real life applications each for (2+2-+2=6)
(i) Stack
(ii) Queue
(iii) Priority Queue
{(b) Write pseudocodes for enqueue and dequeue operations for the armay
implementations of a circular queue. (7
(c) Assume an cbject which has two elements {key, clement}. An array of such object is
given in figure for Question 7(c). Then (8+8+6=22)
{i) Conver the array into Max-heap. |
(i} Insert {36, B) in the resullant Max-heat of 7(c)(1)
(iii) Show each step ol the Heap sort over the resultant Max-heap of 7(¢)(ii).

l 13, ] 11, | 13, [ 12, ] 26; | 19, | 20, | 24, | 18, | 17, | 7, g 1 9 |19,
| U|E|T|C}| 8§ E|lw|pi0|L | A8 |H 1

F.’ﬂwe for Question F(e)

8. (a) Give a comparison of array and linked list. (6)
(b) Draw a binary tree whose preorder and inorder traversals both yield BUETCSEL2. {(7)
(c) Consider a graph G as shown in figure for Question 8(c). Then (6+6+4+6=11)

(i) Wrile the adjacency matrix and adjecency list of the Graph G.
(i) Draw the BFS forest of the graph G by assuming B as the siading vertex.

(iii} Write the sequences of verlices if you explore the graph G starting from verlex
B in DFS,

(iv) Write the iree edges, back edges, forward edges and cross edges.

- c @
v 4

Fia;_n'-g ",,Fﬂ'l" G\uﬂf}'{'l‘ﬂﬂ B{:{!}
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SECTION— A
There are FOUR queslions in this section. Answer any THREE.

Symbols used have their usual meaning.

1. (a)Prove (hat |:='!+z:,|2+|zj—:.'2|2x2|zt|2+2|z;!|2 and hence deduce that

a+1"az—b2|+

mumbers,

a—».n'az—bz‘=|a+b|+|a+b| where 2z, 73, @ and # are complex

(b) Find all of the rools of (-- 2«5—25}% in rectangular coordinates and exhibit the

distinct roots graphically.
{c) Describe  mathematically and graphically the region represented by

|lz+2-34+|z-2+434 <10,

2. (a)Showthat f(z)=[¢|" is differentiable only at 2 =0.

(b)Show thar fx, y)z%lc-g(xz + yz) is harmenic in some domain. Find a function

v(x, y) such that /(z)=+iv is analytic in that domain and express / (z}as a function of
z.
(¢) Derive the Cauchy-Riemann equations and hence find the polar form of these

cquations.

3. (a) Solve the equation cosh z = -2 by equating the real and imaginary parts in the equation.

(b) Find the image of the hyperbola x° —y* =1 under the transformation w=l and
- z

sketch the graph of the image.

(c) Evaluale the intepral IEa’z around
C

{i} the circle |z—2| =3,

(ii) the ellipse [z —3[+)z +3]=10.

(20)

(10)

(3)

(5)

(15)

(15)

®

(12)

(5
an
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4, (&) Evaluate j z ~dz by Cauchy's intcgral formula around the circle
C&+ﬂ&—mi
C:|z-1=4 taken in positive sense. 8

(b} Find a Laurent series expansion for f {z}=m in power of (z+1) end
I _

state the region of conveigence of the series. (8)
: , , (tog z) -
(¢) Find the residue of the function f{z)= e at the point z = /. 8)
ot +
2
{d) Use Cauchy's residue theorem to evaluate I—lj—z—-—dz where  is the circle
: oz -1 (z+2)
43, (an
SECTION - B

There are FOUR questions in this section. Answer any THREE.

5, Evaluate the following integrals by using contour integration

% ae
(&) j——-{-—l*c:af.l) (18}
31 +ucosd
® [z—a& (17)
g%+l
6. (&) Lives of bwo models of refrigerators in a survey are as follows (15)

Life (No. of years) | 0-2 2-4 4-0 6-8 8-10 | 10-12
No. of Model A| 5 16 13 7 5 4
refrigerators | Model B | 2 7 12 19 9 1

Which mode! has greater uniformity.

{b} Calculate efficiency of skewness and kunosis from the lable given below. (20)

Class 10-20 | 20-30 | 30-40 | 40-50 § 50-60
Frequency 174 86 32 181 27

Also comment on the nature of the distribution,
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7. {a) Calculate the two regression equations and the coefficient of correlation from the

data give below: (20}
Ageofhusband | oo | 55 | 2 | 31 | 35 | 32 | 37 | 39
{in years)
ageof wie (in | 1o | 1o [ 22 | 29 | 31 | 23 | 30 | 33
years)

Also estimate the most likely age of husband when wife's age is 24.
(b} (i) 3 cards are drawn from a deck of 52 cards one afier another without

replacement, Find the probability that they will come frum different suits. {7)
B P
(i) If 10% of the instruments produced by a company is defective, find the

probability that out of 12 instruments, at least 4 instruments will be defective. (8)

§. (a) Talcum power is packed into tins by a machines A random samples of 11 tins is

drawn and their contents are found to weigh (in ths) as follows: (20}

0.44, 0,51, 0.49, 0.52, 0.45, 0,48, 0.46, 0.45, 0.47, 0.45 and 0.47
The whelher the average packing can be taken o be 0.5 |bs at 5% level of significance.
{Given: t= 1£2.23)
(b) A survey of 320 families with 5 children each revealed the following distribution. {15)

No. of boys | 5 boys | 4 boys | 3boys | 2boys | 1 boys | O boys
and girls Dgirl | 1girl | 2girls | 3girls | 4 girls | 5 girls

No.  of ;¢ 56 | 110 ] 88 a0 8
families

Is the result consistent with the hypothesis that male and female births are equally

probable? Use a 5% level of signilicance. (Given for v=35, 73 =11.07)
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SECTION - A
There are FOUR questions in this section. Answer any THREE.

Symbels have their usual meanings.

1. {&)}Figure 1(a) illustrates |-V characteristics of a diode. Figure 1{b} shows input volnge
signal Vi, Draw the output voliage V., across the resistor with reference to Figure 1(b). (16+10)

{b) What would be the output vollage Vo across the resistor if the diode would have

given a constant (.7 voit veliage drop? _ {10)
{c) What would be the output voltage if the diode and the resistor would have been
perallet? _ (10%)
.\ K
._,L 10hm> Vol o

|
sdops = TvedldArnp 1y |

P by W [ lime
Sl
2
34

2. (a) Draw output wave shape (vp) and alse vi-viy graph for the circuit drown in Figure for

Q. No. 2-a. Assume constant 0.7 v forward voltage drop across the diode. (20)

-

+‘Ilrp""

V= 3sinfodt

Figure for Q.no 2-a

Cond.......... P72
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Contd... Q. No. 2

(b) Why digital processing of data is adventageous over analog processing? (6)
(c) Why do we peed to miniaturize a (ransistor as much as pnssibfc? If you continue to
ministurize the transistor (switeh), what are the problems that may surface? (5)
(d) Wrile a script in C language that will take a sinusoidal input and provide a full wave
rectified output. (5)

(e) How does your compuler program rectify the sinusoidal input mentioned above? [s

there any diode inside the processor? If nol, what makes ihat act of rectification

possible? (10%)

3. {a)} Why do we need to bias a BJT at a proper Q-point before using it as an amplifier? (5)
{b} Figure 3(a) Is an inverter gate built by an npn BIT and Figure 3(b} is its output (Vo)
vollage vs Base-Emitter voltage (Vi) characteristics. Copy Figure 3(b) lo your answer
script exactly to the scale and then drow collector current (L) of BJT versus input
vollage (Vo) over the same graph. (16)
Sez how the co-ordinates of the bending points of Vi - Vi, graph is mentioned in Figure

3{b). Likewise, mention the co-ordinates of ihe bending points of I ~ Vin graph you

have drawn.
(¢y Modify both the ¥y - Vi and I¢ - ¥,y graph if Ry is inlinity. {15)
(d) Modify both the Vg - Vi, and Ic - Vi, graph if supply vollage is decreased from 5v to
2.5v. (Re = 480 Q) (10%)
Sv
Vi /P
Rc=4804 (0.5v, 5v)
Vo
Yo
uf _ (0.7v, 0.2v)
L >
4 Va

Figure 3{p)

4. (a) Draw the small signal circuit diagram of the CE circuit of Figure for Q. No. 4. Why
is the ¢ircuit called "Small Signal” circuit? (16)
(b} Can you determnine the value of input resistance R, output resistance Rou and

voltage gain A, of the given cireuit? It vy, =2mYV, [ind the value of Vou. {20)

Contd .......... Bf3
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(¢) Compare MOSFET and BJT in terms of their operating principles. Mention each of
their advantages and disadvaniages. (10%)

fkn

Your

L
, kL1 0y

e 1Gv -

__[:_' .

Figure for Q no. »4

SECTION-B

There are FOUR questions in this section. Answer any THREE.

5. (a) Design the ¢ircuit shown in Fig. for Q. No. 5(a} to obtain a current Ip of 80 pA,

Given, V= 0.6 V, uyCox =200 pA/V2, L= 0.8 ym, W=4 pm and V4 =50 V. (16%)
Vip = +3V
ol Z R
L i

O

fig: for @ Mo 5

(b} For the CMOS inverter of Fig. for Q. No. 5(b), draw Vy for the input Vi, of Fig. for

Q. No. 5(b). (15)
ng Vin
. vV .
Vin ——o Vg 5 l ‘ 1
| 0 71 (3
5 o 1¢ 20

)

Hﬂ "g'on lﬁ. : NG. 5([;) Contd .......... P/4
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{¢) Show that, & proper connection of a diode, a resistor and an op-amp can perform

expotential funclion. |Mention the assumplions, if any]

¢ (a)Desipn 2 Wien Brdge Oscillater with a oscillation frequency of 1000 rad/sec.
Available capacitors are 0.1 pF, I plf and 100 pF.
{b) A system biocks 20 Hz and 20 KHz but passes 10 KHz.

(i} Draw the frequency response of the system.

{if) Draw a block diagram of the system.

(¢) Implement z = 5V, - 3V; using only one op-amp where ¥ and ¥ are input signals.

7. (a) Derive the expression of input resislance, output resistance and overall voliage gain
of a common gate {CG) amplifier.
(b} Design a 40dB Low Pass filter (LPI) with a cutoff frequency of 1 KHz. [You have
only one op-amp]

{¢) What are the charactenistics of an :deal op-amp?

8. (a) For Fig. for Q. No. 8(a), find out the value of ¥y Given, for both NMOS, V=1V,

_ an 2 .
A =0and ﬂntﬂr(zj—lm‘.ﬂf}) . SV

1K
E14 A

2y —1

¥

ﬂ‘a. fr» 4. No- 9(59

{b} What are the AC imperiections of a praclical op-amp. How can we [ind out the value

of input offset vollage and input offset current.

{c) Explain SCR and TRIAC operalion with suitable examples.

(15)

 (16%)
(7+8)

(13)

(26%)

(15)
)

(16%:)

(15)
(15}
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SECTION - A

There are FOUR gucstions in this section. Answer any THREE.,

Use C++ as the refercnee language to answer all the questions in this section.

1. () Define automatic in-line function. What are the advantages of using in-line function
over parameterized macros?
(b} Consider the following class definition:
class myclass {
int *p;
public;
ryclass(int i} {p-iint*)malloc{sizeof (int] J_; *p=1i;}
~ryclass(} [free(p}rcout<<"Freeing..\n";}
int get{) {returr *p}
bi
What is the problem when an object of the class type is passed to a regular function as a
parameter? Write a copy censtructor to resolve the problem.

(¢) What is meant by friend function? When is a fiend function used? Give an example
of forward class declaration.
(d) What is a reference? Name three diffcrent scenarios when a reference can be used

Why docs a reference use a dot{.} operator instead of an arrow (—) operator?

2. ({a)Explain why using a defaull argument is related to constructor overioading. What is

wrong with the following function prototype?

double ereaidothle width=0, double lenglh):
(b} Consider the following class definition:

class coordl
int =, ¥:
pulic:
coordfint i=0, int j=C} {x=i; y=J:}t

vaold getxy(intéd, int&d) {i=w; J=y;}

(3)
(10)

(10)

(10}

(10)

(20)
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Contd... Q. No. 2{b
{1) Wrtc a function to overfoad + operator where bolh the values of x and ¥ are

. incremented by the amount passed throngh parameter.
{(ii) Wrile a function that will allow the following operation;
obZ = 100 + obl;
(iil) Write an insericr and an extractor functions for the above class.

(iv) Rewrite the class definition incorporating above four functions.
(3)

{¢} Explain why the protected access specifier is needed.

3. {a) Consider that variable A contains an integer of value 10, variable B contains a
double of value 123.234567 and variable 3 contains a string with value "hello®. Wrile a
(10)

C++ program that will generate the following cutput:

OUTPUT:
helto
26%%%%helto
hello%%%0%0%
123.234567

123.235%%%

{b} Write down a manipulaior tunction named "setup” that will set a width of 10
(10}

characters, a preciston of 4 and fill the leading blanks with the character ™.

(13)

(¢} Consider the following class definition:

class list |

public:

list *head, next

*rtall,
int num;

iist () {head=tail=next=yJIT.;}
virtual wvoid storelint i)=9;

virtusl int retrieve()=0;

}:

Write a derived class with nane "queue" that implements a queue by overiding the

above two pure virtual functions,
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4 {a) Diffcrentiate between early binding and late binding with appropriate examples. {5)

(b} Create a gencnie class, called mnput, that does the following when its constructor is
called: (20}

e  Prompts the user for input,

*  Inputs the data entered by the user, and

s«  Reprompts if Lhe data is not within a predefined renge.
Objects of types input should be declared like this

Input ob("prompt message”, min-value, max-viaue);
Here the prompt message 18 the message that prompts for input. The minimum and
maximum acccptable values are specified by min-value and max-value, respectively,
(MNote: the type of data entered by the user will be the same as the type of min-value and
max-valuc.)

(¢} A key/value pair stored in the vector "map". Write a genetic function that rcads a- key

and then returns the associated value, (10)

SECTION — B
There are FOUR questions in this section, Answer any THREE,

All questions in this section are for Java

5. (a) Wnte down the difference between {6)
(i) Swing and StringBuffer classes
(it} Method overriding and rrielhod overloading
{b) What arc the properties of static variables and methods? Explain dynamic method
dispatch with example. {6+5=15)
{(c) A class Employce has two member variables: pame (String) and age {int). Write the

class wilh appropriate methods so tbat in another class an AmayList of Employee

objects can be sorted with respect to any of these member variables, (14)

6. (a) There is a file named "text.txt". Wrile a program thal reads each line of the fle at a
time and prints the line number of the first occurrence of the word "Dangiadesh”. (10)

(b) Draw the life-cycle of Thread. Discuss "runnable” and "waiting” states of Thread in

brief. (10)

{c) Consider two entilics, the witter and the reader, who share a common buffer that is a
single character. The writer's job 15 to generate English letters circularly from A to Z.
The reailer's job is to read and display them in the output. The writer can't write new
letter if the reader does not read the already written letter. The reader can't read if the

writer does not write any ncw letler. Use the concept of multi-thread communication

and synchrenization with monitor to solve this prohlem using Java (15)
g Contd .......... P/4



I
ga
I

CSE 201/CSE

{a) What is the difference between declanng a variable in a class with "protected” access

modifier rather than no modifier? (5)
(b) Why deadlocks may occur while developing uscr interface? Write a program 10
show how this can be mitigated. (4+7=11}

() Write a closs Student thut containg a HashMap with an integer as key and List of
String as values. Add a method in the class to put 3 studentlds as the keys and

comresponding [firsiname, [astname] as velues. Write another method to pnnt all of

{them.

(d) What are the improvements in Swing ever AWT?

(4) How multiple inheritance is implemented in Java? Can abstracl class be final -

explain in brief.

(Ih} What do you understand by senalization m the context of 1A} in Java? What are the
uses of sertalization and how it can be implemented?

(¢) You have to develop a user inierface where the user will be sble to save data or
cancel using either two buttons or from Menu. Each of the buttons and its corresponding,
menu item will have the same caption, mnemonic, tool-tip text and event-handling code.
Implement this requirement using the most appropriate feature of Java.

{d} Which one is preferred te use: semantic or low lovel events? Mention two examples

of each type.

(13)
(6)

(4+4=8)

(6)

(15)

(6)
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USE SEPARATE SCRIPTS FOR EACH SECTION

SECTION - A
There are FOUR guestions in this scction. Answer any THREE.

t. (a) Simplify the following Boolean functions, using K-map: ' {15)
(i) F{A,B,C.D)= AB'C + A'BD + ABD+ ACD' + AB'C'+ A'BC'D '
i1y F(A,B,C.D}=0, 2. 5, 7, 8, 15) which has the don't-care conditions: d{A, B, C, I}
= (10. 14). ' '
{b) 'NOR patc and NAND gate are universal gate’ — justify the claim. {5}y
{cy What is priority Encoder? Design a four-inpul priority encoder with inputs I0, 11, 12,
and I3, where, the priority order is 12, I3, I1, I}, (10;

{d) Define Odd Funclion. Even Function, Don't-care condilions. {5)

2. (a) Design a four bit hinary adder using 1-bit full-adder circuit. How can it be modified to
use as a four bit subtractor. ' - (15)

{b) How to check overtlow in case of addition of two Binary numbers 1n both signed and
unsigned represenlations. (5

(c) An 8x1 multiplexer has inputs A, B, C, D where, inputs A, B and C arc connected to

the selection inputs S2, S1 and SO, respectively. The data inputs 10 through 17 are as

follows: 11 =12=03=1T=1:14=15=D;an¢ 10 =16 = D". Détcrminc the Boolcan
function that the multiplexer implements. (15)

3. {a} Design a 3-bit synchronous binary up counter that counts 1-2-4-7-1-..., where any

invalid state gocs to the immediate next statc in the sequence. Uise I-K {flip flop for your

design. Show the state table, state diagram, function minimization (if necessary}. and
circuit dizgram of your design. {20)

(b) Design a serial subtraclor that subtracts the content of B from Lhe content of A where the

content of A and B are slored in the individual shifl regsters. The result of the subtraction is
stored in the shifl register representing A. (Both A and B are 4-bit binary numbers). am
{c) .k‘i-’rile the differences belween latch and flip-flop (5

Contd ... . .. P72
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4. {a) What is thc advaniages of CLA over normal binary four bit adder? Assume that the
exclusive-OR gate has a propagation delay of 10 ns and that the AND or OR gates huve 4
propagation delay of 5 ns. What is the total propagation delay time in the four-bit CLA

adder?

{b) Construct a 16 x 1 multiplexer with two 8 x 1 and one 2 x multiplexers.

(¢) What problem may occur when redundant states are present in the state diagram?

{d) Using an implication table, reduce the foliowing state table o a minimum number of

states and write the reduced state table,

Next State Output
x=40 x=1 x=0 x=1
A F B 0

Prosent Slate i

El Gy 2 &
Gl eS| g
|| o e
—| o~ o ~s e
ol —| =l o ool o =

SECTION — B
There are FOUR questions in this section. Answer any THREE.

5. {a) Simplify thc following Doolean expressions io a minimum number of literals using

Boolean algebra:

(D AR+ ACD + T+ A7

(i) (4 + B) (4" + BY
(b) Given De Morgan's theorem for two variables: {4 + BY = A" + A, prove De Morgan's
thevrem for three variables by successive substitution.

(¢) You are given two numthers: (305.E}5 and (162.6873)1y
(i) Convert the given numbers into binary
(ii) Subtract the later number from the former using binary arithmetic

(iit) Conver the result of the subtraction into octal

6. (a) How would you implement a one-bil by one-bit binary multiphier using basic gales?
(b) Implement the following Boolean function together with the don't carc conditions
using only two-input NOR gates (complement of litorals are available as input):

F4.BCD)=X0.1911) and dABCD)=2{281014.1))
{c} Given function # = A'F + 5C" + AC -
(i) Impiement F using AND, OR and NOT pates
(ii) Minimize ¥ in SOP form using K-Map
(ii1) Implement the minimized F using only NAND gates
Contd .......... {3

(10)
(3)
(3)

(13)

{(5x2=10)

(10)

(5x3=135)

5

(13)

(5x3=15)
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7. (a) Design the circuit corresponding to the state diagram from Fig. for Q. 7a), using T
flip-flops: {21)
(1) Write the siate table
(i1 Find the input equations for the T flip-Mlops

(iii} Draw the circuit diagram

Figure for question 7{a)

(b} Converi (i) a2 JK flip-flop into a T flip-flop and {ii} a D Mip-flop into a JK flip-flop. (4x2=8)

(¢} Draw the block diagrams of Mealy and Moore finite state machines. {Ix2=6)

8. (a) You have several 32 x 4 ROMs in laboratory. Fach ROM can be enabled/disabled

using & 1/0 signal respectively. How would you implement a 128 x 4 ROM using the
availablc ROMs? You can use any additional circuitry if needed. {10)
(b) Derive the PLA program table for a combinational circuit that squarcs & 3-bit binary

number. Minimize the number of product terms. {25)



	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014
	00000015
	00000016
	00000017

