
D
ETA

ILED
 C

O
U

R
SES O

F STU
D

Y
 FO

R
 M

. Sc (ST
A

T
IST

IL
 

F
IR

S
T

 S
E

M
E

S
T

E
R

 

C
ourse N

o. T
-101 

C
o

u
rs

e
 T

itle
: P

ro
b

a
b

ility
 T

h
e
o

ry
 

N
eed of the C

ourse-

w
ith

 
In our day-lo-day lives, w

e deal w
ith the uncertainties. S

cientists and R
esearchers C

O
p

eu
 

these doubts by using the concept of probability. Probability theory and its 
m

odels serve a
s 

betw
een the descriptive and inferential statistics, m

ethodologies for assessin
g

 an
d

 q
u

an
tity

in
g

 cn
an

ec 

O
bjective of the C

ourse-

T
h

e
 

p
u

rp
O

se 
o

f th
e 

c
o

u
rse

 
is 

to
 
d

e
v

e
lo

p
 
k

n
o

w
le

d
g

e
 
o

f th
e
 
fu

n
d

a
m

e
n

ta
l 

p
ro

b
a
b

ility
 

to
o

ls 
T

o
r 

quantitatively determ
ining the risk. T

he application o
f these tools lies w

ith the problem
s encountered 

in
 

decision m
aking. 

L
earning O

utcom
es-

T
he students 

w
ill 

be 
able to 

distinguish 
betw

een probability 
m

odels 
ap

p
ro

p
riate 

to 
d

ifferen
t 

chance e
v

e
n

ts and calculate probability according to
 these m

ethods. 

D
etails of the syllabus and lecture division: 

C
ontents of the Course 

U
nit-I 

N
o. of Lectures | 

10 
C

lasses 
o

f Sets, 
Fields, Sigm

a-Fields, 
M

inim
al Sigm

a 
Field, 

B
orel Sigm

a 
Field, 

Sequence 
o

f Sets, Lim
_sup 

&
 Lim

_inf o
f 

Sequence 
o

f Sets, M
easure, Proabability 

M
easure, C

onditional Probability, Bayes Theorem
 and Independent Events. 

U
nit-II 

M
easurable 

Functions, 
R

andom
 

V
ariables, 

D
istribution 

Function 
of 

R
andom

 
V

ariables, 
Joint 

distribution 
of 

tw
o

 
R

andom
 

V
ariables, M

arginal 
&

 
C

onditional 
D

istributions, 
Expectation, 

M
om

ent 
Generating 

Function, Probability G
enerating 

function, Characteristic 
Functions 

&
 

their 
properties, 

Uniqueness, 
Inversion 

&
 

Continuity Theorem
s of Characteristic Function. 

10 

U
nit-I1I 

Chebychev's, 
M

arkov's, 
B

asic, Kolmogorov°s, 
Jenson's Inequalities. 

T
hree 

Series 
Criterion, Borel Zero-O

ne Law
. 

10 

U
nit-IV

 

Convergence 
of Sequences 

of R
andom

 
V

ariables, Convergence 
in Distribution. 

Convergence in Probability, rth m
ean and A

lm
ost Sure, Borel-Cantelli Lem

m
a 

10 



5 

U
nit-V

 
W

eak 
L

aw
 

&
 

Strong 
L

aw
 

of Large 
N

um
bers 

for 
iid 

sequences, 
B

ernoulli's, 
K

hintchine's T
heorem

s o
f Large N

um
bers, C

L
T

 for Sequence of Independent R
andom

 
V

ariables 
under Lindeberg's 

&
 Liaounoff's Conditions, 

and 
C

L
T

 
for 

iid 
R

andom
 

V
ariables. 

10 

T
otal N

o. of L
ectures-

50 

Teaching M
ethod-

T
he teacher in his/her lecture initially w

ill revise the contents o
f previous lecture and then he w

ill 
draw

 the outlines o
f n

e
w

 contents o
f today's lecture. 

Thereafter he/she w
ill explain in detail 

o
n

e
 by 

o
n

e
 

the contents o
f the today's outlines. Finally he/she w

ill m
ake 

a quick revision o
f today's 

n
e
w

 co
n

ten
ts 

taught. 

H
om

e Assignm
ents, Q

uizzes, Surprise C
lass Tests 

T
he continuing evaluation process through hom

e assignm
ents, quizzes, and surprise tests w

ill be 
done by the concerned teacher teaching that c

o
u

rse
 at regular interval o

f tim
e. 

BOOKS RECOM
M

ENDED 
1. 

Rohatgi V
.K

., "A
n Introduction to

 Probability Theory &
 M

athem
atical Statistics", W

iley E
astern 

L
td., N

ew
 D

elhi. 
2. M

ukhopadhyay Parim
al., "Theory of Probability"-New C

entral B
ook A

geney, C
alcutta. 

3. Hogg R
.V

.&
 Craig A

.T., "Introduction to
 M

athem
atical Statistics"-

M
acm

illion Publications, N
ew

 
Y

ork. 
' 

4. M
ukhopadhyay P., "M

athem
atical Statistics"-N

ew
 C

entral B
ook Agency C

alcutta. 
5. Srinivasan &

 M
ehta., "Probability &

 R
andom

 Process"-
T

ata M
c-G

raw
 H

ill N
ew

 D
elhi. 

6. C
ram

er H., "M
athem

atical M
ethods of Statistics"-

Princeton University Press. 
7. B

aner H
., "Probability Theory"-

N
arosa Publication H

ouse, N
ew

 D
elhi. 

8. Parzen E., "M
odern Probability Theory &

 Applications"-W
illey E

astern L
td. N

ew
 D

elhi. 
9. B

hatt B.R., "M
odern Probability Theory"-W

iley Eastern L
td. N

ew
 D

elhi. 
10. Pitm

an J., "Probability" -N
arosa Publishing H

ouse, N
ew

 D
elhi. 

11. Schaum
 Series, "Probability and Statistics"-W

iley Eastern L
td. N

ew
 D

elhi. 
12. M

ukherjee K
.K

., Probability &
 Statistics-

N
ew

 C
entral B

ook Agency ,Calcutta 
13. M

ood, Graybill& Boss., "Introduction to the Theory of Statistics".M
c-Graw H

ill. 
14. B

hatt V
.N

., "Elem
ents of Applied Stochastic Process". John W

iley and Sons, N
ew

 Y
ork. 

15. Chandra,T.K. &
 Chatterjee:"A first co

u
rse in probability". 

16. R
oss Sheldom

. M
.: "Introduction to probability m

odels". 
17. Richard,A. Johnson: "Probability and statistics for engineers". 



C
o

u
rse T

itle
: 

S
t
a
t
i
s
t
i
c
a
l
 
D

i
s
t
r
i
b

u
t
i
o

n
s
 

C
o

u
rse

 N
o

. 
T

-1
0

2
 

s 

O
W

Iedge o
f 

S
ta

tis
tic

a
l 

d
is

tr
ib

u
tio

n
s
 is of prim

e need, 
It 

g
iv

e
s th

e
 id

ea, h
o

w
 th

e
 to

ta
l pro0a0 

d
istrib

u
te

d
 am

o
n

g
 th

e possible v
alu

es o
f ra

n
d

o
m

 v
a
ria

b
le

s. 

N
eed

 
o

f th
e
 

C
o

u
rse

: 
d

y
i
n

g
 
th

e
 

c
o

n
c
e
p

t o
f ran

d
o

m
 
v

a
ria

b
le

; 
in

 
p

ro
b

a
b

ility
 theory, 

c 

th
e
 

O
b

je
c
tiv

e
 o

f th
e C

o
u

rse
: 

T
h

e
 m

a
in

 o
b

jectiv
e o

f th
e 

c
o

u
r
s
e
 is to

 p
ro

v
id

e
 th

e
 d

e
ta

ile
d

 
k

n
o

w
i
e
u

g
 

c
h

a
ra

c
te

riz
a
tio

n
 o

f all th
e u

sefu
l d

ise
re

te
 an

d
 c

o
n

tin
u

o
u

s d
istrib

u
tio

n
s. 

re
a
l 

L
earn

in
g

 O
u

tc
o

m
e
s
: 

T
h

e
 stu

d
e
n

ts w
ill b

e a
b

le
 to

 fo
rm

u
la

te
 th

e
 m

a
th

e
m

a
tic

a
l/sta

tistic
a
l m

o
d

e
ls

 r
o

r
a
 

d
a
t
a
 set arisin

g
 

in
 

v
a
rio

u
s
 

field
s in

 o
rd

e
r to

 analyse in 
re

s
p

e
c
t o

f v
a
rio

u
s
 u

sefu
l 

c
h

a
r
a
c
te

r
is

tic
s
 

O
 

u
i
 

populations. 

D
etails o

f th
e
 sy

llab
u

s a
n

d
 le

c
tu

re
 d

iv
isio

n
: 

N
o

. o
f L

e
c
tu

re
s
 

C
ontents o

f the C
ourse 

U
n

it-I 

Study 
w

ith
 exam

ples 
an

d
 applications of uniform

, B
inom

ial, 
P

o
isso

n
, 

G
e
o

m
e
tric

 

d
istrib

u
tio

n
s. T

h
e
ir m

e
a
n

s
, v

a
ria

n
c
e
s
, m

e
a
s
u

re
s
 o

f s
k

e
w

n
e
s
s
, c

h
a
ra

c
te

ris
tic

s
 fu

n
c
tio

n
s
, 

m
o

m
e
n

t a
n

d
 
p

ro
b

a
b

ility
 
g

e
n

e
ra

tin
g

 fu
n

c
tio

n
s, 

r"
 
d

e
sc

e
n

d
in

g
 
fa

c
to

ria
l 

m
o

m
e
n

ts
 
a
n

d
 

m
o

d
e. 

T
h

e v
ario

u
s im

p
o

rtan
t p

ro
p

erties w
ith

 th
eir p

ro
o

fs related
 to

 th
e
se

 d
istrib

u
tio

n
s 

including truncated and com
pound. 

10 

U
n

it-II 
G

enerations and applications of N
egative B

inom
ial, M

ultinom
ial and hyper geom

etric 
distributions. 

T
heir 

characteristics 
functions, 

m
om

ent 
and 

probability 
generating 

functions and descending factorial m
om

ent. M
ean vectors, variance co

v
arian

ce m
atrix

, 
m

arginal and conditional distributions o
f m

ultinom
ial. L

im
iting com

pound an
d

 m
o

d
e 

of negative 
binom

ial 
and 

hyper-geom
etric 

distributions. 
T

heory 
o

f ex
ceed

en
cy

 o
f 

hyper-geom
etric distribution. 

10 

U
n

it-III 
D

istributions of rectangular, exponential, G
am

m
a, B

eta, C
auchy and L

og norm
al w

ith 
their properties including proofs. T

heir m
ean variance, and characteristic fu

n
ctio

n
s. 

T
he characterizations 

related 
to

 above distributions along 
w

ith their truncated 
and 

com
pound. 

10 

U
nit-IV

 
Sam

pling distributions of m
e
a
n

 and variance, student's t, X2, F and sam
ple correlation 

coefficient (r) w
hen population correlation is 

z
e
ro

. T
heir m

eans, variances, 
m

easu
res 

of skewness, characteristics 
and m

om
ent generating functions, lim

iting distributions 
and im

portant properties w
ith their proofs. 

10 

U
nit-V

 
B

ivariate norm
al distribution w

ith its applications and im
portant properties. Standard 

bivariate norm
al distribution. Development of the form

ula of recu
rren

ce relation for 
m

om
ents 

and other im
portant related problem

s 
to 

this distribution. Distributions of 
order statistics, sam

ple range, sam
ple m

edian, joint distributions 
of r" 

&
 sh order 

statistics. D
istributions 

of minimum 
and m

axim
um

 observations. 
C

urve fitting 
by 

Orthogonal Polynom
ials. 



1 

T
otal N

o. of L
ectu

res: 
5

0
 

T
eaching M

eth
o

d
-

T
he teacher in his/her leeture initially. w

ill revise the co
n

ten
ts o

f p
rev

io
u

s lecture and then he w
ill 

draw
 the outlines o

f new
 co

n
ten

ts o
f to

d
ay

's lecture. 
T

h
ereafter h

e/sh
e w

ill ex
p

lain
 in detail o

n
e b

y
 o

n
e 

the c
o

n
te

n
ts o

f the today's outlines. Finally he/she w
ill m

ak
e a quick revision o

f today's 
n

e
w

 c
o

n
te

n
ts 

taught. 

H
om

e A
ssignm

ents, Q
uizes, Surprise C

lass T
ests: 

T
he continuing evaluation process through H

om
e 

A
ssignm

ents, Q
uizes, Surprise Tests w

ill be done by the concerned teacher teaching that course at 
regular interval of tim

e. 

B
O

O
K

S R
E

C
O

M
M

E
N

D
E

D
: 

1. Rohtagi V
.K

., 
"A

n
 Introduction to

 Probability Theory and M
athem

atical S
tatistics"-

W
iley 

E
astern L

td., N
ew

 D
elhi. 

2. Hogg 
R

.V
. 

, Carig A
.T.," Introduction T

o M
athem

atical Statistics"-
M

ac-M
illan Publication L

td. 
N

ew
 Y

ork. 
3. Johnson N

.L., K
otz, "Continuous U

nivariate D
istribution V

-Ist" -Jo
h

n
 W

iley &
 S

ons 
, N

ew
 

Y
ork. 

4. Johnson N
.L., K

otz, 
"C

ontinuous U
nivariate D

istribution V
-lInd" -Jo

h
n

 W
iley &

 S
ons 

, N
ew

 
Y

ork. 
5. Johnson N

.L., K
otz, "D

iscrete D
istributions" -John W

iley 
&

 Sons, N
ew

 Y
ork. 

6. G
oon G

upta and D
as G

upta, 
Fundam

entals of Statistics V
-I" 

-

T
h

e W
orld Press Private 

Lid., 
C

alcutta. 
7

.
 M

ood, G
rabill &

 B
ose, "Introduction T

o T
he Theory of Statistics" -M

c-G
raw

 H
ill. 

8. B
isw

as S., "Topics in Statistical M
ethodology"-W

iley E
astern Ltd., N

ew
 D

elhi. 
9

. D
avid H

.A
., 

"O
rder Statistics" 

-

John W
iley and Sons, N

ew
 Y

ork. 
10.Mukhophadhyay Parim

al. "M
athem

atical Statistics". N
ew

 C
entral B

ook Agency. C
alcutta. 

11. Faw
lkes, E.B

., 
"A

 falio of distributions". 

C
ourse N

o. 
T

-103 
C

ourse T
itle: 

Sam
pling Techniques 

N
eed of the C

ourse: 
Sampling 

is 
that part 

of statistical practice concerned 
w

ith the selection 
of 

individual observations intended to yield so
m

e
 knowledge about 

a population of concern, specially for 
the purpose of Statistical Inference. 
Objective of the C

ourse: 
T

he co
u

rse aim
s to defining the population under study, its sampling fram

e, 
studying various sampling m

ethods, determining the sam
ple size and collecting data. 

Learning Outcomes: 
T

he 
co

u
rse w

ill equip 
a student w

ith 
the knowledge 

of adopting 
a suitable 

sampling plan in 
a variety of situations and develop statistical inferences about the population. 



D
etails of the syllabus and lecture division: 

N
o

. o
f L

e
c
tu

re
s 

Contents 
of the Course 

U
n

it-I 
1

0
 

B
a
sic

 C
o

n
c
e
p

ts: C
en

su
s an

d
 sa

m
p

le
 su

rv
ey

s, ad
v

an
tag

es an
d

 d
isa

d
v

a
n

ta
g

e
s o

f sa
m

p
 

surveys, L
im

itations o
f sam

pling, B
asic principles o

f sam
ple su

rv
ey

, Principle steps 
in

 

sam
ple 

survey. 
S

am
pling and 

non-sam
pling 

errors. 
Inter-penetrating, 

S
u

b
-sam

p
les, 

Pilot survey 
S

im
ple 

R
andom

 
S

am
pling: 

S
im

ple 
random

 
sam

pling, 
S

am
pling 

from
 

fin
ite 

p
o

p
u

latio
n

s 
w

ith
 

an
d

 
w

ith
o

u
t 

rep
lacem

en
i, 

U
n

b
iased

 
estim

atio
n

 
an

d
 

c
o

n
fid

e
n

c
e
 

intervals for population m
ean and total, Sim

ple random
 sanpling o

f attributes. 
U

n
it-II 

S
tratified S

am
pling: R

easons for stratification, choice o
f strata, choice of sam

p
lin

g
 

unit, 
stratified 

random
 

sam
pling, 

estim
ation 

o
f population 

m
ean

 
an

d
 

its 
v

arian
ce, 

ch
o

ice 
o

f 
sam

p
le 

sizes 
in 

d
ifferen

t 
strata, 

v
arian

ces 
o

f 
estim

ates 
w

ith
 

d
iffe

re
n

t 

allocation, effects o
f deviation from

 o
p

tim
u

m
 allocations, estim

atio
n

 o
f th

e g
ain

 in 

precision due to stratification, cost function, construction of strata. 

1
0

 

U
n

it-III 
10 

System
atic S

am
pling: E

stim
ation of sam

ple m
ean and its variance, com

parison of 
system

atic sam
pling w

ith
 sim

ple ran
d

o
m

 an
d

 stratified sam
pling. 

R
atio

 
an

d
 R

egression 
E

stim
atio

n
 

:R
atio 

and regression 
m

ethods o
f estim

ation, 
variances o

f th
e
 estim

ates, optim
um

 property of ratio estim
ates, co

m
p

ariso
n

 am
o

n
g

 
ratio and regression and sim

ple and biased estim
ates. 

U
n

it-IV
 

10 
C

luster Sam
pling: E

stim
ates o

f m
e
a
n

 and its variance fo
r equal an

d
 unequal clusters, 

efficiency in 
term

s o
f intra-

class correlation, optim
um

 unit o
f sam

pling, 
S

am
pling 

w
ith replacem

ent, estim
ation of m

ean an
d

 its variance. 
P

P
S

 Sam
pling schem

e: Sam
pling techniques 

w
ith varying probabilities for sim

ple 
random

 sam
pling w

ith an
d

 w
ithout replacem

ent, H
erw

its Thom
pson E

stim
ator, M

id
 

Zuno Sen Sam
pling Schem

e. 
U

n
it-V

 
M

ultistage an
d

 M
ultiphase Sam

pling: 
Introduction 

o
f M

ultistage sam
pling, 

T
w

o 
stage 

sam
pling 

w
ith 

equal 
stage 

units, 
E

stim
ation 

o
f 

its 
m

e
a
n

 
an

d
 

variance, 
Introduction of M

ultiphase sam
pling, double sam

pling for stratification. 

10 

T
otal N

o. of L
ectures: 

50 

Teaching M
ethod-

T
he teacher in his/her lecture initially w

ill revise the contents o
f previous lecture and then he w

ill 
draw

 the outlines of n
e
w

 contents of today's lecture. Thereafter he/she w
ill explain in detail 

o
n

e
 by 

o
n

e
 

the contents of the today's outlines. Finally he/she w
ill m

ake a quick revision o
f today's 

n
e
w

 contents 
taught. 

H
om

e Assignments, Quizes, Surprise Class Tests: 
"The continuing evaluation process through H

om
e 

ne 
Assignments, Quizes, Surprise 

T
ests 

w
ill 

be 
done by 

the concerned teacher teaching 
that coro 

regular interval of tim
e. 

at 



9 

B
O

O
K

S R
E

C
O

M
M

E
N

D
E

D
: 

1. 
C

h
o

cran
 W

.G
., 

" Sam
pling Techniques" -W

iley E
astern L

td. ,N
ew

 D
elhi. 

2. 
S

ukhatm
a P.v., "Sam

pling Theory o
f Survey w

ith A
pplications"-Piyush Publications, N

ew
 D

elhi. 
3. Raj D

. Sam
pling Survey Theory-

N
arasa P

ublication H
ouse,N

ew
 D

elhi. 
4. M

urthy M
.N

. Sam
pling Theory and M

ethods-
S

tatistical Publishing Society, C
alcutta. 

5. D
aroga Singh an

d
 F.S.C

haudhary. Sam
pling Survey D

esign-W
iley E

astern L
td.N

ew
 D

elhi. 
6. M

ukhopadhayay P
arim

al. T
heory an

d
 M

ethods o
f Survey Sam

pling-Prentice H
all o

f India L
td. 

N
ew

 D
elhi. 

7. 
F

orem
an E

.K
. Survey Sanipling Principles-D

ekker V
ol. 

120. 
8. 

K
ish L

. Survey Sam
pling. 

9. 
R

avindra S
.and N

aruang S. E
lem

en
ts o

f Survey Sam
pling-K

luw
ar A

cadem
ic P

ress. 
10.G

oon G
upta an

d
 D

as G
upta. F

undam
entals of Statstics. V

ol. I. T
h

e w
o

rld
 P

ress P
vt. L

td. 
C

alcutta. 
11. T

hom
son M

.E
. Theory of Sám

ple Survey. Chapm
an and H

all L
ondon. 

A
ny 

o
n

e
 o

f th
e follow

ing: 

C
o

u
rse T

itle: C
om

puter F
undam

entals a
n

d
 

F
o

rtran
 P

ro
g

ram
m

in
g

 

C
ourse N

o. 
T

-1
0

4
(a) 

N
eed o

f th
e C

ourse: 
In the m

odern age o
f com

puting, 
S

tatistics 
u

s
e
s
 com

puters 
fo

r large 
an

d
 

fast 
calculations. 

T
he basic know

ledge o
f com

puters and 
a scientific program

m
ing language is 

a 
m

u
st for 

a 
student of statistics. 

O
bjective o

f th
e C

ourse: 
T

h
e objective o

f the c
o

u
rs

e
 is to

 introduce 
a student w

ith basic know
 h

o
w

 o
f 

H
ardw

are 
a
s
 w

ell 
a
s
 softw

are an
d

 to
 train him

 in the popular scientific com
puter program

m
ing language 

Fortran. 

Learning O
utcom

es 
A

fter 
this 

c
o

u
rse

 
a student 

w
ill 

be fully equipped 
w

ith 
the techniques 

o
f 

developing his o
w

n
 com

puter program
es for m

o
st of the m

athem
atical 

a
s
 w

ell 
a
s
 Statistical m

ethods. 
D

etails o
f th

e syllabus an
d

 lecture division: 

C
ontents of the C

ourse 
N

o. of Lectures 
U

n
it-I 

Com
puter 

Fundam
entals: 

O
verview

 
of 

com
puter 

system
, 

block 
diagram

 of 
com

puter, 
Types 

o
f Com

puters. 
M

icro, 
M

ini 
etc., 

G
enerations 

of 
com

puters, 
M

emory-
prim

ary 
and 

secondary 
m

em
ory 

devices, 
Hardware, Softw

are and firm
 

w
are, CPU

, V
arious input and output devices 

, flow
-

charts and their sym
bols, Algorithm

s. High and L
ow

 level languages w
ith exam

ples, 
System

 Softw
ares 

and application softw
ares, Com

pilers 
and interpreters, operating 

system
s. Som

e useful statistical packages. 

10 

R
O

M
, 

R
A

M
, 

C
om

puter 

U
nit-II 

B
asic features 

o
f Fortran language, constants and variables, A

rithm
etic 

and logical 
operators, 

A
rithm

etic 
and 

logical 
expressions, 

input-output 
statem

ents, control 
statem

ents, branching and looping, D
o statem

ent, form
al specifications, Arrays, user 

10 



10 

an
d

 system
 defined functions, Subroutine sub-program

m
es. 

U
nit-III 

10 
FO

R
T

R
A

N
 Program

s For: 

(a) S
tatistical 

M
ethods: 

M
easu

res 
o

f central 
tendency 

an
d

 
d

isp
ersio

n
, 

m
o

m
en

ts, 
c
o

rre
la

tio
n

, 
re

g
re

ssio
n

. 
c
u

rv
e
 
fittin

g
, 

T
e
st o

f
 s

ig
n

ific
a
n

c
e
, 1

-test a
n

d
 

te
st 

fo
r 

given data. 

(b
) 

M
a
trix

 A
lg

e
b

ra
: a

d
d

itio
n

, M
u

ltip
lic

a
tio

n
, T

ra
n

sp
o

se
, D

e
te

rm
in

a
n

t a
n

d
 in

v
e
rse

 o
f 

m
atrices. S

o
lu

tio
n

 o
f sy

stem
 o

f L
in

ear cq
u

atio
n

s. 

U
n

it-IV
 

(c) 
N

um
erical 

A
nalysis: 

T
ypes o

f errors 
in 

com
putation, 

roots 
o

f algebraic and 
T

ranscendental 
eq

u
atio

n
s-

b
y

 
b

isectio
n

 
and 

N
ew

to
n

-R
ap

so
n

 
M

eth
o

d
s. 

D
ifferen

ce 
table. N

ew
ton's forw

ard. backw
ard, L

agranges form
ulae for interpolation, N

um
erical 

Integration. T
rapezoidal. Sim

pson 
1/3rd rule and 

3/8th rules, w
eddle rule. 

10 

U
n

it-V
 

(d) 
P

roperties o
f S

tatistical D
istributions: calculating pm

f, p
d

f and cd
f o

f uniform
, 

B
inom

ial, 
Poisson, 

N
orm

al, 
C

auchy, 
G

am
m

a, 
B

eta, 
students 

t-test 
and 

distributions, G
eneration of random

 num
bers. 

10 

(e) 
D

esign O
f E

xperim
ents : C

R
D

, R
B

D
, L

S
D

 

T
otal N

o. of L
ectures: 

50 

Teaching M
ethod-

T
he teacher in his/her lecture initially w

ill revise the co
n

ten
ts o

f previous lecture and then h
e w

ill 
draw

 the outlines o
f n

e
w

 co
n

ten
ts o

f today's lecture. 
T

hereafter he/she w
ill explain in detail o

n
e
 by 

o
n

e
 

the co
n

ten
ts o

f the today's outlines. Finally he/she w
ill m

ake 
a quick revision o

f today's 
n

e
w

 c
o

n
te

n
ts 

taught. 

H
om

e Assignm
ents, Q

uizes, Surprise C
lass T

ests: 
T

he continuing evaluation process through H
om

e 
Assignments, Q

uizes, Surprise T
ests 

w
ill 

be done by 
the concerned 

teacher teaching 
that 

c
o

u
rse

 
at 

regular interval of tim
e. 

B
O

O
K

S R
EC

O
M

M
EN

D
ED

: 

1. Rajaram
an V

. , Com
puter Program

m
ing in Fortran 77-

Prentice H
all O

f India Pvt. L
td. 

2. Rajaraman V
. 

, Com
puler Program

m
ing in Fortran 90 and 95-

Prentice H
all O

f India Pvt. Ltd. 
3. Ram

kum
ar, Programming w

ith Fortran 77-
T

ata M
c-G

raw
 H

ill Publication N
ew

 D
elhi. 

4. Balagurusam
y E., Fortran for Begineers Including Fortran 77-

T
ata M

c-G
raw

 H
ill Publication. 

5. Rajaraman V, Com
puter O

riented N
um

erical M
ethods-Prentice H

all O
f India Pvt. Ltd. 



6. Grover P.S. , Programming and Computing with Fortran 77/ 99 

7. Sinha P.K.:" Computer Fundamentals". BPB Publication New Delhi. 
8. Raja Raman, V.:"Fundamentals of computers",Printic hall of India Pvt.Ltd. New Delhi. 

(VT) 
Course No. T-104(b) Course Title: Computer Fundamentals and 

Progranmming in C Language 

Need of the Course- In the modern age of computing, Statistician uses computers for large and fast 
calculations. The advanced knowledge of computers and a scientific programming language is must for 
a student of Statistics. 

Objective of the Course The objective of this course is to introduce a student with basic know how of 
a computer system and to train him in the middle level computer programming language 'C'. 

Learning Outcomes-
developing his own computer programmes for most of the mathematical as well as Statistical methods. 

After this course a student will be fully equipped with the techniques of 

Details of the syllabus and lecture division: 

Contents of the Course No. of Lectures 
Unit-I 

Basic Computer Structure 
C.P.U, /O Units, Higher and Lower Levels Computer Languages. Basic 
Concepts of Computer Softwares, Compilers, Operating Systems and 
Statistical Software packages 

Overview Of Computer System, Memory, 10 

Unit-II 
Programming 
Programming Designs, Criteria for a good programming method. 
C Programming Language : Basic features Of C Language, constants, 
Variables and data types, operators and expressions Arithmetic, relational and 
logical, input and output statements with their formats, decision making 
statements, branching and looping, Arrays, user and system defined functions, 
structures and pointers. 

Methods: Problem analysis, Algorithms, Flow 10 

Unit-II 
CILanguage Programs For 
(a) Statistical Methods: Measures of central tendency and Dispersion. 

Moments, Correlation, R�gression, Curve fitting. Test of significance, t-
test and Chi-Square test for given data., 

(b) Matrix Algebra: Addition, Multiplication, Transpose, Determinant and 
Inverse of Matrices. Solution of system of Linear Equations. 

10 

Unit-IV 
(c) Numerical Analysis: Types of errors in computation, roots of algebric and transcendental equations by Bisection and Newton-Rapson methods. 

Difference table, Newton's forward, backward, Lagranges formulae for interpolation, Numerical integration, Trapezoidal, Simpson's 1/3 rd andd 
3/8 th rules, Weddle rule. 

10 

Unit-V 
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10 

(d) 
P

roperties of S
tatistical D

i
s
t
r
i
b

u
t
i
o

n
s
:
 C

alcu
latin

g
 pm

f a
n

d
 c

d
f o

f 

U
niform

, B
inom

ial, P
o

issio
n

, N
o

rm
al, C

auchy, G
a
m

m
a
, B

eta, S
tudents 

t 

a
n

d
 C

h
i-sq

u
are d

is
trib

u
tio

n
s
, 

G
e
n

e
ra

tio
n

 o
f ra

n
d

o
m

 
n

u
m

b
e
rs

 
fro

m
 

th
e
s
e
 

distributions. 

50 
T

o
tal N

o. o
f L

ectu
res-

T
eaching M

eth
o

d
 

-

T
h

e teacher in h
is/h

er lectu
re initially w

ill rev
ise th

e c
o

n
te

n
ts

 o
f p

re
v

io
u

s 
le

c
tu

re
 

a
n

d
 th

en
 h

e w
ill d

raw
 th

e o
u

tlin
es o

f n
e
w

 c
o

n
te

n
ts o

f today's lectu
re. 

T
h

ereafter h
e
/sh

e
 w

ill explain 
in

 

d
e
ta

il 
o

n
e
 by 

o
n

e
 th

e 
c
o

n
te

n
ts

 o
f the today's 

o
u

tlin
es. 

Finally h
e/sh

e 
w

ill 
m

ak
e 

a 
quick 

r
e
v

i
s
i
o

n
 

o
f 

today's new
 contents taught. 

H
om

e A
ssignm

ents, Q
uizzes, S

u
rp

rise C
lass T

ests-
T

he continuing evaluation process th
ro

u
g

h
 h

o
m

e 
assignm

ents, quizzes, and surprise tests w
ill be done b

y
 th

e co
n

cern
ed

 teach
er teach

in
g

 th
at c

o
u

rse
 at 

regular interval o
f tim

e. 

B
O

O
K

S
 R

E
C

O
M

M
E

N
D

E
D

: :Program
m

ing in A
N

SI C
 , Tata M

c-G
raw

 H
ill Publishing 

com
pany,L

td. N
ew

 D
elhi (1998) 

L
et 

u
s
 C

, B
PB

 Publications, N
ew

 D
elhi (1999) 

T
h

e C
 Program

m
ing Language, P

rentice H
all o

f India P
vt L

td. 
N

ew
 D

elhi 
(1997). 

Com
puter Program

m
ing In C, Prentice H

all o
f India P

vt. L
td. 

N
ew

 D
elhi 

(1999) 

Programming w
ith C, (Schaum

's O
utline) T

ata M
c G

raw
 H

ill 
Publishing com

pany 
L

td. N
ew

 D
elhi (1999). 

1. 
B

alag
u

ru
sam

y
 E

. 

2. 
K

anetkar Y
ashw

ant P. 
3. 

K
ernighan B

.W
 an

d
 

R
itchie D

ennis M
., 

4. 
R

aja R
am

an
 V

. 

5. 
G

otfried Byron S. 

C
ourse N

o. 
P-101 

Practical1 

T
he topic-wise num

ber of practicals in F
irst Sem

ester w
ill be a

s follow
s: 

Topic 
N

o. of P
racticals 

Fitting of Statistical Distributions 
05 

Sampling Techniques 
15 

FORTRAN Program
m

ing/C-Program
m

ing 
10 

Total 
30 
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S
E

C
O

N
D

 S
E

M
E

S
T

E
R

 

C
o

u
rse

 T
itle

: D
esign o

f E
x

p
erim

en
ts a

n
d

 

L
in

ear E
stim

atio
n

 
C

o
u

rse N
o

.: 
T

-201 

N
eed o

f th
e C

o
u

rse-
In 

m
a
n

y
 
a
r
e
a
s
 lik

e 
In

d
u

strial, B
iological. A

gricultural, etc, th
e prim

e 
fo

cu
s 

is 
to

 fo
rm

u
la

te
 
th

e
 

layout 
o

f th
e design 

o
f experim

ent 
s
o

 
th

at appropriate 
in

fo
rm

a
tio

n
 regarding 

th
e population 

c
a
n

 
b

e 

gathered 
an

d
 analyzed. T

hus, 
it is 

m
u

s
t to

 h
av

e the know
ledge o

f the experim
ental techniques 

su
ch

 
a
s
 

C
R

D
, R

B
D

, L
S

D
, B

IB
D

 and factorial designs. 

O
bjective of the C

ourse 
T

o
 provide background pf th

e fu
n

d
a
m

e
n

ta
l th

eo
ries a

n
d

 practices o
f sta

tistic
a
l m

odeling a
n

d
 th

e 

analysis o
f observational, expeY

im
ental an

d
 survey data, including continuous, binary and categorical 

d
ata. 

L
earn

in
g

 O
u

tco
m

es-
S

tu
d

en
ts 

sh
o

u
ld

 
b

e 
ab

le 
to 

u
n

d
erstan

d
 

th
e 

ran
d

o
m

 
b

eh
av

io
r 

o
f 

ex
p

erim
en

tal 
p

ro
cesses, 

particularly, scientific, engineering and industrial. 

D
etails o

f th
e sy

llab
u

s an
d

 lectu
re division: 

N
o. 

of Lectures 
C

ontents of the C
ourse 

U
n

it-I 
10 

D
esign o

f E
x

p
erim

en
ts 

A
nalysis 

o
f 

V
ariance, 

O
ne-w

ay 
A

N
O

V
A

, 
T

w
o

-w
ay

 
A

N
O

V
A

 
an

d
 

T
h

ree-w
ay

 
A

N
O

V
A

 w
ith their layout and statistical analysis, A

nalysis o
f C

o
v

arian
ce fo

r a o
n

e-
w

ay
 la

y
o

u
t w

ith
 c

o
n

c
o

m
ita

n
t v

ariab
le, A

n
aly

sis o
f C

o
v

a
ria

n
c
e
 fo

r a R
B

D
 la

y
o

u
t w

ith
 

concom
itant variable. 

U
nit-II 

Principles of design 
o

f experim
ents, U

niform
ity trials, 

com
pletely random

ized, 
R

andom
ized 

block and L
atin square designs including m

issing plot techniques and 
their efficiency com

parison, Split plot and strip plot designs 

10 

U
nit-III 

Factorial experim
ents (2", 33, 33 system

s only), Com
plete and P

artial confounding, 
balanced incom

plete block designs w
ith param

etric relations and analysis under a 
fixed effect m

odel. 
10 

U
nit-IV

 &
 V

 
L

inear E
stim

ation Theory: 
L

inear Estim
ation, G

auss-M
arkov set-up, R

andom
 

&
 

M
ixed M

odels, 
E

rror 
&

 E
stim

ation Space, G
auss-M

arkov Theorem
, 

L
east Square 

Estim
ates, 

N
orm

al Equations, 
R

esidual 
Sum

 
of Squares, 

B
LU

E, 
C

onditions for 
Quadratic form

s 
to

 be Chi-Square distributed, and C
ochran's T

heorem
s. 

20 
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50 
T

o
ta

l N
o

. o
f L

e
c
tu

re
s-

T
e
a
c
h

i
n

g
 M

e
t
h

o
d

 -

T
h

e
 te

a
c
h

e
r in

 h
is/h

e
r leçture initially w

ill re
v

ise
 th

e c
o

n
te

n
ts

 o
f p

rev
io

u
s le

c
tu

re
 a

n
d

 then n
c w

i 

d
ra

w
 th

e
 o

u
tlin

e
s o

f n
e
w

 c
o

n
te

n
ts

 o
f today's lecture. 

T
h

e
rc

a
fte

r h
e
/sh

e
 w

ill ex
p

lain
 in

 d
e
ta

il o
n

e
 b

y
 o

I
C

 

th
e
 c

o
n

te
n

ts
 o

f th
e today's o

u
tlin

e
s. Finally h

e
/sh

e
 w

ill m
a
k

e
 a quick re

v
isio

n
 o

f today's 
n

e
w

 C
O

nci 

taught. 

H
o

m
e A

ssignm
ents, Q

uizzes, S
urprise C

lass 'T
ests-

T
h

e
 co

n
tin

u
in

g
 e

v
a
lu

a
tio

n
 p

ro
c
e
ss through h

o
m

e assignm
ents, quizzes, an

d
 surprise te

s
ts

 
W

ill 
D

c
 

d
o

n
e b

y
 th

e c
o

n
c
e
rn

e
d

 te
a
c
h

e
r te

a
c
h

in
g

 th
at c

o
u

rse
 at re

g
u

la
r in

te
rv

a
l o

f tim
e
. 

B
O

O
K

S
 R

E
C

O
M

M
E

N
D

E
D

: 
1. B

isw
as Suddendu, A

 Linear M
odel A

pproach To R
egression A

nalysis &
 Its A

pplication-
N

ew
 A

g
e In

tern
atio

n
al P

u
b

licatio
n

. 
2. B

apot R
.B

. , L
inear A

lgebra and L
inear M

odel-
C

am
b

rid
g

e U
n

iv
ersity

 P
ress. 

3. G
oon G

upta and D
as G

upta, F
undam

entals O
f S

tatistics-
S

. C
h

an
d

 &
 C

o
m

p
an

y
, N

ew
 D

elh
i 

4
. D

as and G
iri. D

esign O
f E

xperim
ents-

W
iley E

astern L
td. N

ew
 D

elhi. 
5. C

hochran W
.G

. and G
.M

. , E
X

perim
ental D

esign-
John W

iley and S
ons N

ew
 Y

ork. 
6. W

aynee L
ee, E

x
p

erim
en

tal D
esig

n
 and A

nalysis-
W

.H
. F

reem
a an

d
 C

o
m

p
an

y
 S

an
 F

ran
cisco

 
7. K

em
pthorne, O

, T
he D

esign and A
nalysis O

f E
xperim

ent-
W

iley E
astern L

td, N
ew

 D
elhi 

8. W
iner B.J.. Statistical Principles In Experim

ental D
esign-Tata M

c-G
raw

 H
ill Publishing C

o. 
9. Federer W

.T, Experim
ental D

esign-
O

xford &
 IB

M
 Publishing Com

pany. 

(
T

 
C

o
u

rse N
o. 

T
-202 

C
ourse T

itle: 
Inference-1: P

o
in

t E
stim

ation an
d

 
T

esting of H
ypothesis 

N
eed of the 

C
ourse: 

In Statistics population param
eters 

describe the characteristics 
under study. 

T
hese param

eters need to
 be estim

ated o
n

 the basis o
f collected data called sam

ple. 

Objective of the C
ourse: 

Th� 
purpose of estim

ation theory is 
to

 arrive 
at 

a
n

 estim
ator that exhibits 

optimality. 
T

he estim
ator takes observed data 

a
s a 

a
n

 input and produces 
a
n

 estim
ate o

f the param
eters. 

Learning Outcomes: 
T

his c
o

u
rse

 w
ill m

ake 
a student learn the various properties o

fa
 good estim

ator 
a
s w

ell as techniques to
 develop such estim

ators from
 both classical and Bayesian point of view

. 
D

etails of the syllabus and lecture division: 
Contents of the Course 

N
o. of LecturesS 

U
nit-I &

 II 
Properties of good estimators: consistency, unbiasedness, efficiency, sufficiency 

20 
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an
d

 com
pleteness, C

ram
m

er Rao-Inequality its applications and exam
ples, 

C
haracterization o

f distribution adm
itting sufficient statistics, R

ao-B
lackw

ell theorem
 

an
d

 Lehm
an-Scheffe' theorem

, U
niform

ly m
inim

um
 variance unbiased estim

ation. 

U
n

it-III 

10 

M
ethods O

f E
stim

ation: M
etlhod o

f m
axim

um
 likelihood, M

om
ents, M

inim
um

 Chi 
Square, 

properties 
o

f M
.L

.E
, 

existence 
o

f 
a 

best asym
ptotically 

norm
al 

estim
ate 

under regulatory conditions, H
azor B

azar theorem
. 

U
nit-IV

 &
 V

 
C

lassical H
ypothesis testing: Sim

ple &
 Com

posite H
ypothesis, C

oncept o
f C

ritical 
R

egions, 
T

est 
Functions, 

T
w

o
 

Types 
o

f 
E

rror, 
P

ow
er 

o
f 

th
e 

T
est, 

L
evel 

o
f 

Significance, 
Neym

an-Pearson 
L

em
m

a 
&

 
its 

G
eneralization, 

U
niform

ly 
M

ost 
Pow

erful T
ests, U

M
P

 T
est o

f O
ne-sided H

ypothesis 
for D

istributions w
ith M

onotone 
L

ikelihood 
R

atio T
est, R

andom
ized T

ests, U
M

PU
, Types 

A
, 

A
l 

C
ritical Regions, 

L
ikelihood R

atio T
est, Sim

ilar Test. 

20 

T
o

tal N
o. o

f L
ectures: 

5
0

 

T
eaching M

ethod 

T
h

e teacher in his/her lecture initially w
ill revise th

e contents o
f previous lecture and then h

e w
ill 

draw
 th

e outlines o
f n

e
w

 co
n

ten
ts o

f today's lecture. T
hereafter he/she w

ill explain in
 detail o

n
e
 by 

o
n

e
 

the co
n

ten
ts o

f th
e today's outlines. Finally he/she w

ill m
ake a quick revision o

f today's 
n

e
w

 co
n

ten
ts 

taught. 

H
o

m
e A

ssignm
ents, Q

uizes, Surprise C
lass Tests: 

T
he continuing evaluation process through H

om
e 

A
ssignm

ents, Q
uizes, Surprise 

T
ests 

w
ill 

b
e done by 

th
e concerned 

teacher teaching 
that 

c
o

u
rs

e
 

a
t 

regular interval o
f tim

e. 

B
O

O
K

S R
E

C
O

M
M

E
N

D
E

D
: 

1. 
G

oon A
.M

. 
, G

upta M
.K

., &
 D

as G
upta B

. An Outline o
f S

tatistical Theory V
-II-

T
h

e W
orld 

P
ress P

rivate L
td., C

alcutta. 

2. 
Rohtagi V

.K
. A

n
 Introduction to

 Probability Theory and M
athem

atical S
tatistics-W

iley 
E

astern L
td., N

ew
 D

elhi. 

3. 
H

ogg R
.V

. &
 Craig A

.T
. Introduction to

 M
athem

atical Statistics-
M

ac-M
illan Publications 

L
td. N

ew
 Y

ork. 

4. 
L

ehm
ann E

.L
. Theory o

f P
oint E

stim
ation 

-

John W
iley &

 S
ons N

ew
 Y

ork. 
5. 

M
ood G

rabill&
 B

ose Introduction to
 the Theory O

f Statistics- M
c-G

raw
 H

ill 
Rohtagi V

.K
. Statistical Inference-W

iley E
astern L

td. N
ew

 D
elhi. 

7. 
K

albfleiseh J.G
. Probability and Statistical Inference V

ol-I &
 I1-Springer-

V
erlag N

ew
 Y

ork 
8. 

S
axena &

 Surendran Statistical Inference 
-

S.C
hand &

 C
o L

td., N
ew

 D
elhi. 

. 
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ondon 
a
c
k

s
 S. T

he T
heory O

f Statistical Inference-
C

hapm
an &

 H
all 

e 
B

K
. Param

etric Inference -N
arosa Publishing H

ouse, N
ew

 D
elu 

u
k

h
o

p
a
d

h
y

a
y

 P. M
athem

atical Statistics-
N

ew
 C

entral B
ook A

gency, L
a
u

 
lcu

tta 

C
o

u
rse N

o. 
T

-2
0

3
 

C
o

u
rse T

itle: M
atrices &

 L
in

e
a
r D

iffe
re

n
c
e
 

Equations 

N
eed

 o
f th

e C
o

u
rse

: 
T

h
is co

u
rse fo

rm
s th

e m
ath

em
atical b

ack
g

ro
u

n
d

 fo
r co

u
rses su

c
h

 as m
u

ltiv
a
ria

te
 

analysis, design o
f experim

ents, quadratic form
s etc. 

S
o, the study o

f the course is o
f p

rim
e n

eed
. 

O
bjective of the C

ourse: 
To enable the readers to have a proper appreciation of the subject m

atter and 

to
 fortify their confidence in the understanding and application o

f m
ethods 

Learning O
utcom

es: 
A

fter studying 
this 

c
o

u
rse

 the 
students 

w
ill 

be 
able 

to
 understand 

the 
basic 

concepts 
o

f m
atrices, 

their types 
and 

their 
m

athem
atical operations leading 

to
 

the 
estim

ation 
o

f 
param

etric m
odels. 

D
etails of the syllabus and lecture division: 

C
ontents of the C

ourse 
No. of Lectures 

U
nit-I 

1
0

 
M

atrices: Algebra of m
atrices, m

atrices associated w
ith 

a given m
atrix. Sym

m
etric, 

Skew-symmetric, 
H

erm
itian 

and 
Skew

-H
erm

itian 
m

atrices 
w

ith 
their properties, 

Inverse 
of 

a 
m

atrix 
and 

the 
related theorem

s, 
T

race 
o

f 
a 

m
atrix, Idempotent, 

Involutory and Nilpotent matric�s. 
U

nit-I[° 
D

efinition of rank, Elementary transform
ations and their im

pact 
o

n
 rank, Elementary 

m
atrices and their inverse, N

orm
al form

 of a m
atrix and related important theorem

s, 
rank of a product of tw

o m
atrices. 

V
ector and Vector-space, linearly dependent and independent set of vectors and the 

related theorems, Sub-Space of an n-vector space, Basis of a sub space. 

10 

U
nit-III 

System 
of linear homogeneous 

and 
n

o
n

 homogeneous equations, Necessary 
and 

sufficient conditions for the consistency of a system
 of non-homogeneous equations. 

Characteristic 
m

atrix, equation 
and 

roots 
of 

a 
m

atrix, Caley 
H

am
ilton theorem, 

Unitary 
and Orthogonal matrices, Inner product of vectors 

and length 
of 

a 
vector 

orthogonal vectors. 

10 

U
nit-IV

 
Quadratic forms, Congruence of quadratic forms, Canonical form

, Definite, 
sem

i-
definite 

and indefinite quadratjc forms, Orthogonal reduction 
of 

a 
real symmetric 

matrix, Simultaneous reduction bf a pair of quadratic form
s. 

10 
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U
nit-V

 

10 
L

in
car 

D
ifference 

Equations: 
D

ifference 
equation 

w
ith 

its 
applications 

and 
properties 

in 
various 

fields. 
S

olutions 
of the 

first 
order 

lincar 
hom

ogeneous/non-

hom
ogeneous 

difference equations 
w

ith 
c
o

n
sta

n
t coefficient by 

operator 
and trial 

m
ethods. 

Solutions 
o

f 
the 

linear hom
ogeneous 

difference equations 
w

ith 
variable 

coefficients. 

T
otal N

o. of L
ectures: 

50 

T
e
a
c
h

in
g

 M
e
th

o
d

 -

T
he teacher in his/her lecture initially w

ill revise the co
n

ten
ts o

f previous lecture and then he w
ill 

draw
 the outlines of n

e
w

 co
n

ten
ts o

f today's lecture. 
T

hereafter he/she w
ill explain in detail 

o
n

e
 by 

o
n

e
 

the co
n

ten
ts of the today's outlines. Finally he/she w

ill m
ake 

a quick revision o
f today's 

n
e
w

 co
n

ten
ts 

taught. 

H
om

e A
ssignm

ents, Q
uizzes, Surprise C

lass T
ests: 

T
he continuing evaluation process through H

om
e Assignm

ents, Q
uizzes, Surprise T

ests w
ill be 

done by the concerned teacher teaching that c
o

u
rse

 at regular interval o
f tim

e. 

B
O

O
K

S SU
G

G
E

ST
E

D
: 

1. 
V

ashishtha A
.R

, "M
atrices:", K

rishna Prakashan M
edia Pvt.ILtd. 

-
2

. 
Narayan, S., 

"A
 T

ext B
ook Of M

atrices", S C
hand &

 C
o Ltd., N

ew
 D

elhi. 
3. 

B
ishw

as S., "A
 T

ext B
ook O

f M
atrix A

lgebra", K
hanna Publications, N

ew
 D

elhi. 
4. 

G
oel &

 M
ittal, 

" N
um

erical M
athem

atics" 
5. 

Saran,N
., "Introduction to

 m
atrices" 

6. 
Sharm

a, M
.M

., 
"L

inear D
ifference Equations." K

rishna Prakashan 
7. 

G
oel and M

ittal, 
"N

um
erical M

ethods." 
8. 

G
upta and Aggarwal, "L

inear D
ifference Equations." 

C
ourse N

o. 
T

-204 
C

ourse T
itle: 

R
eal an

d
 Com

plex A
nalysis 

N
eed of the C

ourse: 
It is 

a branch of m
athem

atical analysis dealing w
ith the set of real and com

plex 
num

bers 
w

hich plays 
the 

vital 
role 

to
 follow

 
the complexities 

of statistical topics 
in their research 

studies. 

Objective of the C
ourse: 

T
he m

ain object of studying the co
u

rse is to follow
 up various properties and 

important formulae related to real and complex num
bers w

ith their proofs. 
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L
e
a
rn

in
g

 O
u

tc
o

m
e
s: 

T
h

e
 stu

d
e
n

ts w
ill 

b
e a

b
le

 to
 
a
p

p
ly

 
th

e to
o

ls stu
d

ie
d

 in
 
th

e
 c

o
u

rs
e
 in

 
h

is 
fu

rth
e
r 

studies o
f statistical c

o
u

rse
s and research investigatio. 

D
etails o

f the syllabus and lecture division: 

N
o. 

of Lectures 
C

ontents of the Course 
U

nit-I 
K

e
a
l A

nalysis: 
Concepts o

f eontinuity and differentiability , R
oll's theorem

 
w

ith
 

1
ts 

geom
etric interpretation, Lagrange's 

and Cauchy's 
m

e
a
n

 
value 

theorem
s, 1ayior 

developm
ent of a function in á finite form

 w
ith L

agranges's, C
auchy's and R

oche s 
form

s of rem
ainders. 

10 

U
nit-II 

D
ouble 

and M
ultiple integrals, Change 

of order 
of integration, 

B
eta and 

G
am

m
a 

functions, D
irichlet's m

ultiple integrals and its L
iouville's extension. Convergence o

f 
Im

proper integrals. 
10 

U
nit-III 

Laplace 
and Laplace-Stieltjes 

transform
s 

w
ith 

their im
portant properties. 

Inverse 
Laplace-turansform and various m

ethods 
to

 obtain it. M
ean and V

ariance in 
term

s of 
L.T. 

Solution 
o

f sim
ple differential 

and differential-difference equations by using 
L

.T
. 

10 

U
nit-IV

 
Com

plex Analysis: 
Fundam

ental operations of complex number 
m

oduli 
and argum

ents, Geometric representation 
of algebric operations. 

Lim
ites, 

continuity 
and differentiability 

of 
a com

plex 
valued 

function. 
A

nalytic function, 
Cauchy-Riemann equations. H

arm
onic function, M

ethods for construction of analytic 
function. 

Properties of the 

10 

U
nit-V

 
Com

plex integration, Cauchy's fundam
ental theorem, Cauchy's integral form

ula and 
its extension, Cauchy's integral form

ula 
for the first 

and nth derivative 
o

f analytic 
function, Liouville's, Taylor's 

and L
aurent's theorem

s. Zeros and various types 
o

f 
singularities o

f a
n

 analytic function. C
ontour integration. 

10 

T
otal N

o. of Lectures: 
50 

Teaching M
ethod 

The teacher in his/her lecture initially will revise the contents of previous lecture and then he w
ill 

draw
 the outlines of n

e
w

 contents of today's lecture. Thereafter he/she w
ill explain in detail o

n
e
 by o

n
e
 

the contents of the today's outlines. Finally he/she w
ill m

ake 
a quick revision of today's 

n
e
w

 contents 
taught. 

Home Assignments, Quizzes, Surprise C
lass T

ests: 
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T
h

e
 continuing evaluation process through H

om
e A

ssignm
ents, Q

uizzes, an
d

 Surprise T
ests w

ill 
b

e
 d

o
n

e by the concerned teacher teaching that c
o

u
rs

e
 at regular interval o

f tim
e
. 

BOOKS RECOM
M

ENDED: 
~

1.S
hanti N

arayan: 
A

 course of m
athem

atical analysis. 
2. R

udin, W
. : Principles of m

athem
atical analysis. 

3. Richardson, C
.H

.: A
n Introduction 

to
 calculus of finite differences. 

4.G
oel &

 M
ittal 

N
um

erical m
athem

atics. 

5.Sharm
a,J.N

. 
: Infinite series. 

6. Phillips, E
.G

.: Functions of a com
plex variable. 

-
7

. Sharm
a, J.N

. 
: Functions of a com

plex V
ariable. 

8
.
 Sharm

a,J.N
. &

 Vasishtha,A.R.: R
eal analysis. 

9. Gupta,R.K.: Theory o
f functions o

f a com
plex variables. 

10. Spiegel, M
.R

.: Com
plex variables. 

C
ourse N

o. 
P-201 

P
ractical 

T
he topic-wise num

ber o
f practicals in Second Sem

ester w
ill be a

s follow
s: 

Topic 
N

o. of P
racticals 

M
atrices 

05 
D

esign of E
xperim

ents 
15 

Theory of Estim
ation &

 Testing of 
10 

H
ypothesis 

Total 
30 
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T
H

IR
D

 SE
M

E
ST

E
R

 

'C
o

u
rse

 T
itle: In

fe
re

n
c
e
-II: In

te
rv

a
l E

s
tim

a
tio

n
, 

S
e
q

u
e
n

tia
l A

nalysis &
 N

o
n

-P
a
ra

m
e
tric

 I
n

f
e
r
e
n

c
e
 

C
o

u
rse N

o. T
-301 

fixed 
N

eed of the C
ourse 

S
o

m
e
lim

e
s, 

th
e n

u
m

b
er o

f o
b

serv
atio

n
s req

u
ired

 bv th
e 

p
ro

c
e
d

u
re

 
to

 reach 
a 

d
ecisio

n
 

is
 

n
o

t 
I
x

e
d

 
n 

a
a
v

a
n

c
e
 

o
f 

th
e 

e
x

p
e
rim

e
n

t. 
In

 
su

c
h

 
c
a
se

s, 
in

fe
re

n
c
e
s 

c
a
n

 
b

e
 

d
ra

w
n

 
b

y
 

th
e
 

u
se

 
o

f 
th

e
 

s
e
q

u
e
n

u
a
l 

procedure. M
o

re 
s
o

, w
h

en
 

w
e
 d

o
 
n

o
t k

n
o

w
 the form

 o
f the population, non-param

etric 
s
ta

tis
tic

a
l 

tO
O

IS
 

Iik
e
 

Sign, 
R

un, 
M

edian, 
M

ann-W
hitney, 

K
-S

 
and 

C
hi-squire 

te
sts 

a
re

 
used 

to
 

in
fe

r 
a
b

o
u

t 
tn

e
 

characteristics o
f the population. 

O
bjective of the C

ourse-
T

he aim
 o

f the co
u

rse is to p
ro

v
id

e d
eep

er k
n

o
w

led
g

e o
f th

e in
feren

tial statistics su
ch

 as 
seq

u
en

tlal 

estiim
ation. O

C
 and A

S
N

 functions, 
loss and risk functions, 

one, tw
o

 an
d

 k
-sam

p
les 

n
o

n
-p

aram
etric 

te
sts. 

L
earning O

utcom
es-

T
he students w

ill be able to dem
ionstrate know

ledge and understanding o
f the principles and theory o

f 
statistical inference and the ability to fo

rm
u

late statistical h
y

p
o

th
esis an

d
 to

 u
se th

eo
ry

 to
 estim

ate m
o

d
el 

param
eters 

D
etails of the syllabus and lecture division: 

N
o. o

f L
ectures 

Contents of the Course 
Unit-I 

Interval 
E

stim
ation: 

C
onfidence 

Regions, 
B

est 
C

onfidence 
Intervals, 

Shortest 
C

onfidence 
Intervals, 

G
eneral 

M
ethod 

o
f 

finding 
C

onfidence 
Interval, 

and 
10 

Relationship with the Testing of Hypothesis. 
U

nit-II &
 III 

Sequential Analysis: 
Sequential probability 

ratio 
test 

and 
their applications to 

binom
ial, 

norm
al 

and 
other sim

ple 
cases, 

O
.C

. 
and 

A
.S.N

. 
functions 

and 
their 

applications, term
ination theorem

 of SPR
T

 w
ith probability 

o
n

e
. W

ald's fundam
ental 

20 

identity and its uses. 

U
nit-IV

 &
 V

 
Non-Parametric Inference :Probability Integral Transformation, 

Estim
ation 

O
f 

Quantiles, Construction of Confidence Interval for Population Quantiles, Estim
ation 

&Testing, T
est for Randomness, T

est based on R
uns &

 Sign for o
n

e
 &

 tw
o sam

ples 
problems, 

M
edian 

test, W
ilcoxon 

and M
ann-W

hitney 
tests. Kolmogorov-Smrinov 

test for one and tw
o sam

ples. 

20 

T
otal N

o. of Lectures-
50 
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Teaching M
ethod-

teach
er in his/her lecture initially w

ill revise the co
n

ten
ts of previous lecture an

d
 th

e
n

 n
e
 
w

u
 

tn
e
 outines o

f n
e
w

 contents o
f today's lecture. 

T
hereafter he/she will explain in detail o

n
e
 by o

n
e
 

o
n

te
n

ts
 o

f the to
d

ay
's outlines. 

F
inally he/she w

ill m
ake a quick revision o

f to
d

ay
's new

 contents 
taught. 

H
om

e A
ssignm

ents, Q
uizzes, Surprise C

lass T
ests-

h
e
 c

o
n

tin
u

in
g

 e
v

a
lu

a
tio

n
 

p
ro

c
e
s
s
 

th
ro

u
g

h
 

h
o

m
e
 
a
ssig

n
m

e
n

ts, 
q

u
iz

z
e
s
, 

a
n

d
 
s
u

rp
ris

e
 

te
sts 

w
ill 

b
e
 
d

o
n

e
 

b
y

 th
e co

n
cern

ed
 teach

er teaclh
in

g
 th

at co
u

rse at reg
u

lar in
terv

al o
f tim

e. 

B
O

O
K

S R
E

C
O

M
M

E
N

D
E

D
: 

1. 
W

ald A
, "Sequential A

nalysis"-
John W

iley and Sons N
ew

 Y
ork 

2. 
G

ib
b

o
n

s J.D
., "N

o
n

-
p

aram
etric S

tatistical In
feren

ce". M
cG

raw
 H

ill In
tern

atio
n

al E
d

itio
n

. 

3. 
S

ieg
el S

, "N
o

n
 P

aram
etric S

tatistics for B
eh

av
io

ral S
cien

ces"-
M

c G
raw

 H
ill E

d
itio

n
. 

4
.
 M

ood G
rabill and B

oss, "Introduction to the Theory of Statistics".-M
c-G

raw
 H

ill. 
5. G

oon A
.M

.G
u

p
ta M

.K
. and D

as G
upta B

. "A
n 

O
utline o

f S
tatistical T

heory V
-1I"-T

he W
orld Press 

Private Ltd. C
alcutta. 

6. R
ohatgi V

.K
., "A

n Introduction to Probability T
heory and M

athem
atical S

tatistics-
W

iley 
E

astern L
td. N

ew
 D

elhi. 
7. W

ald A
. S

tatistical D
ecision F

unctions"-
John W

iley and S
ons, N

ew
 Y

ork. 
8. F

erguson T
.S., "M

athem
atical S

tatistics-A
 D

ecision T
heoretic A

pproach'"-
A

cadem
ic Press. 

C
ourse N

o. 
T

-302 
C

ourse T
itle: Engineering Statistics, Q

uality 
C

o
n

tro
l an

d
 R

eliability 

N
eed of the C

ourse: 
In 

engineering and 
m

anufacturing, the 
know

ledge o
f this course deals 

w
ith 

assurance 
and 

failure 
testing 

in 
design 

and 
production o

f products 
or services 

to 
m

eet 
or exceed 

custom
er requirem

ents. 

O
bjective of the C

ourse: 
T

he.objective of the course is to have the know
ledge of various m

ethods to 

control the quality o
f a product and to increase the reliability o

f a device/system
. 

L
earning O

utcom
es: 

T
he students w

ill be able to apply the fundam
ental tools/m

ethods in various 

industrial plants. 
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D
e
ta

ils o
f th

e
 sy

lla
b

u
s a

n
d

 le
c
tu

re
 d

iv
isio

n
: 

N
o. o

f L
ectures 

C
ontents o

f the C
ourse 

U
n

it-I 
1

0
 

Q
u

ality
 C

o
n

tro
l: 

P
ro

cess 
c
o

n
tro

ls. 
C

oncept 
o

f 3-sigm
a 

lim
its. 

M
o

d
ifie

d
 

an
d

 Specifications 
lim

its. 

D
itfe

re
n

t types 
o

f co
n

tro
l 

ch
arts 

lik
e 

X
, 

R
, 

n
p

, 
p 

an
d

 
c 

w
ith

 
th

eir applications 
in

 

industry. 

C
oncept 

o
f 

quality 
an

d
 

m
eaning of 

control, 
P

ro
d

u
c
t 

a
n

d
 

U
nit-II 

100%
 inspection sam

pling, sam
pling inspection v/s 100%

 inspection. Single, D
ouble, 

u 
M

ultiple and sequential sam
pling plans for atributes. O

C, A
O

Q
L, A

SN
 an

d
 A

T
I 

curves. 
C

oncept 
o

f producer's 
and co

n
su

m
er's risk

, A
Q

L
 

and 
L

T
P

D
. 

V
ariable 

sam
pling plans. 

10 

U
n

it-III 

R
eliability T

heory: 
C

oncepts 
, 

availabilities, hazard rate, failure and bath-tub failure rate curve. 
C

onstant, linearly 
increasing an

d
 n

o
n

-lin
ear in

creasin
g

 h
azard

 m
odels. 

o
f 

reliability, 
point 

w
isean

d
 

steady 
state 

10 

Unit-IV 
G

am
m

a, norm
al, log-norm

al and truncated norm
al failure law

s. 
M

ean tim
e to system

 
failure (M

T
S

F
) and m

ean tim
e betw

een failures. 
S

eries, parallel, k
-o

u
t o

f n, series-
parallel, 

parallel-series, 
and 

non-series 
parallel 

configurations. 

redundancy, comparison of com
ponent, unit and standby redundancies 

10 

C
o

n
cep

t 
o

f 

U
nit-V

 
A

nalysis o
f reliability and M

T
S

F
 o

f n-unit standby redundancy. 
C

o
n

cep
ts o

f rep
air 

and preventive-m
aintenance (P.M

.). A
nalysis 

of-n non-identical 
unit series system

 
w

ith c
o

n
sta

n
t failure and repait rates, tw

o
 identical u

n
it active an

d
 passive redundant 

system
s 

w
ith 

co
n

stan
t failure 

and repair 
rates. 

Concepts 
o

f im
perfect sw

itching 
device, priority and non-priority repairs. 

10 

T
otal N

o. of L
ectures: 

50 
Teaching M

ethod 

T
he teacher in his/her lecture initially w

ill revise the co
n

ten
ts o

f previous lecture and then he w
ill 

draw
 the outlines o

f n
e
w

 co
n

ten
ts o

f today's lecture. T
hereafter he/she w

ill explain in detail o
n

e
 by 

o
n

e
 

the contents of the today's outlines. Finally he/she w
ill m

ake 
a quick revision o

f today's 
n

e
w

 contents 
taught. 

H
om

e Assignm
ents, Q

uizes, Surprise C
lass T

ests: 
T

he continuing evaluation process through H
om

e 
Assignments, Quizes, Surprise, T

ests 
w

ill 
be done by 

the concerned 
teacher teaching 

that 
c
o

u
rse

 
at 

regular interval of tim
e. 
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BOOKS RECOM
M

ENDED: 
B

a
rlo

w
 R

.F. and P
roschan F. M

athem
atical T

heory o
f R

eliability-
John W

iley and S
ons. 

S
i
 N

ath L
.S. , M

athem
atical T

heory O
f R

eliability-
A

ffiliated E
ast W

est P
ress P

vt. L
td. 

3. 
B

alagurusam
y, E. , R

eliability E
ngineering-T

ata M
c-

G
raw

 H
ill P

ublications, N
ew

 D
elhi 

4. 
G

ovil A
.K

. 
, Reliability Engineering. 

5. 
D

uncan A
.J.. Q

uality C
ontrol and industrial Statistics 

6. 
Ekam

baram
 

, A
cceptance Sam

pling 
7. 

B
ow

kder A
.K

. an
d

 G
o

o
d

e H
.P

. 
, Sam

pling Inspection by V
ariables-

M
c-G

raw
 H

ill E
dition. 

8. 
M

ontogom
ary, Introduction to

 Statistical Quality Control-
Jo

h
n

 W
iley and S

ons, N
ew

 Y
ork 

9. 
G

oon G
upta an

d
 D

as G
upta, Fundam

entals Of Statistics V
ol-II. T

h
e W

orld P
ress P

vt. L
td. 

10. D
im

itri K
ececioglu, Reliability and L

ife Testing H
and B

ook-
P

rentice H
all P

T
R

 
, N

ew
 Jersey 

11. Suddendu B
isw

as, S
tatistics O

f Quality C
ontrol-

Prentice H
all O

f India 
12. Em

est,G
.Frankel: System

 reliability and risk analysis. 
P

vt. L
td. 

C
ourse N

o. 
T

-303 
C

ourse T
itle: 

O
perations R

esearch-I 

N
eed of the C

ourse: 
It is purely applied c

o
u

rse
 having w

ide applicability tow
ards business/industries. 

O
bjective 

of the 
C

ourse: 
T

o provide 
the 

ideas 
of form

ulating 
m

athem
atical m

odeling 
and 

their 
optim

um
 solution in the context of practical problem

s belonging to
 G

ovt./Pvt. Sectors. 

Learning O
utcom

es: 
T

he knowledge 
of the contents 

of this 
c
o

u
rse

 w
ill help businessm

an/industrial 
m

anagers to
 take optim

um
 decisions/solutions to the executive type o

f problem
. 

D
etails of the syllabus and lecture division: 

Contents 
of the Course 

U
nit-I 

N
o. o

f L
ectu

res 
Introduction: 

D
efinition 

and 
scope 

of operations research, 
D

ifferent types of 
m

odels used in O
R

. V
arious phases of O

R
. 

A
llocation Problem

s: 
M

athem
atical form

ulation 
of L.P.P, Graphical m

ethod 
to 

10 
solve 

a L.P.P, Convex set, Convex com
bination and extrem

e points. Simplex m
ethod | 

to solve 
a L

P.P w
ith slack, Surplus and A

rtificial variables. Construction of dual of a | 
L.P.P. 

U
nit-II 

Inventory Control: 
inventory control. E0Q

 models with uniform/non-uniform 
rate 

of dem
ands 

w
hen 

Problerns 
of inventory 

and the various costs associated w
ith 

10 
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shortages 
a
re

 
allo

w
ed

 
an

d
 

n
o

t 
allo

w
ed

 
w

h
ile 

the 
replenishm

ent 
o

f inventory, 
1

s 

in
s
ta

n
ta

n
e
o

u
s
. 

E
O

Q
 

m
o

d
e
ls

 
w

ith
 

u
n

ifo
rm

 r
a
te

 
o

f 
d

e
m

a
n

d
s
 

w
h

e
n

 
s
h

o
rta

g
e
s
 

a
re

 

allow
ed/not allow

ed and replenishm
ent o

f the inventory is non-instantaneous. S
ingle 

p
erio

d
 in

v
e
n

to
ry

 m
o

d
e
ls w

ith
 n

o
 set u

p
 c

o
st an

d
 d

e
m

a
n

d
 rate is d

isc
re

te
/c

o
n

tin
u

o
u

s 

r.v. N
ew

spaper B
oy problem

. 

U
n

it-III 

T
ran

sp
o

rtatio
n

 
P

ro
b

lem
: 

M
athem

atical 
form

ulation 
o

f a 
transportation 

problem
, 

N
o

rth
w

est 
co

rn
er 

rule, 
unit 

cost 
p

en
alty

 
m

eth
o

d
 

and 
m

eth
o

d
 

o
f 

m
atrix

 
m

in
im

a. 

O
ptim

ality test, 
U

nbalanced 
transportation problem

, D
egenerecy 

in 
transportation 

problem
s. 

10 

A
ssignm

ent P
ro

b
lem

s: A
ssignm

ent problem
s, form

ulation o
f these problem

s and 

their solutions, U
nbalanced A

ssignm
ent problem

s. 

U
n

it-IV
 

C
riteria o

f p
u

re an
d

 m
ix

ed
 strategies, p

ay
-o

ff m
atrix

 an
d

 sad
d

le 
G

am
e T

heory: 
point. S

olution o
f zero sum

 tw
o person gam

es-
2x2, 2xn, m

x2 and m
x

n
 by m

inim
ax 

and m
axim

in technique, arithm
etic m

ethod, algebraic m
ethod, dom

inance principle, 
graphical 

m
ethod 

m
atrix 

m
ethod, 

sub-gam
e 

m
ethod 

and 
linear 

p
ro

g
ram

m
in

g
| 

techniques. 

10 

U
nit-V

 

Q
u

eu
ein

g
 T

h
eo

ry
: 

In
tro

d
u

ctio
n

 o
f th

e
 queuing system

, V
ario

u
s co

m
p

o
n

en
ts o

f a 

queueing system
. Pure B

irth Process; Pure D
eath Process, B

irth and D
eath Process, 

M
/M

/1, M
M

/1(G
eneralised), M

/M
/1 

F
C

F
S

/K
/, M

/M
/C

, A
m

ple Server m
odels, 

E
rlang's loss m

odel, M
achine tepair problem

. 

10 

T
otal N

o. of L
ectures: 

50 

T
each

in
g

 M
eth

o
d

-

T
he teacher in his/her lecture initialy w

ill r�vise 
the contents o

f previous lecture and then he w
ill 

draw
 the outlines of new

 contents of today's lecture. 
T

hereafter he/she w
ill explain in detail one by one 

the contents o
f the today's outlines. 

F
inally he/she w

ill m
ake a quick revision o

f to
d

ay
's new

 contents 

taught. 

H
o

m
e A

ssignm
ents, Q

uizzes an
d

 Surprise C
lass T

ests: 
T

h
e continuing evaluation process through 

H
om

e A
ssignm

ents, Q
uizzes and 

S
urprise T

ests w
ill be done by the concerned teacher teaching that 

course at regular interval o
f tim

¢. 

B
O

O
K

S
 R

E
C

O
M

M
E

N
D

E
D

: 

1. G
ass, S

.I, A
 L

inear P
rogram

m
ing M

ethods and A
pplications-

M
c-G

raw
 H

ill Publishing C
o. 

2. T
aha, O

perations R
esearch and Introduction-

M
ac-M

illan Publishing C
o., N

ew
 Y

ork. 
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3. Churchman C

.W
., A

ckoff R
.L

. and Arnoff E.L. 
In

tro
d

u
c
tio

n
 T

o
 O

p
e
ra

tio
n

s R
e
se

a
rc

h
-

Jo
h

n
 

W
iley and Sons 

, N
ew

 Y
ork. 

d
a
a
ty

 T
L

., M
athem

atical M
ethods O

f operations R
esearch, M

c-G
raw

 H
ill B

ook C
o., N

ew
 

Y
ork. 

S
a
tty

. T
L

., E
lem

ents O
r Q

ueueing T
heory-

M
e-G

raw
 H

ill B
ook C

o
.. N

ew
 Y

ork. 

1
4

s
p

a
n

 A
., S

asieni M
.&

 F
iedm

an L
. L

inear P
rogram

m
ing m

ethods and A
pplications-

John 

W
iley and Sons N

ew
 Y

ork. 
. 

C
hurchill R

.V
. 

. O
peration M

athem
atics-M

e-
G

raw
 H

ill K
ogakusha L

td., Calcutta 
8

. K
a
n

tiS
w

a
ro

o
p

 a
n

d
 

M
a
n

m
o

h
a
n

, O
p

e
ra

tio
n

s R
e
se

a
rc

h
-

S
.C

h
a
n

d
 a

n
d

 C
o

. , N
e
w

 D
e
lh

i. 

9. S
harm

a S.D
., O

perations R
esearch-

Pragati Prakashan, M
eeru

t. 

10. G
u

p
ta

 R
.K

., L
in

e
a
r P

ro
g

ra
m

m
in

g
-

K
rish

n
a P

rak
ash

an
 M

e
d

ia
 P

v
t.L

id
., M

e
e
ru

t. 

11. Jones A
.J., G

am
es Theory-

John W
iley and S

o
n

s-
N

ew
 Y

o
rk

. 

12. S
traffin E

D
., G

am
es Theory an

d
 Strategy-

T
h

e M
ath

em
atical A

sso
ciatio

n
 Of America. 

13. T
h

o
m

as L
.C

., G
am

es T
h

eo
ry

 an
d

 A
p

p
licatio

n
s-

Jo
h

n
 W

iley
 an

d
 S

o
n

s, N
e
w

 Y
o

rk
. 

A
ny one of the follow

ing: 
C

ourse N
o. 

T
-304 (a). C

ourse Title: D
ecision T

heory &
 B

ayesian 
Inference 

N
eed 

o
f 

th
e 

C
ourse: 

A
 

part 
from

 estim
ating 

param
eters, 

Statistics 
also 

attem
pts 

to
 

te
st 

the 

T
esting 

o
f 

conventional 
w

isdom
 

o
r
 

guesses 
o

r
 conjectures 

m
ad

e 
by experienced experim

enters. 
hypothesis does exactly that. 

O
bjective 

of th
e C

ourse: 
T

he 
c
o

u
rse

 aim
s 

to
 include 

the m
ethods 

o
f testing 

o
f hypothesis 

and 
its 

counter part interval estim
ation both in classical 

a
s w

ell 
a
s
 Bayesian fram

e w
ork. 

Learning O
utcom

es: 
A

fter learning this 
c
o

u
rse

 
a student m

u
st be able 

to
 develop 

tests and confidence 
intervals for population parameters. 
D

etails of the syllabus and lecture division: 

Contents of the Course 
N

o. of Lectures 
U

nit-I 
D

ecision Theory: 
L

oss function, R
isk function, Random

ised and Non-Random
ised 

D
ecision 

Rules, 
Adm

issible 
D

ecision 
Rule, Complete, 

Essential 
complete and 

m
inim

al complete 
classes 

of decision 
rules 

and 
their relationship, 

M
inim

ax 
and 

Bayes decision rules, Estimation testing viewed as decision rule problem
, Bayes and 

10 
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in
im

a
x

 estim
ators. M

in
im

a
x

 an
d

 B
ayes te

sts in sim
ple c

a
s
e
s
. 

U
nit-II &

III 

B
ayes 

E
s
tim

a
tio

n
: 

A
n

 
o

u
tlin

e
 o

f B
ayesian 

fra
m

e
w

o
rk

, B
ayes 

T
h

e
o

r
e
m

, T
y

p
es o 

priors, C
o

n
ju

g
ate prior, 

p
ro

p
e
r a

n
d

 im
proper prior, su

b
jectiv

e prior e
tc

., 
M

e
th

o
d

s
 o

f 

o
b

tain
in

g
 priors, T

ypes o
f lo

ss fu
n

ctio
n

s, S
quared 

e
r
r
o

r
 lo

ss fu
n

ctio
n

, A
b

s
o

lu
te

 
e
r
r
o

r
 

loss, O
-1

 lo
ss, A

sy
m

m
e
tric

 lo
ss fu

n
c
tio

n
s
 su

c
h

 a
s
 L

IN
E

X
 a

n
d

 E
n

tro
p

y
 lo

ss fu
n

c
tio

n
s, 

M
ix

tu
re

 
o

f 
lo

ss 
fu

n
c
tio

n
s, 

C
o

m
p

u
tatio

n
 

o
f 

posterior 
d

istrib
u

tio
n

, 
B

ay
esian

 

c
a
lc

u
la

tio
n

s, 
M

o
n

te
 C

a
rlo

 T
echnique, A

p
p

ro
x

im
atio

n
 
m

e
th

o
d

s, E
m

p
erical 

m
e
th

o
d

, 

G
ibbs sam

pler. 

20 

U
n

it-IV
 

10 

B
ayesian 

In
te

rv
a
l 

E
s
tim

a
tio

n
: 

C
re

d
ib

le
 

In
terv

als, 
H

ighest 
P

o
ste

rio
r 

D
ensity 

R
egions. Interpretation o

f th
e C

o
n

fid
e
n

c
e
 C

oefficient o
f a

n
 In

te
rv

a
l &

 its C
om

parison 

w
ith the C

oefficient of C
lassical C

onfidence Intervals. 
U

n
it-V

 

B
ayesian 

H
y

p
o

th
esis 

testin
g

:S
p

ecificatio
n

 
o

f th
e A

ppropriate 
F

o
rm

 
o

f th
e
 

P
rio

r 

D
istrib

u
tio

n
 fo

r 
a 

B
ayesian T

esting 
o

f H
ypothesis 

P
ro

b
lem

, 
P

rio
r O

dds, 
P

o
ste

rio
r 

O
dds, B

ayes Factor, B
ayesian Inform

ation C
riterion(B

IC
). 

10 

T
o

ta
l N

o
. o

f L
e
c
tu

re
s: 

50 

T
e
a
c
h

i
n

g
 M

e
t
h

o
d

 -

T
h

e teach
er in

 h
is/h

e
r le

c
tu

re
 initially w

ill re
v

ise
 th

e c
o

n
te

n
ts

 o
f previous le

c
tu

re
 an

d
 th

en
 h

e
 w

ill 

d
raw

 the o
u

tlin
e
s o

f n
e
w

 contents o
f today's lectu

re. 
T

h
e
re

a
fte

r h
e
/sh

e
 w

ill explain in
 d

etail o
n

e
 by 

o
n

e
 

the c
o

n
te

n
ts

 o
f th

e today's o
u

tlin
e
s. Finally h

e/sh
e w

ill m
a
k

e
 a quick re

v
isio

n
 o

f today's 
n

e
w

 c
o

n
te

n
ts

 

taught. 

H
o

m
e A

ssignm
ents, Q

uizzes, Surprise C
lass T

ests: 
T

h
e continuing ev

alu
atio

n
 p

ro
cess through H

o
m

e 

A
ssignm

ents, Q
uizzes, Surprise T

ests w
ill be done by 

the 
c
o

n
c
e
rn

e
d

 teach
er teaching 

th
at 

c
o

u
r
s
e
 

a
t 

regular in
terv

al o
f tim

e. 

B
O

O
K

S
 R

E
C

O
M

M
E

N
D

E
D

: 
1. 

M
ood 

G
rabill and B

oss, "Introduction to the T
heory o

f S
tatistics"-M

c-G
raw

 H
ill 

2. G
oon A

.M
.G

upta M
.K

. and D
as G

upta B
, "A

n O
utline of Statistical T

heory V
-Ir-T

he 
W

orld 
P

ress P
rivate L

td. C
alcu

tta. 
3. 

R
ohatgi V

.K
., "A

n Introduction to Probability T
heory and M

athem
atical S

tatistics" W
iley E

astern 
L

td. N
ew

 D
elhi. 

R
.V

. and C
raig A

.T
., "Introduction to M

athem
atical S

tatistics"-M
acm

illion P
ublications, 

4. H
o

g
g

 
5. W

ald A
., "Statistical D

ecision Functions"-
John W

iley and Sons.N
ew

 Y
ork. 

6. Ferguson T.S., "M
athem

atical Statistics"-A
 D

ecision Theoretic A
pproach-

A
cadem

ic Press. 
7. 

R
obert, c.P

., C
asella, "M

onte C
arlo S

tatistical m
ethods" G

. S
pringer, N

ew
 Y

ork. 
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8. Berger, J.O., "Statistical Decision Theory and Bayesian Analysis, Springer >

 
e
s. 

Course No. 
304(b) 

C
ourse 'T

itle: Stochastic P
rocess &

 
Survival A

nalysis 

N
eed o

f th
e C

ourse-
T

he m
athem

atical description o
f a random

 phenom
enon 

a
s
 it changes 

in tim
e
 is 

a 
stochastic process. 

S
ince 

the 
last century 

there 
has 

been greater realization 
that 

stochastic 
(or 

n
o

n
-

determ
inistic) m

odels 
a
re

 
m

o
re

 realistic than determ
inistic m

odels in m
any situations, 

the know
ledge o

f 
the c

o
u

rse
 contents is essential. 

O
bjective o

f the C
ourse-

Keeping in view
 the need of the course, the aim

 is to
 study the different types 

o
f stochastic process, random

 w
alk, renew

al theory w
ith their w

ide applicability in social science, 
econom

ics and m
anagem

ent sciences. 

Learning O
utcom

es-
T

he knowledge of the c
o

u
rse

 c
a
n

 be applied in various diverse fields such a
s 

operations research, finance and insurance sectors, banking, planning &
 forecasting. 

D
etails o

f the syllabus an
d

 lecture division: 

N
o. of Lectures 

C
ontents o

f the Co
u

rse 
U

nit-I 
Stochastic 

P
rocess: 

M
arkov 

C
hain, 

Cham
pm

an 
Kolm

ogorov 
equation, | 

classification o
f states, criteria for ergodic, persistent null and transient states, 

stationary distributions, lim
it theorem

s 
o

n
 transient and persistent null states. 

10 

U
nit-II 

Pure birth process, pure death process, 
birth and death processes, Yule-Furry 

process, Stationary process, Kolm
ogorov 

forw
ard 

and 
backw

ard equations, 
Counting 

Process, 
Poisson 

process, 
G

eneralized, 
filtered 

and 
com

pound 
Poisson process, 

10 

U
nit-IlI 

R
andom

 
w

alk, 
W

iener 
processes, 

G
aussion 

processes, 
m

e
a
n

 
function 

and 
covariance, 

K
ernal strictly stationary 

and 
covariance stationary 

processes 
Processes w

ith independent increm
ents, R

enew
al equations. 

10 

U
nit-IV

 &
 V

 
2

0
 

Survival Analysis: D
efinition 

of survival function, Failure-rate 
and hazard 

function, 
M

ean residual 
life 

and 
their relationship, Problem

s 
of life testing,. 

Estim
ation 

of 
average 

life 
and 

survival 
function 

w
ith type-I 

and type-II 
censored experiments, 

D
iscussion 

of different procedures 
follow

ed 
in 

life 
testing ex periments, Estimation of survival param

eters 
w

ith Exponential, 



W
eibull, N

orm
al, L

og-nom
al and G

am
m

a m
odels for flailure data. 

T
otal N

o. of L
ectures 

50 

T
eaching M

e
th

o
d

 
-

T
he teach

er in h
is/h

er lecture initially w
ill revise the c

o
n

te
n

ts
 o

f previous lecture 

a
n

d
 th

en
 he w

ill draw
 the o

u
tin

e
s
 o

f n
e
w

 c
o

n
te

n
ts

 o
f today's lectu

re. 
T

h
e
re

a
fte

r h
e/sh

e w
ill explain 

in
 

d
etail o

n
e
 by 

o
n

e
 thc 

c
o

n
te

n
ts

 of the todav's o
u

tlin
es. 

Finally h
e/sh

e w
ill m

ake a quick 
r
e
v

is
io

n
o

r
 

today's new
 

contents taught. 

H
o

m
e A

ssignm
ents. Q

uizzes, S
urprise C

lass T
ests-

T
h

e continuing ev
alu

atio
n

 p
ro

cess through h
o

m
e
 

assignm
ents. quizzes, a

n
d

 surprise te
s
ts

 w
ill be d

o
n

e by th
e c

o
n

c
e
rn

e
d

 teach
er teaching that c

o
u

r
s
e
 a

t 

regular in
terv

al o
f tim

e
. 

B
O

O
K

S
 R

E
C

O
M

M
E

N
D

E
D

: 

1. 
C

ox, D
.R

. and M
iller.H

.D
.: 

T
he Theory O

f Stochastic P
ro

cesses. 

:Stochastic Processes. 
2. 

D
eeb, J.L

. 

3. 
S

rinivasan, S
.K

. an
d

 
:Stochastic Processes. 

M
e
n

a
ta

.K
.K

. 

4. 
B

artlett, M
.S

. 
In

tro
d

u
ctio

n
 to

 S
to

ch
astic P

ro
cesses. 

5. 
P

rabhu, N
.U

. 
Stochastic Processes 

6. 
S

inha, S. K
. 

: 
R

eliability and L
ife T

esting. 

7. 
L

aw
less, J. F. 

:S
ta

tis
tic

a
l M

o
d

els an
d

 M
e
th

o
d

s for Life T
im

e D
ata. 

8. 
M

an
n

 S
ch

effer 
: 

M
e
th

o
d

s for Statistical A
nalysis o

f R
eliability and L

ife D
ata. 

and S
ingupurw

alla 

C
o

u
rse N

o. 
P

-3
0

1
 

P
ractical 

T
h

e topic-w
ise n

u
m

b
e
r o

f practicals in T
h

ird
 S

e
m

e
ste

r w
ill be a

s
 fo

llo
w

s: 

Topic 
N

o
. of P

racticals 

Q
u

ality
 C

o
n

tro
l 

10 

Interval E
stim

ation, Sequential A
nalysis &

 

N
o

n
-P

aram
etric In

feren
ce 

15 

05 
B

ayesian/Survival A
nalysis 

T
otal 

30 
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F
O

U
R

T
H

 S
E

M
E

S
T

E
R

 

C
o

u
r
s
e
 T

itle
: 

M
u

l
t
i
v

a
r
i
a
t
e
 A

n
a
ly

s
is

 
I
t
 

C
o

u
rs

e
 N

o
. T

-4
0

1
 

N
e
e
d

 o
f
 th

e
 C

o
u

rs
e
-

n
e
e
d

 
to

 
in

fe
r a

b
o

u
t 

th
e
 

m
u

l
t
i
v

a
r
i
a
t
e
 

te
c
h

n
iq

u
e
s 

s
u

c
h

 
a
s
 
fa

c
to

r a
n

a
ly

sis, 
d

i
s
c
r
i
m

i
n

a
t
e
 a

n
a
ly

sis, 
c
lu

s
te

r
 

an
aly

sis, 
a
n

d
 

p
rin

cip
al 

c
o

m
p

o
n

e
n

t 
an

aly
sis, 

e
tc

. 
w

h
ic

h
 

a
r
e
 

u
s
e
d

 
in

 
re

d
u

c
tio

n
, 

f
a
c
t
o

r
i
z
a
t
i
o

n
 

a
n

d
 

c
la

s
s
if

ic
a
tio

n
 a

n
d

 an
aly

sis o
f th

e
 h

ig
h

-d
im

e
n

s
io

n
a
l d

a
ta

. 

D
u

e
 to

 th
e
 
m

u
l
t
i
-
d

i
m

e
n

s
i
o

n
a
l
 
n

a
t
u

r
e
 o

f th
e
 d

a
ta

 arisin
g

 fro
m

 th
e
 v

a
r
io

u
s
 field

s, it is th
e
n

 p
rim

a
ry

 

O
bjective o

f the C
ourse 

T
o

 p
ro

v
id

e p
ractical training 

a
n

d
 e

x
p

e
rie

n
c
e
 in

 
th

e
 a

p
p

lic
a
tio

n
 o

f th
e
 th

eo
ry

 
to

 
th

e
 statistical1

 

m
o

d
elin

g
 o

f d
a
ta

 fro
m

 re
a
l ap

p
licatio

n
s, in

clu
d

in
g

 m
o

d
e
l id

e
n

tific
a
tio

n
, e

s
tim

a
tio

n
 a

n
d

 in
te

rp
re

ta
tio

n
. 

L
e
a
rn

in
g

 O
u

tc
o

m
e
s
 

T
h

e
 stu

d
e
n

ts sh
o

u
ld

 b
e a

b
le

 to
 d

e
m

o
n

s
tr

a
te

 k
n

o
w

led
g

e a
n

d
 u

n
d

e
rsta

n
d

in
g

 o
f p

aram
etric a

n
d

 
n

o
n

-

param
etric tests, 

d
is

c
r
im

in
a
n

t analysis, 
fa

c
to

r analysis, 
a
n

d
 principal 

c
o

m
p

o
n

e
n

t analysis 
in

 
m

e
d

ic
a
l, 

in
d

u
strial, en

g
in

eerin
g

, business a
n

d
 m

a
n

y
 o

th
e
r s

c
ie

n
tific

 a
r
e
a
s
. 

D
e
ta

ils o
f th

e
 syllabus a

n
d

 le
c
tu

re
 d

iv
is

io
n

: 

N
o

. o
f L

ecturesS 
C

ontents o
f th

e C
o

u
rse 

U
nit-I 

M
u

ltiv
a
ria

te
 N

o
rm

a
l D

istrib
u

tio
n

, D
is

trib
u

tio
n

 o
f R

a
n

d
o

m
 V

e
c
to

r Y
 

=
 

C
X

 w
h

e
n

 C
 

is 

a N
on-S

ingular M
atrix, D

istrib
u

tio
n

 o
f p-variate R

a
n

d
o

m
 V

e
c
to

r Z
 

=
 

D
X

 w
h

e
n

 D
 

is 
a 

q
x

p
 m

atrix
 of rank q(<p), M

arginal &
 C

onditional D
istrib

u
tio

n
s o

f a 
S

u
b

-V
e
c
to

r o
f a 

N
orm

ally 
D

istrib
u

ted
 

V
ector, 

M
o

m
e
n

t 
G

enerating 
F

u
n

c
tio

n
 

&
 

C
haracteristic 

F
unction o

f a N
o

rm
ally

 D
istrib

u
ted

 R
an

d
o

m
 V

ector, A
d

d
itiv

e p
ro

p
erty

 o
f a p

-v
ariate 

N
o

rm
a
l D

istrib
u

tio
n

. 

10 

U
nit-II 

M
axim

um
 

L
ikelihood 

E
stim

ators o
f 

M
ean 

V
ector 

and 
C

o-V
ariance 

M
atrix, 

D
istribution o

f the S
am

ple M
ean V

ector, D
istribution o

f the Q
u

ad
ratic F

o
rm

, Y
T

Y
 

w
hen Y

-
N

p(0, T
), and T

 is N
on-S

ingular, T
ests &

 C
ontidence R

egions for 
w

h
en

 
A

 is know
n, S

ufficient statistics for ji and A
,. 

10 

U
nit-III 

H
otelling's T? Statistic as a function of L

ikelihood R
atio C

riterion, its D
istribution, 

A
pplications and Invariant property, M

ahalanobis D
a Statistic, W

ishart D
istribution 

w
ith derivation &

 its properties. 

10 
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U
nit-IV

 
P

roblem
 of Classification 

into 
o

n
e
 o

f tw
o

 categories, Procedures o
f Classification 

n
to

 
o

n
e
 

o
f 

tw
o

 populations 
w

ith 
know

n density 
functions, 

Priori probabilities 
&

 
C

O
sts 

o
f m

isclassification, 
B

est Regions of Classification 
into 

o
n

e
 

o
f 

tw
o

 
k

n
o

w
n

 
M

ultivariate N
orm

al Populations, Fisher's D
iscrim

inant Functions. 

10 

U
nit-V

 

M
ultiple regression A

nalysis, M
ultiple &

 Partial C
orrelations and their Estim

ation, 
D

istributions 
of 

Partial 
&

 
M

ultiple 
C

orrelation 
C

oefficients 
in 

Sam
ples 

from
 

M
ultivariale N

orm
al Populations in the N

ull 
c
a
s
e
s
 only. 

10 

T
otal N

o. o
f L

ectures-
50 

Teaching M
ethod 

T
he teacher in his/her lecture initially w

ill revise the contents of previous lecture and then he w
ill 

draw
 the outlines o

f new
 contents o

f to
d

ay
's lecture. 

T
hereafter he/she w

ill ex
p

lain
 in detail one by one 

the contents o
f the to

d
ay

's outlines. 
F

inally he/she w
ill m

ake a quick revision o
f to

d
ay

's new
 co

n
ten

ts 

taught. 

H
om

e A
ssignm

ents, Q
uizzes, S

u
rp

rise C
lass T

e
sts 

T
he continuing evaluation process through h

o
m

e assignm
ents, quizzes, and surprise tests w

ill be 
done by the concerned teacher teaching that course at regular interval of tim

e. 

B
O

O
K

S R
E

C
O

M
M

E
N

D
E

D
: 

1
.
 A

nderson T
.W

., "M
ultivariate A

nalysis"-W
iley Eastern Ltd., N

ew
 D

elhi. 

2. 
G

iri N
.C

., "M
ultivariate S

tatistical In
feren

ce"-
C

harles G
riffin and C

o.L
td. L

ondon 

3. R
ao, C

.R
, "A

dvanced S
tatistical M

ethods In B
iom

etric R
esearch"-

John W
iley and S

ons. 

-

4 M
orrison, D

.F. "M
ultivariate Statistical M

ethods" M
egraw

 H
ill International E

dition. 
5. Roy, S

.N
, "S

om
e aspects o

f M
ultivariate analysis". 

6. Singh B.M
. "M

ultivariate statistical analysis". 

C
o

u
rse N

o. T
-402 S

R
. 

C
ourse T

itle: Econom
ic Statistics and 

D
em

ography 
N

eed of the C
ourse: 

T
im

e series is 
a sequence o

f data points m
easured at, o

ften
 uniform

, intervals. 
It 

is needed to forecast the future events. 
For social and 

econom
ic purposes 

o
n

e
 needs 

to study 
the 
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O
C

ie
tie

s o
r g

ro
u

p
s in

 v
ie

w
 o

f th
e
ir b

irth
 an

d
 m

o
rtality

 rates. 
D

em
o

g
rap

h
y

 stu
d

ies th
e m

e
a
su

re
m

c
u

 

population processes. 

O
bjective of the C

ourse: 
T

h
e 

c
o

u
r
s
e
 

a
im

s 
to

 study 
v

a
rio

u
s 

m
o

d
e
ls 

a
n

d
 co

m
p

o
n

en
ts 

o
f 

tim
e
 
s
e
r
i
e
s
 

analysis for 
forcasting purposcs. 

lt 
also

 gives 
the study 

o
f d

is
trib

u
tio

n
 o

f population 
w

ith
 

resp
ect 

to
 

birth, m
igration, ag

in
g

 an
d

 death. 

L
earn

in
g

 O
u

tc
o

m
e
s
: 

A
fte

r studying th
is 

c
o

u
r
s
e
 
o

n
e
 le

a
rn

s th
e 

m
o

s
t im

portant technique o
f fo

re
c
a
stin

g
 

u
s
e
d

 
in

 e
c
o

n
o

m
ic

 analysis. 
It w

ill also
 equip 

a 
stu

d
e
n

t w
ith

 to
o

ls u
se

d
 in

 p
o

p
u

latio
n

 s
tu

d
ie

s
. 

D
etails o

f th
e
 syllabus a

n
d

 le
c
tu

re
 d

iv
isio

n
: 

N
o. o

f L
ecturess 

C
ontents 

of the C
ourse 

U
n

it-I &
 II 

T
im

e
 

S
e
rie

s 
A

nalysis: 
O

bjects, 
D

ecom
position, T

e
s
ts

 
o

f 
R

a
n

d
o

m
n

e
ss, 

Trend 

co
m

p
o

n
en

t, polynom
ial, logistic, G

om
pertz, L

og-norm
al trend functions, sm

oothing 

o
f m

oving a
v

e
ra

g
e
, spencer's 

fo
rm

u
la

e
 

an
d

 effects, 
S

lutsky-yule effect, variate 
d

ifferen
ce m

ethod, M
e
a
su

re
m

e
n

t o
f seasonal an

d
 cyclical functions, peridogram

 a
n

d
 

H
arm

onic A
nalysis. 

20 

S
tatio

n
ary

 T
im

e S
eries: 

C
oncepts, A

u
to

c
o

rre
la

tio
n

 an
d

 C
orrelogram

 analysis. 

U
n

it-II 

D
e
m

a
n

d
 A

nalysis: D
istrib

u
tio

n
 o

f Incom
e, In

co
m

e an
d

 D
em

an
d

 e
la

stic
itie

s. M
eth

o
d

 

for estim
ating elasticities 

using fam
ily 

budget data and 
tim

e 
series 

data, E
ngel's | 

C
u

rv
e and E

n
g

el's law
. 

1
0

 

U
nit-IV

&
 V

 

D
em

ography: Sources o
f D

em
ographic data, L

im
itations and uses o

f dem
ographic 

data, vital rates and ratios, D
efinition, construction and uses, life tables, com

plete and 
abridged construction of life table from

 vital statistics and census returns, uses of life 
tables. L

ogistic and other population grow
th curves, M

easure of fertility gross and net 
reproduction rates, stationary and stable population theory. U

ses o
f L

otka's stable 
population theory in estim

atio
n

 o
f d

em
o

g
rap

h
ic p

aram
eters, m

eth
o

d
s o

f in
ter-cen

sal 
and p

o
st-cen

sal estim
atio

n
. 

20 

T
etal N

o. ef L
ectures: 

50 

Teaching M
ethod-
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T
h

e
 te

a
c
h

e
r in

 h
is

/h
e
r le

c
tu

re
 in

itia
lly

 w
ill re

v
ise

 th
e
 c

o
n

te
n

ts
 o

f p
re

v
io

u
s
 le

c
tu

re
 a

n
d

 th
e
n

 h
e
 w

ilt 

d
ra

w
 th

e o
u

tlin
es o

f n
ew

 c
o

n
te

n
ts o

f to
d

a
y

's lectu
re. 

T
h

e
re

a
fte

r h
e/sh

e w
ill e

x
p

la
in

 in
 d

etail o
n

e
 b

y
 O

nC
 

th
e
 c

o
n

te
n

ts o
f the today's outlines. Finally he/she w

ill m
ak

e 
a quick revision o

f today's 
n

e
w

 contein 
taught. 

H
om

e A
ssignm

ents, Q
uizzes, Surprise C

lass T
ests: 

T
h

e continuing evaluation process through H
o

n
e
 A

ssignm
ents, Q

uizzes and Surprise T
ests w

il 
b

e done by the concerned teacher teaching th
at c

o
u

rse
 a

t regular interval o
f tim

e. 

B
O

O
K

S
 R

E
C

O
M

M
E

N
D

E
D

: 

1. G
oon G

upta and D
as G

upta, Fundam
entals O

f S
tatistics V

-II, T
h

e W
o

rld
 P

ress 
, Pvt. Lid., 

2. K
endallM

.G
.., T

h
e A

dvanced Theory Of Statistics V
ol-I &

 I1-
C

harles G
riffin &

 C
o

 L
td., 

3. W
ald H

. D
em

and A
nalysis-

T
he A

cadem
ic P

ress 
4

. Johnsonton J, E
conom

ic M
odels -John W

iley and S
ons 

, N
ew

 Y
ork. 

5. C
ox P.R

., Dem
ography-Cam

bridge U
niversity Press. 

6. B
isw

as, S
: Stochastic processes in dem

ography and applications. 

C
ourse N

o. 
T

-403 
C

ourse T
itle: 

O
perations R

esearch-II 
N

eed of the C
ourse: 

T
he 

c
o

u
rse

 
is 

designed 
to

 
introduce 

students 
to

 
idea 

o
f 

various 
types 

o
f program

m
ing, 

sequencing and replacem
ent problem

 of item
s that deteriorate. 

O
bjective of the C

ourse: 

T
o give students 

a 
firm

 foundation 
in the advanced optim

ization techniques for the solution o
f 

the problem
s covered in 

c
o

u
rse

 contents. 

Learning O
utcom

es: 
T

o develop 
the ability to form

ulate fairly com
plex optim

ization problems 
in 

the 
context 

o
f 

practical problem
s. 

D
etails o

f the syllabus an
d

 lecture division: 

Contents of the Course 
U

nit-I 
| Integer Linear Programming: 

Concept of integer linear programming problem
s, N

o. of Lectures 

10 
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G
o

m
o

ry
' S 

all 
P

P
 

techniques, 
B

ranch 
and 

B
ound 

m
ethod 

for 
solving 

P 
A

pplications of IPP. 
U

nit-II 
Q

uadratic Program
m

ing: 
10 

S
tru

ctu
re 

o
f 

q
u

ad
ratic 

p
ro

g
ra

m
m

in
g

, 
K

u
h

n
-T

u
c
k

e
r 

conditions, W
olfe's m

odified sim
plex and Beale's methods for solving a 0.P. 

U
n

it-III 
10 

R
evised 

S
im

plex 
M

ethod: 
com

putational procedure for standard form
-

1 and standard form
-2. 

Standard 
form

s 
for 

revised 
sim

plex 
m

ethod 

U
n

it-IV
 

10 

Jo
b

 S
eq

u
en

cin
g

: 
A

ssum
ptions, S

olution o
f seq

u
en

cin
g

 p
ro

b
lem

s, P
ro

cessin
g

 n jo
b

s 
through tw

o m
achines, P

rocessing n jo
b

s through three m
achines, P

rocessing tw
o 

jobs through n-m
achines, P

rocéssing n-jobs through n-m
achines. 

R
e
p

la
c
e
m

e
n

t P
ro

b
le

m
: 

R
ep

lacem
en

t p
o

licy
 o

f item
s w

h
o

se m
a
in

te
n

a
n

c
e
 c

o
st 

increases w
ith tim

e constant and varying scrap value. 
U

n
it-V

 

10 
C

P
M

-P
E

R
T

: 
D

evelopm
ent 

of 
C

PM
/PE

R
T

 
techniques, 

events 
and 

activities, 
application o

f C
P

M
/P

E
R

T
 techniques 

N
etw

ork diagram
 representation, rules for 

draw
ing 

N
etw

ork diagram
, 

C
ritical 

P
ath A

nalysis, 
P

roject ev
alu

atio
n

 
an

d
 

rev
iew

 
technique (P

E
R

T
).U

pdating o
f the project, resource allocation. 

T
otal N

o. of L
ectures 

50 

T
e
a
c
h

in
g

 M
e
th

o
d

 -

T
he teacher in his/her lecture initially w

ill revise the contents o
f p

rev
io

u
s lecture and then he w

ill 
draw

 the outlines o
f new

 contents of today's lecture. 
T

hereafter he/she w
ill explain in detail one by o

n
e 

the co
n

ten
ts o

f the today's outlines. Finally he/she w
ill m

ake a quick revision o
f today's 

n
e
w

 c
o

n
te

n
ts 

taught. 

H
om

e A
ssignm

ents, Q
uizzes an

d
 Surprise C

lass T
ests: 

T
he continuing evaluation process through 

H
om

e Assignm
ents, Q

uizzes 
and Surprise T

ests w
ill be 

done by 
the concerned teacher teaching 

th
at 

course at reg
u

lar in
terv

al o
f tim

e. 

B
O

O
K

S R
E

C
O

M
M

E
N

D
E

D
: 

1. G
ass, S.I, A

 L
inear Programming M

ethods and Applications-
M

c-G
raw

 H
ill Publishing C

o. 
2. Taha, Operations R

esearch and Introduction-
M

ac-M
illan Publishing Co., N

ew
 Y

ork. 
3. Churchm

an C.W
., A

ckoff R.L. and A
rnoff E.L., Introduction T

o Operations R
esearch-

John 
W

iley and Sons, N
ew

 Y
ork. 

4. Saaty T.L., M
athem

atical M
ethods O

f operations Research, M
c-G

raw
 H

ill B
ook Co., N

ew
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York 
5. Satty, T.L., E

lem
ents O

f Queueing Theory-
M

c-G
raw

 H
ill B

ook C
o., N

ew
 IO 

6. Y
asp

an
 A

. 
S

asien
i M

.&
 F

ie
d

m
a
n

 L
., L

in
e
a
r P

ro
g

ra
m

m
in

g
 m

e
th

o
d

s a
n

d
 A

p
p

lic
a
tio

n
s-

Jo
n

n
 

W
iley and Sons N

ew
 Y

ork. 

7. C
hurchill R

.V
. . O

peration M
athem

atics-M
c-

G
raw

 H
ill K

ogakusha L
td., C

alcu
ta. 

8. K
antiS

w
aroop and 

M
anm

ohan, O
perations R

esearch-
S

.C
hand and C

o. , N
ew

 L
elhi. 

9. Sharm
a S.D

., Operations R
escarch-

Pragati Prakashan, M
eerut. 

10. Gupta R
.K

.. L
inear Program

m
ing-

K
rishna Prakashan M

edia Pvt.L
td., M

eerut. 
11. Jones A

.J., G
am

es Theory-
John W

iley and Sons-
N

ew
 Y

ork. 
12. Straffin E.D

., G
am

es Theory and Strategy-The M
athem

atical A
ssociation Of America. 

13. T
hom

as L
.C

., G
am

es Theory and Applications-
John W

iley and Sons, N
ew

 Y
ork. 

Any o
n

e
 of the following: 

C
ourse T

itle: C
om

puter O
riented 

S
tatistical M

ethods 

C
ourse N

o.: 404(a) 

N
eed of the Course 

T
he primary needs 

a
re

 to acquaint students w
ith the functionalities of the com

ponents o
f the 

com
puter and to abreast them

 w
ith the latest developments in the com

puting w
orld thereby enabling 

them
 to perform data analysis effectively and efficiently in any specialized statistical softw

are. 
Objective of the Course 

T
he objective 

of the 
co

u
rse is 

to enhance the programming skills 
and working knowledge 

of 
available num

erical and statistical softwares. 
Learning Outcom

es 

The students w
ill be able to u

se advanced statistical softw
ares such a

s R, S-Plus, SPSS, etc. for 
the analysis of complex statistical data coming from

 the various fields like industry, marketing, finance, 
agriculture and business. 

D
etails of the syllabus and lecture division: 

Contents of the Course 
Unit-I& II 

Introduction 
to 

the 
statistical 

softw
are 

R, 
D

ata objects 
in 

R, Creating 
vectors, 

Creating matrices, Manipulating data, Accessing elements of a vector or matrix, | No. of Lectures 

20 
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R
e
a
d

 
a 

L
Ists, A

ddition, M
ultiplication, S

u
b

tra
c
tio

n
, T

ran
sp

o
se, 

In
v

e
rse

 o
f 

m
a
tr

ic
e
s
. 

file. 
B

oolean operators. 
10 

U
n

it-III 

K
-
G

r
a
p

h
ic

s
: 

H
istogram

, 
B

o
x

p
lo

t, 
S

tc
a
m

 a
n

d
 leaf plot, S

c
a
tte

r
 plot, 

m
a
tp

lo
t, 

P
lo

t 

o
p

tio
n

s
; M

u
ltip

le plots in 
a single g

rap
h

ic w
in

d
o

w
, A

d
ju

stin
g

 g
rap

h
ical p

a
ra

m
e
te

rs
. 

L
o

o
p

in
g

: 
F

o
r loop, re

p
e
a
t loop, w

h
ile

 loop, if c
o

m
m

a
n

d
, if else c

o
m

m
a
n

d
 

U
nit-IV

 &
V

 
20 

V
a
r
ia

n
c
e
, 

C
o

v
a
r
ia

n
c
e
, 

C
o

rre
la

tio
n

, 
L

in
e
a
r re

g
re

ssio
n

. 
O

n
e
 
a
n

d
 
t
w

o
 sa

m
p

le
 
t-te

s
ts

, 

A
n

a
ly

sis 
o

f
 

V
a
r
ia

n
c
e
 

(A
N

O
V

A
): 

F
a
c
to

r
 

v
a
ria

b
le

s
, 

A
N

O
V

A
 table, 

M
u

ltip
le

 

c
o

m
p

a
ris

io
n

s
; C

h
i-sq

u
a
re

 
te

s
ts

: g
o

o
d

n
e
ss o

f fit, 
C

o
n

tin
g

e
n

c
y

 ta
b

le
s, 

N
o

n
-
p

a
r
a
m

e
t
r
i
c
 

te
sts, 

D
is

tr
ib

u
tio

n
 fu

n
c
tio

n
s
 in

 R
, A

 
s
im

u
la

tio
n

 ap
p

licatio
n

: M
o

n
te

 C
a
rlo

 In
te

g
ra

tio
n

, 

R
an

d
o

m
 sam

p
lin

g
, B

o
o

tstrap
p

in
g

. 

S
ta

tistic
a
l 

M
e
th

o
d

s: 
U

n
i
v

a
r
i
a
t
e
 

a
n

d
 

M
u

l
t
i
v

a
r
i
a
t
e
 

s
ta

tis
tic

s
; 

M
e
a
n

, 
M

e
d

ia
n

 

T
o

ta
l N

o
. o

f L
e
c
tu

r
e
s
-

5
0

 

T
e
a
c
h

i
n

g
 M

e
t
h

o
d

 -

T
h

e
 te

a
c
h

e
r in

 h
is/h

e
r le

c
tu

re
 initially w

ill re
v

ise
 the c

o
n

te
n

ts
 o

f p
rev

io
u

s le
c
tu

re
 a

n
d

 th
e
n

 h
e
 w

ill 

d
ra

w
 th

e o
u

tlin
e
s of new

 c
o

n
te

n
ts

 of today's le
c
tu

re
. 

T
h

e
re

a
fte

r h
e
/sh

e
 w

ill explain in
 d

e
ta

il 
o

n
e
 by 

o
n

e
 

th
e c

o
n

te
n

ts
 o

f th
e today's o

u
tlin

e
s. 

F
inally h

e
/sh

e
 w

ill m
a
k

e
 a quick re

v
is

io
n

 o
f to

d
ay

's 
n

e
w

 
c
o

n
te

n
ts

 

taught. 

H
o

m
e A

ssig
n

m
en

ts, Q
u

izzes, S
u

rp
rise

 C
la

ss T
e
sts-

T
he continuing evaluation process through h

o
m

e assig
n

m
en

ts, q
u

izzes, an
d

 su
rp

rise tests w
ill b

e
 

done by the concerned teacher teaching that co
u

rse at reg
u

lar in
terv

al o
f tim

e. 

B
O

O
K

S R
E

C
O

M
M

E
N

D
E

D
: 

. 
A

lain F. Zuur, E
lena N

. Ieno, and E
rik M

eesters, "A
 B

eginner's G
uide to

 R
", Springer, 2009, 

ISBN
:978-0-387-93836-3. 

2. 
M

ichacl J. Craw
ley, "Statistics: A

n
 Introduction using R

", W
iley, 2005, IS

B
N

 0-470-02297-3. 
3. 

Phil Spector, "D
ata M

anipulation w
ith R", Springer, N

ew
 Y

ork, 2008, ISB
N

 978-0-387-74730-9. 
4. 

M
aria L. R

izzo, "Statistical com
puting w

ith R
", Chapm

an &
 H

all/CRC, B
oca R

aton, FL, 2008, IS
B

N
 

1-584-88545-9. 
5. 

W
. John B

raun and Duncan J. M
urdoch, "A

 first co
u

rse in Statistical programming w
ith R

, 
Cambridge University Press, Cambridge, 2007, ISB

N
 978-0521872652. 



36 C
o

u
rs

e
 T

itle
: A

d
v

a
n

c
e
d

 
C

o
u

rse N
o. 4

0
4

(b
) 

E
x

p
e
rim

e
n

ta
l D

e
s
ig

n
s
 

N
e
e
d

 o
f th

e
 
C

o
u

rs
e
-

E
x

p
erim

en
tal designs 

a
r
e
 

th
o

se
 by 

w
h

ic
h

 
th

e
 k

n
o

w
led

g
e o

f v
a
rio

u
s
 

s
t
a
t
i
s
t
i
c
a
l
 

topics c
a
n

 b
e
 applied in

 agriculture field
 fo

r im
proving th

e cro
p

-p
lan

ts through g
e
n

e
tic

-te
c
h

n
iq

u
e
s. 

O
bjective o

f th
e
 C

o
u

rs
e
-

T
h

e objective o
f th

e c
o

u
r
s
e
 is to

 provide th
e k

n
o

w
led

g
e o

f th
e
 c

o
n

s
t
r
u

c
t
i
o

n
 

an
d

 analysis o
f v

a
rio

u
s applied designs su

c
h

 a
s
 B

IB
D

, F
actorial, D

iffe
re

n
t types o

f L
.S

.D
. e

tc
. 

L
earn

in
g

 O
u

tc
o

m
e
s
-

K
eeping the know

ledge o
f th

e c
o

u
rs

e
, o

n
e
 c

a
n

 apply th
e techniques o

f a
d

v
a
n

c
e
d

 

design in B
iological an

d
 A

griculture re
se

a
rc

h
 in o

rd
er to

 s
e
e
 th

e significant effect o
f d

iffe
re

n
t n

e
w

 

drugs/treatm
ents. 

D
etails o

f th
e syllabus a

n
d

 le
c
tu

re
 d

iv
isio

n
: 

N
o

. o
f L

ectures 
C

ontents of the C
ourse 

U
n

it-I &
 I 

C
o

n
stru

c
tio

n
s: E

lem
entary Theory 

o
f g

ro
u

p
s, 

E
lem

en
ts 

o
f projective 

an
d

 

E
u

clid
ean

 
G

eom
etries, G

alois, C
o

n
stru

ctio
n

 o
f 

-

20 

(i) M
utually orthogonal L

atin
 squares (i) H

yper G
raeco

 L
atin

 Squares 

ii) Incom
plete B

lo
ck

 D
esigns (B

alanced and Partially B
alanced) (iv) Totally 

and partially C
onfounded sym

m
etric factorial designs. 

U
nit-Il1&

IV
 

20 
Statistical A

nalysis: A
nalysis of factorial design (2x4, 3x3, 3) Square and 

rectangular lattice designs, partially 
b

alan
ced

 incom
plete 

b
lo

ck
 designs 

w
ith 

reco
v

ery
 o

f in
ter-b

lo
ck

 in
fo

rm
atio

n
. U

nit-V
 

1
0

 

R
esponse Surfaces: Fractional replication in case of 2" and 3t" types, A

nalysis 
of group experim

ents. 

T
otal N

o. o
f L

ectu
res-

50 

T
eaching M

ethod -
T

he teacher in his/her lecture initially w
ill revise the contents of previous lecture 

and then he w
ill draw

 the outlines of new
 contents of today's lecture. 

T
hereafter he/she w

ill explain in 
detail one by one the contents of the today's outlines. Finaly he/she w

ill m
ake a quick revision o

f 
to

d
ay

's n
ew

 co
n

ten
ts taught. 
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Ho
v 

e
n

t
s
,
 q

ui
zz

es
, 

an
d

 s
ur

pr
is

e 
te

s
ts

 w
il

l 
b

e 
d

o
n

e 
by

 t
he

 c
o

n
ce

rn
ed

 t
e
a
c
h

e
r 

te
ac

hi
ng

 t
h

at
 c

o
u

. 

re
gu

lar
 in

ter
va

l o
f t

im
e. 

A
S

S
ig

n
m

e
n

ts
, 

Q
ui

zz
es

, S
ur

pr
is

e 
C

la
ss

 T
es

ts
-T

he
 c

on
tin

ui
ng

 e
va

lu
at

io
n 

pr
oc

es
s t

hr
ou

g 

B
O

O
K

S 
R

EC
O

M
M

EN
D

ED
: 

. 
L

ev
i,

 E
W

 
A

lg
eb

ra
 V

o
l.

-I
 

A
na

ly
si

s 
an

d
 D

es
ig

n 
o

f 
E

xp
er

im
en

ts
 (

D
o

v
er

 P
u

b
li

c
a
ti

o
n

 

In
c.

.N
ew

 Y
or

k)
. 

E
xp

er
im

en
ta

l 
D

es
ig

ns
 (

A
si

a 
Pu

bl
is

hi
ng

 H
ou

se
, 

B
om

ba
y)

 

2.
 

M
an

n
. 

H
.B

. 

3.
 

C
oc

kr
an

, 
W

.G
.a

nd
 

C
ox

. 
G

.M
 

4.
 

K
el

m
pt

hr
on

e,
 O

. 
:T

h
e
 D

es
ig

n 
an

d 
A

na
ly

si
s 

of
 E

xp
er

im
en

ts
 (J

oh
n 

W
ile

y 
&

 S
on

s)
 

C
ou

rs
e 

N
o.

 P
-4

01
 

P
ra

ct
ic

al
 

T
he

 t
op

ic
-w

is
e 

nu
m

be
r o

f p
ra

ct
ic

al
s 

in
 F

o
u

rt
h

 S
em

es
te

r 
w

il
l 

be
 a

s 
fo

ll
o

w
: 

To
pic

 
N

o.
 o

f 
P

ra
ct

ic
al

s 

T
im

e 
S

er
ie

s 
0

6
 

M
ul

tiv
ar

ia
te

 A
na

ly
sis

 
16

 

Pr
ac

tic
al

s 
ba

se
d 

o
n

 S
of

tw
ar

e/
A

dv
an

ce
d 

12
 

De
sig

n 

T
ot

al
 

34
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