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UNIVERSITY GRANTS COMMISSION 
(AppUcable for all schemes/prognttnmes of UGC)

UTIU SA TIO N  CERTIFICATE IN RESPECT OF ITEM S/PR O G R A M M ES 
W HICH ARE IN PR O G R ESS/C O M PLETE

I t is oertified  lh a i  ih e  U n iversity  G ra n ts  Comin<sMon san c tio n e d  R s . ____ ______- _____________________k k h s
( R u p e e s _____________________________________ ) v ide te t te r  N o . F ____________________________________ _______________________________
fo r -  — ■ -  _  ( n « m e o f  p ro g ra m m e / item ) wisich is  u n d e r  im p le m e n u t io n /  has been
c o m p k te d . I t  is o e rtilied  th a t  th e  p c o g e e s  o f  e x p e n d itu re  o n  ih e  p ro jra m m e ,' iieffl is as u n d e r :

A . N < w R M w T (n t:

S(. Item  (s) 
No.

C o st approv ed  
b y  th e  U G C

G r a n t  re leased  
b y  U G C  so  fo r

U G C  S a n c tio n A c tu a l e x p e n d itu re R em ark s

fo r  ea ch  item (d a te )

J.

I .

3.

B . R c e w rin g :

V

SI. Item  (s) 

N a

C o st ap p ro v ed  

b y  Ihe  U G C
G ra n t released 
b y  U G C  so  fo r

U G C  S a n c tio n  
L e tte r  N o . A  d ale  
fo r  e a c h  item

A c iu a )  e x ^ n d t lu r e
a« nn
(dat«)

R e m a rk s

T h is  certifK S lc  is based  o n  a u d ite d /u n a u d ite d  s ta te m e n t o f  ex p e n d itu re . 

T h is  itein  o f  s to ck  h av e  be«n in  (he assets ledger,' reg is te r o f  th e  in stitu tio n .

S ig n a tu re ;

N am e;

D esig n a tio n :

(R eso lu tio n  N o . . . . . . . .
u tilisa tio n  certiTMaU.

. d a te d . . o f  U n iv e ru ty /E n e c u iiv e  B ody au th o ris in g  th e  a b o v e  s^ ftia to ry  to  fu rn ish



UNIVERSITY GRANTS COMMISSION 
(Applicable for aU schemes/programmes of I'G C ) 

PROFORM A FOR S tB M IT T IN G  im iS A T I O N  CERTIFICATE IN RESPECT 
BUILDINGS W HICH IS COM PLETED

OF

l i  is ccrtiricd  ih a i  ~
G ra m s  C o tnm isiiion . v ide ils  L e tte r  N o  K______
in n a l)  e s tim ate  ap p ro v ed  t i d e  U C C 1 e t te r N o  ^  -  -
bee n  c o m p lt ic d . T h e d e u i ls  o( « x p en d i\u re  o n  th e  a b o v e  buikding a r e  av  u n le r

. (specify th e  nam e o f  th e  b u ild in g ) w hich u a s  a p p r o \e d  by  th e  U n iversity  
■ d a te d  _ . a n d  revised

-  - hat

O rig inai 

estim ated  
c m i as 

approved 
b \  I W

U C C  L e tte r

N o
d a te

F in a l R evised 

estim ated  
cost as 
a p p ro v ed  bv 
t»CiC

U G C  l e t te r

No.
d ale

T o ta l sh are  
o f  H O C  
ag » in s t the 

f in a l 
rev ived 
es iim a le

(R v  in  lakhs) (Ri> i(\ lakhst iR s . in  laVhs)

it IS tu n h e r  certified  th a t  the a b o v e  e x p e n d itu re  has been  in cu rred  as p e r  d e ta ils  g iven  below 

I C o s t o f  s i te  dev e lo p in en i includ ing  landsccipm g. a p p ro a c h  ro a d , p la n ta tio n  etc

2. C o st o f  C iv il \korks

3. C ost o f  E lec trica i f i r i n g  &  rm ings.

4 . C o st o f  w a te r su p p ly , sew erage sa n ita ry  fittings. ̂

5. C a t  o f  fu rn ish in g  A  fu rn itu re .

6. A n y  o th e r  (specif> )

7 . S u perv is ion  ch a rg e  o f  c o n s tru c tio n  agency

G A N T O T O T A L -.

C ertifica te  o f  F .ngineer:

C ertified  th a t  th e  build iflg  has been  com pleted  a s  p e r  ^ r t s  &  e s tim a tes  ap p ro v e d  by  U G C .

1. T h is  c c n if ic a te  is based  o n  a u d ite d  u n au d ited  s ta to n e n i  ex p e n d itu re .

2. C e r t i f c d  ih a l  th e  bu ild in g  A  fittings  fu rn ish ing  h av e  been  ta k e n  o n  u n iv rrs ity  co llege asse ts s to ck  ledger register.

S ig n a tu re  o f  th e  co m p e te n t a u th o rity :  

F u ll N am e:

D e sig n a tio n :

(R e io t ia io n  No,
o f  U n iv e r i i iy 'o r  E x ec titiv e  Etody au th o ris in g  
th e  s ig n a to ry  to  fu rn ish  u t i l i u i i o n  certiricale .

. d a t e d .

R em ark s U \h e  b u ild in g  a  c o M iru c ied  b y  a n  a rch itec t \e i th e r  in d iv id u a l o r  a  firm ) the ce rtifica te  o f a  co m p le tio n  co st is  to  be 
c o u m e n ig n e d  by a n  E ng ineer no t be low  th e  ra n k  o f  a n  E ie e u tiv e  E r« in e e r  o f  S ta te  C e n trx l  P .W  P .



G ram S an c tio n S ta le  ( io v t . T otal g ram T o tal e.K pendilure
released LetiefN Univ. ac tu slly incu rred .
by  I'G C ’ No. M anagem en t relea>ed by
in d ale 'ih a re  ag a in st S ta le  (io v t.
d iffe ren t th e  Tmal Univ.

in sla l- ap p ro v ed M anagem ent (R v  in  lakhs)
m en is COM (w rite  a lso

in w ords)

(R v  in  iakhb) (R n in  U khO (R s  in lakhv)

1.

2 ,

X

T otal

Rs.
R%
R).
R«.

Ri.
Rs

Rs.

tin *Mdi)

N am e &  S ig n a tu re  o f  ih e  D o ig n a i .o n  a n d  M gnaiure
A rc h h e c t (fi re te v .n i)  F n g in e cr- in -C h .rg e  (noi

b d r w  (he ran k  o f  E xecutive 
rn jj in e e r  in  C P W f)  S ta te  G ovt.)



UNIVERSITY GRANTS COMMISSION 
(Applicabtc for all schemes/programmes of UGC) 

PROFORM A FO R SUBMITTING UTILISATION CERTIFICATE IN RESPECT OF 
Bl ILDINS UNDER CONSTRUCTION BUT NOT COM PLETE

It is ce rtirifd  ih a t (specify tlie n am e  o f  th e  b u jk lin g ) w h ich  was ap p ro v ed  by Che 
_____________________________ d a ie d ___________________________________U. U nivefsity  G ra m s  C o m m iss io n , v ide U G C  te lle r  V o. K ---------------------------------------

under c o n stru c c io n  a n d  n o tc o m p le ie . T h e p ro ^ re s s  o fe \p e n d > iu ie  o n  ih c a b o v e  m en tio n ed  b u ild in g  a n d  o ih e r  fin an c ia l deU ils 
a»  OD________________________________a r e  g iven  below  :

O rig inal 

eM im aled 
ctKt as 
a p p r o 'td
bv u c k :

UGC
L ette r
No.
d a te

Revised 
m im a ie d  
ctKi a s  
ap p ro v ed  
by  U G C  

(if '  
an> )

U G C  
L e tte r 
N o . & 
d a le

S hare 
o f  U G C  
againî i 
the

ap p ro v ed
c a s t

T o ta l  
g ra m  
released 
by U G C  
so  fa r

S an c tio n
L r iie is
N o .
d a le  ____

S ta te  G r a n t
G u v i. ‘ ac tually
U niv . released
m an a g em en t b y  the
th a re
against
ap p ro v ed
co st

S ta te
G ovt.,'
U n iv ./
m anage-
meni
so
Tar

T o ta l
e x p e n d s
tu re
incurred, 
as o n

R s - ____
(R upeex

( R v  i ' l  l i i k h s ) {Rs. in  lakhii) (R s . in  lakhs) (R s . in  lakhs)

l i t i s  ce rtifica te  is based o n  a u d ite d /u n a u d ite d  s ia tem en t ol cK pendiiure.

S i)!nalure a n d  desig i\a(ion  
o f  c<TOpt'leni a u lh o riiy .

S ig n a tu re  And d e s ig n a tio n  o f  th e  E ng ineer 
Incharge o f  th e  w o rk  (n o t  betow  th e  ran k  
o f  E xecu tive  E n g in ee r ^n C P W D , S ta te  G o v t.)

Full N am e;

D e»ignation:

. dated .(R eso lu tio n  N o . -------------------
U niversjiy , o r  o f  E xecu tive  Body au th o ris in g  the s ig n a to ry  to  

fu rn ish  u tilisa tio n  certificate).
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Scheme of Courses in Emerging Areas

1. Objective

The objective o f this scheme is to modernise courses by helping Univeisitics and 
Colleges to start courses in areas of emerging importance/relevancc. These courses 
are intended to prepare specialised manpower in such areas of specialisation.

The list of courses being assisted by the UGC imdec this scheme is given below; 
These courses fall in two main categories (i) where it is a full master level course and 
(ii) where it is a spccial paper at master's level.

M aster’s I^evcl Courses

1. Master of Business Administration
2. Master of Computer Application
3. M.Sc. in Electronics
4. M.Sc. in Bio-technology
5. M.A./M.Sc. in Futurology
6. M.Sc. in Enviromncntal Sciences
7. M.AyPostgraduate Diploma in Functional Hindi
8. M.A./M.Sc. in Communicaticm (Separate M.A./M.Sc. in Audio-visual 

Production/Graphics/Cameraman/Editing/Joumalism/Printing Technol
ogy/Book Publication)

Special Paper at M aster’s level

1. Atmospheric Science
2. Remote Sensing
3. Computer apllications in Pfaysics/Chemistry/Mathematics/ Statis- 

tics/Economics/Commerce/Bio-Scienccs/Library (Information Science)
4. Environmental Studies as applicable in Chemktry/Bio-Sciences/Geo- 

Sciences/Economics/Commerce/History/Sociology.

Bechelor's Level Courses

3 year degree course in Physical Education B.P.Ed.

2. Operational Features

These courses are sanctioned on a selective basis. The proposals of the 
Universities are considered by the Expert Committees in the UGC. The Expert 
Committees try to etvsure that the sanctioned courses are fairly distributed across the 
country and that the university seeking a particular course is suitable in terms of 
availabili^ o f infrastructure and standards of education for such advanced courscs. 
Preference is given to those proposals which do not seek assistance for cc^truction



of buildings.
The courses related to Electronic media are considered only in the university 

having EHRQ AVRC so as to avoid unnecessary expenditure. Courses in Journalism 
and P u b lish in g  are  su p p o rted  in p laces w hich  are the cen tres fo r 
Ne wspapets/Magazines/Publishing.

In the special areas where AICTE approval is needed in terms of AICTE Act, the 
UGC initially receives the proposal and the short-listed proposals are sent to the 
AICTE. After the AICTE recommendaUons, decision is taken by the UGC for starting 
the relevant course. Therefore, the universities may note that even after the AICTE 
recommendations, fliey should await UGC sanction which alone entitle them to the 
UGC assistance.

A course outline for all these courses has been developed by the UGC tlirough 
the Committees of Experts as in the Annexures la to Ij and the university wishing to 
avail of UGC assistance for such courses has to develop the course based on UGC 
course outline. After the UGC sanctictfi for the course, assistance is released by the 
UGC only after the university adopts the course through its Academic Council and 
furnishes copies of that course to the UGC.

3. Inputs for the Course

Tlie inputs available for starting the courses under this scheme are enumerated 
in the Annexure II. However, it may be noted that in many of these courses, heavy 
reliance has to be placed on external faculty/professionals so as to ensure that the 
students acquire both the knowledge of theory and uptodate knowledge of the 
profession which they should expect to encounter after completing the course. 
Therefore, the faculty strength sacntioned for such courses is deliberatly on the lesser 
side. Tlic faculty positions sanctioned for these courses must be filled up by scholars 
having specialised qualification in the concerned subject. Where such persotis are 
not available, and exception has to be made, specific prior concurrence of the UGC 
should be obtained and then only UGC grant for the salary of such persons will be 
available.

Most o f these courses are application oriented. Therefore, attachment on project 
basis for 3 months on full time basis and 6 months on part time basis is necessary with 
a professional organisation in the field in all these courses.

UGC assistance for these courses is availbale for 5 years after the first UGC 
sanction for the course. The positions sanctioned under the course are required to 
be taken over by the concerned State Govt, at the end of the first 5 years, a lumpsum 
grant for equipment, books, furniture etc. is available from the UGC for next 5 
years on matching basis (based on income generated by the department) and this 
is indicated in Annexure II as part of the inputs. Afler 10 years, the courses are 
expected to be looked after by the university out of the departmental assistance 
given to the university as a whole by the UGC. However, UGC assistance can not 
be used at any stage for creating any clerical or group D post, whether regular or 
contingency/daily wage basis.



Since all these couises have strong employtnent linkage, a condition of UGC 
assistance is that each student should be required to pay a fee of at least Rs. 250 per 
month. The teachers and the department is expccted to get consultancy/professional 
work from outside agencies, including sponsored research. In such cases the teacher 
concerned should be e n a b l e d  to retam an adequate part of the consultancy fee/income 
and simultaneously the department should have die entiacment to receive 25% to 35% 
of the consultancy fee/income. Such departmental income should be used to meet 
the needs of equipment, consumables, books/journals, furmture etc. m  the
department.

4. Disbursement o f  VGC  grant
The grants are disbursed by the UGC for all these courses to the university or 

college concerned. availability of grant for buUdings, the requirements as 
specified for the building construction under the developmental assistance are 
applicable For other items, assistance should be claimed by the university on the 
basis of the inputs specified in this scheme by accounting for the earlier grant received 
for the purpose. Generally, assistance claimed should be limited only to one request
in an year.

5. Review & M onitoring
The UGC subjects these courses to a review through an Expert Committee once 

in a plan period. On the basis of such review, the effectiveness of the course is 
assessed and where w a i r a n f e d  sanctions arc cancelled.



Annexure-Ia 
Broad Outline o f the Curriculum for Two Years M.SSc. Electronics

M>Sc. (Previous)

Paper I: Quaotuoi bAecbantcs, Mathematical and Comp^Katiopal Methods of Elettionics
Paper II: Electrofiutgnetic Fields and Plasma Electronics and Physics of ElecUonics Mfttoiiats
Pif>er 01: Semi-conductor Sci<awe and Techiwlogy Solid State Pevlces
Paper TV; Electronic Circuits
PncticaU* I : Semi-ccnductor Material and Devices

Lab- 2 : Analog and Digital Circuits

(Riial)

P^>er I: Quantum Electronica and Opto^ectronics
PafterQ: buegm ed Circuits and Their Tedmolo^y
Paper UL’ Micro«vaveDeviccs,Tcansnds»on and Measurements
Paper IV: Communication Electronics
Ptactlcals: 1 ^ .1  : Quantum and Optoelectronics and Cofomunication

!Lab2 : Misctowave Electronics



Annexure-Ib 
M.Tech. in Biotechnology

Core Subjects (3 Credtts)

1. Biological aspects of Biotechnology
2. Technological aspects of Biotedoiology
3. Separation tet^uiology and downstream processing
4. Bioprocess equipmeiU Design

Elective Subjects (2 Credits)

t. Microbiology and Bioprocesses
2. Malhemalics applied to Biological systems
3. Api^Ied Thermodynamics and reaction engineering
4. Cell Biology and Biodtemistry
5. Process equipment facilities
6. Principles Chemical Engineerit^
7. Bioprocess Instnimenlation and control
8. Enzyme Engineering
9. Process Bvoreactors
(0. Permanant I>DNA tedinology
11. Immunotec^inology
12. Transport prcKess
13. Environmental Biotechnology
14. Plant Biotechnology and Agricultural Pioduaivity
15. Molecular Biology

Laboratc«7 SubjecU

1. Techniques in Biochemistry. Microbiology and Immunology
2. Eiectrcniclnstmmentation and Computer Programming
3. Bioprocess
4. General Engineering and strain development

Apart from the theory laboratory subjects the students are involved in rcseat(^ ptogranvme in the third 
semester.



Annexure-1 c 
M.B.A. Full-Time

The Master o( Business Admlnistraiion (Full-Hnie) Course shall be in two parts viz. Part-I and Part-II.

Part-I

The Schedule of Part-I examination shall be composed of (wo semesters viz. Pan-I Group*A I Seniester 
and Rart-1 Group B II Semester.
The schedule of papers prescribed for Part-I M.B.A. examination shall be as fdlows:- 

P a r t 'l  Group-A 1 Semester

Pftpcf lOl - Management concepts and OiganisaiionBl Behaviour
Paper 102 - Quantitative Methods-I
Paper 103 - Managerial Economics
Paper 104 • Financial and Management Accounting
Paper 105 - Maiiaeting Management
Paper 106 - Kunun Resource Management

Part-I Group-B II Semester

Paper 201 - Organisation Development
Paper 202 - Quantitative MdhodS'Il
Paper 203 - Economic Environmenl of Business
Paper 204 - Financial Managenient
Paper 205(a)' ^oduction and Materials Management
Paper 206(a)-Business Law (1/2 Paper of two hours duration)
Paper 206(b)' Management Information Syustem & Computer 

(1/2 Paper of two hours duration)

Part-lI

AdnussloR to Part-II M.B.A (Full-Time) Course shall be open to those who have cleared sucessfully at 
least nine papers oul o f  the papers offered for the M.B.A. (FuU-Ttmc) F'tist year Course comprising of I 
and II Semesters taken together. However, he/she would have to clear the remaining papers while studying 
in M.B.A. (Full-Time) Part-n-H Year.
Part-II M.B.A. (Full-Time) Coutw would be composed of two semesters viz. Part-II Group A 1 Semester 
and Pan-U Group-B 11 Semester.
A schedule o f papers prescribed for M.B.A. (Full-Time) Part-II-II Year examination shall be as foUows:*



G roup 'A  1 Semester

'Hie M.B.A. (FuU-Tunc) Pait-Il Oioup-A 1 Semester, in addition to one compuJscny paper, shall include 
the papers in speciaiisation areas offered during these semesters from whldi a student shall have to choose 
five subjects but not less than three pepcis in his/her area specialisation.

Compulsory Paper

Paper 301 - Oovemment and Business 
Specialisation Areas

Ar«a-I Behavioural Skicnce

Paper 311 - Leadership and Inter-Petsonal Dynamics 
Paper 312 - Industrial Psychology 
Papcr3l3 - Action Research and Organisalicwi 
Paper 314 - Ergonomics

Area*II Personnel Management

Paper 321 - Advanced Personnel Management 
Paper 322 - Industrial Relations and Labour Ectmonucs 
Paper 323 • Labour Legislation in bidia 
Paper 324 - W i^e &. Salary Administration 
Paper 325 • Comparative Industrial Relations

A re s 'in  Financial Management

Paper 331 - Financial Decision Analysis
Paper 332 - InvestmerU Management
Paper 333 - Cost Analysis and Control
Paper 334 - Managemecu of Firutnc^ L\stitutioiffi
Paper 335 • Kos{Hial Accounting
Paper 336 - Bank Management
Paper 337 - International Finartcial Management

Area-lV  M arketing Management

Paper 341 * Consumer Behaviour 
Paper 342 > Advenislng M anagem ^
Paper 343 - Madceting Research 
Paper 344 - International Marketing 
Paper 345 '  Sales Force Management 
Paper 346 - Retailing 
Paper 347 - Industrial Marketing

Area'V  Production and Operation Management

Paper 351 - Production Planning and Control
Paper 352 - Sy^ems Simulation
Paper 353 - Indusltial Engineering
Paper 354 - Materials and Maintenance Management
Paper 355 • Operations Research
Paper 356 - Transportation Models
Paper 357 - Econometric approach to Decision Marking



f
Area-Vl Public Systems Management & EDtreprenoural Development

Paper 361 - Enlrepieneuiial Development
Paper 362 - New Enterprise Managemeu
Paper 363 - Small B u ^ e s s  Management
Paper 364 - Marketing &  Expcnt promotion c€ Small Business
Paper 365 - Management of Rural Rescuroes
Paper 366 - Institutional M anagem ^
Paper 367 - Public Systems Management

Part-II Group-B 11 Semester

The schedule of papers prescribed In Part-II Group-B Semester shall be as follows:-
Paper401 - Business Policy
Paper 402 - Public Enterprise Management
Paper403 - Project Study

Englishshallbethemediumofinstructionsandexamination. The system of evaluation shallbeasfoUows:-

(i) Each paper will carry lOOmarksof which 30 marks shall be reserved for internal assessmait based on 
class room participation, seminar, tenns papers, tests, viva-voce, practical.



Annexure-I d 
M.Sc. Semester-n (15-16 Weeks)

n.5 Elective n:3 (3-(W))
11.5.1 Energy. Ecology and Environment
n.5 .2 Economics and Planning of Energy Systems
n . 5.3 Urban and Regional Transportation Systems
II.5.4 S d a ice  Dynamics
n.5.5 Alternative Futures
n .5 .6  Technology Altem^ives for Rural Development 
n.5.7 Planning and Management of Human Resources 

Minor Project II: 2 credits (0-0-4)

Total: 17 credits 
(19 hrs)

NLPhiL Semester-II

n.I : 3 credits (3-0-0)
II.2orII.3 : 3 credits (3-0-0)
n.4 or II.5 : 3 credits (3-0-0)
Major Project/Dissertation in Futures Studies Pt.I:8 credits (0-0-8)

T o ta l: 17 credits 
(19hrs)

M. Sc. Semester II (15-16 Weeks)

II. 1 Scimce, Technology, Society and Futures: 3 credits (2-1-0)
II.2 Operations Research and Decision Theory: 3 credits (3-0-0)
n.3 Modelling and Simulation: 3 credits (3-0-0)
II.4 Elective 1:3 credits (3-0-0)
U.4.1 Large Scale Systems
n .4 .2  Economic Growth-Models and Strategies
n.4.3 Management Information Systems
IL4.4 Compiler Aided Design
IL4.S System Design and Analysis
n.4.6 System Dynemlcs Modelling and Industrial Applications
II.4.7 Intelligent and knowledge Based systems

u



M.AVM.SC. (Future S tudies); 3-Semester Programmes: 50 Credits 
M .Phil(Future Studies) : 2-Semester Summer Programme: 42 Credits 
Semester I (15-16 Weeks) (common for M.Sc./M.Phil)
1.1 Introduction to Futures Studies:Concepts, Techniques, Research methods and Application:

3 Credits (3-0-0)
L2 Systems Analysis and Methodology: 3 Credits (3-0-0)
1.3 Data Processing and Computation: 3 Credits (3-^M))
1.4 Technological FOTecasUng and Teciinologicai Assessment 3 Credits (3-0-0)
1.5 Elective: 3 Credits (3-0-0)

L5.1 Study Indian Future-Rural Development 
L5.2 Urban Society-Future Trends
1.5.3 Peculation Growth: Future Sc^ario
1.5.4 Industrial Futures 
L5.5 Social Futures
1.5.6 Econometrics and Economic Forecasting 
L5.7 Social Research Methods

1.6 Minor Project 1/2 credits (0-0-4)

Total: 17 credits 
(i9hrs)



Annexure>I f 
Environmental Studies In Technology

The suggested topics are:

1. General Courses

(a) Fluid Medianics.
(b) Machanical Engineering.
(c) Electrical Engineering.
(d) Surveying and Drafting.

r
2. Physico-Chemical Aspects

(a) Applied Qiemistty.
(b) Chemical Technology.
(c) Cheraical Measurements.
(d) Physico-Chemical Processes.

3. Biologial Aspects

(a) Concepts o f basic biology.
(b) Biological Processes.
(c) Ecdogy.

4 Treatment Systems fo r  Water & Wastewater

(a) WaterTreatment.
(1, Waste WaterTreatment.

5. Environmental Pollution & Control

(a) Air Pollution.
(b) Noise Pollution.
(c) Water Pollutiai.
(d) Land Pollution.

6 Applied Statistics A Coa^uterApplicMion

(a) Basic Statistical Methods.
(b) Computer Application.



Academic Program mes and  Examination

Semester Name of the 
per Week

Lectures Course 
Marks Marks

Sess. Written 
Exam. Marks

Bridge Course 
Observational 
Tectiniques and 
Data Processing 
Fundamentals of 
Dynamic 
Meteorology 
Physical 
Meteorology 
Lab Course-I

Total M arks 
Fluid Mechanics 
General Circula
tion & the Climate 
Advanced Dynamic 
Meteorology 
Optional Course 
Lab Course-Il

100
100

40
40

100 40

100 40

too 40

JQ iL
100
100

100

100
100

40
40

40

40
40

60
60

60

60

60

60
60

60

60
60

Total Marks 500
[] Internship Summer 100 40 60

Programme
Project & Full 400
Dissertation Semester
Total M arks S(H)

Optional Course: 1. Air Pollution & Atmosplicric
Any one out (rf the list Chemistry

2. Hydrometeorology.
3. Numerical Weather Prediction,
4. Non-Conventional Source of

Energy.
5. Satellite Meteorology etc.

Addition*! optional courses may be intreduced as required in course of time.



Annexure-I h 
Functional Hindi

2.

Translation

a. Introduction to Translation Studies
b. 'nveory of Translation
c. Translation and Text Linguistics
d. Practical woric

Journalism

f ir s t  Year
PapcT-I History of Hindi Journalism
Paper-II Principles of Journalism and Press Laws.
Paper-in RepOTting and Writing
Paper-IV Advertising
Paper-V Practical
Second Year
Paper-I Editing and Page Making
Paper-U Theories and Principles of Mass Communication
Paper-in Elect ronic Journalism
Paper-IV Public Relations
Paper-V Practicals.



Annexure-I i 
Course Curriculum for One Full Paper on Remote Sensing at Post Graduate 

Level For Scientific Stream 
(For A ll Relevant Subjects)

1.0 Course Structure
Paper No. Hours
Theory One 45
Practical One 45

Tutorilals+Practical)

2.0 Course Syllabus

Theory paper will consist of two parts.

2.1 P art 1

Part-I of full paper on Remote Soising will be exactly same as that Mode-1 part paper on 
Introduction to remote sensing.

2.2 Part II

Application of Remote Sensing in the relevant subject consists of 20 Icctures of one hour duration 
for the following disciplines, 
t. Agriculture and S(m1 Science
2. Geosciences
3. Physics. Oceanography. Marine Biology, Zoology, Fishery Science. Meteorology elc.
4. Botany. Ecology, Fcwestry.

2.2.1 Agriculture and Soil Sciences

(a) Agriculture

• Crop Inventory: Crop Type classification, area estimates and yield forecasting
• Response of dlfTerenl crops.
• Crop Condition : Spectral response of crop assessment Stress. Crop diseases. Insect
• Spectral damage and crop growth/vigour.
• Crop and water Management and Monitoring.
• Coarse spatial resoluUcwi data uses in district level statistical information extraction.
• Integrated crop-Weather-Srfl-Technology Modeling.
• Irrigation monitoring and rescvoir management.

(b) Soil Sciences

• Spectral responses of different soils. Soil Survey and Mapping
• Soil Coriservation and Watershed Management.

-Watershed Analysis. Prioricy Area Delir»atioa Identification and mapping of degraded 
lands and salt affected soils, eroded/non-eroded lands.



• Landuse/Landcover Mapping and Planning
• Oeofno^thology In Soil Survey and Mapi^ng

G«osciences

Priftclplea of Geologic and Oeomofphic IntcrpreUUon of Aerial and SatellUe Remote Sensing 
Data. Recognition o( Tenaln elements 

Landforms, drainage, vegetation cover etc.
• Basic principles of Geological Mapping

-  Identirication and Mapping of rock types
-  Structural mapping

• Basic principles of Geological Mapping
-  Identification and Mapping of Landforms -aeolian, arid. flu>dal, glacial, volcanie, kwst. and 

maitine laivdforms.
-  Drainage putem  analysis.

• Application of Remote Sensing In Mineral/Oil expioraticn
• Application o( Remote Soising in Geohydrological MapfHng and Groundwater Targeting.
• Thermal and Microwave Sensing for Geological applications.
• Appiication o( Remote Sensing in Engirteering Ge^ogy.
• Application of Remote Sensing in Environmental Gedogy.
• Role of high spectral resolutlai. mid and thermal IR in rock discrimination.
• Role of Laser Techniques in geological studies.
• Monitoring of ground water recharge through use of meteorological satellites for rainfall esUmatlon 

and conventional hydro data.

2 ^  J  Pfayaics, Oceanography, M arine Biology, Zoology, Fishery Science and Metc<»x>logy

• RainfaU EstimationTechniques, Cyclone Analysis Techniques &. SynopUc Weather Analysis using
Visible. Near Infra Red, Middle Infra Red and Thermal Infra Red data sets analog as well as digital 
mode. >
Spectral response of Sea Water-Optical properties of sea water constituents, scattering and 
absorption, radiative transfers.

• Oceanographic Satellites and Sensors.
• Oeanographlc Applications Satellite Remote Sensing

-  Sea Tnith data collection
-  Ocean Colour Sensors in Visible Wavelengths
-  Sea Surface Temperature from infrared Scanning Radiometers.
-  Passive Microwave Radiometers
-  Satellite Altimetry of Sea Surface Topography
-  Microwave Senslng-Sytuhelic Aperture Radar.
-  Microwave Scatterometers.
-  Marine pollution

• Absorption bands Remote Sensing for the estimation of humidity and temperatuie profiles using 
IR as well as Microwave Tedinlques.

• Total Ozone. Vertical Ozone profile Measurement and Eaoh Radiation Budget Measurement 
Techniques.

• Satellite based Solar Environment Monitoring Systems.
• Scarch and Rescue System. Data Collection Platform techniques in Oceanography.

2 J .4  Botany. Ecology and Forestry
(a) Ecology
• Spectral Response of Vegetation and V ^ eu tio n  Mapping.
• Structural and Functional Analysis of Vegetation.
• Ecosystem Arulysis.
• Environmental Impact arulysis and Monitoring.
• Quantification possibilities from future remote sensing platforms data sets.
• Ecosystems modeling and decision convergmcc techniques.



• Eoological Survey aod Mappiog
• OeoBphere-BioB{4iae-Hydrcsi4iefe-Atfnos{ihere In ten tio n  ccnceptt utd associated quaa- 

tlAcMkn aspects.

(b) Forcitiy

• S u rv ^  and Mapping c^F(xestC ovn
• S p e c t^  Response of Veg^ation and Vegetation Mapping
• Foceat Change Delectlioe. Forest Damage Asaessment and Focest Monitoring.
• Land Evaluation for Fbiestiy
• Foreit Sampling Tediniques and Forest Inventory

Coune Duration

. Lectures >3hoursperweelc
. Practicals >5 houis per week

Total *10 hours per week
Course duration for 45 hours of lectures and 45 hours o f practical wlU be 9 weeks.

4 4

4.1

Course Schedule 

Lecture Schedule

F b r t l

Part-I of tfiis p^>er is eexactiy the same as Mode-l part paper on 'Introduction to Remote So iang '. 

P a i tU

2 ^ 1  Agricukure and  Soil Science 

(a) Agriculture

TitleLecture
No.
26

27

28
29

30
31
32

33
34

33

Duration
Hrs.

(b)SoaSckBc*
26 4

27 2

2t 5

Principles of Air Photo Interpretation and Remote Sensing in C r(^ 
Identiflcation. Discrimination and mapping Spectral responses of 
different crops.
Crop Invemory-Crop Type identiflcation and classification, area 
estimation.
Crop yield forecasting/crop acreage estimation 
Crop condition and damage assessment: Crop Stress. Crc^ diseases. 
Insect Damage.

Crop Monitoring for recording dynamic characterstics.
Priftdpies of Remote Sensing in Soil Survey, mapping and «xiservation. 
Principles Remote Sensing in Water Management, Dnimght and 
Drought Mentoring. Flood Mapping.

Prindfdes of Remote Sensing in Landuse Mapping and Piartnlng.
Coafse spatial resduiion data use in district level statistical 
inf<»mation extraction
Integrated C n^W eather-Soii Technology Modeling.

Principles of airj^iolo-inleipfetatlon and Remote Sensing in Soil 
Survey, Mapping and Classificsdlon. Spectral Response of different soils. 
Prindples of airphoto^saiellites Remote Sensing in Landuse 
M a p ( ^  and Planning.
Prindplcs of Remote Senang in Soil Conservation and Watershed 
Management Watershed analysis. Priority area delineation.



Identification and Mapping degraded lands and salt affected soils.
29 4 Principles ofAirphoto Interpretation and Remote Sensing in

Gcomori^olog}'for Soil Survey and Mapping.
30 5 Principles of Remote S»ensing and Photo Interpretation in Crop

Identiflcation. Acreage. Crop Condition Assessment and Monitoring.

2.2 2 Geosciences

27 4

28 3

29 3

30 3
31 2

32 2

26 3 Prindples of air photo iiaerp r^ tion  and remote s ^ i n g  in geology-
detection, deduction and infer^ce. InterpFetati<m elements. 
Identification and mapping of rock types and structures.
Geomorphic analysts of air photo and RS images-Mapping of 
landforms. Drainage Pattern Analysis.
Role of high spectral resoluti<m. IR and microwave seising in rock 
and mineral discrimination. Laser tecJiniques.
Remote Sensing and air photo appUc^iotts in imneral and <mI 
exploration.
Remote sensing and aii i^o to  applicalion in ground water studies. 
Remote Sensing and air photo application in engineering and 
environmental geology.
Role of Remote Sensing in Geographic Information System (GIS) 
applications to resources managemoit and monitoring the 
geoenvironment.

2.3J  Physics, Meteorology, Oceanography, M arine Sciences. Fisheries Sciences

Lecture Duration Title
No. H i s .
26  1 Oceanography from Space: Histoty, Satellites and Soisors.
27 1 Fundamentals Remote Sensing in Oceanography. Principles of

Remote Sensing of Sea.
28 2 Principles of Image Processing in Oceanography-Enhancements.

Sensor Caiibration, Atmospheric Correction. Registration and Seatruth.
29 I OfHical properties of Sea Water, scattering and absolution and

radtative transfer.
30 I Oceancoloursensors, Interpretation of Ocean cdour. Light scattering

at Sea Surface. Calibraticm and application of Ocean Colour Scanners.
31 2 Sea Surface Temperature (SST) fromlnfrared Scanning Radiometers.

Physics of Infrared Radiation. Thermal Stnicture in Oceans. 
Atmospheric Corrections and Calibration Tediniques.

32 2 Potential Uses of SST data from Satellite Climatology. Global
Changes in SST- Weather Prediction and Pollution Studies.

33 I Physical Principles of Passive Microwave Radiometry- Mirowave
Radiometer.

34 I Satellite Altimetry of Sea Surface Topography
35 I Active Microwave Sensing of Sea Surfuce Roughness Radar

Reflection fr<xa Sea Surfa<x. Baclscatter Synthetic Aperture Radar 
(SAR). SAR Geometry. SAR Processing etc.

36 2 Absorption bands of Remote Sensing for the estimation of humidity
and temperature proftles using IR as well as Microwave Techniques

37 1 Total Ozone. Vertical Ozone profile Measurement and Earth
Radiation Budget Measurement Techniques.

38 I Studies erf Satellite based C^oastal Zone Environmenls.
39 I Search and Rescue System. Data Collection Platform techniq’K's it)



Oceanography-
Brief introduction to Rainfall Estimation Techniques. Cyclone Analysis 
Techniques and Synoptic Weather Analysis using Visible. Near IR 
Mid IR and Thermal IR. data sets in analog as welt as digital mode.

13.A  Botany, Ecology and Forestry

le c tu re Duration Title
No. Hrs.
26 2 Principles o f Air Photo Interpretation in Forestry and Ecology. 

Identification. Mapping and Measurement of Vegetation Types.
27 2 Principles of Multispectral Remote Sensing for VegetaticMi Mapping. 

Spectral response of Vegetation. Tree Species Identiflcalion and Forest 
Type Strailficatltm.

28 3 Principles of Remote Sensing in structural and functional analysis of 
vegetation. Ecosystem analysis. Environmental Impact aiulysis and 
monitoring. Change detection and Monitofing.

29 3 Land Evaluation ftx Forestry.
30 1 Applications c€ Remote Sensing in Rangeland. Grasslands Assessment 

and Monitoring.
31 1 Prindples erf' Remote Soising m Landuse/Landcovcr Mapping.
32 3 Forest Resource Management
33 3 Quaniification possibilities from future remote sensing platforms data 

sets.
34 r Ecosystems Modeling and decision convergence
35 1 Geosi^ece-Biosphere-Hydcosphere'Atmoshphere integraticxi concepts 

and associated quantification aspects.

Practical Schedule

Practical Duration Title
No. His.
I 20 (Mode-I) Piacticals.
21 2 Spectnl characterises of surface (Rocks, Soils, Vegetation and Water)
22 4 Visual Interpretation Aenal Photos for extraction of thematic 

information.
23 4 Visual Intetpr^atlon of Satellite dau for extraction of thematic 

information.
24 7 Information extraction (Thematic through digital image processing 

techniques.
25 % Project work.



Annexure li (Contd.) 

Course Curriculum for One Full Paper on "Remote Sensing" at 
Graduate/post'graduate Level for Engineering Stream 

(Water Resources and Hydrology)

1.0 Course Structure

Paper No Hours Marks
Theory One 45

(Flextble)
Practical One 45

(Tutorials+Practicals)

2.0 Course Syllabus

Theory paper will consist of two parts

2.1 P a rt I

• The part I of the paper is exa^ly the same as that of raode-I part paper on 'Introduction to Remote 
Sensing'.

2.2 P art II

• Application of Remote Sensing in Water Resources and Hydrology.
• Prindples cf Remote Sensing in Hydrology. Hydrologic Elements and Hydrologic conditions.
• Remote Sensing Applications in Surface Water Hydrology. Surface Water Mapping and Inventory. 

Rainfall'Runoff relations. Hydrographs. Floods and Drought Impact Assessment and Monitoring. 
Watershed Hydrology. Snow and Glacier Hydrology.

‘ Water Resources Developmmt and Management. Remote Sensing for multipurpose water resour* 
ces project-Planning. Investigation. Feasibility and Held Suiv^s. Watershed characteristics. 
River Hydraulics. Flood Forecasting. Reservoir Sedimentation. Prediction and Monitoring. 
Fluvial Geomorphology and Environmental Appraisal.

• Hydrometeorology-Analysis of Weather Systems. Cyclone and Depressions based precipitation 
(including Storm-Runoff Modelling) estimation using satellite as well as ground based informa
tions would be a prerequisite for remote sensing support to flood forecasting, flood inundation 
mapping, risk zoning.

• Snow melt intiation and water component computation using satellite thermal IR bands.

3.0 Course Duration

Le«ures « 5 hours per week
Practlcals ■ 5 hours per week

Total *iO hours per week

Course duration will be 9 weeks. 45 his. for theory and 45 his. for tutorials-'-fvacticals



4.0 Course Schedule

Part-II

Lecture Duration Title
No. Hrs
26 I Role of Remote Sensing in assessment Hydrologic Elements and 

Hydrolgmc Cycle.
27 2 Oeneral Principles of Remote Sensing in Geomorphc^ogical Mapping. 

River Mor^^ology. Slope and Landform analysis.
28 1 General Princ^ies of remote smsing data analysis for evaluation of 

Hydrologic elements.
29 1 Landuse-Landcover in Hydrology

ly p e  of landuse. Visual and digital analysis of aerial and satellite data 
for landus^landcover classificatiWL

30 I Aerial photo and satellite Image interpretation in surface water map
ping and Inventory.

31 2 Hydrometeotoiogy-Analysis of Weather Systems, Cycl(Mie and Depres
sion based precipitation (including Storm-Runoff Modelling) estimation 
using satellite as well as ground based information flood forecasting.

32 2 Remote Sensing applications in floods, inundation mapping, flood 
plain mapping and flood damage assessment.

33 2 Waterehed diatacterisation. Dtainged Analysis, Erosion Assessment. 
RainiaK-Runoff Relationships. Watershed Hydrological Modelling.

34 2 Snow cover mapping and snowmelt-mnoff forecasting.
35 2 Snowmelt initiation and water component computation using satellite 

thermal IR and microwave bands.
36 2 Drought Assessment and Monitoring through Remote Sensing.
37 2 Hydrological models. DTM/DEM.

Practica] Schedule

Lecture Duration Title
No. Hrs.
1-20 as per raode-I
21 2 Spectral (^racteristics erf* surface features (rocks, soils, vegetation and 

water &c.)
22 1 Visual intenvetalion of aerial j^otos in surface water mapping.
23 1 Visual interpretation of satellite d au  in surface water mapping.
24 2 Study drainage network and river bdiaviour using aerial [^otos and 

satellite data.
25 2 Visual interpretation of aerial photos and satellite data for landuse/land- 

cover mapping.
26 2 Flood plain mapping through remote sensing. Flood inundation mapping 

and damage assessment.
27 2 Snow cover mapping.
28 5 Digital Image Processing techniques as applied to Water Resources and 

Hydrology.
29 8 Project work.



Annexure-IJ 
Outline of the Course in Publishing

lliis  course is designed to provide both knowledge and some basic skills: a knowledge the background 
and processes publishing and skills in editing, production and marketing of books. It should have a fair 
amount of emphasis on practical work, some ieseai<;j\ and quite rigorous standaids being set. At the end 
of such a course, the student should be able to go into a job and feel equipped to tackle it.

Secondly, to make this more than just a background course, the student is offered a choice erf specialisation 
after the basics have be«i learnt. This will allow for particular skills to be developed. Tlie details this 
can be worked out.

1. General backgruond to book publishing;

* From manuscript to books
* The history of printing and publishing
* The development of paper
* The book as a social product, mediated by eccMiomics history, politics and its lole in the spread of 
ideas
* H ie development and spread publishing in the world: reasons for the unevoi spread of different 
kinds of publishing.

2. Publishing in India:

* The place of the book in an oral culture
* Missionary presses and publishing
* The Mughal influence on the book
* Cdonial publishing and its ideological base 
^Indigenous publishing and its struggle to  survive
* Indian puUishing and its role in the spread of ideas.
* Contemporary Indian publishing and its spectficitles; the questicKi language, the question of 
developing the reading habit, the role the government, the imported book v m u s the ‘Indian’ book, 
the question of markets, the future of Indian publishing.

3. Comparative studies of publishing in other countries:
* United Kingdom
* United States of America
* African countries
* Eastern Europe
* Neighbouring countries
* Southeast A»an countries

4. Copyriglu and its meaning, nationally and internationally

5. How publishing works:
* Capital requirements and their functioning
* How publishing houses are organized



* departments and their functioning
* 0»itracts. budgets, estimates, profits and losses, subsidies, breakeven point etc.
* Innovative pubUsheis and strategies for diange

6. Specializations in publishing:

* Educational books fix school and college levels
* General or trade books
* Academic books
* ScientlHc and technical books
* Reference books 
•A rt books
* Children's books

7. th e  importance marlxting and distribution

8. T))e future of the book in the new technological age

P art Two: The Processes O f Pu'blishing (specializations)

Editorial

* Selection of manuscripts
* Commissioning and acquisitions
* Scre«iing unsolicited rtiansucipts
* Evaluation and vetting
* Dealing with external evaluators and experts
* Developing manuscripts wiA authors
* List development
* The importance of being an editor
* Interacting with other departments for estimates, production costs and schedules, marit^ 

possibilities etc.
* Developing a house style
* Preparing manuscripts for press
* Overall editing and copy editing (a detailed study of copy editing methods, symbols, and actual 

work on manuscripts that need to be edited)
* Dealing with contracts, royalties, advances and working with authors
* Proof checking and proof reading symbols etc.
* Balancing editorial prioiti^ and preferences with market demands and solcability of books.
* The difference between editing trade books and academic books, fiction editing and general editing.
* Editing on compuleis: learning to use publishing software, do layouts on screen, format pages 

and prepare indexes.

Practical work: Students will be asked to prepare model contracts, work out editorial policy for developing 
lists for specjfic kinds of publishing, prepare detailed editorial reports on particular manuscripts, edit and 
prepare manuscripts for press, both manually and computers.

Production

* Different step»*lnvolved in turning msmiscripts into books
* Interaction with other departments
* Casting off and preparing cast estimates
* Scheduling
* Supervision of bought*in services
* In-house typesetting, use of computers for design etc.
* Selecting illustrations etc
* Visualiung and designing of bools; selecting the appropriate format, typeface, designing page



layouts, matching pictures with text, working with tables and text
* Preparing dummies and printing specifications
* Selecting appropriate printers and printing methods
* Printing in one colour and several colours
* Half lone printing and use of screens, new possibilities with computer graphics
* Paper and paper varieties: texture, opacity, suitability, gramniage, grain, availability, shade, 
durability, costs etc.

* Different methods of binding
* Cover design and cover printing

Practical work: Typesetting edited manuk:rip(s, preparing page layouts, working out picture and 
illustratration sizes, examining and judging paper, working out paper costs, and if possible, actually 
supervising a printing job from beginning to end.

Sales Promotion and M arketing

* Preparatiai of publicity material
* Catalogues and mailings, preparation c ^ ^ i l in g  lists
* Participation in book fairs and exhibitions
* Importance of distribution
* Traditional and alternative methods of distribution
* Differ«it methods of distribution
* Marketing in rural areas
* Sales representaticxi and promotion
* Price fixation for different markets
* Trade discoimts-and trade policies
* Warehousing, stock arragnement, stock control for publishers and retailers
* Mail order selling
* Imports and exports of different kinds of books
* Retail selling and its characteristics
* Wholesalers, distributors and library suppliers
* Book launches, reviews, publicity, author interviews etc.

Practical work; Preparing a promotional plan fora particular type of book--studcnts may work caj a book 
of their choice, be it fiction, orbiography, or a general book, preparing advertisement copy for publication 
in different places, e.g. taking one book and preparing copy for It to be advertised in a general magazine, 
a scholarly journal and a book review magazine, working out different ways of checking and controlling 
stock, building up a mailing list, learning import and export rules and regulations etc.

Accounting, Finance and Administration

* The economics of publishing
* Budgeting annually and monthly
* Balancing expense and income
* Control of overheads
* Pricing'poHcies and credit policies
* Keeping records, dealing with copyright libraries. ISBN office  etc.
* Preparing royalty statements
* Setting up your own publishing house: capital requirements, relating size to oiuput, overiieads. 

credit requirements, balance sheets etc.
* Personnel requirenieents and policies
* Employee benefits and allowances
* Team work and personnel management

Practical work: preparing a plan for setting up a small publishing house, working out capital required, 
locating possible funding avenues, planning a list and its marketing.



/
Note; Tliere are many aspects of this course which can be overlapping. As it stands now, students can opt 
for either editorial or production or sales wilh, preferably, everyone going in for the accounts 
administration paper. This last can also, if f^ t  necessary, be offered as a specialisation 
It is also possible to extrapolate from this to make up short, intensive courses in particular aspects-for 
example, dealing with contracts and rights, or with proof reading, or copy editing, which can be offered to 
those already working in publishing, who may need to improve thelrskillsand/ordevelopnewones.

Throughout the emphasis has to be on as much practical work as possible.

Depending on the duration, the students can also be asked to do group projects such as case studies of 
particular publishing houses, bookshops, the ISBN system etc.

A detailed reading list can be attached if necessary.



Annexure>n 
Pattern O f A^istance

The Comraissloo will extend suppmt to the prognunroes as follows:

NLScV in Ekctronics & biotecbn<4<^

1. Faculty
Professor/Reader One
Lectuier Two

(The Institution has to manage other faailty from the existing concerned 
departments and through visiting faculty who are practising piofesslonals)

2. Building coding upto Rs. 7^0.000/-
3. Equipments Rs. 20,00,000/-
4. Books A: JoumaS's

Non-recurring Rs. 1,00,00Q/-
Recurring Rs. SO,000/> p.a.

5. Guest/Visiting Faculty Rs. l,00,00(V*p.a
6. Scminar/Conference/Working

Expenses. Rs. S0,00Q/-p.a.

M aster of Business AdministrHtlon

1. Faculty
Professor One
Reader Two
Lecturer Three

(The Instiiution has to manage other faculty from the existing concerned 
departments and through visiting faculty who are practising professionals)

2. Building costing upto Rs. 24,00,000/-
3. Equipments Rs. 8,00,000/-
4. Books & Journals

Non-recurring Rs. 5,00,(K)0/-
Recurring Rs. 50,000/- p.a.

5- Guest/Visiting Faculty Rs. 1,00,000/-p.a.
6. Seminar/Conference/Working

Expenses. Rs. 50,000/- p.a.'

N O T t:

A b « \e  C ourses will be sanctioned only  v«hen th e  U niversity subm its  course design an d  it is approved  by 
experts  in UCiC. A ssistance will be released w hen U niversity has prescribed such c o u rsean d  subm itted  it 

to  U G C .

A fter five years, a  su ra of up to  Rs. 10.00 lakhs will be provided  to  run  the p rogram m e fo r next five years 
provided  the d ep a rtm en t has m atched it by a t least a i. equal am o u n t th ro u g h  consultancy , professional 
w ork o r  sponsored  research.



Facuky
Profcwot/R odcr One
Lecturer Two
Clbe bAtbition has to  tM otge other faculty from dw ex iting  ooopcmed
<kpuUM»ts aod th ro u ^  vlstUng faculty wtio u e  practkini prafcacioBals)
Buildins Ss.7;W.<KXV-
Equlpmcnts S f. 12,00,000/-
B o d a& Joum alt
Noft-Fecurrlng t,00,000/'-
Recurring Rs. SOfiOOf- p j t
Cucst/VlsUing Faculty lU. 1.00,000/* pa .
Santnar/Confennce/Worldns
Expenses. Rs. SOfiOOf- pM.

M .A ./M .S c ./M . Tcch. in F u tu re  Sciences

1. Facuhy
Professor/Reader
Lectuter

One
Two

(The Irsitution has to manage other faculty fro n  the existing concerned 
departments and through visiting faculty an; practising professionals)

2. Building
3. Equipments
4 . Boois A  Journals 

Noft-recurring 
Recurring

5. Guest/Visiling Faculty
6. SeminarjConferenc^WorUng 

Expenses.

Postgraduate co u n e  in Environmental ScieDcet

I. Faculty
Professor/Reader
Lecturer

Rs. 7,50.000/- 
Rs. S.00,000/. 

Rs. 1,00,000/. 
Rs. 50.000/-pa . 

Rs.l,00.00(V- pA. 

Rs.50,00<y-p.a.

One
Two

(The lnst;tution has to manage other faculty from the existing concerned 
dc(«rtments and through visiting faculty who are practising professionals)

Building 
Equipmoits 
B ools & Journals 
Nonr recurring 
Recuning
Gucsl/Vlslling Faculty
Seminat/Confercnce/Wcrking
Expenaea.

Rs. 7,50.000/- 
Rs. 7.50,000/-

Rs. 1.00,000/- 
Rs. 50.000/- pa . 
Rs.l,OO.OOIV-pa.

Rs. 50,000/-pa .

NOTE:
I, A bove C ourses will be sanctioned  only  when the U niversity  subm its  cou rse  design an d  it is app roved  by 

experts  in U G C . A ssistance will be released w hen U niversity  has prescribed  such  cou rse  a n d  subm itted  it 
to  UGC.

A fter five years, a  sum  o f  u p to  Rs. 10.00 lakhs will be provided to  run  the p rogram m e fo r nex t flve years 
provided th e  depa rtm en t has m atched it by a t  least an  equa l am o u n t th ro u g h  consu ltancy /p ro fessiona l 
w ork  o r  sponsored  research.



M.ScVM.Teck. la  AtMOipbark Sdw eei

1. Ftculty
Vrafcnoa/Readcr Obe
Lecturer IVnj
Mon tfd iiftgS ttff

(The InstltuUoa has to manage o th ^  faculty fitmi the existing conoemed 
dq>artments and through visiting faculty who are i»actlging professionals)

2. Building Rs. 24.00,000/>
3- Equipments Rs. lO,00,000/>
4. B oo is&  Journals

Non-recurring Rs. 3,00.000/-
Recuning Rs. SO.OOCy* p.a.

5. Guest/Vlsiting Faculty R8.1,00,0C^-p.a.
6. Semlnar/Cooferenc^Worldng

Expenses. Rs. 50.000/-p.a.

M.A. in f\inctional Hindi

1. Faculty
Professor/Reader One
Lecturer One

(The Institution has to manage other faculty from the 'existing concerned 
departments and through visiting faculty who are practising profesionals)

2. Building Rs. 7.50.000/-
3. Equipments Rs. 1,00.000/-

' 4. Books &  Journals
Non-recurring Rs. 3,00.000/-
Recurring Rs. 50,000/'p.a.

5. Ouest/Visiting Faculty Rs.l.00,000/-p.a.
6. Seminar/Confer^ice/Worklng

Expenses. Rs. 50.000/- p.a.

Special Paper At M aster’s Level

1. REMOTE SENSING
Faculty
Equipments Rs. 5,00^000/-
Books& Journals
N«i-recurring R s-1,00,000/-
Recuning Rs- 50,000/- p.a.
OuesVVbiting Faculty Rs- l.OO.OOW- p.a.
Scmlnar/Confermce/Wwking
Expenses. Rs. 2S,OOOf- pA.

NOTE:

A bove C ourses will be sanctioned only  when th e  U niversity subm its  cou rse  design and  it is app roved  by 
expert^  in U G C . A ssistance will be released w hen U niversity  has prescribed  $uch cou rse  and  subm itted  it
10 UGC.

A fte r Tive years, a  sum  o f  u p to  Rs. 10.00 lakhs will be provided  to  ru n  th e  p rogram m e fo r next five years 
p r o v id ^  th e  d ep a rtm en t has m atched it by a t  least an  eitual am o u n t th ro u g h  co nsu ltancy /p ro fe ss iona l 
w ork  o r  sponsored  research.



RBohy 
E (|iiipaM ntt 
Booht A  JptTHmb 

Noa-recwring 
Recurring
Guen,' V isling Facuhy/ 
S e m m r /  C o n fc rm e e ,' W ofliing  
Expenses.

O n e

R i. 3 .0 0 .0 0 0 /-

R s. 1 .0 0 .0 0 0 '- 
R s  SO.OOO/- p .a.

R s. 2 3 .0 0 0 /- p .a.

PRO GRESS REPO R T FOR COURSE.
O F ____________

.F O R  TH E  DEPA RTM EN T O F . 
_______ UNIVERSITY

(To be furnished in duplicate by the Head of the Department) 

Progress Report for the Academic Y ear______________________

1. D a le  o n  w h ich  c o u n e  san c tio n e d  by U G C .

2. D a te  fro m  w h k h  (he  co u rse  t ta n e d .

3.

IT E M U N -L T IL IS E D

G R A N T

A V A IL A B L E

FR O M

P R E V IO U S

Y E A R

G R A N T  

R E C E IV E D  

F R O M  U G C  

D U R IN G  

T H E  Y E A R

E X P E N D IT U R E  

D U R IN G  

T H E  Y E A R

U T IL IS A T IO N

C E R T IF IC A T E

B uildings

E ^ ip m e n i

Books a n d  Jo u rn a ls

G u e u  F a u l t y

S cm inarsi C o n fe re rtc es /- 

W o rk in g  expenses

4 . S p o n so red  re tc a rc h  p ro jecM co n su tia iK y /o u ts id e  a ss ig n m en t o b ta in ed  d u r in g  th e  y ea r. (G ive n am e o f  the j o b a n d a m o u m a m e d )

P b c e

D a te

S ig rta iu re

N am e

O esigfu ition

(H e a d  o f  th e  D e p artm em )

NOTE:

1, Above Courses will be sanctioned only when the University submits course design and it is 
approved by experts in UGC. Assistance will be released when University has prescribed 
such course and submitted it to UGC.

2. After five years, a sum of upto Rs, 10.00 lakhs will be provided to run the programme for 
next five years provided the department has matched it by at least an equal arpount through 
consultancy,’professional work or sponsored research.
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Objective

To help the graduate student to pursue higher technical education so that highly 
qualified technical manpower-is adequately available in the country, the UGC 
provides scholarship to students of M.E. and M.Tech. courses in the institutional 
within its purview.

Eligibility and Rate of Scholarship

All students admitted to M.E. or M.Tech. courses in institutions within the 
purview of the UGC are eligible to receive the postgraduate scholarship. The 
institutions have to make the proposal by furnishing details to the UGC and they have 
to assume responsibility for timely disbursement of the scholarship and to render 
accounts to the UGC. Thus the individual student has neither to apply to the UGC 
for scholarship nor does he has to submit account for it to the UGC.

The Scholarship is available for the whole duration of the M.E./M.Tech. course 
and the eligibility of the students starts from the day they join the course and continues 
for the standard duration of the course prescribed by the concerned university. 
However, only those students are eligible for the scholarship who have been admitted 
on the basis of GATE examination or an open admission test in which students from 
all parts of the country are eligible to appear on equal footing. It is also a condition 
tliat a student would be eligible to continue to receive tlie scholarship in the next 
semester only if he has cleared a minimum of 60% marks or an equivalent grade in 
the previous semester. The rate of scholarship is Rs. 1500 per month. However, r>o 
foreign student is eligible for this scholarship.

Procedure for claiming grant from the UGC

As soon as the admissions for the course have been fmalised. The institution 
should furnish the names of the students admitted and a certificate to the effcct that 
the students have been admitted on the basis of GATE or open test conducted on all 
India basis. If some students have not-been admitted in this manner, they should not 
be included in the list. The institution should annex a second list of the candidates 
continuing from the previous year with a cctificate that-

(i) Each student has secured more than 60% marks in thej)revious semester 
for which a scholarship is claimed. Students who have iK)t secured more 
than 60% marks should be specifically mentioned and for them the amount 
should not be claimed.



(u) The iostitutioD should attach the s ta t^ e n t of expenditure of the {devious
scholanhjp grant from die UGC and utilisation certificate for it in the form 
prescribed for utilisation certificate in other schemes.

On tibe basis of above -details, the UGC issues sanctic^ for scholarship 
amount for the c<»ning year.

PROGRESS REPO R T FOR C O U R SE.
O F ___________

.FO R  TH E D EPA RTM EN T O F. 
_______ UNIVERSITY

(To be fiimishcd in duplicate by the Head o f the Department) 

P ro p ’ess Report for the Academic Y ear______________________

1. D a le  o n  w hich c o u rse  san c tio n e d  by U G C .

2. D s ie  fro m  w hich  th e  co u rse  s ia n e d .

3.

IT E M U N -U T J H S E D

G R A N T

A V A IL A B L E

F R O M

P R E V IO U S

Y EA R

GRAf̂ T 
R E C E IV E D  

F R O M  UGC 

D U R IN G  

T H E  Y tA R

E X P E N O IT U R E  

D U R IN G  

T H E  Y E A R

U T IL IS A T IO N

C E R T IF IC A T E

B uildings

E qu ipm en t

B ooks a n d  J o u m a b

GiM st F aculty

Se m  i na r  sr C o  nfe rences/-  

W o rk in g  expenses

4 . S p o n s o re d r e s e « r c h p ro je c M c o n s u i(a n c y /o u is id e a s s ig n m e m o b ia in e d d u n n j ih e y e a r .(C iv e n a m e o f  ih e jo b a r td a m o u m e a rn e d )

Ptect
D a te

S ig n a tu re

N a m e

D e sig n a tio n

(H e a d  o f  th e  D e p artm en t)
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SCHEME FOR PROVIDING COMPUTER CENTRE IN 
UNIVERSITIES

The UGC has been assisting the universities for setting up of computer centre 
since 1970s for use in research and in work relating to examinations and 
administration in the university. For improving the functional efficiency and keeping 
in view the development in computer hardware and the possibility of using computer 
centre for consultancy and contractual jobs which can provide a welcome addition 
to the income of the university simultaneously with assuring availability of adequate 
funds for proper upkeep of the computation facility, the UGC has revised this scheme. 
The revised scheme is as enumerated here.

Functions o f Com puter Centre;

The computer centre set up with UGC assistance is expected to perform the 
following functions:
(i) Design software for administrative/fmancial/examinative needs of the 

imiversity and to provide computation facility for these purposes in the 
computer centre and develop networking with other university computer 
centres for exchange, expertise and software.

(ii) Assist researchers in designing software for analysing their research data 
and to make available computer centre facility for their research work.

(iii) To provide facility of the computer centre for MCA/MSc. (Computer 
Scicncc) course in the university.

(iv) To organise and conduct computer awareness/literacy courses atleast twicc 
an year for students/teacher^university employees.

(v) To undertake consuhancy/contractual work relating to software design 
and/or computation for outside agencies on payment basis independently 
or jointly with some software professionals and public/private sector or
ganisation in accordance with the Rules/ Statutes/ Ordinances of the 
university.

EHgibility for UGC Assistance:

Normally only imiversities including deemed to be universities are eligible for 
assistance under this scheme for setting up a computer centre. However, as an 
exception, this facility can also be considered by the UGC for the highly developed 
and distinguished Postgraduate Colleges.



UGC Assistance:

The UGC assists the identified university fc t setting up a computer centre on the 
basis of an assessment of the need of the university in reference to the functions 
enumerated for the computer centre in this scheme by an Expert Cmunittee in the 
UGC. Based on the assessment made by the Expert Committee, the UGC assistance 
can be either for Level I or for Level II as menticmed below:

Level I

(i) Mini computer system and work stations (one or mOTe).

(ii) 16 MB RAM.

(iii) 1 GB disk space.

(iv) Minimum 16 terminals.

(v) Cartridge tape drive.

(vi) Line Printer and Dot Matrix printers.

(vii) Net working where justified.

(viii) Multi-user O/S, DBMS/RDBMS.

(ix) Relevant software and standard compilers.

The ceiling on the cost of site preparation and the hardware would be Rs. 50 lakhs. 

Level U

(i) Large computer system and work stations (one or more).

(ii) 64 MB RAM.

(iii) 4 GB disk space.

(iv) Minimum 48 terminals.

(v) Streamer tape drive/Cartridge tape drive.

(vi) Line printers and Dot Matrix printers.

(vii) Net working and graphic facilities.

(viii) Multi-user O/S, RDBMS.

(ix) Relevant software and standard compilers.

The UGC assistance for site preparation and for the hardware would be generally 
more than Rs. 50 lakhs and the ceiling in each case would be determined by the UGC 
on the basis of the expert advice.



Level ]:

Post

Head of 
Computer

2. System 
Analyst

3. Technical 
Assistant

Stenografdier

S. Students 
(Assistants)

No. of 
positions

Level of 
pcets

} per 
shift
(Plus one of MCA 
is subsequently approved) 
I per 
^lift

Essential
quaUHcations

2
(part-tirae

Reader/ As prescribed for
Prc^essor Reader/Professor

with Master's/
Ph. D. in Computer 
Science.

Lecturer Master's degree in
Computer Science 
and as prescribed 
by the university. 

TecKoicai B.Sc. with atleast
Assistant diploioa in Computer
in Univ. Applicatic»is.

As prescribed in the 
university but with 
knowledge of word 
processing.

Rs. I200/-p.m Only on tenure 
basis for two years
work) for a person.

Level II:

1. Director 
Computer 
Centre

2. Senior System 
Analyst.

3. System 
Analyst

4. Technical 
Assistants

5. Stenographers

6. Students 
(Assistants)

1 per
(Plus one if MCA is 
subsequently approved)
2 ^ u s  I Technical
for eadi Assistant
additional 
shift
2

Professor Minimum as prescribed
for Professor with 
Master's degree/Ph-D. 
in Computer Sdm ce.

Reader Minimum as prescribed
for Reader wiih Master's 
degree/Ph.D. in computer 
science.

Lecturer As prescribed for Level I.

B.Sc. with diploma 
in Computer 
Applications.

As {»«scribed in 
the university with 
knowledge of word 
processing.

Rs. 1200/- On tenure basis for
p.m. a maximum of two

years for a person.



Recurring Assistance:

Recurring assistance is provided by the UGC as below:

(i) Salary of posts is provided as per actuals for a period of five years beginning 
from the year in which the system has been installed or from the year in 
which first post has been filled up which-evcr is later.

(ii) Maintenance of the computer system is provided at the rate at which 
maintenance contract has been given by the university subject to a maxi
mum of 12% of the hardware cost. Maintenance in the first year is provided 
fi-ee by the supplier. Hierefore, UGC assistance is provided from the 
second year after installation of the system, fctf a period of four years.

(iii) Rs. 1 lakh per year for consumables software and books for a period of five 
years.

UGC assistance does not cover assistance for water/electricity charges or for 
annual repair of the building Air ccaiditioning equipment.

After this period the computer Centre is expected to meet at least its maintenance 
out of income from consultancy/contractual assignments.

Procedure for Sanction:

A university/college has to assess its requirement of computation facility in terms 
of functions mentioned in this scheme and make an application to the UGC for 
assistance for setting up a computer centre. The application should give the 
justification for the computer centre in the university, the building/faculty available 
and the hardware needed under the scheme. It should also give the work available 
for the computer centre and the work envisaged to develop during the next 5 years. 
The applications of the university are examined by a Committee of experts in the 
UGC which invites the university representative for the meeting. The Expert 
Committee asse^es the needs of the university and determines its requirement for the 
computer centre. Frequently the Expert Committee modifies the hardware 
requirement and requires the university representative to submit modified proposal 
on that basis.

Release of Funds

After the approval from the UGC, the university is required to create posts and 
initiate selection process. Simultaneously, it has to initiate the purchase procedure. 
After the posts are created and order for hardware is placed, the university has to seek 
release of funds by furnishing proof of both these actions. The UGC releases 90% 
of the sanctioned amount on proof of placement of order (and creation of posts) and 
the remaining 10% after report is received from the university of the installation of 
the computer system and report of satisfactory functioning of the system. Approval 
of the UGC for the computer centre is valid for 18 months after the date of issue of 
approval. If the order for computer system has not been placed and the posts have 
not been created within this period, the approval lapses and the university desiring to



set up the computer ceatre has to obtain approval for the computer centre afresh from
the UGC.

TTie recuttiijg grant is sanctioned by the UGC in advance for the first year after 
receiving the report of installation of the computer. For subsequent yeare, recurring 
grant is released only on receipt of item-wise expenditure for the previous UGC 
recurring grant and utilisation certificate for that Recurring grant for any year has to 
be claimed at most in the succeeding year because after that It lapses and cannot be 
revived.

Consultancy/contractual W(H*k:

Every university liaving computer centre with UGC assistance is expected to 
make vigorous effort for securing consltancy/contractual work both software design 
and for computation on payment basis within the Statutes/Ordinances/Rules specified 
by the university for this purpose. At least 50% of the income from this, after 
deducting the payments due to the individuals who worked for the ptojectywork, has 
to remain available to the computer centre for meeting unforeseen expenditure and 
to maintain the computer centre in good concUtion. While furnishing accounts and 
utilisation  certificates to the UGC, accounts for income obtained from 
consultancy/contractual work have also to be submitted.

MCA/M.Sc. (Computer Science Courses):

MCA is Sanctioned only to those Universities/Colleges which have been 
sanctioned Computer centre. In the universities having cc»nputer centres or in 
universities for which computer centre is being considered by the UGC, the 
requirement of the students of MCA/M.Sc. Computer Science should be projected by 
the university while seeking assistance for computer centre. The Expert Committee 
takes this requirement into consideration while recommending appropriate 
configuration and level of hardware for the computer centre. the university 
having computer centrc, the UGC will augment the computer centre facilities with 
more terminals, if there is a requirement, whenever MCA/M.Sc. (Computer Science) 
is approved to the Univeixity.

Validity of earlier sanctions:

Tlie UGC has earlier sanctioned posts for the computer centre differently. These 
sanctions will remain valid but the posts sanctioned earlier which have not been filled 
up so far are not allowed to be filled up unless they are covered by the posts permitted 
under this revised scheme. Similarly the posts which are vacated henceforth out of 
the earlier sanctioned posts, are not allowed to be filled up unless they are covered by 
the posts sanctioned in this revised scheme.

Replacenient/upgradation of computer hardware:

Because o f the limited life of a computer system and the rate of obsolescence, 
UGC considers replacement of the hardware given for a computer centre after 7-8 
years. At that time it also considers upgradaticm of the hardware/level of the computer



centre if it is justified by the needs of the university as judged in the light of the use 
the univetsity has put the computer system to. While assessing the use of the existing 
facility, the UGC requires the following:
(i) The number of hours per working day (use of computer) in last 3 years as 

reflected by the log book.

(ii) The number of research papers published in referred journals for which 
ccsnputet centre facility has been used. Annual data for last 3 years has to 
be furnished alongwith the name of the researcher, title of the research 
paper, the name of the journal and the number/year of the journal in which 
each paper has been published.

(iii) The names of computer science courses and student^faculty/employees 
covered by computer literacy/awareness course annually for last 3 years.

(iv) The number and description and consultancy/contractual assignments ob
tained and money value of each assignment along witii the amount which 
was made available by the university for retention in the computet centre 
for its use annually in last three years.

The replacemenl/upgradation of the hardware fOT the centre would depend on the 
assessment of the performance of the centre as reflected by the above mentioned 
details. If necessary, UGC deputes experts to visit the computer centre to complete 
the assessment. This assessment also cotistitutes the evaluation of the work of the 
centre by the UGC.

Computer Literacy Courses (Awareness):

Every computer centre is expected to conduct atleast 3 computer literacy 
(aw aren ess) course  o f  tw o w eeks or m ore d u ra tio n  every  y ea r for 
students/teachers/university employees. Each of these persons should be charged a 
fee of not less than Rs. 100/- per person pet course. This fee should be used fOT 
providing material to the learners and fc» maintenance of the computer centre.

Com puter Man Power Development Courses

The UGC was earlier assisting for Diploma in computnet Application also. UGC 
does not assist for DCA now because such courses are not expected to be provided 
by non-university and non-Govemment institutions under the policy decided in 
consultation with the Department of Electronics. Assistance to DCA courses fc» 
which UGC has given sanction will continue for the stipulated period of 5 years. For 
the B.Tech. and M.Tech. courses the approval has to be obtained first from the AICTE. 
Therefore, the university/college should make an application to the AICTE through 
the UGC and based on AICTE recommendation, the UGC sanctions assistance in 
individual cases.

For MCA the UGC sanctions 3 teaching positions, one of Professor, one of 
Reader and one of Lecturer. Assistance for these posts is available for 5 years from 
the date of filling up of the first post on the condition that the Staie Government



undertakes to tnflintflin them after the UGC assistance ceases after 5 years. Since 
sanction and hardware facility f(» MCA has been integrated now with diat for 
computer centre, the UOC does not provide working e:q>ense8 for the studoits for 
MCA course and similarly technical staff is not provided separately fctf the MCA 
Scholarship for the students of MCA has also been sto[^)ed.

Hie UOC has framed a model course for MCA. When a university/c<^ge 
applies fc« MCA course, the application is examined by an Expert Ccnmnittee for 
availability of existing computer centre, of the faculty and intcims of the standard of 
the course developed by the university. It is necessary that the course developed by 
the university is such that the standard of MCA would be good. While sancti<ning 
MCA, the UGC insists that die admission is made through an open admisatm test in 
which outside students should be considered on equal footing with the local 
candidates.

Hie computer Science department should make roaximum use of the Guest 
FaculQr for teaching MCA students. UGC will sanction upto a maximum of Rs. one 
lakh p.a. for hiring guest faculty for teaching MCA students.



PROGRESS REPORT FOR COMPUTER CENTRE O F_________________
UNIVERSITY

(To be ftirntshed in duplicate by the Head o f Com puter Centre)

1. (a) Posts Sanctioned by U.G.C.

(b) Number

(c) Filled up (give date)

(d) W hether incumbent has professional qualification at PG /P h .D . in Com puter Science.

2. Computer
(a) Date of UGC Sanction

(b) Date of Installation

3. Use of Com puter Centre;
(a) For MCA (Number of students)

(b) Literacy Classes (Give number of trade)

(c) University jobs done (give jobs done)

(d) Outside assignments done (name the assignment and amount charged)r

(e) Consultancy (name the Job and am ount) done.

Signature
Place Name
Date Designation
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Scheme for Computer Application Papers at Postgraduate Level 
in Certain disciplines -UGC assistance tlierefor

The computers have ushered in arevolution in informatics. Computers have made 
possible many processes and analysis which were earlier unmanageable due to their 
complexity or size. Because of their capabilities, the computers have been finding 
applications in more and more diverse areas. The UGC, therefore, has been assisting 
the universities to set up central computation facility in the form of large capacity 
computers wherever the requirement of research and teaching justifies it. Sizeable 
computational facility is also being assisted by the UGC under SAP/COSIST 
programmes. The colleges are being assisted by the UGC in the form of 2 PCs and 
some software for their use and in institutional management and for increasing the 
awareness about use of computers among teachers and students.

Subsequently, the UGC has considered the desirability of assisting the 
universities and colleges for starting an optional paper at postgraduate level in subjects 
in which computer applications have become prominent. Initially the UGC has 
identified Mathematics, Physics, Chemistry, Geo-Sciences, Economics, Statistics, 
Library Science and Commerce for being covcred under this scheme.

Eligibility of Institutions

All Universities and Postgraduate colleges which have 3 or more of these subjects 
and which have an enrolment of atleast 35 (Part-I and II) at postgraduate level under 
each of these subjects are eligible to receive UGC assistance under this scheme.

Features of the Scheme

The UGC will assist the identified universily/college for setting up a computer 
room with 10 PCs. The university/college is required to prescribe one paper in the 
identified subject (2 papers are possible in Statistics and Commerce). Since students 
of one subject will require access to PCs for about 2-3 hours in a day, it is a condition 
of the scheme that the concerned university/college should prescribe paper for 
computer applicaions m atleast 3 subjects out of the 8 covered under this scheme 
before it can be assisted by the UGC. A suggested outline of the paper in cach of the 
subjects covered under the scheme is aimexed. The university would be required to 
develop its own syllabus for the paper on this basis before it submits applicaticm for 
assistance to the UGC. An Expert Committee in UGC will assess the course developed 
by the university to ensure that it is not below an acceptable standard. The university 
would also be expected to require atleast an equal time for onhand work with PCs 
compared to the lecture/teaching.

The UGC will not sanction any post under this scheme. The concerned 
departments are expected to manage teaching by using the existing faculty and 
supplementing it by guest faculty. The concerned departments between themselves



will have to identify a nodal department. It can be the department in which the 
computer room is located. From among the concerned departments an employee 
suitable for working as Technical Assistant would be identified for looking after the 
computer room and the equipment feere. If necessary tfie university/college can 
provide some honorarium on monthly basis to such a person. While maldng the 
proposal the university/college will have to identify a room in teasonable condition 
and which is not dusty for being used as computer room. It should be able to 
conveniently accommodate 10 PCs.

For the propposals accepted by the UGC, the assistance will be for the following 
items and the amounts mentioned aganist each item:-

1. Nofi'Recurring

(a) Hardware

(i) 10 PCs (Minimum 286-AT)

(ii) 10 Monitors (Soft-white) with CGA/MGA Cards

(iii) 10 Key Boards (101 keyset above)

(iv) 3 Printers (132 column)

(v) 3 Printers sharers

(vi) Constant Voltage transformer (3 KVA)

(vii) Furniture (Computer tables, Chairs, Almirah etc.)

Rs. 7.00 lakhs

(b) Room Preparation

(i) Distemper Painting, Linoleum flooring.

Rubber lining in windows etc.

Rs. 0.25 lakhs

(c) Software

(!) Language compilers

(ii) Operating system DOS
(iii) Relevant manuals

(vi) Need based software packages

Rs. 0.50 lakhs

(d.) Consumables

(i) Floppies

(ii) Computer papers

(iii) Printer Ribbons

Rs. 0.25 lakhs



II. Recurring

(i) Honorarium to Technical Asstt.

(ii) Honorarium to Guest Faculty

(iii) Consumables

(iv) Books

(v) Software

(vi) Maintenance (contractual)

Rs. 1.25 lakhs 
per year

In order to ensure involvement of the students an teachers and to also ensure 
availability of some fimds for unforeseen expenditure it is a condition of the scheme 
that every student will have to be charged a fee for the use of this facility which will 
not be less than Rs. 50/- per student per month.

It will be expected that every university/college assisted under this programme 
would also use the computer facility for its internal management and for conducting 
atleast one course for com puter aw areness and literacy in an year for 
students/teachers/employees who are not covered by the special papers at PG level. 
A fee not less than Rs. 100/- per participant would be charged for the awareness 
course.

Procedure forU GC assitance

The university/college which desires to avail of UGC assistance under this 
scheme should:-
(1) Identify 3 departments out of the subjects covered under this scheme and 

develop detailed course for the special paper at PG level for each of the 3 
subjects keeping in mind the model course outline appended with this 
scheme.

(2) Identify the nodal department and identify the room for locating the PCs.

(3) Prescribe fee for the participating students.

Along with these particulars and enrolment figure in the preceding year at PG 
level in the subjects proposed by the imiversity/college, it should apply to the UGC 
for assistance. The proposal would be examined in the UGC with the help of an Expert 
Committee and on acceptance of the proposal, non-reairring assistance would be 
sanctioned. This assistance will be released in one instalment on receiving copy of 
the course prescribed by the imiversity and approved by the UGC and on receiving 
copy of the order placed for the hardware/software by the university/college.

For recurring assistance no break up is prescribed for individual items and the
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university/coUege can utilise more or less money for any individual item but the UGC 
assistance would be limited to Rs. 1.25 lakhs per year subject to the item-wise 
accoun ts and u tiliz a tio n  ce rtif ic a te  being  fu rn ish ed  by the nodal 
department/university/college. The accoimts furnished to the UGC would also 
involve the amount collected as fee and details of their expenditure. Recurring 
assistance would not be provided for one year after the installation because the 
suppliers maintain the hardware for one year under normal terms of supply. For the 
second year the recurring assistance would be provided as an advance and for 
subsequent years recurring grant would be released on receipt of accounts and 
utilization certificate for the earlier grant. The recurring grant will however, lapse for 
any particular year if it is not claimed atleast in the subsequent year.

The UGC will assist university/college under this scheme for 5 years for recurring 
assistance. After this period the university/college would be expccted to take over the 
maintenance/continuation cost, if necessary, by obtaining such additional assistance 
from its funding agency or preferably, by earning enough money by taking on paid 
assigtunents for outside user agencies.

Evaluation

At the end of the 8th plan period the UGC will evaluate the implementation, its 
quality and coverage through an Expert Committee and university/college would be 
apprised of the findings of the evaluation. It would be expected to take such remedial 
action as may be suggested by the Committee.



PHYSICS
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Introduction to Computer hardware and software; informatiCM) storage in Computer memory; 
stored program c o n c ^ ;  storage media; CcMnputer operating system; DOS and its use.

Problem solving on Computers-a]gorithms and flowchans; high level pn^ramming language 
for scimtific computing; FORTRAN 77: data types; expressions and statements; input/output 
commands; conditional and iterative ccmstructs; diaracter data management; array 
manipulations; subprograms; files and data handling faciliti^ forseqauential and direct access 
devices.

Bssmtial of parallel ccmputation; FORTRAN 8 X and its feattures for parallel programming.

Use sc(«it iflc packages to solve problems in (iiysics popular electrcnic spread^cets to model 
simply physical systems and there graphical presentaticms; e lem ^ts of presentation graphical.

Programming examples to study the followii^ numerical methods to investigate pioblems in 
physics;

#  Interpolation and extrapoloation; least square fitting;
#  Solution o f simultanecHjs equation; polynomial equation; polynomial equation fitting;
#  Matrix manipulations; matrix inversion; eigenvalue computations;
#  Numerical integration and differentatioi;
# Ordinaiy bourdaiy-value problems two dimensional problems, accumuation of erros;
#  Monte carlo method and its applications; evaluation of two and three-dimensional 

integrals.

Suggested Books

1. G.I. Duchl: Spreadsheet Applications for Sd^itlsts and Engineers, (Add. Wesley, 1988)
2. P.S. Grover Prc^rammlng and Computing with FORTRAN 77/90 (Allied Publishers, 1992)
3. V. Rajaram ; Elements Parallel Processing (Prentice - Hall, 1990)
4. R.N. Reddy & C.A. Ziegler; FORTRAN 77, (Jalco Book, 1989)
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1. Introduction to  comuptera:

Hardware components: CPU, Compputer memory, i/O  devices; information storage; software 
compponents: computer programs; stored program concept; operating system; DOS and its use. 
Algorithm, program flowcharts and paeudo-code.

II Basic

Variables (integer, single precision, double precision and string). Arithmetic statements and built in 
functions. Logical statements and comparisioos- string functions. User deflned functicns. Control 
statement(GOTO.IF....THEN,IF...THEN... ELSE. FOR....NEXT, GOSUB, RETURN). Input/Out
put statements (CEREEN, CLS. COLOR. LOCATE, PRINT) Graphic commands. PEEK. POKE 
and DEF SEG Computer graphics.

in . FORTRAN 77

Character set. Identifiers. Dau types. Arithtnatic expressions and operations. Liberary functions. 
Input/Output functions. Formatted infnit and output statements. Control structures (sequence, rela
tional (^ ra tio n s and expresaons, simple arwl nested blocks) Loop control (DO WHILE AND 
REPEAT UNTIL DO.... CONTINUE and nested loops).Function and subrouitine subprograms. 
Shared variables and constans. One dimensional and multidimensional arrays character data 
manipulation. File and data manipulation (OPEN, CLOSE, INQUIRE, REWIND. BACKSPACE, 
ENDFILE)

Programming examples to handle the following numerical methods in chemistry should be done: 
such as least squared fit, s<dution of simultaneous equation, potynomical equation, polynomical 
equation Htting, matrix Inversicsiand diagonalisation and numerical difTcrentltation and integration. 
Splines and data smoothing. Elements o f paraUel processing and its use in chemistry.

IV. Use of software packages in chemistry

(a) Spreadsheet Applications
Least squares fit, kinetics,, potentiometric titrations and end point localitm. Fitting curves and plotting 
functions.

(b) Data-base applications in chemistry.
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Illustrative Projects

1) Molecular fonnuia from elemental analysis.

2) Simulation of organic qualitative analysis.

3) Simulation of inorganic qualitative analysts.

4) Molecular formula from high resolution mass spectroscopy.

5) pH of a weak acid bases titration (with graf^cs).

6) Potentiometric end point determination (with graphics).

7) Sim ul^ionofthe sequence of a copolymer.

8) The persistence length of a plc^'mer.

9) Monte Carlo simulation kinetics.

10) Itcfation methods.

11) Computation of s from Cp.

12) Simulaion of Maxwell-Boltzmann distribution.

13) Theoretical NMR pattern.

14) Generation of an ODE system from a reaction mechanism.

15) Runga-Kutta method for solving ODDE system for reaction.

16) Data smoothing and splines

17) Parallel and perspective projection for 3D molecules and computer graphics.

18) Contour plots.

19) Use of electronic spread sheet for problems solving in chemistry (a least squares fit 
graphics, kinetics, potentiometiic titration).

20) Use of standard application packages like molecular modaling, NMR, IR spectromctric 
simulation.
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Suggested Books

1. R.N. R«My & CA . Ziegler: FORTRAN 77 (M ICO BOOK. 1989).

2. P.C. JURS, T.L. Iscnhour & C.L. Wilkens: BASIC Programming for Chemists (I.Wiley,
1987).

3. K. Ebert, H. Ederer, T.L. Isenhour: Cbmputer Applic^ions in Chemistry.

4. G.LDuchi: Spreadslieet Applications for Scientists & Engineers (Addisicm-Wesley, 1988).

5. G Beeclx; FORTRAN IV in Chemistry. An introduction to computer-assisted methods 
(John W iley *  Sons).

6. P.S. Grover Programming & Computing with FORTRAN 77/90. (Allied Publisher, 1992).

7. V. Rajaram: Elements of Parallel Processing (Prtitf ice-Hali, 1990).



MATHEMATICS 

Com puting Tcchniqucs in M atb o w tics

A. C om puter JVograminiag

The flowchart concepts, FORTRAN pcognmming, Integer and real operktioos, control and 
Uoative statements; arrary opentlons; logic and coro^ex operations subroutines and fimction 
subprograms.

B. Use of a popular electronic spreadsheet; mathematical modelling with spreadsheet-solving
mathematics problems sudi as square* root, t^o ro ia i probability; use of scientific arvdnathmatl- 
cal software packages.

C  Numerical Ajwiyfis s a d  Com putatioiul Techniques:

Number representation and Arithm^ics.
Non-Unear equations. Bisection. Hxed point iteration, Newton* Raphson method, roots of 
polynotnicai equations.
Interpcdation, Finite Difference Calculus, Polynomial interpoUtlon, Inverse interpolatkn, SpUrie 
interpolatioa
Least square approxmation, Fourier approximation.
Gaussian elimination, iterative methods, relaxation method.
Numerical differentiatiCMi and iiuegratlon.
Ordinary differential equations, Taylor's series method. Euler’s method, Runga Kutta methods 
Predictor corrector methods, a b il i ty  issues; modelling & simulations applications.

Suggested Books

1. D.E. Agranbri^t: Mathematical Applicatian of Blectronic Spreadsheets (McOtaw-HlU, 
1985)

2. P.S. Grover*. Programming and Computing with FORTRAN 77/90 (AUdd Publisheca, 
1992)

3. E.V. Krishnamurthy and S.K. Sen: Computer*Based Numerical Algorithms (East-West 
Press, 1984)

4. O.B. Davis and T.R.HofTmonn; FORTRAN 77 (Me Otaw-HiU, 1986)
5. S. JacoU & J. Kowalik: Mathemaiical modelling ^ t h  Computers (Prentice Hall, 1985)
6. D. Burghes & M. Bonle: Modelling with Differential Equations QoIk iW U ^, 1986)
7. A. Ralston A  P. Ralxnowitz: Numerical Analysis (McQraw>IQU, 1986)
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Computing Techniquea in Geosciences

(a) Com puter Program ming

Computer System; hardware componcnts-CPU, Memory, i/o devices; 
information storage media; software: Computer programmes; operating system 
concepts; DOS and its use.

Problem solving and computer [tfogramming languages useful for scientific 
computing; FORTRAN 77: various data types ; expression and statements; 
input/output commands; conditional and iterative cc^tants; array manipulation; sub 
programs; data sharing among subprograms/ptograms; file manipulation. 
Prpgramming examples to  handle iH-oblems of numerical and statistical type.

(b) Numerical M«thods

Matrix operati<ms; inversion; eigen, symmetric and real symmetric matrices; 
interpolation and extrapolaticm; smoothing of curves: best square fit.

(c) Statistical techniques

Probability, discrete and continous distributions, estimation of parameters; 
hypothesis testing; ANOVA; Iinear/polyn<»nial regression and ccvrelation; elements 
of multivariate analysis; principal components/factors; clustering; multiple/partial 
correlations; MANOVA; discriminant factors.

Suggcftcd Books

1. D.H. Sanders: Computer Today (McGraw Hill, Intl. Ed. 1988).
2. V. Rajanmaa: Computer Oriented Numerical Methods (PHI. 19S4).
3. A.A. Affl; Statistical Analysis: A Computer-oriented Aji^roadt. (Academic Press. 1985).
4. P.S. Gtove'r: Progtamiaing and Computing with FORTRAN 77 and 90 (Allied PublislieR, 

1992).
5. R.N. Reddy and C A . Ziegler. FORTRAN 77 (laico Book, 1989).
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1. Introduction to Computers and MS-DOS Operation System:
Coumputer System: Hardware, Data storage media. I/O Devices, RAM, ROM, MS-DOS operat
ing System: Files and Directonees, Hard Disk Management, Resident and transient Commands. 
Use of DOS Editor and DOS. DOSSHELL.

2. Dbase: Files and Records, String, Numeric and Data type data. String and Numeric fimctions. 
Doing repetitive commands using Do-For Loops. Preparing Reports.
Lotus 123: WorksheetStructure,ManlpulationofRowsandCoiunuis,U»ngtheWorksheciMaiu. 
Use of Data commands; Making a simple data distributicMi. Making Graphs: Line. Bax. XV, and 
Pie charts. Simple Linear Regression.

3. Introduction to Econometric Software and use of available package such as SHAZAM, RATS.
GAUSE, orTSP.
Entering data from the terminal, Reading data stored in LOTUS, Free or Fixed Format ASCII. 
Defining and Modifying (he simple range, bitroductlon to linear Regression; OLS, GLS. 
Instrument Variables.

4. An application to Eccmomtc Models:
1. The Capital Asset Pricing Model.
2. Cost. Learning Curves and Scale Economies.

5. Advanced Topics:
1. Fofecasting and Sinuilation in simple Macro-econometric Models.
2. The Sturcture Algorithms used in least Squares Regressicms.
3. Manimum-Liklihood and Non-Linear Estimation.

References:

1. Robert Cowart Introduction to Dbase IV SYBEY 1990.
2. Judd Robbins Thhhe ABC of 123 Release 3 BPB Publications 1990.
3. Emest R Bemdt: The Practise of Econometrics: Classic and Contemporary Addison and 

Welsley Publishing Co. 1990.
4: R.M. Farebrother: Linear Least Squares Computations Marcel Dckker, 1988.
5. A.H. Studenmund and H J. Cassidy Using Econometrics: A Practical Guide Litte Brown 

and Co. 1987.
6. Ivor Francis Statistical Software (North-Holland.
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Paper 1

Com puter Concepts and Software Tools

-  Introduction to C<Mnputer and its cximpon^ts: bits, bytes and words; Computer Memory and its 
types; data representation and storage; binary codes; binary system and its relationship with 
boolean algebra; different n u n ^ r  systems and arithmetic operations.

-  InpuVoutput devices; online and offline data entry, secondary storage media-magnetic tapes, 
disks and optical disks; character reader.

-  Kinds of ccmputers-personal, minis, mainframe and supercomputers; their characterstics and 
application areas.

-  Fields, records and fd.es; fUe types; data storage and retreival; interactive and batch p ro o fin g ; 
time sharing and multiprocessing; concepts of data communication and distributed computing.

-  Basic concepts of system software; OS, editor, compilo' and interpreter, DOS and its functions; 
file and disk management facilities.

-  Data-base concepts; various data-base models: f»e[Hration and use of statistical data-base; 
analysis and computer solution of some concrete statistical problems.

-  Data analysis software paclages; spread^eets; planning and creating spreadsheets; salient 
features and use of spreadsheets for statistical analysis; presentation graphics.

-  Useofoommonlyavaiiablestatisticalpackages,suchasSPSS,Minltab,BMDPtosolveproblems 
from statistics such as regression analysis, analysis of data on sample survey and design of 
experiments.

Note; This course is to be supported by Software Lab. Ratio between Lecture and Lab. hours ̂ ou ld  be
around 3:2 for proper implementaticm this course.

Suggested Books

1. D.H. Sanders : Computers Today (McGraw-Hill) International Ed. 1988.
2. P.C. Curtin : MicrocomputerandApplicatlcms (PHI, 1989).
3. P.S. Grover : Computer Fundamentals and Problem Solving (Allied Publishers, 

1990).
4. D.M. Kroenke ; Database Processing (Galgotia Pubis., 1990).
5. Manuals of Packages: SPSS; MINTTAB; BMDP.
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Paper II

Com puting Techniques relevent to Statistics

Introduction to Programming Languages ; major high level languages; choosing a programming 
language for statistical ccnnputations; Characteistics of statistaical oriented pix^lems; program 
d e s l^ ; features o f good program; documentation.

Prc^raroming with FORTRAN 77:

Data Types: expressions and statement; input/output commands; conditicMai and interactive coo- 
stmsts; array manipulation; subprograms;datashartingamongsubprograms/programs;{lie manipula- 
tion facilities; FORTRAN 90 and its features for parallel processing.

Numerical computation : Solution of non linear equations by-Newton Raphson, iteration etc., 
interpolaticHi (Lagrange, Newton etc.), numerical integration (Trapezoidal, One-third, Gauss), matrix 
inversion. Solution of System of linear equations.

Monte Carlo methods; random number generation; AppIicaticHis- sampling, parameters estimation, 
quadratic; variance reduction; system simulation.

(N.B.: Students may be encouraged to complete a mini project based on live statistical data as 
assigned by the teadier)

Suggested Books

1. Ivor Francis: Statistical Software (North-Hoiiand, 1986)
2. E.V. Krishnamunhy and S.K. Sen: Computer-based Numerical Algorithms (East-W est 

Press, iS>84).
3. A.A. AfTi: Statistical Analysis : A Computer-orioited Aproach Acedemic Press, 197).
4. V. Rajaraman: Computer-csiented Numerical Methods (PHI, 1990).
5. P.S. Grover Programming and Computing with FORTRAN 77/90 (Allied Publishers, 

New Delhi, 1992).
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1. Introduction to InformaticmTedinology:
Historical development o f  Computeis and their application.

2. Computersystems:
-  Hardware: Connguration of a oomput^-input, output processing and storage and internal and 

external devices &  media and their inter-relationships (RAM; ROM; DISK, Tape, Cassette, 
optical disk, CD-ROM elc.)

-  Date input and output devices.
-  Types of Computets-Main ftanws; Mini and Micro computers; Single user and muhl user.
-  Software System Software; operating system; Applicaticns software.

3. Data Processing:
-  Basic processes; Calculating, logical operations-Sortictg, storing, merging and Retrieving
-  File Design. Data flies, records and fields
-  File organisation; Serial, Sequential. Direct access. Index sequential and Random file organisa

tion; database concepts; oranization of data into a database; utility of databases.

4. Programming;
-  IntroducticHi to programming:

System analysiss; Flowcharting;
-  Elements of Pascal programming.

5. Fundamentals (^Telecommunication;
-  Representation of Information; transmission of signals and Transmission media modes and 

devices.

6. Networks:
-  X>xal Area Networks (LAN)-
-  Wide Area Newworls (MAN).
-  Electronic \ransrais^on;BleclT(mic mail. Facsimile Transmission.

7. OfTice automation and electronic publishing
-  Desk Top Publishing (DTP).
-  Word Processing; WORDSTAR.
-  Spreadsheets: LOTUS 1-2-3.
-  Reprography (Microgra[4iics).

8. Discussion and use library packages such as;
CDS/ISlS, MINISIS, etc; salient features of existing library databases, such as DIALOG, 
MEDLARE
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Bibliograpby on Application of Computers, i.e. Library aud informatioD Services

1. KIMBER(RT), Aulonioation in libraries, Ed 2. Oxford; Perganien Press. 1974.

2. SALMON (Stephen R). Library automation systems. NewYork; Marrel Dekkar 1975.

3. KUMAR (PSG) Computerization of Indian libraries, Delhi; SR Publishing Corporation, 1987.

4. MAHAPATRA (Piyush Kant) Computer in library services. Calcutta; World Press. 1985.

5. SINGH (SP) Automation in libraries, Delhi, Metropolitian, 1975.

6. SHARMA (CD) and OJHA (DC) Ed. Advances in library and information science. VI Computer 
application, 1988.

7. LEHMAN (Klans-Dieter) and STROHL-GOEBEL (Hide), Ed. Application of micro computer 
in information, documentation and libraries. Amsterdam; North Holland. 1987.

8. ROWLEY (JE), Computers for libraries. Ed. 2. London; Clive Biogley, 1984.

9. LOVECY (Ian), Automating library procedures: a survivor's Landbook. New Delhi; DK Agen
cies. 1984.

10. TEDD (LE). An introduction to computer based library systems. Ed. 2. Chic hester, 1984.

11. Grover, P.S.: Pascal Programming Fundamentals (Allied Publisher, 1990).
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Paper-1

Introduction to business Data Processing, iDfonnation needs of business enterprises, Types of 
information. Qualities of good information.

-  Introduction to computer and its components; bits, bytes and words; computer memories-RAM, 
ROM; input/output devices; online and offline data entry; secondary storage media magnetic 
tapes, disks; character readers; modes of computer usage.

-  Software and hardware concepts; computer generations; personel, micro, mini and mainframe 
system; com pute as a tool for data |»ocessing; data processing cycle; fields, records and files; 
data processing techniques; data analysis.

-> Basic concept of system software; OS. editor, compiler, interpreter; Currently popular operating 
systems (such as MS- DOS) and its functions; file and disk management facilities.

-  Data concepts and cbaracterstics; database planning and design; data models; DBMS software 
and its components; use of a popular DBMS package to handle real-life problems, such as in 
businees; presenlalion graphics and its use.

-  Data analysis software packages; ^readsheets, plaoning and creating spreadsheets; salient 
features and applications to business problems; spreadsheet as a tool for desision making; 
modelling with spreadsheets.

-  Introduction to text processing, word processing features, DTP operations.

Suggested Books

1. D.H. Sanders: Computer s  Today (McGraw-Hill Interoatiooal Ed. 1988).
2. D.C. Curtin: Mifrocomputers and Applications {PHI. 1989).
3. P.S. Grover: Computer Fundamentals and Problem Solvit^ (Allied Publishers, 1992).
4. J. Kamin: DOS-S (Oalgotia Publication, 1992).
5. CJorgensen : Mastering 1-2-3 (BPB Publications, 1986).
6. E.C. Oliver and R J. Chapman : Data Processing.
7. K.K. Bajaj: Office Automation (Macmillan, India, 1989).
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Papcr.n

Business Sj^tcms Analysis and Dcsikd

-  Deflnilion of syslem; need for system analysis; building a computer-based information systent 
vvioussteps involved; system lifecycle; gathering informalion-soursesand strategies.

-  Data flow diagram s and  system description; data analysis, ER diagrams; process description: 
docum entation , pro ject dictionary. documeDtation, project dictionary

-  Designing a new system; analysis techniques; structured systems analysis; HIPO; SSDAM; 
prototyping.

»  Project management; toois for project management; strategic planning; project reviews and 
walkthroughs.

-  Lineai’programming and its applications to haridle business problems; input/oulput analysis.

-  Software options for business enterprises; procurement and developmeni; Implementation and 
testing of softwve systems.

-  Computer as an aid to decision maker; decision support ssysiems.

Suggested Books

1. l.T. Hawryszkiewycz: Systems Analysis and Design (PHI. 1991).
2. H.D. Clifton : & isiness6ata Systems (PHI. 1986).
3. Russel A Stultz; The Illustrated dBase III plus (Galgotia Publicatio)
4. Miriam Lisking Advanced Etase III p lus: Programming and Technique (McGraw Hill,

1988).
5. Haneisen and Camp: Business System for Micro Computer-Concept, Design and 

Implementation (PHI, 1991).
6. A J . Jam es: Analysis and Design of Information Systems (McCiraw Hilt. 1986).
7. R J. Tbierauf: User-oriented Decision Support Systems (PHI. 1988).
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