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Fourth Semester B.E./B.Tech. Degree Examination, Dec.2024l J an.2025
Gomplex Analysis, Probability and Statistical Methods

Time: 3 hrs. Max. Marks: 100

lYote: Answer any FIVE full questions, choosing ONE full question fron, efich module.

Module-1

I a. Show that w : f(z): z * e' is analyic and hence nnO * . (06 Marks)
dz

b. Derive Cauchy's - Riemann equations in polar form. (07 Marks)

c. If u:*'*3*y'+ 3x2-3y'* 1 then find analytic function (z):u+ iv. (07Marks)

OR
2 a. Show that the real and irnaginary parls of an analytic lunction f(r): u * iv are harmonic.

b. lf f(z) is an analyric lunction rhen show that 
(06}Iarks)

f ^: .l-l
I L. rj. I f f(z)l' = 4l I'G)l) (07 Marks)
I 1 I 1 I I j

c. ,t. ,:?:-,j":, thcn find rhe correspondinganatytic tunction ftz):11 + lu. (07Marks)
\ r/

\lodule-2
3 a. State and prove Cauchy's integral forrnula.

h. Discuss thc conformal translormation w = fl4 - 22.

c. Find the bilinear transformation which maps the points z: l, i, I into the points
w: i, 0, -i. (07 Marks)

oli
4 a' E,valuatc lr'd, alongthecurucmadeupofrwolinesegrnents,onefromz-0to z-3and,

J

anothcrfromz:3 to z- 3- i (06 Marks)
2t

b. Evaluale i--:- dz . where c is the circlc I zl:3 (07Marks)
r. (z + l)(z * 2)
c

c. Find the bilinear transformation which maps the points z : -1, 0, I into the points
w:0,i,3i. (oTMarks)

lAo0ute-.3.
5a.Theprobablri.vae1@Xisgivenbythefo1lowingtable:111 on ol a random varta

X(: xJ 1-J
')

-1 0 I 2 a
J

P(x) .v 2k 3k 4k 3k 2k k
(i) The value of k, (ii) P(x < 1), (iii) P(-i <x32)

1 of3

Find (06 Marks)
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6a.

7a.

b.

b.

L.

b.

c.

t:

The probability that a pen manufactured by a factory be defective is 1/10. If 12 such pens are
manufactured, what is the probability that (i) Exactly 2 are defective (ii) Atleast 2 are
defective (iii) None of them are defective. (07 Marks)

TIre length of telephone conversation in a booth has been an exponential diskibution and
found on an average to be 5 minutes. Find the probability that a random call made from this
booth (i) Ends less than 5 minutes (ii) Between 5 and l0 minutes. (07Marks)

OR
The probability density funcrion of a random variable X is

r,, IK*' , o<x<3
1(x) - (

I 0 otherwise

Find (i)Thcvalucof K (ii)P(l<x<2) (iii)p(x< l) (06Marks)

In a ceftain town the duration of a shower is exponentially distributed with mean 5 minutes
what is the probability that a shower will last foi 1i; Ten minutes or more (ii) Less than Ten
minutes (iii) Between l0 and 12 minutes. (07Marks)

The marks of 1000 students in an examination follows a normal distribution with mean 70
and standard deviation 5. Find the numbcri:lstudents whose marks will be (i) less than 65,
/;l\ --- -.. Ll -. /""\ /. , 

-F

Find a best fittinfir'straieht line
x 1 3 4 6 8 9 11 t4
v 1 2 4 4 5 1 8 9

for the data below:

hence find the coefficient

18MAT41

(07 Marks)

(06 Marks)

(07 Marks)

of correlation for the data

(07 Marks)

(06 Marks)

for the data below:

(ii)more rhan 75 (iii)65 to75. [O(t):0.34t3 ]

Module-4
:ient for Ille following data:

'"i,r.

':':'i I '

axt+lb

c.

,rii, "
!.:: 

]:

Obtain the lines of regression and

b. Find a best fitt second degree parabola ofthe fonn y: ax2 + bx + c

OR
8 a' If 0 is the acutc angle bctwecn the lines of regression then show that

,ano=#+[r.L]
o-+c'-l r I\ )L I

Cornpute the rank coefficient for the
x 68 64 75 50 64 80 l5 40 55 64

v 62 58 68 45 81 60 68 48 50 70

w:
,,x I 2 1

J 4 5 6 7

v 9 8 10 t2 11 l3 t4

lno a

x I 2 ir'',:, 4 5

v l0 12 13 16 t9

2 of 3

(07 Marks)



x 10 t4 18 22 26 30

v 18 t2 24 06 30 36

for the following data:

Module-5

18MAT41

(07 Marks)

in weight.
(07 Marks)

(06 Marks)

c. Find the coeflicient of correlation

9a.

10 a.

screte random variables X and Y is given below:

b.

c.

Determine (i) Marginal distribution of X and Y. (ii) Covariance and corelation of X and y.
(06 Marks)

A survey was conducted in a slum locality of 2000 families by selecting a sample of size
800, it was revealed that 180 families were illiterates. Find the probable limits of the
illiterates families in the population of 2000 at 1%o level of significance, (07 Marks)

A group of 10 boys fed at diet A and another group of08 boys fed on another diet B for a
period of 06 months record the following increase in weights in pounds.

Test whether diet A and B differ significantly regarding their effect on increase

Q$(rr,,''..

. :::. :
Explain the terms :

(i) Null hypothesis
(ii) Typc-l and Typc-ll errors
(iii) Level of significance .

b. A certain stimulus administercd to each of thc 12 paticnts resulteci in the followrng change ui
bloodprcssure: 5,2,8, *1, 3, 0, 6, 2, 7, 5, 0, 4
Can it be concluded that the stimulus will increase the biood pressure? [to.os 

: z.zol]

c. A sample analysiS'dexaA sample analysis'o$examination, requli of 500 students was made, it was found that 220
students had fb-T,le-;d, 170 had secured fhiid class, 90 had secured second class, 20 had secured
first class. Do tli'cse figures support thc seneral examination result which is in the rafin

(07 Marks)

first class. Do thcse figures support thc general examination result which is in the ratio
4:3:2:1 forthe respective categories? [X3.n, =7.81].

*>tr<r<*

Ihe mt ofdi

X
Y 1 J 9

2 U8 U24 1112

4 U4 U4 0

6 t/8 U24 Ut2

Diet A 05 06 08 01 12 04 03 09 06 t0
Diet B a2 03 06 08 10 01 02 08

3 of 3

(07 Marks)
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Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosirrg ONE ftill question from each module.

Modul€-l '
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I a. Find the rank of the matrix (06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

b. Solve the system of equations by Gauss elimination method:
x+ y* z:9
- 1',r2--Q -'":qrx- 2y * 3z:8 .,,..,:,,, .-,li'"tt'" .,, *"

2x+ y -z- 3..- t,,,* 
,.,r_ii'\ 

-

r,F .#.d" [t I 3l
"r:'' .":i: 'ii'c. rrna tffiuilr, u,d eigen:"::.';Hil; matrix 

^ 
= 

|-1 i l]
-qw*,u' di*i**;' L,ili.-r'

''ti,i* OR ,,, 
- 

**.lW

2 a. Find the rank of the followrng matrix by applyi_ngB,lementary row tranifurmation
lz 3 -r -rlt-ttt

tt\

13 r 3 -2lI s.
I , -dfs I

[o 3 o -)_]L6 3 0 -1)
b. Solve the following system of linear equations by Gauss elimination method:

r + 2y * z: 3.2x+ 3y * 3z: 10, 3x -y + 2z: 13

12 o ,l
rrrsofthcmatrix A=10 2 0l

[, o 2.]

1\I.odule-2
A function (*) s r,r.

L (x) 176 | I8s te4 1 203 I 2t2 ) 220 1 22e 
I

Obtain the value of f(x) at x:0.6 by using appropriate interpolation formula. (06Marks)

b. The equation x3 - 3x + 4 = 0 has one real root between -2 and -3. Find the root to three
places of decimals by using Regula-Falsi method. (07 Marks)

c. Using Simpson's 1/3'd rule, evaluate Je " by cilviding the interval (0, 1) into 10 sub

intervals, (h : 0.1). (07 Marks)

. t.r$$s.

d. i--.--:r-''nq,sr$ffi'
::i'

tlre fo table
x 0, i- H' 2 J 4 5 6

f(x) 116 185 1L)4 203 212 220 229

I of3
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OR
4 a. Find (2.5) by using Newton's backward interpolation formula given that (0) : 7.4120,

f(1) : 7.s854, (2) : 7.6922, (3) : 7.8119, (4) : 7.92s2. (06 Marks)

b. Find the real root of the equation xe* - 2 : 0, correct to three decimal places by using
Newton Raphson method. (07 Marks)

c. Evaluate J* by Wecldle's rLLle taking seven ordinates. (07Marks)
0' "

Itpdule-3

s a. Solve,#-r#+tt9l-6y=o 
,, 

(06Marks)

(xy+ z7,x+y+z):0 (06Marks)

b. Form partial differential equation by eliminating arbitrary functions 'f and 'g' from the

function z : y f(x) + x g(y)

1:

c. Solve +*z=0,given that whenx :0,2:evand ! =t.dx' ox

$qu{s{rLrr

fi,

(07 Marks)

(07Marks)

2 of 3



9a.

b.

10 a.

b.

18MATDIP41

Module-5
A bag contains 8-white and 6-red balis. Find the probability of drawing two balls of the

same colour. (06 Marks)

Tkee machines A, B, C produces 50o , 30o , 20oh of the items in a factory. The percentage

of defective outputs are 3, 4, 5. If an itern is selected at random, what is the probabilitythat
it is defective? What is the probability that it is for A? (07 Marks)

Acanhitatarget3-trmesrn5shots,B-ztimesin5shotsandC*3timesin4shots.They
fire a volley. What is the probabiiity that i) two shots hit ii) atleast two shots hit?

(07 Marks)

OR
State and prove Baye's theorem. (06 Marks)

State the axiomatic ciefinition of probability. For any two arbitrary events A and B, prove

that P(A u B) : P(A) + P(B) - P(A n B). (07 Marks)

find P(A / B) ,

(07 Marks)

'lif
.&
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Design and Analysis-of Algorithm
K.B

Time: 3 hrs. Max. Marks: 100

Note: Answer ony FIYE fitll questions, choosing ONE full qaestionfrom euclx module.

Module-1

-

ry
1 a" Define Algorithm. Explain asymptotic notations Big O. Big Omega and Big theta notations

with example. ,:..::,::::: (10 Marks)

': - (10 Marks)

OR
2 a. Illustrate mathernatical analysis of recursive algorithm for towers of hanoii. (08 Marks)

3 a. Write the algorithm for recursive binary search and find efticiency for all three cases.
(10 NIarks)

b. Explain divide and conquer technique. Write an algorithm tbr merge sort. (10 Marks)

4 a. Illustrate the tracing of quick sort algori8r} for the following set of numbers :

50 10 25 30.15- 70.35. 55 (lollrarks)
4 a. Illustrate the tracing of quick sort algorithm tbr the tbllowtng set ot numbers :

50, 10, 25,30,15, 70, 35, 55 (lOllrarks)

b. Explain decrease and conquer technique. Illustrate the topological sorting for the following
graph ' (10 Marks)
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b. Explain general plan of mat6ernatical analysis of non-recursive algorithms with example.^**;;iit

b. Define time and"siiao€ cornplexity. Explain important problem types. (12 Marks)

Fie.Qs (b)
I ofT

;{ -* 
..f

F

{ *, .,f

Fie. Qa (b)

Module-3
5 a. Explain the concept of greedy method. Write a Kruskal's algorithm to find minimum cost

spanning tree. (10 Marks)

b. Solve the foltowing single source shortest pathproblem assuming vertex'1'as the source.
(10 Marks)



6a.
b.

7a.

b.

8a"
b.

Encode the text DAD" Decode the text whose encode is I I 00 I l0l 10. (10 Marks)

Module-4
Explaint1reconceptofdynami.p.ffiUsingFloy'dsa[gorithm,Solvetheal1pair
shortest problem for the graphrvhose weight matrix is given below :

18CS42

(10 lVlarks)

tt12 0 oo ml *'.l- | r* .:, " (t2lVlarks)
loo 7 0 I I :' ' '

|- ,I k"%.-* .E-*.."
[6 co oo 0J '*@% 

" 'Y

Write multistage graph algorithm to forward approach. (08 Marks)

,,, ,oR'
Write an,algorithm for Bellman-Ford algorithm. (10 Marks)

wing instance of Knapsack problem using dynamic programming. Knapsack
(10 Marks)

T, -f1 -f4 --l **u-Y

9 a. Explain backtracking rnethod. Illustrate 4-queens problem using backtracking method. And

"&YAH-1 -x I
q.da5';' :._;.^"r 'li *;,- a

$s" *l " 
'; n'''%, ffiMra+-,r

also write another solution. (10 Marks)

b" Solve subset sutn problem for the following example, S : 13, 5, 6, 7 | and d : 15. Construct
a state space tree. (10 Marks)

OR
l0 a. Explain branch a:rd bound method. Solve assignment problem lor the lollowing :

"" J' J" J' J"u"""t:::"'

Solve

Wtth the hetp ot a statr

FIFO branch and bound
Item 1 2

a
J k

Weights 2 4 6 9

Values l0 10 i'2 l8

The knapsack capacity is 15.

*ik{<*{<

2 ol2

":'::-: Jr J2 J, 1,u,,'t"::''".

uQ 2 i q
eersonb16 4 3 7lr- 8 I 8l'l' Id[ 6 e ,

,,1.'""'ir,rrtttt:"''::,' - ,,.. (10 MarkS)
b. With the help of a state space tree, solve following instance of the knapsack proUf.* it.

J'w
x? Ti**\*W

.&

d-g
d -"1

"i 
'v'

ro#lesd
s'

(10 Marks)

OR
Sort the given list of numbers using heap sort '. 2,9,7,6, 5, 8

is 5.

Item I
Weieht 2 1

1
J 2

Value $12 $10 $20 $1s

Construct a Huffman tree and code word for the fbllowing :

-T___l
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Object Oriented Go;t&eptsObject Oriented Go

18CS45

Max. Marks: 100

(04 Marks)
(08 Marks)
(08 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

Time: 3 hrs.

a. Write the difference between

Note: Answer arry FIVE full questions, choosing ONE full questionfr6*flg*euch modale.

dule-l
oriented program and object oriented program.
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2 a. What is function overloading? Write C++ program to define three overload function area( )

- l ,-^--_----l^ /1 n rr^-I.-\to find area of circle, triangle and rectangle. (10 Marks)

b. Why liiend firnction is reqr-rired? Write a program to add two numbers using friend function.
(10 IIarks)

3 a. DiscLtss the label break and continue with example. (05 Marks)

Program' ,qi,, * ..d

b. Explain the concepts of array in java with example. (07 Marks)

c. I-ist and explain JavaBuzz words. (O8Marks)

OR
4 a. Explain dif]-erent access specifiers in java with example. (10 Marks)

b. What is nested class? Explain how nested class can be defined as private of enclosing class
(10 Marks)with exarnple.

)Iodule-3
5 a. What is an exception? With syntax explain exception handling mechanism. (10 Marks)

b. Define package. What are the steps involved in creating user deflned package with an

example. (10 Marks)

OR
6 a. Compare construct rnethod overloading and overriding with example. (10 Marks)

b. Whai are the uses of inheritance? Explain inheriting data members and method with a
Drogram. (10 Marks)

t). Ixplain the various leattrres ol'OOC.
c. What is constructor? List the different types of constructors and explain.

OR
What is an applet? Explain the skeleton o1'an applet. Enlist applet tags.

What is meant by deadlock? How to avoid deadlock? Give example.

I of2
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7a.
b.

8a.
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Module-5
9 a. Explain the HTML applet with syr"rtax and example.

b. Explain advantages of srving over AWT and two key features of swings.

OR
10 a. Explain a simple swing application with program.

b. Explain with syntax:
i) JScrollpane
ii) Jlist
iii) lmagelcon
iv) JTextField
v) Jtabbedpane.

I

18C54s

(10 Marks)
(10 Marks)

(10 Marks)

(10 Marks)

* i .,.1*,-
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