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Complex Analysis, Probability and Statistical Methods

Time: 3 hrs.
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Note: 1. Answer any FIVE full questions, «

Max. Marks: 100

each module.
2. Use of Statistical Tables is permitted.

dule-1

in Cartasian form. (07 Marks)

Find the analytic function whose real part is ¢ (xcos2y - ysSin2y). (07 Marks)
Determine the analytic functlon w=ut+iv, ifv= log X+ y) +x -2y (06 Marks)
(07 Marks)

h u-v=_(x-y) (x is an analytic function of z = x + iy, find f(z)
In terms Of z. : (07 Marks)

“ Sin2x

Find the alytlc function whose real part (06 Marks)

Cosh2y —Cos2x

Module-2

Dlscuss the transformation w = ¢“ and show that 1 ransforms the region between the real

axis and a line parallel to real axis at y =  into upper half of W- pla1 (67 Marks)

Find the b111near trans‘f mation which maps the points Z = -1 into the points

W=1i,0, - (07 Marks)
2 —

£ =% & Iy dz , where C is the.c (06 Marks)

Evaluate Jr
C

(07 Marks)

{07 Marks)

(05 Marks)
The probabilit ;:‘der’lsity function of a random variable X is as follows:
+ Wi X |01 ]2 ]|3]4 5 6
PX){K | 3K |S5K | 7K | 9K | 11K | 13K
Find K and i) P(X <4), . i) P(3 <X £6). {07 Marks)
The probability that a pen manufactured by a company will be defective is 110 . if 12 such

pens are manufactured, find the probability that,

i)  Exactly 2 will be defective

ii)  None wiil be defective

iii) At Jeast two will be defective (Use binomial distribution).

{07 Marks)
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Fit a Poisson distribution to the set of observations

x| 0 [1]2
112216015
(06 Marks)
OR .
If X is a continuous random variable with probability function given by
fix)=kx, 0sx<2 " { o
=2k, 2<x<4
=-kx + 6k, 4<x <6,
Find the value of K and the mean.value of X. (07 Marks)

n is 0.001, cetermine the
a bad reaction. (Use Poissen

(07 Marks)
the life of a particular make was normally
d standard deviation of 60 hours. Estimate
ly to burn for i) more than 2150 hours and ii) less than 1950

n from a certain inje
iduals more than two "

if the probability of a bad
probability that cut of 2000
distribution).
In a test on 2000 electric
distributed with an ave
the number of bulbs

hours. (96 Marks)
Module-4
Fit a straight line y = a + bx to the following data:
‘ 0112
018
(07 Marks)
Find the correlation for the data given below
x|[1]2
y|6]4]3
: (97 Marks)
Two regression equations of the variables x and y are x = 19.13 — 0.87y and

y = 11.64 — 0.50x;find i) mean value of x, mean value of y and  ii) Correlation coefficient
(0¢ Marks)

(07 Marks) -

Caiculate the rank correlation coefficient. ' (07 Marks)

Find the regrﬁession equations y on x and x on y using the table of values given below.
32 | 40 | 48 | 56
1.2311.91]2.77 | 3.81

(06 Marks)
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Module-5
The joint probability distribution of two random variables Y is shown below:

Y

2

1 10.06

2 10.14
Find the marginal distributions of X and Y.
independent. (07 Marks)
A die was thrown 9000 times and a t 240 times. On the

(07 Marks)

: 12 patients resulted in following ircrease in
-2, 1, 5, 0, 4. Can it-be calculated that stimulus is

11 degrees of freedom the value
(06 Marks)

blood. Pressures: 5, 2, 8,
dcconﬂpanled by an increase in
of toos 18 2.201?

A joint probability dis

, al distributions 11) CoVv (X Y) (07 Marks)

roduced by it is 1600 hrs. Use
(07 Marks)

(06 Marks)
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Note: Answer any FIVE full questions, ch

'élnghest State proper, reasons,

Max. Marks: 100

sing ONE full questiowﬁ;aéh";;’each module.

Module-1
iteria to be satisfied b

1]

What is an algorithm? Explain algorithm. (06 Marks)
Algorithm Enigma (A[O. . n—l
forie~0 ton-2do
forj «i+1ton—-1
ifAfL j] # Afjs
return fals
end for
end for
return true
end algonthm ’
- What does this algorithm compute"
“"What is its input size? =
(m) What is its basic operatlon‘? %
(iv)  How many times is.the basic operation executed? .
(v) What is the efficiency class of this alg rithm‘7 , & (10 Marks)
Prove the following theorem "

Ift(n)e O(gl(n)) and iy (n) e O(gz(n))

LE )+t () < O(max{gm n), g, ().
(04 Marks)

Design an algorithm for performing. equentlal search and compute best case, worst case and

average case efficiency. { . (10 Marks)
The factorlal function n! has’ Value 1 when n<=]" and value n*(n-1)! when n>1. Write both
a recursive and an iterative algorlthm to compute n! (06 Marks)

List-the following functlom according to_their order of growth from the lowest to the

‘(n-2)!, 5 og(n+100)1° 2%",0.001n" +V3n +1,In’n, ¥n, 3" (04 Marks)
Module -2

Design an’ algorlthm for performing merge sort. Analyze its time efficiency. Apply the same

to sort the following set of humbers 4, 9, 0, -1, 6, 8,9, 2, 3, 12 (10 Marks)

Apply Strassen’s multlpl ation to multiply the following matrices. Show the details of the
computation. ~

4 5 0 2
A=l T|,B=|. |
[1 J L 3

(10 Marks)
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' OR
Apply topological sort on the following graph usi
methods.

source removal and DFS based
(10 Marks)

performmg qulck sort,.af ply the same to sort the following set of

Desing an algoirhtm
“ ,4,7 o (10 Marks)

numbers 5, 3,

Mod
Write an” algornhm to solve the knapsack problem using greedy approach and apply the
same to find an optimal solution to the knapsack mstance n= 5,m=6,

(p1, P2sP3, Par Ps) = (25, 20, 15, 40 50) and

(W1, W, W3, Wa, Ws) = (3, 2, 1, 4 '5) using greedy approach (10 Marks)
What is Dijkstra’s algorlthm used for? Apply D1jk<;tra S algorlthm on the following graph.
Initial node is G ; b 1

(106 Marks)

(10 MarkS)
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b. A message consisting of the characters given in the table b

18CS42

" has to be transmitted over a
network in a secured manner. ‘
Character |A |M |R | _

Probabrllty 0.4102]0.3]0.1
(1) Construct Huffman tree for the gi
(1i) Device Huffman codes for the giv
(111)  Encode the text RAMA RAMAR
(iv)  Decode the text whose encodi
(v)  Compute the effectiveness ofHu

aracters (Branch label : left (0), right(1))

(10 Marks)

Module 4 -
Design an algorithm to find all' yairs of shortest paths given a Welghted connected path using
dynamic programming technique: Apply the same algorithm to compute all pairs of shortest
path for the following werghted connected graph. (Refer Fig. Q7 (a)) (10 Marks)

same o'
Item Welght Value
i 10 60

2 | 20 | 100

3 30 120 |
(10 Marks)

Define transrtlve closure of a dlre" ‘graph. Write. Warshall s algorithm to find transitive
closure ’Apply the same to ﬁnd the transitive closure of the digraph given below in

(10 Marks)
: Fig. Q8 (a) .
Define a multistage graph..Give an example. Explain the technique of finding the minimum
cost path in a multistage graph. (10 Marks)
Module-5

What is backtrackmg‘7 List out two advantages of backtracking strategy. Considering
4-Queens problem provide two possible solutions to this problem using backtracking
techmque (10 Marks)
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b. Solve the following assignment problem using branch and technique.

Jobl Job2 Job3 Job4

Persona (9 2 7 8
Personb | 6 4 3 7
Personc |5 8 1 8
Persond \7 6 9 4

(10 Marks)

10 a. Find a Hamiltonian circuit for the following graph shown in Fig. Ql.’(a) using backtrackmg

technique. (10 Marks)
b. Explain the following concepts: :
(1) Tractable and intractable problems
(i) P problems :
(i) Non deterministic algorlthm
(iv) NP problem.
* (10 Marks)

(v) . NP complete problems
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