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Syllabus for Main Examination of Forest Range Officers
(A)The written examination shall be held in the following manner

Compulsory Subjects

1. GENERAL KNOWLEDGE - 100 Marks (Time - 3.00 hrs)

The paper on General knowledge will include questions covering current events of National and
International importance, History of India - Indian Freedom Movement, Constitution of India,
General appreciation and understanding of Science including everyday matter of observation and
experience as may be expected of a well-educated person.

Geography of nature, political system including local self government in Uttarakhand, Indian
economy.

Note- This paper carries 10 questions. Each question 10 marks. All questions are compulsory.

2. GENERAL ENGLISH - 100 Marks (Time - 3.00 hrs)

Essay, Precis writing, Letter writing, Usages, Vocabulary and Application of Grammar.

1-

2-
3-

Write an essay in approximately 400 words on any one of the following topics — (20
Marks)

(A) Science, Technology and Environment
(B) Literature and Culture

©) Economic Development and Planning
(D) Social and Political sphere of Uttarakhand
(E) National and International Issues

(F) Natural Calamities

Précis Writing - (5+10 Marks)

Letter writing - (10+ 10 Marks)

(A) Official letters

(B) Semi Government letters

© Telegram

(D) Official orders

(E) Notice

(F) Circular/Official Memorandum
Vocabulary — (5+5+5 Marks)

(A) Synonyms

(B) Antonyms

© One-word Substitute

Usages — (5 Marks)

Idioms and Phrases

Application of Grammar- (10+10+5 Marks)
(A) Parts of Speech

(B) Transformation and Synthesis

©) Punctuation



3. GENERAL HINDI - 100 Marks (Time - 3.00 hrs)
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Optional Subjects

N

. Any 2 (two) Subjects out of the following carrying 200 Marks each.

. Agriculture

. Botany

. Chemistry

. Computer Applications/Computer Science
. Engineering (Agriculture/Chemical/Civil/Computer/Electrical/Electronics/Mechanical)
. Environmental Science

. Forestry

. Geology

9. Horticulture

10. Mathematics

11. Physics

12. Statistics

13. Veterinary Science

14. Zoology
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Each optional subject will have one question paper of 3.00 hour duration carrying 200 marks.
Each question paper shall have two parts containing four questions in each part. Candidates will
be required to answer five questions in all. It shall be compalsory to answer at least two
questions from each part. The standard and syllabus of each subject will in general be equivalent
to that of the University Degree Course Examination. A candidate is required to select any two
of the above optional subjects but will not be allowed to offer the following combination of
subjects.

(a) Agriculture, Agricultural Engineering and Veterinary Science.

(b) Chemistry and Chemical Engineering.

(c) Computer Application/Computer Science and Computer Engineering.

(d) Electrical Engineering and Electronic Engineering.

(e) Mathematics and Statistics

(B) Interview — 75 Marks



1. AGRICULTURE

SECTION - A

Ecology and its relevance to man, natural resources, their management

and conservation. Environmental factors of crop distribution and production.
Climatic elements as factor of crop growth, impact of changing environment on
cropping pattern. Environmental pollution and associated hazards to crops,
animals and humans.
Cropping patterns in different agro-climatic zones of the state. Impact of high
yielding and short duration varieties on shifts in cropping patterns. Concepts of
multiple cropping, multistory, relay and inter-cropping and their importance in
relation to sustainable crops production. Package of practices for production of
important cereals, pulses, oilseeds, fibre, sugar and cash crops grown during
Kharif and Rabi seasons in different regions of the state. Important features,
scope and propagation of various types of forestry plants with reference to agro-
forestry and social forestry. Weeds, their characteristics, dissemination and
association with various field crops; their multiplications; cultural, biological
and chemical control of weeds. Processes and factors of soil formation,
classification of Indian soils including modern concepts. Mineral and organic
constituents of soils and their role in maintaining soil productivity. Problem
soils, extent and distribution in India and their reclamation. Essential plant
nutrients and other beneficial elements in soils andn plants, their occurrence,
factors affecting their distribution, functions and cycling in soil. Symbiotic and
non-symbiotic nitrogen fixation. Principles of soil fertility and its evaluation for
judicial fertilizer use. Soil conservation planningn on water shed basis, Erosion
and runoff management in hilly foothills and valley lands; processes and factors
affecting them. Dry land agriculture and its problems. Technology for
stabilising agriculture production in rainfed agriculture area.

Water use efficiency in relation to crop production, criteria for scheduling
irrigations, ways and means of reducing run-off losses of irrigation water.
Drainage of water-logged soils. Farm management, scope, importance and
characteristics, farm planning and budgeting. Economics of different types of
farming systems. Marketing and pricing of agriculture inputs and outputs, price
fluctuations and their cost, role of co-operatives in agricultureal economy, types
and systems of farming and factors affecting them. Agricultural extension, its
importance and role, methods of evaluation of extension programmes, diffusion,
communication and adoption of innovationsm people’s participation and
motivation. Farm mechanization and its role in agricultural production and rural
employment. Training programmes for extension workers and farmers.
Extension systems and programmes : Training & Visits, NATP and IVLP.



SECTION - B

Heredity and variation. Mendels law of inheritance, Chromosomal theory
of inheritance. Cytoplasmic inheritance. Sex linked, sex influenced and sex
limited characters. Spontaneous and induced mutations. Role of chemicals in
mutation. Origin and domestication of field crop. Morphological patterns of
variations in varieties and related species of important field crops. Cause and
utilization of variation in crop improvement. Application of the principles of
plant breeding to the improvement of major field crops, methods of breeding of
self and cross-pollinated crops. Introduction, selection, hybridization. Male
sterility and self-incompatibility, utilization of mutation of polypoidy in
breeding. Seed technology and its importance, production, processing, storage
and testing of seeds. Role of national and state seed organization in production.
Processing and marketing of improved seeds. Physiology and its significance in
agriculture, physical properties and chemical constitution of protoplasm,
inhibition, surface tension, diffusion and osmosis, absorption and translocation
of water, transpiration and water economy.

Enzymes and plant pigments. Photosynthesis — modern concepts and
factors affecting the process, aerobic and anaerobic respiration. Growth and
development, Photoperiodism and vernalization. Plant growth regulators and
their mechanism of action and importance in crop production. Climatic
requirements and cultivation of major fruits and vegetable crops; package of
practices and the scientific basis for the same. Pre and post harvest physiology
of fruits and vegetables. Principal methods of preservation of fruits and
vegetables. Processing techniques and equipment. Landscape and Floriculture
including raising of ornamental plants. Design and layout of lawns and gardens.
Diseases and pests of vegetables, fruits and plantation crops of the state, and
measures to control plant diseases. Integrated management of pests and diseases
Pesticides and their formulations, plant protection equipment, their care and
maintenance.

Storage pests of cereals and pulses, hygiene of storage godowns; preservation
and remedial measures.



2. BOTANY

SECTION - A

Microbiology,Plant pathlogy,Plant diversity and Morphogenesis.

1. Microbiology: — Microbial diversity, elementary idea of microbiology of air, water
and soil, a general account of microbal infection and immunity, application of
microbiology with reference to agriculture, industry, medicine and environment.

2. Plant Pathology — Important plant diseases caused by viruses, bacteria, algae,
fungi and nematodes with special reference to root blot of crucifers, tobacco mosaic,
leaf curl of papaya, citrus canker, leaf blight of paddy, rust of tea, rust of wheat, smut
of barley, late blight of potato, red rot of sugarcane and wilt of arhar.

3.Plant Diversity — Classification, structure, reproduction, life cycles and economic
importance of viruses, bacteria, algae, fungi, bryophytes, pteridophytes and
gymnosperms including fossils, morphology of root, stem, leaf, flower and seed,
secondary growth; embryology-microsporogenesis and male gametophyte,
megasporogenesis and female gametophyte, fertilization, embryo and endosperm
development principles of taxonomy, modern systems of classification of
angiosperms, rules of botanical nomenclature, biosystematics, distinguishing features
of the families — Renunculaceae, Magnoliaceae, Brassicaceae, malvaceae, Fabaceae,
Rosaceae, Apiaceae, Cucurbitaceae, Solanaceae, Asclepiadaceae, Verbenaceae,
Lamiaceae, Asteraceae, Apocyanaceae, Euphorbiaceae, Arecaceae, Poaceae and
Orchidaceae.

4. Morphogenesis — Correlation, polarity, symmetry, totipotency, differentiation and
regeneration of tissues and organs; morphogenetic factors, methods and applications
of cell, tissue, organ and protoplast cultures, somaclonal variations, somatic hybrids
and cybrids.

SECTION - B

1. Cell Biology — Cell as structural and functional unit of life; ultrastructure of
eukaryotic and prokaryotic cells, structure and function of plasma membrane,
endoplasmic reticulum, chloroplasts, mitochondria, ribosomes, golgi bodies and
nucleus; cell cycle, mitosis and meiosis, chromosomal morphology and chemistry,
numerical and structural changes in chromosomes and their cytological and genetical
effects.

2. Genetics — Mendal’s law of inheritance, interaction of genes, linkage and crossing
over, genetic recombination in fungi, cyanobacteria, bacteria and viruses, gene
mapping, sex linkage, determination of sex, cytoplasmic inheritance of plastids;
development of genetics and gene concept, genetic code; molecular genetics — DNA as
genetic material, structure and replication of DNA, role of nucleic acids in protein
synthesis (transcription and translation) and regulation of gene expression, mutation
and evolution; DNA damage and repair, gene amplification, gene rearrangement,



oncogene; genetic engineering-restriction enzyme, cloning vectors (pBR 322, pTi,
lambda phage), gene transfer, recombinant DNA, genomic libraries, application of
genetic engineering in human welfare.

3. Physiology and Biochemistry — Water relation of plants — absorption, conduction
of water and transpiration; mineral nutrition and ion transport, translocation of
photosynthates, essential micro and macroelements and their function; chemistry and
classification of carbohydrates; photosynthesis — mechanism and importance, factors
affecting photosynthesis, C3 and C4 carbon fixation cycle, photorespiration; plant
respiration and fermentation, Kreb’s cycle; enzymes and co-enzymes, mechanism of
enzyme action; secondary metabolites (alkaloids, steroids, terpenes, lipids), nitrogen
fixation and nitrogen metabolism, structure of protein and its synthesis; plant growth
— growth movements and senescence, growth hormones and growth regulators — their
structure, role and importance in agriculture and horticulture; physiology of
flowering, sexual incompatibility, seed germination and dormancy.

4. Ecology — Scope of ecology, ecological factors, plant communities and plant
succession; concept of biosphere; ecosystem — structure and function, abiotic and
biotic components, flow of energy in the ecosystem, applied aspects of ecology —
natural resources and their conservation, endangered, threatened and endemic taxa;
pollution and its control. 5. Economic Botany — Origin of cultivated plants study of
plants as sources of food, fibre, timber, drugs, rubber, beverage, spices, resin and
gums, dyes, essential oils, pesticides and biofertilizers, ornamental plants, energy
plantation and petrocrops.



3. CHEMISTRY

SECTION - A

Atomic Structure — Bohr’s model and its limitations, de Broglie equation, Heisenberg
uncertainty principle, quantum mechanical operators and the Schrodinger wave
equation, physical significance of wave function and its characteristics (normalized,
orthogonal), radial distribution and shapes od s, p, d and f-orbitals, particle in a one-
dimensional box, quantization of electronic energies (qualitative treatment of
hydrogen atom). Pauli’s exclusion principle, Hund’s rule of maximum multiplicity,
Aufbau principle. Electronic configuration of atoms, Long form of Periodic table
including translawrencium elements. Periodicity in properties of the elements such as
atomic and ionic radii, ionization potential, electron affinity, electronegativity and
hydration energy.

Nuclear and Radiation Chemistry — Structure of nucleus (shell model), nuclear
forces, nuclear stability N/P ratio, nuclear binding energy. Kinetics, detection and
measurement of radioactivity, Artificial transmutation of elements and nuclear
reactions, nuclear fission & fusion, radioactive isotopes and their applications. Radio
carbon dating, Elementary ideas of radiation chemistry, radiolysis of water and
aqueous solutions, unit of radiation chemical yield (G-value), Fricke’s dosimetry.
Chemical Bonding — Valence bond theory (Heitler-London and Pauling-Slater
theories), hybridization VSEPR theory and shapes of simple inorganic molecules.
Molecular orbital theory, bonding, non-bonding and anti-bonding molecular orbitals,
molecular orbital energy level diagrams for homo and hetero nuclear diatomic
molecules, bond order, bond length and bond strength, sigma and pi-bonds, hydrogen
bond, characteristics of covalent bond.

Chemistry of s- and p-Block Elements — General properties of s- and p-block
elements, chemical reactivity of elements and group trends, chemical behaviour with
respect to their hybrids, halides and oxides.

Chemistry of Transition Elements — General characteristics, variable oxidation
states, complex formation, colour, magnetic and catalytic properties. Comparative
study of 4d and 5d transition elements with their 3d analogues with respect to their
ionic radii, oxidation state and magnetic properties.

Chemistry of Lanthanides and Actinides — Lanthanide contraction, oxidation states,
Principles of separation of lanthanides and actinides. Magnetic and spectral properties
of their compounds.

Coordination Chemistry — Werner’s theory of coordination compounds, TUPAC
system of nomenclature, effective atomic number (EAN) Isomerism in coordination
compounds. Valence bond theory and its limitations, Crystal field theory, Crystal field
splitting of d-orbitals in octahedral, tetrahedral and square planar complexes. Dq and
factors affecting its magnitude, calculation of Crystal field stabilization energies
(CFSE) for d' to d° week and strong field octahedral complexes, spectrochemical
series. Electronic spectra of 3d-transition metal complexes, types of electronic
transitions, selection rules for electronic transitions, spectroscopic ground states for d'
to d!'° systems.



Bio-inorganic Chemistry — Essential and trace elements in biological processes,
Metalloporphyrins with special reference to haemoglobin and myoglobin. Biological
role of alkali and alkaline earth metal ions with special reference to Ca*".
Preparation, Properties and Uses of the following Inorganic Compounds — Heavy
water, boric acid, diborane, hydrazine, hydroxylamine, potassium dichromate,
potassium permanganate, (Ce(IV) sulphate and titanium (III) sulphate.

Polymers — Number average and weight average, sedimentation, light scattering,
viscocity and osmotic pressure methods. Finding molecular weight of polymers.

SECTION - B

General Organic Chemistry — Electronic displacement — inductive, electromeric and
messomeric effects, Conjugation and hyperconjugation. Resonance and its application
to organic compounds. Electrophiles, mucleophiles, carbocations, carbanions and free
radicals. Organic acids and bases. Effects of structure on the strength of organic acids
and bases. Hydrogen bond and its effect on the properties of organic compounds.
Concepts of Organic Reaction Mechanism — Mechanism of addition, substitution,
elimination reactions and molecular re-arrangements. Mechanism of electrophilic and
nucleophilic aromatic substitution. Mechanism of the following reactions; Aldol
condensation, Claisen condensation, Beckmann re-arrangement, Perkin reaction,
Reimer-Tiemann reaction, Cannizzaro’s reaction, Friedel-Craft’s reaction,
Reformatisky’s reaction and Wagner-Meerwein re-arrangement.

Aliphatic Compounds — Chemistry of simple organic compounds belonging to
following classes with special reference to the mechanisms of the reactions involved
therein ; alkanes, alkenes, alkynes, alkyl halides, alcohols, ethers, thiols, aldehydes,
ketones, a, B-unsaturated carbonyl compounds, acids and their derivatives, amines,
aminoacids, hydroxyl acids, unsaturated acids and dibasic acids. Synthetic uses of
malonic ester, acetoacetic ester, Grignard’s reagent, carbine, diazomethane and
phosphoranes.

Carbohydrates — Classification, configuration and general reaction of simple
monosaccharides. Osazone formation, mutarotation, pyranose and furanose structures.
Chain lengthening and chain shortening in aldoses and ketoses. Interconversion of
glucose and fructose.

Stereochemistry and Conformations - Elements of symmetry, optical and
geometrical isomerism in simple organic compounds. Absolute configuration (R & S),
Configurations of geometrical isomers, E & Z notations. Conformations of mono and
disubstituted cyclohexanes. Boat and chair forms.

Aromatic Compounds — Modern structure of benzene ; concept of aromaticity,
Huckel rule and its simple application to non-benzenoid aromatic compounds.
Activating and deactivating effect of substituent groups, directive influence.

Study of the compounds containing following groups attached to the alkyl and
benzene ring — Halogen, hydroxyl, nitro and amino groups. Sulphonic acids,
benzaldehyde, salicyldehyde, acetophenone, Benzoic, salicylic, phthalic, cinnamic and
mandelic acids.

Naphthalene and Pyridine — Synthesis, structure and important reactions.

Alkaloids — General methods of structure elucidation of alkaloids, chemistry of
nicotine.



Organic Polymers — Mechanism of polymerization, polymers of industrial
importance, synthetic fibres.

Chemistry of Living Cells — A brief introduction, chemical constituents, cell
membrance, acid-base balance. Diffusion and active transport. Donnan membrance
equilibria.

Enzymes and Coenzymes — Nomenclature and characteristics, factors which affect
enzyme activity.

NMR Spectroscopy — Principle of PMR, chemical shift, spin-spin coupling,
interpretation of PMR spectra olf simple organic molecules.

Evaluation of Analytical Data — Errors, accuracy and precision, Relative and
standard deviation, rejection of doubtful observations, t-test, Q-test.

Solvent Extraction — Distribution law, Craigs concept of counter — current
distribution, important solvent extraction systems.

Chromatography — Classification of chromatographic techniques, general principles
of adsorption, partition ion exchange, paper and thin layer chromatography.
Environmental Chemistry — Air pollutants and their toxic effects, depletion of ozone
layer Effects of oxides of nitrogen fluorochlorocarbons and their effect on ozone
layer, Greenhouse effect, Acid rain.
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4. Computer Science/Computer Application

Section A

Basic Mathematics Element of probability, matrix, algebra, integration, differentiation.

Basic Concepts Analog Vs digital, accuracy, reliability, fastness, character and number
representations, decimal, binary, octal, hexadecimal numbers, floating point representation, batch
processing, time sharing, multiprogramming, programming language, machine language and
high level language, compiler and interpreter, study of commonly used peripherals.

Switching Theory and Digital Design Logic functions, Boolean algebra, simplifications, Gates,
implementation of logical functions, design of combinational and sequential circuits, flip-flops,
registers, encoder, decoder, code converters, counters, design with integrated circuits including
ROM, PLA and multiplexers, microprocessor architecture, programming study of 8085/8086.

Programming and Data structures - Concepts of OOP’s , C++ data types, control statements,
procedures, Scope rules, arrays and records, enumerated data types, sets, pointers, recursion.
File-sequential, indexed files, sorting and merging report generations. Arrays, queues, linked
lists, stacks, tree traversal, evaluation of expressions using postfix notation, sorting algorithms,
bubble sort, quick sort, heap sort, complexity of algorithms

Section B

Computer Organization Function organization, machine instructions, addressing modes,
introduction to microprocessors, study of 8085/8086 communication between processor and I/O
via DMA and interrupt priority, I/O processors, problems associated with bus scheduling. Micro
computer memory, virtual memory, basic concepts, problems of virtual memory, page
replacements algorithms, cache memory, associative memory. Fundamentals of parallel
processing and  its  necessity  pipelined  processors and  multiprocessors.

Systems Programming Editors, loaders, linkers, assemblers, phases of a compiler and their
function, lexical analysers and parsers, parsing techniques, symbol table, code generation.

Operating Systems Batch, Multi-programming and time sharing systems, processor memory,
device and file management, virtual memory, process scheduling, inter process communication,
I/O redirection, process synchronization and concurrency, deadlocks, prevention, avoidance,
detection and recovery, auxiliary storage management, file system functions and its hierarchy.

Data Processing Concepts File organisation techniques: indexing, relational and network data
models, study of relational DBMS. Data dictionary, normal forms and query languages.

Computer Networks Data communication concepts, concepts, concepts of LAN, evolution of
LAN, OSI - 7 layer reference model and design issues. Physical layer-transmission media, packet
and circuit switching, topologies, Data link layer, token passing, sliding window protocols,
protocols specification and verification, network layer, routing, congestion control, transport
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layer, session and presentation layers, design issues, application layer, file transfer, electronic
mail.

Software Engineering and Applications Systems analysis, detailed analysis, feasibility study,
tools for system designer, input and output design, program definition, module design and design
review, structured programming and conversion, testing, training and documentation, systems
life cycle, role of System Analyst. Tools for office Automation, word processing Spreadsheets, ,
Multimedia systems, Application of computers .
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S. (1). Agricultural Engineering

Section A

1. Soil and Water Conservation : Scope of soil and water conservation. Mechanics and
types of erosion, their causes. Rainfall, runoff and sedimentation relationships and their
measurement. Soil erosion control measures - biological and engineering including
stream bank protection-vegetative barriers, contour bunds, contour trenches, contour
stone walls, contour ditches, terraces, outlets and grassed waterwyas. Gully control
structures - temporary and permanent - design of permanent soil conservation structures
such as chute, drop and drop inlet spillways. Design of farm ponds and percolation
ponds. Principles of flood control-flood routing. Watershed Management - investigation,
planning and implementation - selection of priority areas and water shed work plan, water
harvesting and moisture conservation. Land development - levelling, estimation of earth
volumes and costing. Wind Erosion process - design fo shelter belts and wind brakes and
their management. Forest (Conservation) Act,

2. Aecrial Photography and Remote Sensing : Basic characteristics of photographic
images, interpretation keys, equipment for interpretation, imagery interpretation for land
use, geology, soil and forestry.

Remote sensing - merits and demerits of conventional and remote sensing approaches.
Types of satellite images, fundamentals of satellite image interpretation, teachniques of
visual and digital interpretations for soil, water and land use management. Use of GIS in
planning and development of watersheds, forests including forest cover, water resources
etc.

3. Irrigation and Drainage : Sources of water for irrigation. Planning and design of minor
irrigation projects. Techniques of measuring soil moisture - laboratory and in situ, Soil-
water plant relationships. Water requirement of crops. Planning conjunctive use of
surface and ground weater. Measurement of irrigation water, measuring devices -
orifices, weirs and flumes. Methods of irrigation - surface, sprinkler and drip, fertigation.
Irrigation efficiencies and their estimation. Design and construction of canals, field
channels, underground pipelines, head-gates, diversion boxes and structures for road
crossing.

Occurrence of ground water, hydraulics of wells, types of wells (tube wells and open
wells) and their construction. Well development and testing. Pumps-types, selection and
installation. Rehabilitation of sick and failed wells.

Drainage causes of waterlogging and salt problem. Methods of drainage— drainage of
irrigated and unirrigated lands, design of surface, sub-surface and vertical drainage
systems. Improvement and utilization of poor quality water. Reclamation of saline and
alkali soils. Economics of irrigation and drainage systems. Use of waste water for
irrigation — standards of waste water for sustained irrigation, feasibility and economics.

4. Agricultural Structures : Site selection, design and construction of farmstead - farm
house, cattle shed, dairy bam, poultry shed, hog housing, machinery and implement shed,
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storage structures for food grains, feed and forage. Design and consturction of fences and
farm roads. Structures for plant environment - green houses, poly houses and shade
houses. Common building materials used in construction - timber, brick, stone, tiles,
concrete etc and their properties. Water supply, drainage and sanitation system.

Section B

1. Farm Power and Machinery : Agricultural mechanization and its scope. Sources of
farm power - animate and electro-mechanical. Thermodynamics, construction and
working of internal combustion engines. Fuel, ignition, lubrication, cooling and
governing system of IC engines. Different types of tractors and power tillers. Power
tramsmission, ground drive, power take off (p.t.0.) and control systems. Operation and
maintenance of farm machinery for primary and secondary tillage. Traction theory.
Sowing transplanting and interculture implements and tools. Plant protection equipment -
spraying and dusting. Harvesting, threshing and combining equipment. Machinery for
earth moving and land development - methods and cost estimation. Ergonomics of man-
machine system. Machinery for horticulture and agro-forestry, feeds and forages.
Haulage of agricultural and forest produce.

2. Agro-energy : Energy requirements of agricultural operations and agro-processing.
Selection, installation, safety and maintenance of electric motors for agricultural
applications. Solar (thermal and photovoltoic), wind and bio-gas energy and their
utilization in agriculture. Gasification of biomass for running IC engines and for electric
power generation. Energy efficient cooking stoves and alternate cooking fuels.
Distribution of electricity for agricultural and agro-industrial applications.

3. Agricultural Process Engineering : Post harvest technology of crops and its scope.
Engineering properties of agricultural produces and by-products. Unit operations -
clearning grading, size reduction, densification, concentration, drying/dehydration,
evaporation, filtration, freezing and packaging of agricultural produces and by-products.
Material handling equipment - belt and screw conveyors, bucket elevators, their capacity
and power requirement.

Processing of milk and dairy products - homogenization, cream separation,
pasteurization, sterilization, spray and roller drying, butter making, ice cream, cheese and
shrikhand manufacture. Waste and by-product utilization - rice husk, rice bran, sugarcane
bagasse, plant residues and coir pith.

4. Instrumentation and computer applications in Agricultural Engineering : Electronic
devices and their characteristics - rectifiers, amplifiers, oscillators, multivibrators. Digital
circuits — sequential and combinational system. Application of microprocessors in data
acquisition and control of agricultural engineering processes- measurement systems for
level, flow, strain, force, torque, power, pressure, vaccum and temperature. Computers —
introduction, input/output devices, central processing unit, memory devices, operating
systems, processors, keyboards and printers. Algorithms, flowchart specification,
programme translation and problem analysis in Agricultural Engineering. Multimedia and
Audio-Visual aids.
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5.(2) Chemical Engineering

Section A

(a) Fluid and Particle Dynamics -Viscosity of fluids. Laminar and turbulent flows. Equation of
continuity and Navier-Stokes equition-Bernoulli’s theorem. Flow meters. Fluid drag and pressure
drop due to friction, Reynold’s Number and friction factor - effect of pipe roughness. Economic
pipe diameter. Pumps, water, air/steam jet ejectors, compressors, blowers and fans. Agitation and
mixing of liquids. Mixing of solids and pastes. Crushing and Grinding - principles and
equipment. Rittinger’s and Bond’s laws. Filtration and filtration equipment. Fluid-particle
mechanics - free and hindered settling. Fluidisation and minimum fluidization velocity, concepts
of compressible and incompressible flow. Transport of Solids.

(b) Mass Transfer --Molecular diffusion coefficients, First and second law and diffusion, mass
transfer coefficients, film and penetration theories of mass transfer. Distillation, simple
distillation, relative volatility, fractional distillation, plate and packed columns for distillation.
Calculation of theoretical number of plates. Liquid-liquid equilibria. Extraction - theory and
practice; Design of gas-absorption columns. Drying. Humidification, dehumidification.
Crystallisation. Design of equipment.

(c) Heat Taransfer --Conduction, thermal conductivity, extended surface heat transfer.
Convection - free and forced. Heat transfer coefficients - Nusselt Number. LMTD and
effectiveness. NTU methods for the design of Double Pipe and Shell & Tube Heat Exchangers.
Analogy between heat and momentum transfer. Boiling and condensation heat transfer. Single
and multiple-effect evaporators. Rediation - Stefan-Boltzman Law, emissivity and absorptivity.
Calculation of heat load of a furnace. Solar heaters.

(d) Noval Separation Processes --Equilibrium separation processes - ion-exchange, osmosis,
electro-dialysis, reverse osmosis, ultra-filtration and other membrane processes. Molecular
distillation. super critical fluid extraction.

(e) Process Equipment Design --Fractors affecting vessel design criteria - Cost considerations.
Design of storage vessels-vertical, horizontal spherical, underground tanks for atmospheric and
higher pressure. Design of closures flat and eliptical head. Design of supports. Materials of
construction-characteristics and selection.

(f) Process Dynamics and Control --Measuring instruments for process variables like level,
pressure, flow,  temperature @ pH and  concentration  with  indication in
visual/pneumatic/analog/digital signal forms. Control variable, manipulative variable and load
variables. Linear control theory-Laplace, transforms. PID controllers. Block diagram
represenation transient and frequency response, stability of closed loop system. Advanced
control strategies. Computer based process control.
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Section B

(a) Material and Energy Balances --Material and energy balance calculations in processes with
recycle/bypass/purge. Combustion of solid/liquid/gaseous fuels, stoichiometric relationships and
excess air requirements. Adiabatic flame temperature.

(b) Chemical Engineering Thermodynamics --Laws of thermodynamics. PVT relationships for
pure components and mixtures. Energy functions and inter-relationships - Maxwell’s relations.
Fugacity, activity and chemical potential. Vapour-liquid equilibria, for ideal/non-ideal, single
and multi component systems. eriteria for chemical reaction equilibrium, equilibrium constant
and equillibrium conversions. Thermodynamic cycles - refrigeration and power.

(c) Chemical Reaction Engineering : --Batch reactors - kinetics of homogeneous reactions and
interpretation of kinetic data. Ideal flow reactors - CSTR, plug flow reactors and their
perofrmance equations. Temperature effects and run-away reactions. Heterogeneous reactions -
catalytic and non-catalytic and gas-solid and gas-liquid reactions. Intrinsic kinetics and global
rate concept. Importance of interphase and intraparticle mass transfer on performance.
Effectiveness factor. Isothermal and non-isothermal reactors and reactor stability.

(d) Chemical Technology --Natural organic products - Wood and wood-based chemicals, pulp
and paper, Agro industries - sugar, Edible oils extraction (including tree based seeds), Soaps and
detergents. Essential oils - Biomass gasification (including biogas). Coal and coal chemical.
Petroleium and Natural gas-Petroleum refining (Atomospheric distillation/cracking/reforming) -
Petrochemical industries - Polyethylenes (LDPE/HDPE/LLDPE), Polyvinyl Chloride,
Polystyrene. Ammonia manufacture. Cement and lime industries. Paints and varnishes. Glass
and ceremics. Fermentation - alcohol and antibiotics.

(e) Environmental Engineering and Safety --Ecology and Environment. Sources of pollutants in
air and water. Green house effect, ozone layer depletion, acid rain. Micrometeorology and
dispersion of pollutants in environment. Measurement techniques of pollutant levels and their
control strategies. Solid wastes, their hazards and their disposal techniques. Design and
performance analysis of pollution control equipment. Fire and explosion hazards rating -
HAZOP and HAZAN. Emergency planning, disaster management. Environmental legislations -
water, air environment protection Acts. Forest (Conservation) Act.

(f) Process Engineering Economics : --Fixed and working capital requirement for a process
industry and estimation methods. Cost estimation and comparison of alternatives. Net present
value by discounted cash flow. Pay back analysis. IRR, Depreciation, taxes and insurance.
Break-even point analysis. Project scheduling - PERT and CPM. Profit and loss account, balance
sheet and financial statement. Plant location and plant layout including piping.
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S (3). Civil Engineering

Section-A

Engineering Mechanics, Strength of Materials and Structural Analysis.

Engineering Mechanics : Units and Dimensions, SI Units, Vectors, Concept of Force, Concept of
particle and rigid body. Concurrent, Non Concurrent and parallel forces in a plane, moment of
force and Varignon’s theorem, free body diagram, conditions of equilibrium, Principle of virtual
work, equivalent force system.

First and Second Moment of area, Mass moment of Inertia.
Static Friction, Inclined Plane and bearings.

Kinematics and Kinetics : Kinematics in Cartesian and Polar Co-ordinates, motion under
uniform and nonuniform acceleration, motion under gravity. Kinetics of particle : Momentum
and Energy principles, D’ Alembert’s Principle, Collision of elastic bodies, rotation of rigid
bodies, simple harmonic motion, Flywheel.

Strength of Materials : Simple Stress and Strain, Elastic constants, axially loaded compression
members, Shear force and bending moment, theory of simple bending, Shear Stress distribution
across cross sections, Beams of uniform strength, Leaf spring. Strain Energy in direct stress,
bending & shear.

Deflection of beams : Mecaulay’s method, Mohr’s Moment area method, Conjugate beam
method, unit load method. Torsion of Shafts, Transmission of power, close coiled helical springs,
Elastic stability of columns, Euler’s Rankine’s and Secant formulae. Principal Stresses and
Strains in two dimensions, Mohr’s Circle, Theories of Elastic Failure, Thin and Thick cylinder :
Stresses due to internal and external pressure—Lame’s equations.

Structural Analysis : Castiglianio’s theorems I and II, unit load method, method of consistent
deformation applied to beams and pin jointed trusses. Slope-deflection, moment distribution,
Kani’s method of analysis and column Analogy method applied to indeterminate beams and rigid
frames.

Rolling loads and Influences lines : Influences lines for Shear Force and Bending moment at a
section of a beam. Criteria for maximum shear force and bending Moment in beams traversed by

a system of moving loads. Influences lines for simply supported plane pin jointed trusses.

Arches : Three hinged, two hinged and fixed arches, rib shortening and temperature effects,
influence lines in arches.

Matrix methods of analysis : Force method and displacement method of analysis of
indeterminate beams and rigid frames.
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Plastic Analysis of beams and frames : Theory of plastic bending, plastic analysis, statical
method, Mechanism method.

Unsymmetrical bending : Moment of inertia, product of inertia, position of Neutral Axis and
Principle axes, calculation of bending stresses.

Design of Structures : Steel, Concrete and Masonry Structures.

Structural Steel Design :

Structural Steel : Factors of safety and load factors. Rivetted, bolted and welded joints and
connections. Design of tension and compression members, beams of built up section, rivetted
and welded plate girders, gantry girders, stancheons with battens and lacings, slab and gussetted

column bases.

Design of highway and railway bridges : Through and deck type plate girder, Warren girder,
Pratt truss.

Design of Concrete and Masonry Structures : Concept of mix design. Reinforced Concrete :
Working Stress and Limit State method of design—Recommendations of 1.S. codes design of one
way and two way slabs, stair-case slabs, simple and continuous beams of rectangular, T and L
sections. Compression members under direct load with or without eccentricity, Isolated and
combined footings.

Cantilever and Counterfort type retaining walls.

Water tanks : Design requirements for Rectangular and circular tanks resting on ground.

Prestressed concrete : Methods and systems of prestressing, anchorages, Analysis and design of
sections for flexure based on working stress, loss of prestress.

Design of brick masonry as per I.S. Codes

Design of masonry retaining walls.

Fluid Mechanics, Open Channel Flow and Hydraulic Machines

Fluid Mechanics : Fluid properties and their role in fluid motion, fluid statics including forces
acting on plane and curve surfaces.

Kinematics and Dynamics of Fluid flow : Velocity and accelerations, stream lines, equation of
continuity, irrotational and rotational flow, velocity potential and stream functions, flownet,

methods of drawing flownet, sources and sinks, flow separation, free and forced vortices.

Control volume equation, continuity, momentum, energy and moment of momentum equations
from control volume equation, Navier-Stokes equation, Euler’s equation of motion, application
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to fluid flow problems, pipe flow, plane, curved, stationary and moving vanes, sluice gates,
weirs, orifice meters and Venturi meters.

Dimensional Analysis and Similitude : Buckingham’s Pi-theorem, dimensionless parameters,
similitude theory, model laws, undistorted and distorted models.

Laminar Flow : Laminar flow between parallel, stationary and moving plates, flow through tube.

Boundary layer : Laminar and turbulent boundary layer on a flat plate, laminar sublayer, smooth
and rough boundaries, drag and lift.

Turbulent flow through pipes : Characteristics of turbulent flow, velocity distribution and
variation of pipe friction factor, hydraulic grade line and total energy line, siphons, expansion
and contractions in pipes, pipe networks, water hammer in pipes and surge tanks.

Open channel flow : Uniform and non-uniform flows, momentum and energy correction factors,
specific energy and specific force, critical depth, resistance equations and variation of roughness
coefficient, rapidly varied flow, flow in contractions, flow at sudden drop, hydraulic jump and its
applications surges and waves, gradually varied flow, classification of surface profiles, control
section, step method of integration of varied flow equation, moving surges and hydraulic bore.

Hydraulic Machines and Hydropower :

Centrifugal pumps—Types, characteristics, Net Positive Suction Height (NPSH), specific speed.
Pumps in parallel.

Reciprocating pumps, Airvessels, Hydraulic ram, efficiency parameters, Rotary and positive
displacement pumps, diaphragm and jet pumps.

Hydraulic turbines, types classification, Choice of turbines, performance parameters, controls,
characteristics, specific speed.

Principles of hydropower development. Type, layouts and Component works. Surge tanks, types
and choice. Flow duration curves and dependable flow. Storage an pondage. Pumped storage
plants. Special features of mini, micro-hydel plants.

Geo Technical Engineering

Types of soil, phase relationships, consistency limits particles size distribution, classifications of
soil, structure and clay mineralogy.

Capillary water and structural water, effective stress and pore water pressure, Darcy’s Law,
factors affecting permeability, determination of permeability, permeability of stratified soil

deposits.

Seepage pressure, quick sand condition, compressibility and consolidation, Terzaghi’s theory of
one dimensional consolidation, consolidation test.
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Compaction of soil, field control of compaction. Total stress and effective stress parameters, pore
pressure coefficients.

Shear strength of soils, Mohr Coulomb failure theory, Shear tests.

Earth pressure at rest, acive and passive pressures, Rankine’s theory, Coulomb’s wedge theory,
earth pressure on retaining wall, sheetpile walls, Braced excavation.

Bearing capacity, Terzaghi and other important theories, net and gross bearing pressure.
Immediate and consolidation settlement.

Stability of slope, Total Stress and Effective Stress methods, Conventional methods of slices,
stability number.

Subsurface exploration, methods of boring, sampling, penetration tests, pressure meter tests.

Essential features of foundation, types of foundation, design criteria, choice of type of
foundation, stress distribution in soils, Boussinessq’s theory, Newmarks’s chart, pressure bulb,
contact pressure, applicability of different bearing capacity theories, evaluation of bearing
capacity from field tests, allowable bearing capacity, Settlement analysis, allowable settlement.

Proportioning of footing, isolated and combined footings, rafts, buoyancy rafts, Pile foundation,
types of piles, pile capacity, static and dynamic analysis, design of pile groups, pile load test,
settlement of piles, lateral capacity. Foundation for Bridges. Ground improvement techniques—
preloading, sand drains, stone column, grouting, soil stabilisation.

Section -B

Construction Technology, Equipment, Planning and Management
1. Construction Technology :

Engineering Materiels : Physical properties of construction materials : Stones, Bricks and Tiles;
Lime, Cement and Surkhi Mortars; Lime Concrete and Cement Concrete, Properties of freshly
mixed and hardened concrete, Flooring Tiles, use of ferro-cement, fibre-reinforced and polymer
concrete, high strength concrete and light weight concrete. Timber : Properties and uses; defects
in timber; seasoning and preservation of timber. Plastics, rubber and damp-proofing materials,
termite proofing, Materials, for Low cost housing.

Construction : Building components and their functions; Brick masonry : Bonds, jointing. Stone
masonry. Design of Brick masonry walls as per L.S. codes, factors of safety, serviceability and
strength requirements; plastering, pointing. Types of Floors & Roofs. Ventilators, Repairs in
buildings.

Functional planning of building : Building orientation, circulation, grouping of areas, privacy

concept and design of energy efficient building; provisions of National Building Code. Building
estimates and specifications; Cost of works; valuation.
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2. Construction Equipment : Standard and special types of equipment, Preventive maintenance
and repair, factors affecting the selection of equipment, economical life, time and motion study,
capital and maintenance cost. Concreting equipments ,Earth-work equipment

3. Construction Planning and Management : Construction activity, schedules, job layout, bar
charts, organization of contracting firms, project control and supervision. Cost reduction
measures.

Newwork analysis : CPM and PERT analysis, Float Times, cashing of activities, contraction of
network for cost optimization, up dating, Cost analysis and resource allocation.

Survey and Transportation Engineering

Survey : Common methods of distance and angle measurements, plane table survey, levelling
traverse survey, triangulation survey, corrections, and adjustments, contouring, topographical
map. Surveying instruments for above purposes. Tacheometry. Circular and transition curves.
Principles of photogrammetry.

Railways : Permanent way, sleepers, rail fastenings, ballast, points and crossings, design of turn
outs, stations and yards, turntables, signals, and interlocking, level-crossing. Construction and
maintenance of permanent ways : Superelevation, creep of rail, ruling gradient, track resistance,
tractive effort, relaying of track.

Highway Engineering : Principles of highway planning, Highway alignments. Geometrical
design : Cross section, camber, superelevation, horizontal and vertical curves. Classification of
roads : low cost roads, flexible pavements, rigid pavements. Design of pavements and their
construction, evaluation of pavement failure and strengthening. .

Traffic Engineering : Forecasting techniques, origin and destination survey, highway capacity.
Channelised and unchannelised intersections, rotary design elements, markings, sign, signals,
street lighting; Traffic surveys. Principle of highway financing.

Hydrology, Water Resources and Engineering :

Hydrology : Hydrological cycle, precipitation, evaporation, transpiration, depression storage,
infiltration, overland flow, hydrograph, flood frequency analysis, flood estimation, flood routing
through a reservoir, channel flow routing-Muskingam method.

Ground water flow : Specific yield, storage coefficient, coefficient of permeability, confined and
unconfined aquifers, aquitards, radial flow into a well under confined and unconfined conditions,
tube wells, pumping and recuperation tests, ground water potential.

Water Resources Engineering : Ground and surface water resource, single and multipurpose

projects, storage capacity of reservoirs, reservoir losses, reservoir sedimentation, economics of
water resources projects.
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Irrigation Engineering : Water requirements of crops : consumptive use, quality of water for
irrigation, duty and delta, irrigation methods and their efficiencies.

Canals : Distribution systems for canal irrigation, canal capacity, canal losses, alignment of main
and distributory canals, most efficient section, lined canals, their design, regime theory, critical
shear stress, bed load, local and suspended load transport, cost analysis of lined and unlined
canals, drainage behind lining.

Water logging : causes and control, drainage system design, salinity.

Canal structures : Design of cross regulators, head regulators, canal falls, aqueducts, metering
flumes and canal outlets.

Diversion head work : Principles and design of weirs of permeable and impermeable foundation,
Khosla’s theory, energy dissipation, stilling basin, sediment excluders.

Storage works : Types of dams, design, principles of rigid gravity and earth dams, stability
analysis, foundation treatment, joints and galleries, control of seepage.

Spillways : Spillway types, crest gates, energy dissipation.

River training : Objectives of river training, methods of river training.

Environmental Engineering

Water Supply : Estimation of surface and subsurface water resources, predicting demand for
water, impurities, of water and their significance, physical, chemical and bacteriological analysis,
waterborne diseases, standards for potable water.

Intake of water : pumping and gravity schemes. Water treatment : principles of coagulation,
flocculation and sedimentation; slow-; rapid-, pressure-, filters; chlorination, softening, removal
of taste, odour and salinity.

Water storage and distribution : storage and balancing reservoirs : types, location and capacity.
Distribution system : layout, hydraulics of pipe lines, pipe fittings, valves including check and
pressure reducing valves, meters, analysis of distribution systems, leak detection, maintenance of
distribution systems, pumping stations and their operations.

Sewage systems : Domestic and industrial wastes, storm sewage—separate and combined
systems, flow through sewers, design of sewers, sewer appurtenances, manholes, inlets,

junctions, siphon. Plumbing in public buildings.

Sewage characterisation : BOD, COD, solids, dissolved oxygen, nitrogen and TOC. Standards of
disposal in normal water course and on land.
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Sewage treatment : Working principles, units, chambers, sedimentation tanks, trickling filters,
oxidation ponds, activated sludge process, septic tank, disposal of sludge, recycling of waste
water.

Environmental pollution : Sustainable development. Radioactive wastes and disposal.
Environmental impact assessment for thermal power plants, mines, river valley projects. Air
pollution. Pollution control acts.
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5(4). Computer Engineering

Section A

1. Software Engineering
Software development process: Software life cycle models, specification design tools,
software design objectives, documentation, configuration management, S/W reliability,
safety, risk assessment and maintenance.
Software estimation techniques, loc and FP estimation. Empirical models like COCOMO.
Project tracking and scheduling. Reverse engineering.
Software requirements and specifications, requirement analysis models.
Software design and implementation (OOD,JSD), implementation strategies (top-down,
bottom-up, team) and issues, reuse, performance improvement, debugging and antibugging.
Verification, validation, testing and maintenance: Verification and validation techniques
(pre/post -conditions, invariant, proof of correctness), code and design reading, structured
walk through, testing (test plan, white/black box testing, unit and integration testing,
regression testing, test case design and acceptance testing) and maintenance activities.
Code sharing, software components, rapid prototyping, specialization, construction, class
extensions, intelligent software agents.
Introduction to CASE tools.
Social, legal and ethical implications of computing.

2. Advanced computer architecture
Introduction to parallel processing, Pipelined and vector processors, SIMD and MIMD
computers, Multi processor architecture, Data driven coupling, data flow computer
architecture.Parallel algorithms, detection of parallelism, local balancing, communication and
synchronization, features of typical ,parallel languages, monitors and operating systems.
Introduction to hybrid computers.

Compiler Construction

Lexical analysis: Some sophisticated pattern matching algorithms and their optimization,
use of LEX.

Error recovery: Detection, reporting, recovery and repair of errors in the compilation
process.

Syntax analysis: Canonical LR prasers, handling of ambiguous grammars, error reporting in
LL (1), operator precedence and LR parsing, efficient generation of LALR (1) sets,
optimization of LR parsers, optimization of transformations.

Run time storage: Activation records, handling recursive calls, management of variable
length blocks, garbage collection and

compaction, allocation strategies for arrays, structures, class.

Type checking: Overloading of functions and operators, polymorphic functions, unification
algorithm.

Code generation and semantic analysis: Semantic stacks, attributed translation, analysis of
syntax, directed translation,

evaluation of expressions, control structures, procedure calls.
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Code optimization: Basic blocks and folding, optimization within iterative loops, global
optimization through flow graph analysis, code-improving transformations, machine
dependent optimization.

Compiler-Compilers: Parser generators, YACC attributed LL (1) parser generator, machine
independent code generation.

Other topics: Compilers for parallel machines, compilers for functional languages.

3. Data communication
Elements Of Communication Systems: Communication channel and their characteristics.
Elements of Signals: Classification of systems, LTI systems and reconstruction method,
Review of probability and random variables, probability density function, description of
random processes in the frequency domain, Gaussian and White processes.
Modeling of Information sources: Measure of information, source coding techniques like
Huffman code, Lempel — Ziv Code, Block Code & Cyclic codes, Quantisation, Pulse Code,
DPCM, Multiplexers and multiplexing PCM signals, Delta Modulation and
adaptive delta modulation, Frequency division multiplexing, synchronous TDM and
statistical TDM.
Modulation: its need, basic PAM techniques, Binary PSK, DPSK, QPSK< frequency shift
keying, M-ary FSK.
Broadband Signal Receiver: Probability of error, filtering, correlation type demodulator,
matched filter demodulator, coherent detector, correlation, errors in binary & M-ary
modulation, PAM with ISI.
Noise calculations in digital communication systems.,Introduction to equalizations,
Introduction to data compression techniques. ,Relay and Cell relay techniques.

4. Digital signal Processing
Discrete Time Signals and Systems: Discrete time signal sequences, Linear Shift Invariant
system, Stability, Linear Constant
Coefficient difference equations, Frequency domain representation of discrete time systems
and signals, symmetry properties of
Fourier Transform, Sampling of continuous time signal, Two dimensional sequences and
system.
Z Transform: Z-transform, Inverse z transform theorem and properties, System functions,
Two-dimensional transforms.
The Discrete Fourier Transform: Representation of periodic sequences, The Discrete
Fourier Series, Properties of the discrete
Fourier series, Sampling the z-transform, Fourier representation of finite deviation
sequences, the discrete fourier transform,
properties of the DFT, Linear convolution using the DFT, two dimensional DFT.
Flow Graph and Matrix Representation of Digital Filters: Signal flow graph
representation of digital networks, Matrix
representation of digital networks, Basic network structures for IIR, Transposed forms,
Basic network structures for FIR systems,
Parameter Quantization effects, Tellegen's theorem for digital filters and its applications.
Digital Filter Design Techniques: Design of IIR digital filters from analog filters,
Properties of FIR digital filters, Design of FIR
filters using windows, Comparison of IIR and FIR filters.
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Computation of The Discrete Fourier Transform: Goertzel's Algorithm, Decimation in
time algorithms, Decimation in frequency

algorithms, FFT algorithms for a N composite number, General computational
considerations in FFT algorithms, Chirps Z transform

algorithm.

Discrete Hilbert Transform: Real and Imaginary part sufficiency for causal sequences,
Minimum phase condition, Hilbert

Transform relation for the DFT and the complex sequences.

5. Operating Systems
Introduction to history of operating systems :Processes and Interprocess
communication:,Memory management ,File systems
Deadlocks : Conditions, modeling, detection and recovery, deadlock avoidance, deadlock
presentation.
Case studies : Unix : Implementation of processes, memory model, file systems, deadlock
handling,
Strategies, scheduling, IPC, system calls.
WINDOWS 2000 Server Technology: Layered structure, interopretability.
Distributed Systems : Introduction to H/W and S/W concepts in distributed systems,
network operating systems and NFS, NFS, architecture and protocol, client-server model,
distributed file systems,

6. Database Management System
Basic Concepts, Database system architecture.
Entity Relationship Model ,Relational Model.
Crash Recovery: Failure verification, storage hierarchy, transaction model, log-based
recovery, buffer management, and checkpoints.
Concurrency Control: Schedules, serializability, log based protocols.
Transaction Recovery: Storage model, recovery from transaction failure, deadlock
handling.
Security & Integrity: Security & integrity violation, authorization & views, security
systems in SQL, encryption.
Heiracheal Model: Architecture, data structure, external level, data manipulation, internal
level, and logical databases.
Network Model: Architecture, data structure, external level, and data manipulation.
Selection of DBMS, Introduction to OODB, distributed DB, temporal DB, and active DB.

7. Computer organization
General organization of a digital computer, functional blocks, data representation, fixed and
floating point decimal arithmetic, bit slice microprocessor (introduction), full adders, ripple
carry adders, look ahead carry generators, multiplicationand division circuits, an arithmetic
unit.
Instruction cycle, instruction sequencing, formats and its interpretation, microprogram
concepts and control unit design.
Semiconductor memory and memory organization, virtual memory, segments, pages, paged
segments, cache memory and interleaved memory.
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Concepts of I/O organization, data transfer methods, programmed /O, DMA, interrupt-
based transfer, I/O channels, I/O processors, serial transmission and synchronization.
Introduction to assembly level programming - concepts of assemblers, macros, linkers, and
loaders, linking loaders.

Multiprogramming and time-sharing, introduction to advanced computer architecture
(pipelining, array processors & multiprocessors).

Introduction to operating systems. Case study (comparative) of DOS & UNIX.

Section-B

1. Computer Networks & Communication: OSI and DOD model Seven layers model, LAN,
MAN ,WAN,Routing,Switching, ISDN,X.25, Frame Realy

2. Object oriented programming methodology
Introduction to object oriented programming, it's need and requirements, general object
oriented philosophy, software usability, code sharing, rapid prototyping, information hiding.
Classes, attributes and methods, encapsulation, constructor, destuctors, iterator classes, class
interface.
Function overloading, inline, functi ons, operators & operator overloading, iterators.
Inheritance base class, derived classes, friend class, static class, type checking, class scopes.
Multiple inheritance & polymorphism, abstract classes, virtual function, virtual base class,
static & dynamic binding,
overloading, overriding type conversions.
Object oriented design, class identification, defining inheritance, visibility & dependency
coupling & cohesion.
Case study of classes like ADT class, I/O class, string class, editor class.
Language study: C++, object Pascal.

3. Discrete Structure
Introduction to sets: Review only.
Logic : Propositions and logical operations, Truth tables, Equivalence and implication,
Laws of logic, Mathematical induction and quantifiers.
Set theory : Method of proof for set, Venn diagram, set membership tables, definitions,
Laws of set theory, Partition of sets.
Permutations, combinations and discrete probability :
Introduction to permutations and combinations, Generation of permutation and combination,
Discrete probability, Conditional probability.
Relations and Diagraphs :
Relations and diagraphs., Paths and the relations and diagraphs, Properties of relations,
Equivalence relations, Computer representation of relations and diagraphs, Manipulation of
relations, Transitive closure, Warshall’s algorithm.
Function and pigeon hole principle :
Definition, Types of functions: injective, surjective, bijective, Composition, identity and
inverse, Pigeon hole principle.
Graphs , Posets, Hasse Diagram, Lattices,Finite Boolean Algebra, Groups & their
Applications, Introduction to Rings & Fields.
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4. Computer Graphics

Introduction: Application areas, display devices and hard copy devices, interactive input
devices, display processors, co-ordinate systems, vector generation.

Raster Algorithms: Line drawing algorithms -- DDA and Bresenham's algorithm, and aliasing
techniques, circle generation algorithm, ellipses and other curves generation, style primitives and
display processor interface, area filling-scan line algo, boundary fill and flood fill techniques,
text generation and display processor interface.

Geometric transformations in 2D : basic transformations, world, NDC, device and
homogeneous co-ordinate systems, composite transformations.

Windowing and clipping: Windowing concepts, window view part transformation algorithms,
line clipping algorithms like Cohen-Sutherland and Liang and Barsky, area chipping methods
like Sutherland and Holgman.

Segmentation: Segments, segment files, segmented display processor, segment attributes.
Graphics hardware: Display controller, use of DAC and buffer organization.

Introduction to 3-D: 3D co-ordinate system, 3D display techniques, and 3D transformations.
Three-dimensional representations: Modeling polygon and curved surfaces, sweep
representations, CSG and B- rep techniques.

3D viewing: Projection methods, viewing transformations, chipping in 3D.

Image synthesis: Hidden line and hidden surface removed techniques like back-face depth
buffer method, scan line method, arc subdivision method, ochre methods.

Light and shading: [llumination theory, reflections, textures and surface patterns, shadows, half
toning surface shading methods, Gounand shading, Phang shading, Ray tracing.

User interfaces: Interactive input techniques, physical device classification, interactive picture
contraction techniques, positioning methods, constraints, grids and field input functions, event
handle, design of user interface command language, mean design, output formats.

5. Principles of Communication Engineering

Signals and their representations:Fourier series, Fourier transform, continuous spectra,

frequency selective networks and transformers.
Basic Information Theory:Information , entropy of discrete systems, rate of transmission,
redundancy, efficiency and channel capacity.
Amplitude Modulation:Frequency spectrum, power relations, basic requirements and
description of various modulators, comparison. DSB, DSBSC, SSB,VSB, spectrum
modulators and detectors.
Frequency Modulation: Frequency spectrum of FM, phase modulation, effect of noise,
generation of FM and demodulators.
Pulse Modulation: Sampling theorem, low pass and band pass signals, elements of PAM,
PWM, PPM, PCM and Delta, Modulation. FDM,TDM.A.M. and FM radio transmitters and
receivers. Characteristics, block diagrams.

6. Logic Circuits

Number systems and codes: Binary, Octal and Hexadecimal number systems. Conversion
from any base to another base number system. Binary, BCD, Excess-3, Alphanumeric,
EBCDIC, Hollerith, ASCII codes, code conversion, error detecting and correcting codes,
parity and Hamming codes.
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Binary Arithmetic: Basic rules for addition and multiplication. Sign magnitude notation,
One's complement notation. Two's complement notation. Addition and multiplication using
binary, octal and hexadecimal number systems.

Boolean Algebra and Logic Gates: Boolean algebra theorems, reduction of logic
expressions using boolean algebra, truth tables,minterms, maxterms, SOP and POS forms.
Standard SOP and POS forms. Basic and universal logic gates, control aspect of gates,
enabling and disabling of gates. K map representation of logical functions, simplification of
logic functions using K-maps upto 6 variables. Quine McCluskey method and Veitch
diagrams used for logic function reduction.

Combinational Logic Circuits: Concepts of combinational and sequential logic circuits.
Realisation of following circuits using gates.:

(a) Systems implementing combinational logic.

(b) Arithmetic circuits, half and full adders, subtractors, multipliers, code converters, parity
generators, parity checkers, comparators.

(c) Multiplexers, demultiplexers, encoder, decoder.,(d) Concept of mode control

(e) Application of MSI devices for multiplexer, demultiplexer/decoder, parity
generator/checker, concept of capacity, expansion using gates. Use of MSI devices for
adders, Sequential adder, BCD adder / subtractor, carry look ahead adder,multiplier, fast
multipliers, Arithmetic Logic Unit

Sequential Circuits: Concept of Synchronous and Asynchronous operation, Flip Flops :
triggering and edge triggering , flip flop excitation tables, triggering and timing of flip flops.
(b) Registers: (c¢) Analysis of clocked sequential circuits,(d) Asynchronous counters: up-
down counters, modulo N counter, glitch problem.,(e) Synchronous counters: Use of K-
maps for synchronous counters, ring counters, twisted ring counters, counters using

shift registers, sequence generators using flip flops.

7. C Programming Features of C, ANSI C, structure of a C program.
Control structures and looping, Functions, Function Scope
Arrays, Pointers, Structures and Unions.
Memory Management and File Management : Low level and high level file access.
Sequential and random access files, error handling.
Pre processor : macro substitution, header file inclusion, study of standard libraries

8. Computer methodology and algorithms
SORTING ,Searching
Stacks and Queues and Linked Lists, Trees :
Graph : Representation, Transitive Closure or path matrix, Graph Traversal, Shortest path
problem, minimal cost spanning tree, Backtracking and greedy algorithms.
Matrix Operations: Strassen's Matrix Multiplication, LU decomposition matrix, Sparse
matrices.
Algorithms and its Efficiency
Hash functions, collision handling techniques, array representation, evaluation of
expression in Postfix form, Infix to Postfix conversion.

29



S (5). Electrical engineering

Section A

Circuit Theory: Circuit components; network graphs; KCL, KVL; circuit analysis methods:
nodal analysis, mesh analysis; basic network theorems and applications; transient analysis: RL,
RC and RLC circuits; sinusoidal steady state analysis; resonant circuits; coupled circuits;
balanced 3-phase circuits; Two-port networks.

Signals & Systems: Representation of continuous—time and discrete-time signals & systems;
LTI systems; convolution; impulse response; time-domain analysis of LTI systems based on
convolution and differential/difference equations. Fourier transform, Laplace transform, Z-
transform, Transfer function. Sampling and recovery of signals DFT, FFT Processing of analog
signals through discrete-time systems.

E.M. Theory: Maxwell's equations, wave propagation in bounded media. Boundary conditions,
reflection and refraction of plane waves. Transmission line: travelling and standing waves,
impedance matching, Smith chart.

Analog Electronics: Characteristics and equivalent circuits (large and small-signal) of Diode,
BJT, JFET and MOSFET. Diode circuits: clipping, clamping, rectifier. Biasing and bias stability.
FET amplifiers. Current mirror; Amplifiers: single and multi-stage, differential, operational,
feedback and power. Analysis of amplifiers; frequency-response of amplifiers. OPAMP circuits.
Filters; sinusoidal oscillators: criterion for oscillation; single-transistor and OPAMP
configurations. Function generators and wave-shaping circuits. Linear and switching power
supplies.

Digital Electronics: Boolean algebra; minimization of Boolean functions; logic gates; digital IC
families (DTL, TTL, ECL, MOS, CMOS). Combinational circuits: arithmetic circuits, code
converters, multiplexers and decoders. Sequential circuits: latches and flip-flops, counters and
shift-registers. Comparators, timers, multivibrators. Sample and hold circuits, ADCs and DACs.
Semiconductor memories. Logic implementation using programmable devices (ROM, PLA,
FPGA).

Energy Conversion: Principles of electromechanical energy conversion: Torque and emf in
rotating machines. DC machines: characteristics and performance analysis; starting and speed
control of motors; Transformers: principles of operation and analysis; regulation, efficiency; 3-
phase transformers. 3-phase induction machines and synchronous machines: characteristics and
preformance analysis; speed control.

Power Electronics and Electric Drives: Semiconductor power devices: diode, transistor,
thyristor, triac, GTO and MOSFET-static characteristics and principles of operation; triggering
circuits; phase control rectifiers; bridge converters: fully-controlled and half-controlled,
principles of thyristor choppers and inverters; DC-DC converters; Switch mode inverter; basic
concepts of speed control of dc and ac motor drives applications of variable-speed drives.

Analog Communication: Random variables: continuous, discrete; probability, probability
functions. Statistical averages; probability models; Random signals and noise: white noise, noise
equivalent bandwidth; signal transmission with noise; signal to noise ratio. Linear CW
modulation: Amplitude modulation: DSB, DSB-SC and SSB. Modulators and Demodulators;
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Phase and Frequency modulation: PM & FM signals; narrowband FM; generation & detection of
FM and PM, Deemphasis, Preemphasis. CW modulation system: Superhetrodyne receivers, AM
receivers, communication receivers, FM receivers, phase locked loop, SSB receiver Signal to
noise ratio calculation for AM and FM receivers.

Section B

Control Systems: Elements of control systems; block-diagram representation; open-loop &
closed-loop systems; principles and applications of feed-back. Control system components. LTI
systems: time-domain and transform-domain analysis. Stability: Routh Hurwitz criterion, root-
loci, Bode-plots and polar plots, Nyquist's criterion; Design of lead-lad compensators.
Proportional, PI, PID controllers. State-variable representation and analysis of control systems.

Microprocessors and Microcomputers: PC organisation; CPU, instruction set, register set,
timing diagram, programming, interrupts, memory interfacing, I/O interfacing, programmable
peripheral devices.

Measurement and Instrumentation: Error analysis; measurement of current, voltage, power,
energy, power-factor, resistance, inductance, capacitance and frequency; bridge measurement.
Signal conditioning circuit; Electronic measuring instruments: multimeter, CRO, digital
voltmeter, frequency counter, Q-meter, spectrum-analyzer, distortion-meter. Transducers:
thermocouple, thermistor, LVDT, strain-gauge, piezo-electric crystal.

Power Systems: Analysis and Control: Steady-state performance of overhead transmission
lines and cables; principles of active and reactive power transfer and distribution; per-unit
quantities; bus admittance and impedance matrices; load flow; voltage control and power factor
correction; economic operation; symmetrical components, analysis of symmetrical and
unsymmetrical faults. Concept of system stability: swing curves and equal area criterion. Static
VAR system. Basic concepts of HVDC transmission.

Power System Protection: Principles of overcurrent, differential and distance protection.
Concept of solid state relays. Circuit breakers. Computer aided protection: Introduction; line bus,
generator, transformer protection; numeric relays and application of DSP to protection.

Digital Communication: Pulse code modulation (PCM), differential pulse code modulation
(DPCM), delta modulation (DM), Digital modulation and demodulation schemes: amplitude,
phase and frequency keying schemes (ASK, PSK, FSK). Error control coding: error detection
and correction, linear block codes, convolution codes. Information measure and source coding.
Data networks, 7-layer architecture.
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5.(6): ELECTRONICS ENGINEERING

Section A

Materials and Components : Structure and properties of Electrical Engineering materials;
Conductors, Semiconductors and Insulators, magnetic, Ferroelectric, Piezoelectric, Ceramic,
Optical and Super-conducting materials. Passive components and characteristics Resistors,
Capacitors and Inductors; Ferrites, Quartz crystal Ceramic resonators, Electromagnetic and
Electromechanical components.

Physical Electronics, Electron Devices and ICs: Electrons and holes in semiconductors,
Carrier Statistics, Mechanism of current flow in a semiconductor, Hall effect; Junction theory;
Different types of diodes and their characteristics; Bipolar Junction transistor; Field effect
transistors; Power switching devices like SCRs, GTOs, power MOSFETS; Basics of ICs -
bipolar, MOS and CMOS types; basic of Opto Electronics.
Signals and Systems Classification of signals and systems: System modelling in terms of
differential and difference equations; State variable representation; Fourier series; Fourier
transforms and their application to system analysis; Laplace transforms and their application to
system analysis; Convolution and superposition integrals and their applications; Z-transforms
and their applications to the analysis and characterisation of discrete time systems; Random
signals and probability, Correlation functions; Spectral density; Response of linear system to
random inputs.
Network theory Network analysis techniques; Network theorems, transient response, steady
state sinusoidal response; Network graphs and their applications in network analysis; Tellegen’s
theorem. Two port networks; Z, Y, h and transmission parameters. Combination of two ports,
analysis of common two ports. Network functions : parts of network functions, obtaining a
network function from a given part. Transmission criteria : delay and rise time, Elmore’s and
other definitions effect of cascading. Elements of network synthesis.

Electromagnetic Theory -Analysis of electrostatic and magnetostatic fields; Laplace’s and
Poisson’s equations; Boundary value problems and their solutions; Maxwell’s equations;
application to wave propagation in bounded and unbounded media; Transmission lines : basic
theory, standing waves, matching applications, microstrip lines; Basics of wave guides and
resonators; Elements of antenna theory.
Electronic Measurements and instrumentation -Basic concepts, standards and error analysis;
Measurements of basic electrical quantities and parameters; Electronic measuring instruments
and their principles of working : analog and digital, comparison, characteristics, application.
Transducers; Electronic measurements of non electrical quantities like temperature, pressure,
humidity etc; basics of telemetry for industrial use.

Section B
Analog Electronic Circuits : Transistor biasing and stabilization. Small signal analysis. Power

amplifiers. Frequency response. Wide banding techniques. Feedback amplifiers. Tuned
amplifiers. Oscillators. Rectifiers and power supplies. Op Amp, PLL, other linear integrated
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circuits and applications. Pulse shaping circuits and waveform  generators.

Digital Electronic Circuits : Transistor as a switching element; Boolean algebra, simplification
of Boolean functions, Karnaguh map and applications; IC Logic gates and their characteristics;
IC logic families : DTL, TTL, ECL, NMOS, PMOS and CMOS gates and their comparison;
Combinational logic Circuits; Half adder, Full adder; Digital comparator; Multiplexer Demulti-
plexer; ROM an their applications. Flip flops. R-S, J-K, D and T flip-flops; Different types of
counters and registers Waveform generators. A/D and D/A converters. Semiconductor
memories.

Control Systems : Transient and steady state response of control systems; Effect of feedback on
stability and sensitivity; Root locus techniques; Frequency response analysis. Concepts of gain
and phase margins: Constant-M and Constant-N Nichol’s Chart; Approximation of transient
response from Constant-N Nichol’s Chart; Approximation of transient response from closed loop
frequency response; Design of Control Systems, Compensators; Industrial controllers.

Communication Systems:

Basic information theory; Modulation and detection in analogue and digital systems; Sampling
and data reconstructions; Quantization & coding; Time division and frequency division
multiplexing; Equalization; Optical Communication : in free space & fiber optic; Propagation of
signals at HF, VHF, UHF and microwave frequency; Satellite Communication.

Microwave Engineering : Microwave Tubes and solid state devices, Microwave generation
and amplifiers, Waveguides and other Microwave Components and Circuits, Microstrip circuits,
Microwave Antennas, Microwave Measurements, Masers, lasers; Microwave propagation.

Microwave Communication Systems terrestrial and Satellite based.

Computer Engineering : Number Systems. Data representation; Programming; Elements of a
high level programming language PASCAL/C; Use of basic data structures; Fundamentals of
computer architecture; Processor design; Control unit design; Memory organisation, I/o System
Organisation. Microprocessors : Architecture and instruction set of Microprocessors 8085 and
8086, Assembly language Programming. Microprocessor Based system design : typical
examples. Personal computers and their typical uses.
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5.(7): Mechanical Engineering

Section A

1. Theory of Machines --Kinematic and dynamic analysis of planar mechanisms. Cams, Gears
and gear trains, Flywheels, Governors, Balancing of rigid rotors, Balancing of single and
multicylinder engines, Linear vibration analysis of mechnical systems (single degree and two
degrees of freedom), Critical speeds and whirling of shafts, Automatic Controls, Belts and chain
drives. Hydrodynamic bearings.

2. Mechanics of Solids : Stress and strain in two dimensions. Principal stresses and strains,
Mohr’s construction, linear elastic materials, isotropy and an isotropy, Stress-strain relations,
unlaxial loading, thermal stresses. Beams : Banding moment and shear force diagrams, bending
stresses and deflection of beams, Shear stress distribution. Torsion of shafts, helical springs.
Combined stresses, Thick and thin walled pressure vessels. Struls and columns, Strain energy
concepts and theories of failure. Rotation discs. Shrink fits.

3. Enginerring Materials : Basic concepts on structure of solids, Crystalline materials, Defects in
crystalline materials, Alloys and binary phase diagrams, structure and properties of common
engineering materials. Heat treatment of steels. Plastics, Ceramics and composite Materials,
common applications of various materials.

4. Manufacturing Science : Marchant’s force analysis, Taylor’s tool life equation, machinability
and machining economics, Rigid, small and flexible automation, NC, CNC. Recent machining
methods- EDM, ECM and ultrasonics. Application of lasers and plasmas, analysis of forming
processes. High energy rate forming. Jigs, fixtures, tools and gauges, Inspection of length,
position, profile and surface finish.

5. Manufacturing management : Production Planning and Control, Forecasting-Moving average,
exponential smoothing, Operations sheduling; assembly line balancing. Product development.
Breakeven analysis, Capacity planning. PERT and CPM.

Control Operations : Inventory control-ABC analysis. EOQ model. Materials requirement
planning. Job design, Job standards, work measurement, Quality management-Quality control.
Operations Research : Linear programming-Graphical and Simplex methods. Transportation and
assignment models.

Value Engineering : Value analysis, for cost/value. Total quality management and forecasting
techniques. Project management.

6. Elements Of Computation : Computer Organisation, Flow charting. Features of Common
Computer Languages-FORTRAN d Base III, Lotus 1-2-3 C and elementary programming.
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Section B

1. Thermodynamics : Basic concept. Open and closed systems, Applications of Thermodynamic
Laws, Gas equations, Clapeyron equation, Availability, Irreversibility and Tds relations.

2. I.C. Engines, Fuels and Combustion : Spark Ignition and compression ignition engines, Four
stroke engine and Two stroke engines, mechanical, thermal and volumetric efficiency, Heat
balance.

Combustion process in S.I. and C.I. engines, preignition detonation in S.I. engine Diesel knock
in C.I. engine. Choice of engine fuels, Octance and Cetane retings. Alternate fuels Carburration
and Fuel injection, Engine emissions and control. Solid, liquid and gaseous fuels, stoichometric
air requirements and excess air factor, fuel gas analysis, higher and lower calorific values and
their measurements.

3. Heat Transfer, Refrigeration And Air Conditioning : One and two dimensional heat
conduction. Heat transfer from extended surfaces, heat transfer by forced and free convection.
Heat exchangers. Fundamentals for diffusive and connective mass transfer, Radiation laws, heat
exchange between black and non balck surfaces, Network Analysis. Heat pump refrigeration
cycles and systems, Condensers, evaporators and expansion devices and controls. Properties and
choice of refrigerant, Refrigeration Systems and components, psychometrics, comfort indices,
cooling loading calculations, solar refrigeration.

4. Turbo-Machines And Power Plants : Continuity, momentum and Energy Equations. Adiabatic
and Isentropic flow, fanno lines, Raylegh lines. Theory and design of axial flow turbines and
compressors, Flow through turbo-machine balde, cascades, centrifugal compressor. Dimensional
analysis and modelling. Selection of site for steam, hydro, nuclear and stand-by power plants,
selection base and peak load power plants Modern High pressure, High duty boilers, Draft and
dust removal equipment, Fuel and cooling water systems, heat balance, station and palnt heat
rates, operation and maintenance of various power plants, preventive maintenance, economics of
power generation.
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6. Environmental Science
Section —A
Life Sciences (Basic Biology and Natural Resources)

Introduction to biology, branches, scope and importance from environmental point of view.
What is life? The evolution of life on earth: Origin of life - Microbes, Plants andAnimals, fossils
and sediments, distribution and pattern of life in past, Paleontological evidences, Mass
extinction,Life forms on Earth (all forms of plants and animals), Life in Water,Life on Land,
Microbial life in air, water and soils, microbes and diseases, decomposing soil microbes, marine
biology

Taxonomic principles: History, aims, objectives, hierarchy and kingdoms, identification and
nomenclature.Classification of plants and animals based on form-relationship, species concept,
organization of living things, microbial classification, Ecological Classification Systems,
Collection and Herbarium, Preservation, flora, fauna, preservation of insects

Ecological adaptation under various environmental conditions,Hydrophytes, Xerophytes,
Halophytes, Mesophytes, Epiphytes.Distribution of life on earth and factors responsible for
present day distribution. Continental drift,

Introduction, scope and importance of natural resources, biotic and abiotic resources Renewable
resources: Forest and wildlife resources, forest wealth of India, animal resources, livestock and
fisheries, Food Resources: World food problems, agricultural resources, agricultural potential of
India, effects of modern agriculture

Non-renewable resources: Fossil fuels — coal, oil and natural gas, Consequences of rapid
consumption of fossil fuels.

Fresh and marine Water resources: global distribution of freshwater and its limits, The sources of
fresh water for terrestrial life, fresh water resources of India

Soil and Mineral resources: global status, mineral resources of India, metals and minerals.
Energy resources: Global energy consumption, energy needs, conventional and non-conventional
energy sources, alternative energy sources, energy resources of India

Section B

Earth Sciences (Environmental Chemistry and Basic Geosciences)

Chemistry of atmosphere, Chemical reactions involved in atmosphere, chemistry in ozone
depletion, chemical reactions of global warming, Chemistry of water, unusual physical
properties, changes in water properties by addition of solute, hydrogen bonding, gases present in
water, basic reversible and irreversible reactions in water, sources of cations and anions in water,
changes in water properties by addition of solute. Stichiometry, Gibb’s energy, chemical
potential, chemical equilibria, acid-base reactions, solubility product, carbonate system.
Chemistry of carcinogenic compounds and their effects on human body Surfactants, Pesticides,
Hydrocarbons Atmosphere: Evolution, structure and chemical composition of atmosphere.
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Temperature measurement and controls, Environmental lapse rate, dry and wet adiabatic lapse
rate, inversion of temperature and atmospheric stability.

Atmospheric pressure and winds, factors affecting on wind, Forms of condensation,
precipitation, hydrological cycle.

Internal structure of earth, Geological evolution, plate tectonic, formation of lithosphere.
Continental and oceanic crust formation. , Types of rocks, Rock cycle, basic minerals of rock,
clay minerals, mineral chemistry, Soil and its formation, weathering processes, soil profiles,
physical and chemical properties of soil, composition of soil. Macro and micro plant nutrients in
soil, Soil classification, Soils of India.
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7. FORESTRY

SECTION - A
General Silviculture

Biotic and abiotic components of forest ecology. Forest community concepts, Nutrient
cycling and water relations, Ecological succession and climax. Composition of forest
types in India, species identification, composition and association, principles of
establishment of herbs and trees. General principles of Silviculture, local factors
influencing vegetation. Natural and artificial regeneration of forests, propagation
techniques, forest nursery technique — nursery beds, poly bags and their maintenance,
grading and hardening of seedlings, establishment and tending, felling climber,
cutting.

Silviculture systems and forest Silviculture

Clear felling, shelter, wood selection, coppice and conversion systems. Choice of
species, establishment and management of standards enrichment methods, technical
constraints, intensive mechanized methods. Traditional and recent advancement in dry
tropical forest, forest Silviculture research. Silviculture of some of the economically
important species in India such as Acacia nilotica, Auriculiformis, Albizzia, lebbeck,
Anogeissus latifolia, Azadira chat indica, Bambocaceae, Dandrocalamus strictus,
Bombex ava casurina, Ecucitifolia, Dalbergia, Lautifolia, Emblica Officindils,
Eucalyptus hybrid, Malaina arboria, Hardwickia binta, Largerstroemia, Lanceolata,
Pterocarpus marsupium, Prosopis julifora, Santalum album, Tectona grandis,
Terminabis tomentosa Terminalis arjuna, Terminalis paneculai, Tamurindus indica,
Zialia jialocorpa.

Agroforestry and social forestry and requirements, interbehaviour of tree crops,
selection of species, classification of agroforestry systems. Agro-forestry systems
under different agro-ecological zones of Uttarakhand, role of multipurpose trees and
NTFP’s, techniques, food, fodder and fuel security. Urban social forestry extension
and necessity, people’s participation, agrofield forestry. Agrofield wood group and
dry and water logged land forestry.

Soil Conservation and Watershed Management

Forest soil, classification of soil formation, physical, chemical and biological
properties. Soil conservation — definition, causes for erosion, types — wind and water
erosion, problems of soil protection and improvement, role of forests in conserving of
soil. Maintenance and buildup of soil organic matter, role of micro-organisms in
ameliorating soils, watershed management, concepts of watershed — watershed
development in respect of torrent control, river channel stabiliszation, avalanche andn
landslide controls, rehabilitation of degraded areas; hilly and mountain areas,
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integrated watershed management, water-harvesting and conservation, groundwater
recharge and watershed management.

Tree Improvement

General concept of tree improvement, methods and techniques, natural standards and
variance in its use. Seed production and seed orchards, establishment, evaluation,
maintenance and usefulness. Progeny tests, use of tree improvement and stand
improvement, forest genetic resources and gene conservation in situ and ex-situ.
Modern propagation techniques, seed certification.

SECTION - B
Forest Management

Objectives, principles and techniques of forest management, units of administration
and management, forest stands, structure and dynamics, principles of sustained yield,
normal forests, rotation, analysis of ideal tree wealth, yield regulation, management of
forest plantations, commercial forests, working plans and their role in scientific
management, nature conservation, bio-diversity and other dimensions annual plan and
its operation, principles of joint forest management, methodology, usefulness and its
role, village forest committee arrangement/construction.

Forest Mensuration and Remote Sensing

Methods and use of tools, diamemtre, girth, height, age, growth and volume of trees,
tree multiplier, current annual and average annual increment, sampling methods and
sample plots, yield calculation and stand table, creating yield mechanism and its use.
Field quality analysis/remote/distant sensing principles, schemes and contingencies,
forest cover monitoringn through remote sensing. Geogtraphical information system
for forest management.

Forest Economics and Legislation

Forest economics, fundamental principles, cost benefit analysis, estimation of demand
and supply, role of private sector, cooperatives of forestry and corporate financing,
valuation of forest products and service, commercial control. Legislation : History of
forest development. National forest policies of 1894, 1952 and 1988. Forest policies
and issues related to land use. Timber and non-timber products. Institutional and
structural changes. Forest laws, necessity and general principles. Indian Forest Act,
1927. Indian Forest (Uttaranchal Amendment) 2001, U.P. forest conservation Act,
1976. Forest (Conservation) Act, 1980. Wild Life (Conservation) Act, 1972 and
Amendment, Environment (Protection) Act, 1986.

Forest Resources and Utilization

Environmentally sound forest harvesting principles, logging and extraction techniques
and principles, transportation system and sale of forest products, definition and scope,
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collection of gums, resins, oleoresins, fibres, oil seeds, nuts, rubber, canes, bamboos,
medicinal plants, charcoal, lac and shellac, Bidi leaves. Importance of wood
seasoning, necessity and protection. General principles of seasoning methods,
properties and uses of wood, Present position of supply of raw material to pulp, paper
and rayon industry. Wood plantation, substitution, wood use.

Forest Conservation

Needs and limitations, agencies responsible for destruction of forests — Man, pet
animals, wild animals and environmental factors, prohibitary and protective measures,
responsible factors for destruction of forests for human development, Substitutional
tenancy, mining, forest fire, illegal hunting, bad management, encroachment, illegal
felling and control over them, types of forest fire, damage, speed control. Important
insects and diseases of nursery and plantation fields, insects and disease management.

Environment and Bio-diversity change

Environment : Components and importance, impact of deforestation, forest fires and
various human activities like mining, construction, development projects. Population
growth, types, impact and controlling standards for pollution. Global warming, green
house effects, ozone layer depletion, acid rain, impact and control measures. Role of
trees and forests in environmental conservation. Control and prevention of air, water
andn noise, environment test, environment effect analysis, protection, biology,
rational methods of protection of bio-diversity with special reference to protected
regions. Protection of forest ecology and sustained development.
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8. GEOLOGY

SECTION - A

1. General Geology — Energy in relation to geodynamic activities. Origin and interior
of the Earth. Dating of rocks by various methods and age of Earth. Radio-activity and
its application to geological problems. Volcanoes — causes and products, volcanic
belts. Earthquakes — causes, effects, distribution and its relation to volcanic belts.
Geosynclines and their classification, island arcs, deep sea trenches and midoceanic
ridges, sea-floor spreading and plate tectonics; isostasy, Mountains — types and origin.
Origin of continents and oceans. An outline of continental drift.

2. Geomorphology — Basic concepts and significance. Geomorphic processes and
parameters. Geomorphic cycles and their interpretation, Relief features, topography
and its relation to structures and lithology. Major landforms, Drainage systems,
Geomorphic features of Indian subcontinent.

3. Structural Geology — Stress and strain ellipsoid, and rock deformation. Mechanics
of folding and faulting. Linear and planar structures and their genetic significance.
Petrofobric analysis, its graphic representation and application to geological
problems. Tectonic framework of India.

4. Palaeontology - Micro and macro-fossils. Modes of preservation and utility of
fossils. General idea about classification and nomenclature. Organic evolution and the
bearing of palaeontological studies on it. Morphology, classification and geological
history including evolutionary trends of brachiopods, bivalves, gastropods,
ammonoids, trilobites, echinoids and corals. Principle groups of vertebrates and their
main morphological characters. Vertebrate life through ages. Dinosaurs, Detailed
study of evolution of horses, elephants and man. Gondwana flora and its importance.
Types of microfossils and their significance with reference to petroleum exploration.

2. Stratigraphy — Principles of stratigraphy, stratigraphic classification and
nomenclature. Standard stratigraphical scale. Detailed study of various geological
system of Indian subcontinent. Boundary problems in stratigraphy, Pre-Cambrian and
Cambrian, Permian Triassic, cretaceous Tertiary and Neogene — Quarternary
Correlation of the major Indian formations with their world equivalents. An outline of
the stratigraphy of various geological systems. Brief study of climates and igneous
activities in Indian subcontinent during geological past. Palacogeographic
reconstructions.

SECTION - B
1. Crystallography — Crystalline and non-crystalline substances, space groups.

Lattice symmetry, Classification of crystals into 32 classes of symmetry, International
system of crystallographic notation. Use of stereographic projections to represent
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crystal syhmmetry, Twinning and twin laws. Crystal irregularities, Applications of X-
rays for crystal studies.

2. Optical Mineralogy — General principles of optics, isotropism and anisotropism,
concepts of optical indicatrix. Pleochroism, Birefringence and interference colours,
and extinction, Optical orientation in crystals, Dispersion optical accessories.

3. Mineralogy — Elements of crystal chemistry, types of bondings, ionic radii,
coordination number, isomorphism, polymorphism and pseudomorphism. Structural
classification of silicates. Detailed study of rock forming minerals, their physical,
chemical and optical properties and uses, if any. Study of the alternation products of
these minerals.

4. Petrology — Magma, its generation, nature and composition. Simple phase
diagrams of binary and ternary systems and their significance. Bowen’s Reaction
Principle. Magmatic differentiation and assimilation. Texture and structure and their
petrogenetic significance. Classification of igneous rocks. Petrography and
petrogenesis of import rock types olf India; granites, alkaline rocks, charnockites,
anorthosite and Deccan basalts. Processes of formation of sedimentary rock.
Diagenesis and lithification. Textures and structures and their petrogenetic
significance. Classification of sedimentary rocks, clastic and non-clastic. Heavy
minerals and their significance. Elementary concept of depositional environments,
sedimentary, facies and provenance. Petrography of common rock types. Metamorphic
processes and types of metamorphism. Metamorphic grades, zones and facies. ACF,
AKF and AFM diagrams. Textures, structures and nomenclature of metamorphic rock.
Petrography and petrogenesis of important rock types.

5. Economic Geology — Ore, Ore mineral and gangue, tenor of ores. Processes of
formation of mineral deposits. Common forms and structures of ore deposits.
Classification of ore deposits. Control of ore deposition. Metallogenetic epocks. Study
of important metalliferous and non-metalliferous deposits in oil and natural gas fields,
and coal fields of India, Mineral wealth of India. Mineral economics. National mineral
policy. Conservation and utilization of minerals.

6. Applied Geology — Essentials of prospecting and exploration techniques. Principal
methods of mining. Sampling, ore dressing and mineral beneficiation. Geological
considerations in Engineering works; Dams, Tunnels, Bridges and Roads. Elements of
soil and groundwater geology and geochemistry. Use of aerial photographs and
satellite imageries in geological investigations.
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9. Horticulture

Section A
Principles Of Horticulture
Scope and importance of horticulture in the economy of India and Tamil Nadu - Horticultural
geography (regions and zones)-Role of climate, Soil and water in relation to horticultural crop
production - Integrated nutrient management (INM), Integrated, management of pests and
diseases, = Management of  water, weeds, mulches, pruning and training

Crop systems - protected cultivation - off season production - crop manipulation - Hydropoinics -
Nutrient  Film  Technique - Crop forcing - use of growth regulators.
Environmental Horticulture - Commercial Horticulture - organic  Horticulture.
Advances in conventional plant propagation - Mist propagation - Micro propagation.
Role of bio-technology in crop improvement and rapid clonal propagation in horticultural crops.

Breeding systems and methods in Vegetatively and Sexually propagated crops - Breeding for
hybrid vigour, proceessing and resistance to biotic and abiotic stressess - Mutation and
polyploidy breeding - somaclonal variation and its application - development of haploids -
protoplast fusion - somatic cell fusion - in vitro mutation - transgenic plants.

Landscaping designs for house gardens, institutional and industrial gardens - Bioaesthetic
planning of rural gardens, recreational grounds, avenue planting in highways and near railway
lines, establishment and maintenance of lawns and different types of gardens - Interior plant
scaping — Bonsai

Pre-and Post - Harvest losses in horticultural crops - Maturity indices - ripening - storage
methods of storage - Extending the storage life - use of chemicals, growth regulators and skin
coatings in regulating ripening and storage life - control of spoilage - Handling, packaging,
packing and Methods of transport.

Processing and preservation - Different horticultural products - Establishment of horticulture
based industries —

Section-B

Production Technology of Horticultural Crops

Present status and prospects - climatic and Soil requirements in different zones - Propagation
techniques and nursery technologies - cropping systems - Planting systems - varieties and crop
improvement - Nutrient uptake, requirement and Management - Irrigation methods, water
requirement and Management - pruning and training - Mulching - weed management - use of
plant growth regulators - Maturity indices - harvesting - grading - packaging methods and
packing - storage - ripening methods - Industrial and Export potential - seed production
techniques including F1 seed production.

Fruit Crops : Mango, Banana, Citrus, grapes, Papaya, guava, Sapota, Pine apple, pomegranate,

anonas, ber, amla, tamarind - apple, pear, plum, peach, strawberry, jack, mangosteen, avocado,
other minor fruits.
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Vegetable Crops : Tomato, brinjal, hot and sweet, Peppers, Bhendi, Leguminous vegetables
(Beans, Peas, cluster beans - cowpea, soya beans - dolichos bean); bulbous vegetables (Onion,
garlic) Tuber crops - (Tapioca, sweet potato, yams); cucurbitaceous vegetables (cucumber, musk
melon, water melon, gourds, coccinea, pumpkin and squashes, chow-chow), cruciferous
vegetables (Cabbage, Cauliflower, minor crucifers), root vegetables (Carrot, radish, beet root,
turnip, knol-kohl); Leafy vegetables (Spinach, chekurmanis, palak, amaranthus), Drumstick,
asparagus, Potato, Curry leaf.

Flower Crops : Jasmines, roses, tube rose, chrysanthemum, dahlia, marigold, crossandra, cut
flowers (cut roses, orchids, carnations, gladioli, chrysanthomum, Gerbera, anthurium, aster,

lilies, dry flowers).

Spice crops : Pepper, cardamom, turmeric, ginger, Tree spices (clove, nutmeg, cinnamon, All
spice, coriander, fenugreek, fennel, cumin, herbal spices).

Plantation crops : Tea, Coffee, Rubber, Cocoa, Coconut, Oilpalm, Cashew, Palmyrah,
Arecanut, Oilpalm and nut crops.

Medicinal Plants : Catharanthus, Senna, dioscorea, Solanum, gloriosa, coleus, pyrethrum,
digitalis, atropa, Ipecac, Isabgol, withania, Rowolfia

Aromatic Plants : Geranium, Mentha, Ocimum, aromatic grasses (Cymbopogons, citronella,
palma rosa, vettiver), patchouli.
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10- MATHEMATICS

SECTION - A

Linear Algebra — Vector space, bases, dimension of a finitely generated space, Linear
transformations, Rank and nullity of a linear transformation, Cayley Hamiliton
theorem, Eigen values and Eigen vectors. Matrix of a linear transformation, Row and
column reduction. Echelon form. Equivalence, Congruence and similarity. Reduction
to canonical forms. Orthogonal, symmetrical, skew-symmetrical, unitary, Hermitian
and skew-Hermitian matrices — their eigen values, orthogonal and unitary reduction of
quadratic and Hermitian forms. Positive definite quadratic forms. Simultaneous
reduction. Calculus — Real numbers, limits, continuity, differentiability, Mean value
theorems, Taylor’s theorem, indeterminate forms, Maxima and Minima. Curve
Tracing, Asymptotes. Functions of several variables, partial derivatives, maxima and
minima, Jacobian, Definite and indefinite integrals, Double and triple integrals
(techniques only), Application to Beta and Gamma Functions. Areas, Volumes, Centre
of gravity. Analytical Geometry of two and three dimensions — First and second
degree equations in two dimensions in Cartesian and polar coordinates, Plane, sphere,
paraboloid, Ellipsoid, hyperboloid of one and two sheets and their elementary
properties, Curves in space Curvature and torsion. Frenet’s formulae.

Differential Equations — Order and Degree of a differential equation, differential
equation of first order and first degree, variables separable. Homogeneous, linear and
exact differential equations. Differential equations with constant coefficients. The
complementary function and the particular integral of e**, cos ax, sin ax, x™, e**, cos
bx, e**, sin bx. Vector Analysis — Vector Algebra, Differentiation of vector function
of a scalar variable, Gradient, divergence and curl in Cartesian, cylindrical and
spherical coordinates and their physical interpretation. Higher order derivatives.
Vector identities and vector equations, Gauss and Stokes Theorems. Tensor Analysis
— Definition of a Tensor, Transformation of coordinates, contravariant and convariant
tensors. Addition and multiplication of tensors, contractioan of tensors. Inner product,
fundamental tensors, Christoffel symbols, convariant differentiation, Gradient, curl
and divergence in tensor notation. Statics — Equilibrium of a system of particles, work
and potential energy. Friction. Common Catenary. Principle of Virtual work. Stability
of equilibrium. Equilibrium of forces in three dimensions. Dynamics — Degree of
freedom and constraints, Rectilinear motion. Simple Harmonic motion in a plane.
Projectiles, Constrained motion, work and energy. Motion under impulsive forces.
Kepler’s laws. Orbits under central forces. Motion of varying mass. Motion under
resisting medium. Hydrostatics — Pressure of heavy fluids. Equilibrium of fluids
under given system of forces. Centre of pressure. Thrust on curved surfaces.
Equilibrium of Floating bodies, stability of equilibrium and pressure of gases,
problems relating to atmosphere.
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Section B

Algebra — Groups, subgroups, normal subgroups homomorphism of groups, quotient
groups, Basic isomorphism theorems. Sylow theorems. Permutation Groups. Cayley’s
theorem. Rings and ideals, Principal ideal domains, unique factorization domains and
Euclidean domains, Field Extensions, Finite fields. Real analysis — Metric spaces,
their topology with special reference to R" sequence in metric space. Cauchy sequence
completeness. Completion, continuous functions, Uniform continuity, Properties of
continuous functions on Compact sets. Riemann stieltjes Integral, Improper integrals
and their conditions of existence. Differentiations of functions of several variables.
Implicit function theorem, maxima and minima. Absolute and Conditional
Convergence of series of real and Complex terms, Rearrangement of series, Uniform
convergence, infinite products. Continuity, differentiability and integrability for
series, Multiple integrals. Complex Analysis — Analytic functions, Cauchy’s theorem,
Cauchy’s integral formula, power series, Taylor’s series, Singularities, Cauchy’s
Residue theorem and Contour integration. Partial Differential Equations -
Formation of partial differential equations. Types of integrals of partial differential
equations of first order, Charpits method, Partial differential equation with constant
coefficients. Mechanics — Generalised Coordinates, constraints, holonomic and non-
holonomic systems, D ‘Alembert’s Principle and Langranges’ equations, Moment of
inertia, Motion of rigid bodies in two dimensions. Hydrodynamics — Equation of
continuity, momentum and energy, inviscid flow theory — Two dimensional motion,
streaming motion, Sources and Sinks. Numerical Analysis — Transcendental and
polynomial Equations — Methods of tabulation, bisection, regula-falsi, secants and
Newton-Rephson and order of its convergence, Interpolation and Numerical
Differentiation.
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11. PHYSICS
SECTION - A

Mechanics, Thermal Physics and Waves and Oscillations

1. Mechanics — Conservation law. Collisions, impact parameter, scattering cross-
section, centre of mass and lab systems with transformation of physical quantities,
Rutherford Scattering. Motion of a rocket under constant force field. Rotating frames
of reference, Coriolis force. Motion of rigid bodies, Dynamics of rotating bodies,
Moment of inertia, Theorem of parallel and perpendicular axes. Moment of inertia of
sphere, ring, cylinder, disc. Angular momentum. Torque and precession of a top,
Gyroscope. Central forces. Motion under inverse square law, Kepler’s Laws, Motion
of Satellites (including geostationary). Galileann Relativity, Special Theory of
Relativity, Michelson-Morley Experiment, Lorentz Transformations - addition
theorem of velocities. Variation of mass with velocity. Mass-Energy equivalence.
Fluid dynamics, streamlines, Reynold number, Viscosity, Poiseulle’s formula for the
flow of liquid through narrow tubes, turbulence, Bernoulli’s Equation with simple
applications.

2. Thermal Physics — Law’s of thermodynamics, Entropy, Carnot’s cycle, Isothermal
and Adiabatic changes, Thermodynamic Potentials, Helmboltz and Gibbs functions,
Maxwell’s relations. The clausius-clapeyron equation, reversible cell, Joule-Kelvin
effect, Stefan-Boltzmann Law. Kinetic Theory of Gases, Maxwell’s Distribution Law
of Velocities, Equipartition of energy, specific heats of gases, mean Free path,
Brownian Motion. Black Body radiation, specific heat of solids Einstein and Debye
theories, Wein’s Law, Planck’s Law, solar constant. Saha’s theory of
thermolionization and Stellar spectra. Production of low temperatures using adiabatic
demagnetization and dilution refrigeration. Concept of negative temperature.

3. Waves and Oscillations — Oscillations, simple harmonic motion. Examples of
simple harmonic motion : mass, spring and LC circuits. Stationary and traveling
waves, Damped harmonic motion, Forced oscillation and Resonance. Sharpness of
resonance. Wave equation, Harmonic solutions, Plane and Spherical waves,
Superpositions of waves, Two perpendicular simple harmonic motions — Lissajous
figures, Fourier analysis of periodic waves — square and triangular waves. Phase and
Group velocities, Beats, Huygen’s principle, Division of amplitude and wavefront,
Fresnel Biprism, Newton’s rings, Michelson interferometer, Fabry-Perot inter-
ferometer.Diffraction-Fresnel —and  Fraunhofer.  Diffraction as a  Fourier
Transformation. Fresnel and Fraunhofer diffraction by rectangular and circular
apertures. Diffraction by straight edge, Single and multiple slits. Resolving power of
grating and Optical Instruments. Rayleigh criterion. Polarization, production and
Detection of polarized light (linear, circular and elliptical). Brewster’s law,
Huyghen’s theory of double refraction, optical rotation, Polarimeters. Laser sources
(Helium-Neon, Ruby, and semi-conductor diode). Concept of spatial and temporal
coherence. Holography, theory and applications.
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SECTION - B

1. Electricity and Magnetism — Coulomb’s law, Electric Field. Gauss’s Law, Electric
potential. Poission and Laplace equations for homogeneous dielectric, uncharged
conducting sphere in a uniform field, point charge and infinite conducting plane.
Current electricity : Kirchoff’s laws and its applications : Wheatstone bridge, Kelvin’s
double bridge, Carey-Foster’s bridge. Bio-Savart law andn applications, Ampere’s
circuital law and its applications, Magnetic induction and field strength, magnetic
shell. Magnetic field on the axis of a circular coil. Helmboltz coil. Electromagnetic
induction, Faraday’s and Lenz’s law, Self and Mutual inductances, Alternating
currents. L.C.R. circuits, series and parallel resonance circuits, quality factor.
Maxwell’s equations and electromagnetic waves, Transverse nature of electromagnetic
waves, Poynting vector. Magnetic fields in matter : Dia, Para, Ferro Antiferro and
Ferrimagnetism (Qualitative approach only), Hysteresis.

2. Modern Physics — Bohr’s theory of hydrogen atom. Electron spin, Optical and X-
ray Spectra. Stern-Gerlach experiment and spatial quantization. Vector model of the
atom, spectral terms and fine structure of spectral lines. J-J and L-S coupling. Zeeman
effect, Pauli’s exclusion principle spectral terms of two equivalent and non-equivalent
electrons. Gross and fine structure of electronic band spectra. Raman effect,
Photoelectric effect, Compton effect DeBroglie waves. Wave-Particle duality,
uncertainty principle, postulates of quantum mechanics. Schrodinger wave equation
with application to (i) particle in a box, (i1) motion across a step potential. One
dimensional harmonic oscillator eigen values and eigen functions. Radioactivity,
Alpha, beta and gamma radiations. Elementary theory of the alpha decay. Nuclear
binding energy. Mass spectroscopy, Semi empirical mass formula. Nuclear binding
energy. Mass spectroscopy, Semi empirical mass formula. Nuclear fission and fusion.
Elementary Reactor Physics, Elementary particles and their classification, strong and
weak Electromagnetic interactions. Particle accelerators, cyclotron. Linear
accelerators. Elementary ideas of Superconductivity.

3. Electronics — Band theory of solids, conductors, insulators and semiconductors.
Intrinsic and extrinsic semiconductors, P.N. Junction. Thermistor, Zener diodes,
reverse and forward biased P.N. junction, solar cell. Use of diodes and transistors for
rectification, amplification, oscillation, modulation and detection of r.f. waves.
Transistor receiver. Television. Logic Gates and their truth table, some applications.
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12 . Statistics

Section - A

- Uses, Scope and lidmitation of Statistics, Collection Classification and tabulation of data,
Diagramatic and Graphical representation, Measures of location, dispersion, Skewness and
Kurtosis.

- Probability - Addition, multiplication and Bay's Theorems and their application.
Tchebychev's inequality. Random variables - Univariate and Bivariate - probability
distributions - Marginal and conditional distributions - Expectations - Moments and cumulants
genevating fucntions Discrete distributions - Binomial, poisson, Geometric and
Hypergeometric. Continuos distributions - Uniform, exponential and normal.

- Curve Fitting - Linear and Quadratic equation by the method of least squares. Correlation and
regression.

- Population and sample - Parameter and statistic, sampling distributions and standard error,
student's 't' Chi-square and F statistic - distributions and their applications.

- Estimation - Point estimation - properties of estimates Neyman - Fisher Factorization
theorem(without proof) Cramer - Rao inequality, Rao - Blackwell theorem - MLE and method of
Moments estimation - Interval estimation - for population mean and variance based on small and
large samples.

- Tests of Hypothesis - Null and Alternative - Types of errors _ Power of test, Neyman - Pearson

lemma, UMP and Likelihood ratio tests, Test procedures for large and small samples -
Independence of attributes, Chi-square test - Goodness of fit.

Section-B

- Simple random sample - stratified, systematic, Cluster (Single stage) Estimation of mean and
variance in SKS - Sample Survey - Organisation - CSO and NSSO - Sampling and Non-
Sampling errors.

- Analysis of Variance - Principles of design CRD, Rbd and LSD - Factorial experiments 22, 23
and 32 (Without confounding) Missing plot techniques.

- Concept of SQC - Control Charts - X,R, p and C-Charts Acceptance sampling plan - single and
double - oc curves Attributes and Variables plan, Reliability.

- Time series - Different Components - Trend and Seasonal Variations - Determination and
elimination.

- Index Numbers - Construction and uses - Different kinds of simple and weighted index
numbers - Reversal tests - construction and use of cost of living index numbers.

49



- OR Models - Linear Programming problems - Simples method Dual - Primal, Assignment
problems, Net work - CPM and PERT.

- Basic programming - variables, constants and strings, flow charts - Basic expression and
control statements, standard Library functions, subscripted variables DIM and DATA statements
simple programming problems. Birth and death rates - Crude and standard death rates, Fertility
rates - Life table construction and uses.
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13. VETERINARY SCIENCE

SECTION - A

Animal Nutrition
1. Energy nutrition — Energy sources, energy metabolism. Requirements of
energy for maintenance and production of milk, meat, eggs and pork, energy
evaluation of foods.

2. Protein nutritions — Sources of protein, digestion and metabolism of protein,
Protein evaluation. Requirement of protein for maintenance and production,
Energy, protein ratio in a ration.

3. Mineral nutrition — Sources, function, deficiency symptoms, requirements for
animals and their relationship with vitamins.

4. Vitamins, Hormones and Feed additives — Sources, function, deficiency
symptoms, requirements and interrelationship with minerals.

5. Applied nutrition — Evaluation of feeding experiments, digestibility and balance
studies, Feeding standards and measures of feed energy, Nutrient requirement
for growth, maintenance and production. Balanced ration.

6. Ruminant nutrition — Nutrient and their metamolism with reference to milk
production and its composition. Nutrient requirements and feed formulation for
calves, heifers dry and milking cows and buffaloes.

7. Non-ruminants nutrition — Nutrient and their metabolism and special reference to
meat and egg production. Nutrient requirements and feed formulation for layer,
broiler and pig.

Animal Physiology
1. Growth and animal production — Parental and Post natal growth,
maturation, growth curves, measures of growth, factors affecting growth, body
composition and meat quality.

2. Milk production — Hormonal control of mammary development. Milk secretion
amd milk ejection, composition of milk of cows and buffaloes.

3. Animal Reproduction — Male and female reproductive organs, their components
and functions.

4. Digestive physiology — Organs of digestion and their functions. Digestion of
carbohydrates, protein and fat in ruminants and non-ruminants.

5. Environment Physiology — Physiology relations and their regulation mechanism of
adaptation, environmental factors and regulatory mechanism involved in animal
behaviour. Method of controlling climatic stress.

6. Semen quality, preservation and artificial inseminations — Components of
semen, composition of spermatozoa, physical and chemical properties of
ejaculated semen, semen preservation, composition of diluents, sperm
concentration, transport of diluted semen, deep freezing techniques.
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Livestock Production and Management
1. Commercial dairy farming — Comparison of dairy farming in India with
advanced countries. Dairying under mixed farming and as specialized farming,
economic dairy farming, starting of dairy farm, capital and land requirement,
organisation of dairy farms, procurement of goods, opportunities in dairy
farming, factors determining the efficiency of dairy animals, herd recording,
budgeting, cost of milk production, pricing policy, personnel management.

2. General Management — Management of livestock (pregnant, and milking cows,
newly born calves), livestock records, principles of clean milk production,
economics of livestock farming. Housing for livestock and poultry, General
problems of sheep, goat, pigs and poultry management.

3. Feeding management — Developing practical and economic ration for dairy cattle,
supply of green fodder throughout the year, Land and fodder requirement of
dairy farms, Feeding regimes for dry, young stock, bulls, heifers and breeding
animals.

4. Management of animals under drought condition — Feeding and management of
animals under drought, flood and other natural climatics.

5.Milk and milk products technology
Milk Technology — Organization of rural milk procurement, collection and
transport of raw milk. Quality, testing and grading of raw milk, Quality storage
grade of whole milk, skimmed milk and cream. Processing, packing, storing,
distributing, marketing defects and their control and nutritive properties of the
following milks: Pasteurized, standardized, Toned, double toned, sterilized,
homogenized, reconstituted, recombined and flavoured milk. Culture and their
management, Yoghurt, Dahi, Lassi, Srikhand, legal standards, sanitation,
Requirement for clean and safe milk and for the milk plant equipments.

Milk product technology.

SECTION B
Genetics and Animal Breeding

1. Animal Genetics — Mitosis and meiosis, Mendelian inheritance, deviations to
Mendalian genetics, Expression of genes, Linkage and crossing over, sex
determination, sex influenced and sex limited characters, Blood groups and
polymorphism, chromosomal aberrations, Gene and its structure DNA as a
genetic material, genetic code and protein synthesis, Recombinant DNA
technology, Mutations, types of mutations, methods for detecting mutations and
mutation role.

2. Population Genetics applied to animal breeding — Quantitative Vs Qualitative
traits, Hardy Weinbery law, Population Vs Individual, Gene and genotype
frequency, Forces changing gene frequency, Random drift and small
populations, Inbreeding, methods of estimating inbreeding co-efficient, system
of inbreeding. Effective population size, Breeding value, estimation of breeding
value, dominance and epistatic deviation, partitioning of variation genotype
environment correlation and genotype environment interaction.

3. Breeding system - Heritability, repeatability and genetic and phenotypic
correlations, their methods of estimation and precision of estimates, Aids to
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selection and their relative merits, individual pedigree, family within family
selection, progeny testing, methods of selection, basis of selection. Response to
selection and its measure, selection differential, siroindex, selection index,
recurrent and reciprocal recurrent selection, establishment of new breed,
inbreeding, out breeding, upgrading, hybridization, crossbreeding, out crossing.

Health and Hygiene
1. Anatomy of ox and fowl.Histological techniques, freezing paraffin embedding etc.
preparation and staining of blood film.

2. Common histological stain and embryology of cow.

. Physiology of blood and its circulation, digestion, respiration, excretion, endocrine
gland in health and diseases.

. General knowledge of pharmacology and therapetics of drugs.

. Veterinary-hygeine with respect of water, air and habitation. 6. Milk hygiene.

(O8]

(G N

Animal diseases

l. Immunity and Vaccination — Principles and methods of immunization of animals
against specific diseases, herd immunity, disease free zones, zero disease
concept, chemoprohylaxis.

2. Diseases of cattle, buffalo, sheep and goats — Etiology symptoms, diagonosis,
prevention and control and treatment of the following diseases : Anthrax,
haemorrhagic septicaemia, Black quarter, mastitis, tuberculosis, johns disease,
Foot and mouth disease, Rinder pest rabies, Piroplosmosis, Trypnasomiasis
Faciolisis, Milk fever and Tympanitis.

3. Disease of poultry — Etiology, symptoms, diagonosis, prevention, control and
treatments of Ranikeht disease, Fowl pox, Avian leucosis complex Marek’s
disease and gumboro disease.

4. Disease of Swine — Swine fever, hogcholera.

5. Disease of Dog — Canine distemper, Parvo disease, Rabies in pets in relation to
human health.

Veterinary Public health

1. Zoonoses — Classification, definition, role of animals and birds in prevalence and
transmission of Zoonotic disease.

2. Veterinary Jurisprudence — Rules and regulations for improvement of animals’
quality and prevention of animal diseases. Materials and methods for collection
of samples for veterolegal investigations.

3. Duties and role of veterinian in slaughter house to provide meat that is produced
under ideal hygienic conditions.

4. By-products from slaughter houses and their economic utilization.

5. Method of collection, preservation and processing of hormonal glands for medicinal
use.

Extension
Basic philosophy, objectives, concept and principles of extension, different
methods adopted to educate farmers under rural conditions. Generation of
technology, its transfer and feed back. Problems and constraints in transfer of
technology, Animal husbandry programmes for rural development.
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14. ZOOLOGY

SECTION - A

Non-Chordata and Chordata

1. General survey, Classification and Interrelationship of various Phyla. 2. Protozoa —
Locomotion, Nutrition, Reproduction and Human Parasite. 3. Porifera — Canal system
: Skeleton and Reproduction. 4. Cnidaria — Polymorphism : Coral reefs; Metagenesis.
5. Helminthes — Parasitic adaptations and host-parasite relationships. 6. Annelida —
Adaptive radiation in Polychaeta. 7. Arthropoda — Larval forms and parasitism in
crustacean; Appendages of prawn; Vision and respiration in Arthropoda; Social life
and metamorphosis in insects. 8. Mollusca — Respiration ; Pearl formation. 9.
Echinodermata — General organisation, larval forma and affinities. 10. Chordata —
Origin; Lung fishes; Origin of tetrapods. 11. Amphibia — Neoteny and parental care.
12. Reptilia — Skull types (Anapsid; Diapsid; Prapsid and Synapsid); Dinosaurs. 13.
Aves — Origin, aerial adaptations and migration; Flightless birds. 14. Mammalia —
Prototheria and Metatheria; Skin derivatives of Eutheria.

Ecology — Abiotic and biotic factors; Inter and intraspecific relations, ecological
succession; Different types of biomes; Biogeochemical cycles; Food web; Ozone layer
and Biosphere; Pollution of air, water and land. 2. Ethology — Types of animal
behaviour; Role of hormones and pheromones in behaviour; Methods of studying
animal behaviour; Biological rhythms. 3. Biostatistics — Sampling methods, frequency
distribution and measures of central tendency, standard deviation, standard error,
correlation and regression, Chi-square and t-test. 4. Economic Zoology — Insect pests
of crops (Paddy, Gram and Sugarcane) and stored grains; Apiculture, Sericulture, Lac
culture, Pisciculture and Oyster culture.

SECTION -B

Cell Biology, genetics and evolution and systematics — Cell membrane, Active
transport and Sodium-potassium ATPase Pump; Mitochondria, Golgibodies;
endoplasmic reticulum; ribosomes and lysosomes; cell division; mitotic spinal and
chromosome movements and meiosis; Chromosome mapping Gene concept and
function — Watson-Crick model of DNA, Genetic code, Protein synthesis, Sex
chromosomes and sex determination. 2. Genetics — Mendelian laws of inheritance;
recombination linkage and linkage maps, multiple alleles, mutation (natural and
induced), mutation and evolution, chromosome number and form, structural
rearrangements, polyploidy; regulation of gene expression in prokaryotes and
eukaryotes; Human chromosomal abnormalities, gene and diseases; Eugenics; Genetic
engineering; recombinant DNA technology and gene cloning. 3. Evolution and
Systematics — Theories of evolution; sources and nature of organic variation; natural
selection; Hardy-Weinberg law; cryptic and sematic colouration; mimicry; isolating
mechanisms and their role; insular fauna; concept of species and sub-species;
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principles of taxonomy; Zoological nomenclature and International code; Fossils;
Geological eras; Phylogeny of horse and elephant; origin and evolution of man;
principles and theories of continental distribution of animals; Zoogeographical realms
of the world.

Biochemistry — Structure of carbohydrates, lipids (including saturated and
unsaturated fatty acids), amino acids, proteins and nucleic acids; Glocolysis, Kreb’s
cycle, Oxidation and reduction, oxidative phosphory-lation, Energy conservation and
release, ATP, C-AMP, Types of enzymes, mechanism of enzymes action;
Immunoglobulins and immunity; vitamins. 2. Physiology (with special reference to
mammals) — Composition of blood, blood groups in man, agglutination; oxygen and
carbon dioxide transport, haemoglobin, breathing and its regulation; Thermo-
regulation in Man; Nerve impulse conduction and transmission across synapse,
neurotransmitters; Vision, hearing and olfaction; Types of muscles; Digestion and
absorption of protein, carbohydrate, fat and nucleic acid, control of secretion of
digestive juices; Balanced diet of man. Steroid, protein, peptide and amino-acid
derived hormones, role of hypothalamus, pituitary, thyroid, parathyroid, pancreas,
adrenal, gonads and pineal organ and their relationships; Physiology of human
reproduction, hormonal control of development in man; Pheromopnes in mammals. 3.
Developmental Biology — Gametogenesis, fertilisation, types of eggs, cleavage and
gastrulation in Branchiostoma, frog and chick; Fate maps of frog and chick;
metamorphosis in frog; formation and fate of extra embryonic membrane in chick;
Formation of amnion, allantois and types of placenta in mammals, organiser
phenomenon, regeneration, genetic control of development, organogenesis of brain,
eye and heart, Aging. Harmonic control of metamorphosis
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JTARAT qAT W—RTad], Y: W@OTadT qAT Fhx 3ol qaT W JFASTHAT o9 H
IaRadd qAT IO BT IUANT | Il Urelfid! T SHaT Hew@, di6ll &l ITe, FHTE
qAT GV TSR M D] a7 B A SR § yfiaer | S+1d fewt @ Il @
AAEE g f4uoE | IRR EAr s &1 oY s\ 4 98<a | dierdion & e oA 9
AT UM, UTaRIY, Yo, fIaR 9 WRIERY, STl &1 Sy qT RIFTRYT, arsdcd ol
3R STel 1 Aaegfar # He<d |

Ufhvq (SI18H) AR UIRY ST | GHTI—HLATT Pl Yh Fhoddd Tl 39 fHIreil ol

gIfdd R dlel BReb, IR 9 Jargdrd 394 | gl 9 fddbra, Yo mafidr vd Tdiexo |
UTey ghg FRM®I B SRIAR don $fY Iaee d qed | U@ Bdl 9 |feordl & fory srufer
Seary T g1 Y ] fAftrRil vd aed SR &1 Udhel | Bl 9 Heoll & dled & Usd
gE B @IS | Feoll g Hell & URRETT &l q fAfeRi | URIwpRoT debeild defl U |
Foge] diel Bl T Afed Yged Ud Wiy | | d UM o ($oirga vd sfAfa=ard gasr
& Woll, Afsadl g Uil &1 dHIRAT 3R die, g7 FRIF0 &) & AR, abigd die g I
geed b RgT=, DIcrRl cdill H AR, BAd GRET & I qAT D] < |

TS IR TeTes & HER H 4 dldl dle, WeR GMI &l Wewdl dofl 396 Fdg H Fraeril
3R 3TReET |
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1.ge7oig I« gewoia Rfduar, ag Sa don ga1 & geroia s &1 gRkfe 91,
JeAold HHHT AT IR el &1 Ay [daRor, Sy ST ofiufy qom quierer & ey
Hed H gerolla faem &1 SgudT |

2 UIgY AT e HRIBS & B, e [ aW9q, & Aie, 9iid @) ufaddl & &, Rigd dax
g @ QI STANI, g & P, Sl & HUs, 3N & U8l AN, T & oldl fdiTe, 3ReER
& PR & ORIy HeW ¥ fAurvpei, Siamvpel, ddd qor Maani R S~ W urey 0T |
3 urqu fafdear : Sitared Afed fawn, G‘ﬂ‘clTUg, QJaTel, dd, FRAMBISS] CRSIBISST Tl
FATGAAISH BT TBRYT G, o=, Sild" =, Tl AT Heed, ST$ a1 Hel a7 Ui,

sl B AhIRGI, fgdiged gig; HMUMAsi—  oTgelSIufEI, ?'I"EIEﬁTrITﬂGFFI H?Wﬁfﬁ’q’
g@enwntg SEREGRI] Hﬁ@ﬂfﬁfm—d ﬁﬁﬂ?{)ﬂ H@JTJWH & o™ & e & R Rigr,

Mgl & FTaxoT o1 S ygfodl, awufdes dmaRer & fm, Sfa, afferer s,
‘\}:H'cﬁé?ﬂ Ao, SRIBAT, AT, BT, oTT,
vﬁﬁ@mﬁéﬁ@aﬁ@wﬁﬁﬁ@ﬁﬁﬁ@w [SSAGTAR IR 6 I S CID )
Wv@ﬁﬁ frfora=dl, =yorl, Tdiadl, IuQ], dorr Jiffhsl FHoll & HaHRI &0 |

4 AHM S geawry gfadr, |affd goieifdda, OB T, I BT RET e
JIwcIG, JMEIaod HRb, DIRGI, Had, T JAT Slagead ddgd a1 At iR
SITUANT | AHTFATTA AT, BTi¥P Fhx qAT DIRIDBT T N |

gus — d

1 HINBT ST A SIRGT SHad B AT TaH B B ghIE & BU H; A DEBII Tl
A Bmdd BIRIBIE BI STI%Rj\&F AT, ITSAT f3reet] gueletiAs eqerd, sRa ods,
AISCIHIOSAT TGAAM, TMeolld TAT Head HI GGl Gd Hi; DIRIGT a6 b1 fawgd
e, wﬁwaﬁﬁﬁw TORIET H WG qH TS aRadd dur 39

PITRAPT ST TAT 3 1d B YHIT |

: HUSH @GR & fIE, SiEl B I BT, Agerar den SiF A,
Wﬁwﬁaﬁ?ﬁw@ﬁaﬁﬂmm S ufafersor, foim e, fofm feivor
WIREST @1 BIRTBT Glid TAiRID]; ARG T SiF B Aheur b1 f[ddbr Ardfe
aﬁemﬁma&aﬁﬁﬁ —SIGAY RIS a1 & wU H, LAY B ARET AT yfaia,
QIS AUl § <aelld el & JAdT (CrERE Tl gTIeer) IR S aifiefid @
faf e, SRadd &R e, tAu fagd taq guR S| yaeq, S| gafd=um iR
SifpIoie | SMgdl¥res  ARATNGI WRgae Troigd, dell<1 o9 dred  (PBR. 322, PTI
ST WW@WQW?WWWWWW

Wav—vamﬁaﬁ;raﬁ |
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3 ®IR® IR Sig ™A UICUl BT Sl HdP— JGUNYUL SIS Hdgd 3R arsdicdoid, Wil
IYoT SR I SIATHA,YBTI AIANT gl BT AR, AP A5l el Al ded
R SH BRI | BETESsed B IS R GIftHRorudTer Heewor fear fafy vaq #ea,
BT FIATIT P TAIfAT BRIl PR I3 TAT A4 e fhaRieHE a6, YHrel 399+,
gfhva qorm Aeufdhvauferg o faf, e SuTdl (Teadigs, SRS, W, forfis) ureu g
der fhoge, Argeo AABIHEROT qAT ATSSIo SUTd; YIS &1 Gl 3R IIi9ul: Urey
gig—faa e Sivian, 9 eRAM, gfe AfFfEa &k S9@ are uefd, Y waq
3R wgf |

4 wRRerforay @ aIRRefdat &1 fdwr, WRRf®! $R®, uey WIR 3R IRy gHA
STAvSH B Hhed T, nifdd iR Sifds e, wRRefas! a3 G iR ®ri  aikRerfiads

H ol B ydrs | UIRRAMTST & U Use] UTbfdd HURT AR IHBT EReT0T Hhel ux
IR foRIy &g g faaT—uguer iR I|GT 70 |

5 oMY® gawufy faeme : &Y uredl &1 IgvaA,uTeUl &1 Wi aw fomR, Sy, TR, U
el #9Te, MSF IR Me 39, awlild dd, dledanl 9d SdRe, deddl Urey |
SHOIUTGURIYY] TAT UCRRY & A & w9 H AT |
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3 I /MHA

Yus— I

URATY] T AR BT Ufaey AT S¥d] AR, T—FFell FHIGRVT, Bgoldai &1 fTeadr &l
RIgid, gaTveH i@ SifuNey Tl BHISTR AR FHIGRU, I Hald &1 Hifdd Agd ar
S9! faear (ARG dfffgsd) sk faaver qer s, p, d wd f well @1 i we
i a1 | &1, gelagiie Hotisll BT FUCTHRU ( BTggiol URHATY BT UMD ISUAR
Ul BT Uasi< FAGId, JHTH TP B I8l BT §8 BT [FIH MBS FAGIT | IRATLS
BT Selaeld [, WIARR™A dcl ® |AfEfeld &Rd gU ofad difofdl &I 4re Yorel! |
qdl @ TN H Sfaddl I URAYS U4 e Brun, aad fova, gelage aydr der
SIS Sl |

WD vd fAfeRo R s T1fe 1 SR (@ died), e 9d, Aaiie
IR n/p AU, MWD da= Hoii | ST AfhIdr b1 g Tfia], IS ggar qem /=
ddl B HEA T@ART qAT AND AWfBAR, e fagoes don de, feai ufdea
FALRAG TAT IAH] ITAMNTAT, ST HIe Brat FeiRor, [AfHRor /=7 &1 IR TSR,
STl dT STeiid fderadi &1 f$ar sgeeq, fafexor e Sare o sai (Sh-9M) e
RIEIGINE

NS G FAoidhdl A6y G (BScer da T UrSfelil—wier & RIGIA ), FH0T
glo TH0 S0 Ui0 RO FAGIT TAT HTERT AehTe-Teh 3B DI TR | AMfVgh et gl
SNEEE, G TAT UIAEE 3NV Heldh, FANT qAT [T fguRHAd et &1 anfvass
PeTh ol WX 3ING, 36 FH, 36y <&, U4 ey arHed, R 9o TS 3mee], grsgior
3Ty ST 3T B fARTdd | § qAT P WUS & dwdl T IHAH IS S dUT p Wve &
Tl BT AT TOTEH Tedl Bl ARG AT Tr T Ugiadl, I9d A1, golse! aol
SICRIESIICIINKINIBER G

HHAY q@l BT A feE - 9w fRvar), aRedt snasfia}or srverd, weferset @t
T, BT T FoA GBI Td IURBR TORR | 37 FSITAT, ATRIBROT =TT ToIr
ﬂ"%l?fﬁ'q o B gt ¥ 4d IR 5d HHHUT d@l Td S9a 3fgwd 3d Tl B oD

?rsﬁ:rrs@ T UfdedTgs! &1 ™ fas ?raﬂlss NEACEBCIGRICA ICEIO S DEIRS|
qAT YfIeATS S & YIaHRoT BT RIgid, S AIRTDI BT R qAT TIagH! T |

IU FEHAIoH A A9 - Su AEwdre ARl BT a9k Rgid, UG @ 8s Jo dio
w0 ¥lo (IUPAC) vorell, g9l WRATY] SHih, IudsdAre AIRTRl § FHEIadT / FareTdhd]
d figid dem Saal AR, feved a3 Ngid Aehad, agehdad adl @ qoid
ARrel # d dadl & fewed a7 fqures | dq o1 396 d19 & g91fdd & arel dRa d
A A Th & foR feea &3 i@ Sofisll @l Tl gadl o Uddl &F & ACHAD
AR, Wagl e sraer| 3d HHH0T arg ARl & Soldgliie WagH, Selagl+d
FpaoT & gpR, d' | d° Ferl © ol WaeRaIfUe e R | Wig hHHe R
Sifde ywAl | AfFErRd dom geq J13e dd RArAfds dr ARrdlfdd & faey Hew H,
gfcas WBRA | ca?* & fady Ao # 1T qem JereR o1 st &1 Sifdd #ed |
smqgg%jéglﬂw, THH, R SEere, uRelRrM wmETHe, Ce (IV) dewe o feefam
() |
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gD : AT HEY TAT YR AUMR | TS, YD1 fAbIviE, Taar dor uRRv g9, fafei
W%WWWWI

gus — d

AMG ®EFG WRE 9 0 Soldgie fRemuea—IRMPOrG SofagiR) dem ARl U494 |
WA Td AT YA AR qAT B AR a% o)1 SH®T U, Solag™ Fal,
IS FTE, Db Tl BT o Held | Dldi-d 3l qAT &R | BT FFal dqoll
&TRT &Y Afdd TR TRAAT BT YT | BTSS I Eiaawao‘l-s‘rﬁwaﬁﬁ—cﬁa%gvﬁq‘\wa|
DD AMfBARl o fGarfafer & rEeRom : Irmes ufoRemH, faed=, sifwfaamit qen
amoTfaes gefa=amT @1 far ffr| gelagm =1 o ife EE wWHfed ufiRenyT @ faar
fafer| fer=aforRaa srdfeametl & fearfafer ; VoS dodd, delol Howd, dhHa gy,
gfpT ifafear, smR <M ifAfear, dfFoRl sifwfe, Bea—aea fafear, Remfcwa!
&1 AT Tor TR HRAgT YA |

vfodfed Affie : F=fafRad of @& wRe o difTel & | b fRmer 859
afafearell & fFarfafy & Hed # Seor@ &1 O 39 AMDI @& A1 & @ B Yeb,
Ueth 9, Uehlse, Ulohdl Ballgs, Uobied, ¥R, JNIH, UleSsge, dIcH 3fehl, el Igw
FHEIA ARTH, TRIS TAT I G, TAM, THFIGRTS, Bgsiadl TS, siga Ufie derm
fgeRa tRIg| Aane wex, tRicRifes e, oS sfews, dHiF SEUegE qor
BRI 61 AT ITAATG |

HEESSe | PRI, ARIRY, AARIBRISS & (O TAT SHH] A= JAAfBIRT /3o
BT T, YR gavT goiH, IS T REIRMEN B e R | Uesiq T bied H siEel
STHTRROT AT SRAST TGHRUT | Tefblol T B Pl faRuyRac | fdd wams dem |waor :
ARy & Ted, ARRY Brefe D § gy qen saidaeErEd | wet fa=am (R
den S ) W FHRRl ® faRag E den Z daad Uee den fguforenfia Agdeieasinl
& WU AIBl TAT HE @y |

Ty ARSI B Se WEE; WHCRIE! @1 ORI, §hd M dem gddT
ST WiHfesd A & o) ATERT SN | UfoRenfud ¥l &1 A(GIor qon Fspgor
gqTd <R T |

i Tm §9iF gol 9 Ss FfalRed agl gl Al &1 srgds - gclioi, slesTa,
gl TAT THFI AHE | AehlNe URTS, doleliSEgs, dolficisergs, URicImHE, duiigs,
Aferiers, Aferd, RMfAs qun fvefie i |

Aeets derm fORIEN : eelyul, el T AEyul STAfBar |

Uehalds : @ Axa IR o e At ; e &1 e |

PIEH TgAD : dBAIHRYT B [HATMAR, e A5 & Igaid AT VeI | Holld Hall Pl
AR |ierd uRey, YArfie dued, Ao fBeel, oFd aR Wded, fORRe den wfed
A, S f3Teell |1 |

USIIgH T 8USITSH: A9 Ugfa dr faeivdr, Uoirsd Afeadr 9ifdd &)y dlel dR® |

UH0 THO 3RO WHgHIGE: Yo THO 3MR0 &1 Rigld, INmafe Reciwarel, aau—adur i,
AR FEd 03I & forl 9o THO IR0 WagHl @ JIRaT | At sids! &1 Jedidh:
Ffewi, gemefar dem uRygar, omufees dem A fdued, Hoagyel el @1 fARreu,
SI—URIeTT, RI—uReT |

faomae fspdor: AR M, fIodd a1 IR @7 &1 dReeaT, deayel femae fspyor
repTa |
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Tofeidl A 9vierdl fasme | aviordl ufafoal @1 auffexor, sifdenuor & @@= Rigia,
o= A fAf g, SRS I olg g7 faRoluRd avf olwaH |
iRy A s arg SERED QEr S fAYTRT TTd, ST IR &l faged, Ageioq &

JAPATES BT JHTd, FARI—FARI—DBIeT TAT NG IR U SGHT U9Td, I BTSE U4Td, 3T
Tyl |
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4. HTYSN TAIh I/ HrYex fIsi=

grs — 3

AR TG : FHTIdT & T, ATYF 1ol M1, Fqdbel, Adba |

AT WUy : Wg¥ 918 fpra ufkgrqerdarn, favgwiadr, diaqr, @eror qen

dear gfowyor, <ufie, gf, sesd, wor Ty WXy, wWd fgvg gfawgor, E@mop

YHHUT, FHA fAUTSId, 9% UTUTHA, WATHT ATHT, A ATHT dIl ST e T,

ddhdd dell ITEIH, ATHIT: SUIIT H T3 SITH aTel IUT=dl BT eI |
Rafaw fggr=d doT FH1g JAfeey : db Ad, db dISTOTd, AXAIHIV, gR, dife®d

AT HT fparayd, AJaad ql ATHHG TRul w1 Af¥NEHeu, AU wdrq,

FGeeH, B dWd, He Jqded, we uRdgdd, T, ROM, PLA Toam 987 v

wfea wAfea uRuer & |11 AfHeu | ed UHAd WU, 8085 /8086 H1 FIUTHA

FETJH |

TITET g s1el dA¥gqare : OOP’s, C++ SIe] BRI Bl Fhoudary, fFa=goy

fagzor, gfearg, fawg a3 fgw, emfasaras den fdedwd, afvrd SRl UyaR,

Y=, AT, yhTadd, Bisd AT HHD, AIhd BIgd, RUIS 9 BT Geram ol

e faaad | xfral, dfedar, Aueadrl |faar, =@gd, g7 §xwo, i fhad
oAl b1 IUIIT HRd gU AfIfFaal &1 Jeaid, ydle T T gorddrol, d9d
|1e, g 9IS, udle aidra $1 Jfeadny |

s §

PFYCSR BT WS : H1d Ao, IF Ay, Faled Aeyd, qeqd Ihdd HT yRk=y,
8085 /8086 ®T eygd, DMA T wggeny grrfysdr & A1 9 uyhgs dor [/O &

qed HATE, 99 AIYATHIOT D W1 Wt GHEY | ggd HFger Wfy, wgsra:

Y, gaYd AHeUAY, ¥IeRa: Wia @1 G917, Q8 gadrd, gdie T, HIT

wfa, |arEed Wi, 99FER USHA $ Jadcd doll SHS! ATaeIASHAT| TS Ul v

JhHD AT dgUhHD |
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GOl IUTHA : §UTEdh, dlsd, GUd JF, AHAD, AHad dI JTaeey oIl I9d

BTd, veg HIY favetwd dom ug S erd, us e daie, dadd Aol &e
S |

gRATA® YoTfardr : 49, IgIITTHA dM G99 fqera= gonfaar, ywas s, giad

Uq ®Isd Yderd, gasiRa: Wqfd, ufear agqiaxor, = yfear wars, /0 g=:

9yul, YfHAT UdhdTad ol dradd, TfaRiy, faror, oRER, @i U9 ga: guR,

JfaRFT VUSRI YgeH, BT Ul HTd a2l THBT IhH |

ST YHHUT FHeUAT © BISd AT dbId, GATHI0], AdE HIRE dqT Acdd STl

freel, AggeRe® DBMS @ w4 d d Base III+ &7 31egy«| Srer g &I,
ATHTY Y9 YT Y9 — WY |

FTYSI AT : STl darg Aweydry, LAN &7 fasm™, OSI-7 dax dad fagef

gor sifireoy fauwy | wiifds gy URWoT Aregd, dae don dAfee Rafyd, wem

fagma, s1eT foe IR, elhe 9Td &YAl, Tsfew fast duaR, Faar fafqafdfeat

qoAT {UA, Wl IR, AF fwEy, dqad faeyor, uRasd dIx, 93 Ud

IRITHIOT ATH, Af¥Hed fawy, quaATT IR, BIsd IRV, SAdGI+dh HA |

AIYCIIR ST Fq2AT JAqUAIT : Yomel] fIeaivor, fqa fazaivor, |aregar seadd,

gUTTell if¥dweusds Bq SiaR, Mfdse g g sftreeu, gramd uRyryr, ees siftredey

g afireey wHlerr, Gxfadg giumaa dem gufRad+s, uderor, gfdreror 9o gow,
YUl BISdl dh, YUITell favelyed &1 Y fAhT| H1afad F&d: arad 28q 3MuR, I8

DA wWeficw, faxhia vd ARGSIF doSs, da9 AmdrEad], av] qdl, HrYgex]
A a3 scufxt qom ygeld, aedt MNf$Ar yorrell, d+geT &1 AqIAIT |

67
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HST UG Sl GRETUT : H{ST U el AREIV &l fqug &3, &RT &1 ATFDHT qeI

UHR, TAD B, a9, JULTd U ATATET AIE TAT ITD! HAIY | J&T &R0T

=307 & U — Sirg ASrfya g sifrarf~as), gid dc | eror, arawufds

JaxTe, gHITA 91¢, 9Hiwa wifa, 99iza Rrar Oy, 9@z w@rsar, s,

fosp derm e gad oA | sgafdet g wxegAag — Wl ud
JWITAT — WA — ¥ WIETUT FIIAATRT HT ATHed oid &6 gafdra!, 43, 93
gaer fferdaq | 91¢ fg=vr @ YT — 91¢ Y| SIANH g9eT —

J=AYUT, JTAFAT dm fhar=aaa — urerfisdar a3l dem JSdmd &rd el

BT Fg4, AT BT ATAT BT ATHAT dN ATId FefRor| a1y eRor yfspar —
ATHI—UTE TAT ATY N TG SMHUd — SABI YdLHd| I9  (HRE0T)
gferfay |

918 WICIYTH] T I HAET : BICIUTH® BfqAl & Ho oeIv], greg]

¢ a1, @1 g8g SUBRT, A IuAI, ¥ fas™, ga1 vd arfar 2 gfawy
TEAT |

X FAYI : — URFRG dAT X AW gREHIVT & [UI-JIV | IUFE Bfagl
® YPR, IYUE Bid IRIT & Hd dcd, &I, Sd dAT ¥ IUIIT gae+d 2q
T¥ 9 ABIY FRYT B ddb+lId, ST T3 THA BT IUAIT, I9 ATBIEA, o

Iq1eF afed STATTH, 997 BT ATAISAT UT fasTd § S 3118 U9 BT SUIIT |

R qUm JA R - AR 2 9d @ A9eH, a9y g aRaraaen
B ATATSIAT TAT HTHeUT | T ATE AT AGT TbA1d — HA—SIel AT HHeT |

HHAT B A ATTTIHATG | S YT dd o & FIad STATT DT ATATSIAT |

a1 9ol @Y #U, 719 & grerd, faaw, dfSrera genm uarfe — fFars @y

faftrar — vda, Aae dun swA, RAarS &are doar SH®T Tdhdd, A8l &I
AfEHeUAT IR IABT A0, ATa UIgude =4, gSUCH, UATAR IFd el
ASH UR B & ford FFATT |
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AT A BT BIA1, HRAT BT T Afed 99, H3T S UBR (TIF I qel
o HU) dAgT IABT AT | FHal &1 THE g ueqv1 | U b YFHR, I
g IAUA | Si1vf U famd FHail &1 ga: (U |

TATCARYT, FAT{dET & SR, FTAER b1 faferar — fAfgg a afufaa

A BT FAIER, A, SUY Ao qT FHedleR  SFAACHROT YUl Bl
ARHUAT | TfeAT Sl BT LR TAT SHBT SUIIT | &TRIF g Ao q&T BT
ITLRYT| FFaT8 q2n JTAIERYT YorTell &1 rfefal | fRarg gg sufidse oid

HT IUIIT — |Aq TS, Aregar ae ArffaT 2q qufdrne Ia & A |
S WA A FIF, BTH Y8, BIH LA, YYITAl, Hade T,

JHIRTAT, TF qAT ATAR T[T BT ATHUAT ol 4afor| Ia1a1, wWrer 9 IR

2 YSRUT |WIFAT| BTH AT TAgT 918 H1 ATHeuqr Td f9io1| uler gafaor
g 9RIAl — U9 BSWAS — Uidl BISUG dMl BT 8| $HRG] dAds],

3T, UeR, TTsod, ddic sAIfe — waa fagfor & Iyl g9 9rell IrHar=3

QYT AT IFd dcd, S ATYfd, TATHROT TAT FaeBdAT YOITa! |

Yls — ¢

BTH FHoll qAT IF - HIY AT J2AT 3D URYL BTH ST & FHET —

FumdTa derr faga—I=g | aruufae), A=afRe <89 I b1 fHEior g

JAT | AT=aflR®d 8T I B seId, Saodd, IyEed, NIRRT, yara-

guTlell | Sdcd del St fead @ fafirg yeR | S9f IR, ad arda+, erfed
Frferd gRT (UiaR 2% 3AT® U1 ST of) o =1 goumefl | grerfie qer
A Wdl g BIH IA BT GRATAT qAT JIIEI | FHH0T AT |

qaITs, UIERIUYT, J=<RIH — ATTR T IYBIOT| Tlel HFRETT IUHIIT —

HIHROT qAT A7 | BEA HTlg, ASTs dqT IR &I fHamr| ficdt ger

e Vff faera 8 IF — fAfar qen dammd red | ATd—d 3 YUmell Bl
i Aified | Iurd fa=wra 9o oY arfyel 8 I3 — e Ud 9 | Sy qen
@) ITUTET BT TS |

S — Fl - FN gR=ITAAT T2 F gFATHIOT BT FoAl ATIRIHAT | Hi

JFAUAM & fad fIggd AlcH &1 T4, AWRMNUAT, & AT A& | HIX
(@dig dem yHTer — SYANISD), arIed qAT I HSl 21 i § IqHT
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IYYIT | ATR® T8 J=A B I qAT fagd Sl IUET B AT

HT ITATIT | Holi—<el TMAT UhTd & TSId Il WTHAT — YhTd T dhfoud

SUH, SN qon Fi—sitaifre sgualTr 8q faga &1 fadzor|

S gfpar faf=a : wHdl &1 wers yvarq Wialifiel 11 gd®]
s | oY Il dem 98 SRl & AREItEe | gfae uRaErad —

S IUTl qAT WE-—IUTRl B BT, Yl A0, MHR TSI, ©+d,

Jb g0, INYOT /A AIHER0T, arefidRor, BTHAT, STATET 9l 9dted | arEad)

ST IUBIUT — T der IfdIgdh, dToc! SRIMUB, ITdT &Tqdl del ot

ATIRI R AT |

g qAT SIY IUTRET BT GHEHROT — FOTdIdl, HATS, YIFHIOT, RIT,

SHATo[ga, Thd TAT dodd gR1 GETAI, FIET 441, AT5H HIH, Al el

sfrgos — fAfoT| Jraf¥rse qom |WE—SUTR SUANT | ATad BT A, T B
e, ulen & rdfdrse gor AmRI |

S IS § IUGRU-—SUIIT qAT HFYSR  JqIAIT . gAFSI D
gfeqar  dur S9e  fyRw wur o ReAwId,  urelwd, ey,

qecrarsd el | ABIA uikuel — ATHHDB TgT FHATGT YOIell | STeT yTitd aem
S sfara®l ufpaen & = 4 AgUATHII BT JIIUAT — dd,
gare, g, digdn, fgmied, &9, q9m@, e denm qruHrd '8 HIud
gunfedl | d7ger — uyR=y, ffdse /fHfa gfeaar, - gaw@ror gfe,
wfa gfeaar, aR=ras gonfaar, oi9|d, dEied den fO<d | oY
FfraTaeT 4 gdie afvT, gare |iaa faifitedr | srdwa aigare dor sfed
ged faecivor | AeSTHITSAT T §3I—57e AT |
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5 (2). 1A AFFIT=HT

Yrvs — 3

Tg AT BT TfIHT — €9 B TYIAAT| Rl q2 Ye[el Ydrg | qoadl Bl
JHAHIOT qT AfIgR ¥eradd GHHRT — g9l BT YHI | garg Hex | Aes oy
® HINOT 9 Ve a7 <drg d fiRTge, ¥9Io8 Pl A=IT I NI HdRb —

Tl BT WeTAT BT YATA | Al BT fFHIIA I | ™, od, q1g,/ ™, Sic
I, FUISH, I3 dell U | gdl T Ig¥ do fAsur| 319 g ofg &l

fAs1or — S99 ud Uwui- fHgend ud SuSevr| RS qen diw @ fad

BTAET dIT B9 & SUDRUT, gd HU] Z{Tﬁaaﬂl JIYTET AT ITAXTEND IIITU |
SdIHROT TAT gAGH FAIHRUT AT HUISH I JfFUISA II7Y Yarg &l

HHYAT | ATel BT gRds |

S RO — {TVgeh YEROT [UTh — Y ol fgdlg g qem gave, 4o

JFARVT [UTH, Y AFaReT HT fam uedl dorm duw fugernsd | e, WX

ATHIA, ATUET IUTA], YHTIRT: ATHIA, ATHIT 8q Ucc AT Hdfded wqw,

gfeeHTel & AQL~dd AT BT URGAT | IR — avd A1 | qRer —

fIgurd U9 gasR, W9 J@eNVul WYl BT ATHSUAT JETT| ATFA G,
JATFATH, THTH, SUBRYT BT STH YT |

HEAT AR — HITEd, dIrdIg Fariear, fqeamid Ydd ST f=dRo1 | a8+ —

QT TAT FATT | HWAT ARV [UTH — qHeC WAT| U TH 1 S eIl

gHTIar | I dell 9T &ad9 9 dell vd HwAT fafyamer & fad g3 & g
faferal | ST qAT HAT JTRU b ALY WG| F9yT qAT FEAA HWAT
J=IRVT| UH AT 98 9419 arsush | fafevor — oA —  qiecadT 39 |

IR TAT YYQAT| M & FHT HR BT GRS | FIX IS |

ATaTel gordd ol UfhdTy — AT Yerddhrol ufharg — sa fafvqy, amgfa,

frgga—aareaivor, faudia iy, wifasa qe o= f3reell ufdparg | emfvas
JTET | AfTDHICT g R |
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gfhaT SUBIOT THSIAT — U1 3MTHIAT ATAGUS &I GHITIT HIA a7l hHIRD |

gferst wefia, ardrarefiia der S=a <91 2q fAvd <fear | gavor e qer

FeHR MY | A #Y MHeyAr | fAufor & FHAY — T B IR |
gfear wrfael denm =91 — ged /a1 /|15 /B ad & wdl d

HHd & Il WX, 919, Yars, 999 o9 gfpar uRadd aR&! &1 8g

99 & SUGRU, I, AR, YEWAHI AR QT MR 99 | R fgeor

NIQETd — dTwld, ®uT=aRvT | d1 318 S fa=3& | s%¢dh1 a3 ey efirs

T TgRT YR, W<l urefl yormell &1 Rerdr| s=a fra==or &rd A ifar |

HrY SR ATEMRT Ufshar Fa=57 |

s — §

AT dAgT FAl FIAT — YERIGANT /SUAT /AT b q1e gfearen A

YT dUT FHoll  AgAd  URGAT | JIH/FF /Irdd gUAl BT G,
arcadt e Haer qen AfafRad aryg Argegwdr] | FEIa @t Jraar |

AT AT ST qru wfael — 9 Afdel b fEH | YR GuTdhl e
fysron 2 @ A1 & F9Y — FAT FRA JAT =T HIY — AFHAA b HIY |

IATID &THAT | ATeSl /3ATeY, Ubd el 9§ |WETHh YuITell 8 arsg—aed

Aadid, gudid ReRT®, 9adid uRadd | 919 afde as — gIfiaq aom 9f |
I —fifhar afFf=sl : — a9 AfTeRed — AFwu AffhITen )
Tfgsl o Ifas AThsST Bl IRAT| TS gd18 IfdRD — AT vF 7 IR,

T YdTE JMfUBRS Al S9d  fsu1g9 FHIHIoT | dr99T9 gvrd doil faudras

fafepare | fasreda siffeard — sawfae g sFmaSfae dem 9ra—sig g
g g AfUfhard | srrrax wfa®wr g df¥ge g% FdhoudAr| fasurgd wR

HTSTALAT AT BT ARIAR ol J=RYT DI HASTT | IHTAHR] HRS | FHAATY
TAT IFHTT dTT AfTHRES AT AIfUHRS ReRAT |

A el — gyrefas Sfds Iue — w1 A1enfRd [™F, T e

BHITS, FHIT IAT — UFDHR, IR dd TR (a1 enRa dfiar afza)

AT AT AYATS B, ATILID A — FIATATH TATHROT (ATATATE AEd) HIIaa

Tq  HIgAT I91IT /ugifama dun utefaw A9 - dgifaaa gk
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(@rgHvefas emdad / fquesds ,/ QaR) ugl I9ET ST — giefel
Wa & W 2 /vT & W ) wieAfaarad g, uelifRedT | smifaar faufor
— WHTe derm gAT I[IW| I yd arf+ier| &g ud qfeeu| fHvad —

Jedhlied dam yfasidy |
iRy JfaTfaaT qem grem — yrRRefq®) dem ygiarer| a1y qom od d
UguHl b GId — BRAYE U9ME, AIGIT URd &RV, A+ aul, Feadiqafa=ar

qAT yFTGROT H YgUBHI HT GG | UgWd WRI Bl ATIH DI dbIDh  qell

S9b =307 31 HrANfT, Stg rufldrse, S0 TIfgq dr S9e feawor &)

THTD | YUl IV IUBRVT P1 AMBUAT qoAT fwres fazetyor | a1fiq

goT faxwie Sifes g faerfvor — vg v 95 3 f 921 U9 U Sis U UA|

JATYTA  JATITSAT, SITUYST Y& | gIiaRor fqemd — o, a1y ugiaror HRefoT
iferf~raw | g9 (H3eron) e |

THEHIOT AT DT Srefemed — YHEISROT I 3G ReR dq2ar HTHGTS
UST UETy dl AT fAferar | srepead dem faseul @1 gaar| gd yr

dHE YArs gRT YK Iddd Hed | YIard argdl faegdwer| oMy IR AR,
Jaery, HY qAT 97| BI—aAtv fed g fazetwor| aRIrs=r sgqgas — @
g AR T derr A W uH AW—'1f dwn, g uF dorr faxiiy faaRer| 993

raf¥erfa g ursfuT |Afsd 9IF &1 JAffa=ars |

73



5 (3). Rafaa srf¥raTf~=ra!

s — I3

gt arfezal, ugrel A den A=A favdyoT |

g=oIfad FIfeadl - A1 TT fJq1v, U9 3Me A19d, A, 9d B Ghoudal, BT

qAT g vl &1 FAHeudr, WIATHI, JAIATHI qAT FHTA IR FAMTR 9, 9 IMeLof

e AR yHY, gaqd fUs IRw, ArFgERl &1 A, dfedd dd &1 fagern,
AT 9 YUITeT |

gorqg qem fgdia eix omevl, swya™, Sisca aAeul wWifdd uvor [T da qerl
feaaT |

3[R iAD! dem Ufasl - SIERNIT gree wfael dor gdia fd e, yae e,
[ATE AT JFFATT @axv] & efiq Ty, qwHarefi fay |

FHOT TfABT . FAT qAT Hoil AT, SI. Yairae Hger<, yarel Ul & caay,
ge fUsl &1 gouid, W_d Arad fa, afauras afzar|

ggrel ¥l ;. Wvd yfadd ud faefa, gwarer Rerie, el : «iRa |ursi,

JUBYULT g dAT gHh+ STTELUf, G¥A b BT ﬁ:[?{STT_*\_‘T, STPURRI gRTE T AYHYY]

[N o\ C

gfaga fadqror, |@a-—gmed €9, ucfier &a11, gger ufqea A fawfa 9 9@4

dqAT AYRYTT |

eRA-faely : AHTe 4, A1 1 aepuf i3 fafer, rqwu x4, 9u7 vdHid v fafer,

ATHE H1 USH, WXV &Hdl, WUA {Sfad HHAMI, W BT Yol I |

ATIAR, ITHTSA qAT Hbe A |  faqren § g yfaga don fagfa, #iv 9,
gATRI ¥ HI UHY, WA ud dq fafdsy; aralkes qom 9183 9@l & HRT
gfaaer — ard AHiHRoT |

AYFATHS faeaivor - swiiefaarara gag [ e 1, erT iR #ia |ftrgad o o

ggdd ad fapfa &1 geie wR fafen, erad faely, ameol faaror, &1 &1 fqeevo
ggfa dom adad! eR¥ del ReR WAl R JqUgdd w1 |rged fafer| dad+9 ¥R
IR g9 WY : &R & URTWT UR JURUY gd el dha Aol & foad yra
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IETT | Tfgefiar ¥R gomell W7 eRA AHHUT H IAfrhdH JAYRYU] g Il dhd

ATl BF ATAGUS | AX A Tdd FATA B ARIFT DAl 8 YT VT |

gl : fard, fgdia doIm ATager §1c — HHTHl AYDHOT U JIYHTT YT |

faedtyor &1 arege fafer - afqenRd exor qom gg eral &1 g fafer qom fazenud
fafer | fazetor |

eERA 3R TTAT &1 WfiRed fIeawnr - wifed 967 fugear<, wiiRed fagayor,

wifas gomeft, arfega fofer|

STAT B ATHSYAT ST, BN 3NN fFATS FIFATT

AYIATHS ST GRET BRI AR ¥R GRS | daiad dIl dfesd SIS qell
IS, 919 qAT FHISTT IH1SAT HT Af¥ded, Feufed uR=TBT &1 exA, Hafaq
qem dfesd wie weX, AT MR, 424 vd dfH7 gaa wKf=a=w ; Rrar uee g
GRS TR |

RISTHATT dIT Yed A3 BT AfMHST : ol IR S& TI3U & Tex, aRT Tex, UTe
c9 |
HHic qe faars Gaar &1 Af¥deu : Ay Affdey B Adeudr, gafad dsic :

HTAPN yfdae qem W47 sravern fafer | afireey — g, . Afgar sfrdey @)
AEIAT 997 9 Ud T 9 w9 BT AMEHeY; U Td, AIATHR, T Td Ud HIC

WA U Fad eRA| Schredl Afgd erar e yw@el YR @ fadd FuISiT
o181 | faafira vad |gad g, ITelar ud wre~ewic gfaeme iR |

gl B DT gl W’ ORE JIAdTHR Ud MATER  SfHAT BT AfMHTud
ATIIIHAY |

gd gfqafaq @swic : gd gfagas @ foa falmar &z gonfaar, Rere e,

HrA®ER ufaga smenfa amafa @& fad uR=8T &1 faedwer v sifrewey, qd
gfaafad gif+| arrg vw dfedr & JFAR ¢ fFa18 &7 ifidey |
faarg ufaerror aRT &1 afreey |

TR ATFDT, o a1fedT yars va «d arferd A0+ avel IIfeT - dvel T[orerd qei

Td T H SAd fAeT, daRa wWifdel f9Ed gAadd 91 9% 9dg )R BT SR
aret g 1 efie €

A YaTe &1 YR TaPHT T Afqa! © 97 AR @xor, FRAT ITWTY, |Tae FHIGRT,
arepoft e gpoff garg, aw fawa vd ARdr wa=, yaE W19, YA€ ATd IWTHT B
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faferar vd garq UHW | Hgld dTegd FHIBIO, Fidd, HAM, dold dTegA
FHIHIOT | Holl Ud FIAT ATl FHIGRU], AfTIR WeH FHIGRO JTIAR T

FHIBIO, IR UaAT8 FEWIRI H  JUAIN, Ursy Ydars, gy v, fR| IR
AR Hied T d=gd HieH |

fofia fazalwor vd 9uwuar : afeaq /qudd, [QuRiea grad | |rgegdr fagerr=,
aresl a4, faed vd afgemd srrget |

AR Yarg : WATTR, 3dd U9 9d Wl & 19 dfHaR garg, <34 gRT 9aleg |
IRAAT =T : FUST Wi R wWIF U fJefeer aRAHAT R, TG U URd, AYOT U9

wel URAATY, faepy vg foaue |
uTsul g1 fagfeer yare - fagler yars & fieferor, 99 fqaver vd urgy T quTh

@1 fafgerdr, JTagTd gaordr WM dm Yol ot IWT| 91, gyl H BdAE g

fIge, uTsy AT, Ursul H S €9 d7 Ieadld SihaT |

qFd aIfehT YdIe — FHE U J9A ydars, ATEPl vd Foi dyfe qore, fafire
Foif qerr faftree gd, Hifas e | giRIe FHIGROT qoI7 werdl [oMe b1 gRkad,
aRd w9 9 yRafdd ydrg, ¥4 UTd Ydrg, gAgiidId SU ql SHG AN,
Iealld Ud @8, HAaz: ufRafdd ydgre, |dg] W@ &1 aiffeHor, a7 s,

gRafdd gars IHeRoT & G99 &1 ug fafer, TfawrT S don srgifas div |

gTagifae a3fi=a dom srugiuTar

AT UFg — R, fIRvdy, g IeRIAG—IYNIT HaTs (TT 4T vH

) fafdrse 97| GAMETGR # U, gfasrl 9w, tER 99ew, sragifae I, qerdr

ATAEUS, Vel o hRIHB—IWRITIT Uy, e Uc deil sic Uy |

gTagifae cafsg=, UaR, qifferor, ecdgizs™a &1 I¥4, fuUed & HAEUS,

frra=zor fautyard, fafdrse g

I ol faa™ & RNIgUrd, YBR, U del JEcd &1 | Sodld < fHaf,
gpIR UG fqdbed | ydarg Aqfer asm d2 fAeaaig garg | ¥UsSRUT U9 AaTardidhoT |
e, W[d —srafed AIFAT B &g faervan |

H dHADHT FTIINT : — HIT & UHR, JfAWRAT FE, FAddr HHAY, FHT JTHR

fadqror, ga1 &1 gifferer, GR=A1 qen gRrer @fre faer |
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FHIRTETT T qUqT AGATHS oTd, YHTGY0T gfage dem g S <919, SRHE

&1 199, URTEAT &1 Y9Iad HIA dTdl BIRS, TRITEAT T ferfvor, wqRa qa7
el @7 R |

RAT I, ITGUS AR, FUISIAT dT Feed, IOl H1 e fgHg FAeed
fagerr=d, |gcd ulel |

ST HT Weqd, 9edd &1 wd g guf gfgga dem gyrdl gfaead,

ATIEUS, 7Y {19 TP, &I PI JURYVT &HdT, HIR HAld Al MG, JTRIT]
TRT&TT |

ReRTawerT ¥ Y—319, Wihy qen Mfpa g9, XA HT NAQeT=d, HAld BI
IS fager, gfdere T ur 3 q19, ared] Rty vd qemyged @ |

g8 &THAT, SO AR =g Agcdyul fHET=d, YYE Ud AHd d84 QId |

ATET Ud FECTT gael |

eTd ¥emfyca | gof yfage qom gwrdl ufaaa faftrar | sl &1 wg ugefd,
WY 3 |

Iy Jdas b1 gdl A, fegor &1 faferar, faeel, dg9 udervr, g9rg #Hiew
gfRreror |

g B TIPS J&01, T b YBNR, FAMBUAT, HIASIS, HId D YR B

fameu, waren # ufged fqavor, arsdlfFead &1 fugen—, gared &1 k@ 77,
4¥R dod, WUh T971d, f4frd wed eradr Riger=dl @1 Jquarsad], g&rd udieror |
AT &9l BT JedTdh, JATAMTAITY FE &Tqdl, RITUAT fqeelvor, JHY WITYAT |

WY BT AqUTAIBR, Uhd WM¥ca, WIad Wnficd, @338, ITATaHhdl
@33, Fe DI A9, Fel & ISR, e & aqd1, Rer vg afaam fazavo, ger o
T B AMNHUAT, FeT AR U0, Tl B WIYAT| FJsll &1 g, dd IR
deHe — gd ¥R, areAraar, Rrar w1, IfqRor, 931 Rerievor |

Yls — ¢

foeior glienfire!, IuHRer, JIFAr vd gaed |
1 fafor grenfiray
afaTfyer gafyar - fEio |@fyar & 9ifde o - UeRr, §C, ISV,
A1, e, gEff, IR gAT dwic 9 AW dwie, dron fAfg qen
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FHoIR fHd FHic & U1, B B T, B HIAT HT IUIIT, HISaR
T<I—9afTd q2AT IR Hhic, I &eHdl Hhic dl &9 TR HBHIT |
feaR : [T g U, TR & Iy, fEaR &1 uRReqor g Aoy | wWiiead,

R qAT T e &1 ArAfyIl, <HE FEd BRAIL E AT AT 2
[rafar |
foafor : 999 FGEUcHh UT AP HTA, s UATS : SsHAT| UReR f¥ArsS | 3Ms

TH AfEdr AR ST fFarg ARl B AHeudr, gRem & dIRdb, dal daeil

gTATT 3UETY; UTWR HRA1, 4w M1 W T Bl & YR, RITARI,

gl A N |

qgAl B YAIST HAD  ATIISAT . WaT  JAHENDHRIOL, UER, &F Bl

FHEIHROT, IdT FHeIAaT qUql Holi—<el Hgd ; AT vad |fgdr @

UGl | Vg YTabad ud [GRIedT; &1 &1 darrd, Hedaidh |

frafor IUHROT : AFS Tl ARV UBR & IUGRUT ; ARG AIRETOT qeAT

INTd, SUBNI] & IIT bl gUTfad dRA a7l dRG, Hagd Siigd, 999 ud

T 37eFy=, YOfITd T ARETIT ATd | HHIC SUBRT, JATHTI IUHRT |

foafor ST va gdyd : fafor fearedn, aqqfaal, o swwEn, IR

@ g, Afggrerfl v &1 @usd, gRIrwAar fg==or gon udgervr| anrg
Tl 39Ty |

dead fygdwor - A f1 uH dor f1 € iR &1 fIvAWUl, udle <R,
HTADBATAT BT TABGIHIO, ANTT AqHAAT 8 Aol BT HHad, AT,

AT fIeAyor qem GaTeE ATd e |
gdervr vg ufRge sfaarf~as)

|AeToT : g qAT HIVI ATIH B FETG (ARMAT, GUR FAAISA, FHITA,

qdd AFfAF, Id ST B fAd Y ATYT [UBRT| Siafdfa, WMy qen
giiad 9%, BIeTFAST & g |
RAAT : Il A1, TWigd, Yd—Rer®, wosrew, f9=g vd ST,  arse

®T fSTd, ¥Ler=9, T Y1rv], Iqax, faied eIl =a: UTel, ddd Hifd,
WAl AT &1 fEi07 g oReToT : XA @1 HIY, b gfeRier, Aol gam,
g7 S H STAAT |
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WA AfgrfaaT - oA ST & fugernsa, oAt &1 e,

TUIER  AHYAT : JURI FHIe, IR, &fds I oddad g% | AR BT

[N

gqiffeyor - f arrg 9rf, Jfe ded A1, ®SIv ded 91, ded ATl BT

feSa dem SEer fafor, dgd @1 @1 [Awddr 1 Jedied  qel
AT FTHT |
<fes AAfarf~=ral : gaigarE doid, Jd Ud e gdefvl, TSAN &,

ATATS OIS Tl AdAATs oIS dINTg, A fe$urga daca, fus, god, Ul

UDTRT @ JTdTdTd Q:[a(?{‘TUTl ISTAT fIT aivor & ﬁ'lc&l*dl

9 fIg¥, I A91eE vd geot 1+

oo fa=ira - Sefl¥ I, JrgeTyuvr, IrsfieNul, grgicasie, 3f<d: Wigd, JAfer

9qTg, SR, 91 ITgfed faeayor, JdRg gRT1 d1¢ J42fa, arfesT ydars
AT — Ak A (gfer|

qaa gare - faltre dfer, @999 qune, uRsg don uRsws Rerfaalr &
F=INd b hU & Hax (Y yares Td wu, g gem gfagrita uderor, g
STl AT |

S G gAIIAN 0 ¥ AT eRTA Sl HATEA, Uhel defl 9§ I ey

l‘II(QQH\YI"HQI, STATSTT BT FagA ETHAT, OldIRTY E'»Ilr?'liﬂ-, OIIRTY JAGHTET | Sl

Fg1era uRITTATSN BT SATfefadT |

fHarg s ad - w9dl & fad Ia B ATaeIHAT - IUHIHS AN,
a8 S @1 [T ST der seel, WA & ae dAT IAHT GeTany |

A8} : AEx aErs & o fgaver ugefy, d8} em|dr, ds} BIfAl, 'y ud

f[qafR®T J83T &1 GRWUT — JAEId geT gaHar, wWfkd A8y, S99 fSH13T,

Rofm fager=d, sifas syl gfddd, dd ¥R | Rg ud fAdafdd ¥R
gfRag, g vd sRRaa A8 & A1Td — favAvor, ArsfT & fie fHeTd |
O XAl - HIROT T fg=3v1, el el Jfiresy, Jaurdr |

TER ARFAT : AU fgrEel, it amET &1 ey, 9% YU, Sddie!

AY, ATATABT T 8% HTH BT ATUA |

fguRadt ofif & : orRTvg den erurTw et w® 9iftreT & fagensa &k
afdwen | wndr fager, sof &g, Refdaw 397, sadam aui® |
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HUERY ST : gl &1 B, 9T, g8 THcd o fugerd den fiedl &
grer, r1fica favayor, fig SU9R, i dr Tfaar RA@ &1 fa7507 |

ITAT AT ¢ ITAT AT D IDHR, Holl &y |
&Y gfereror : 9 gf¥reror & Iy, AT yfRneror &1 faferar |

ERICNU RS IGERE

S ATYf : ¥ Y3 TAT HTWRIA Sl G &1 AThdAd, S & [d 4Tl AT BT

qaigard, Sd B SIYIEAT qUqT IHB! WRiEHAl, «Hifas e AR Ssfarfvas
faeeiyor, §dl X097, UY §d B 4D |

S BT AAT BT : U qqT qHAII AISAT, A IUAR : Fhead & (e, HiA

AT HqATEd, —— ffa1 — g —— <79, foreaes, aofiiferor, ggaror, @i, Tel

qIT AgoTdT b7 s |

S AWUE qUT fAARUT - GUE AT UfAqRE FATRAl b YRR, W1 iROT g
eadr | faaRor yonferat sif¥=ar4, S9arfad uTsy drsd, sy f%hiew, <gasRy, el
qAT I dTed Afgd dred, Hiex, faaver gonfaal &1 fGeawor, eRor |99+, fgavor
GUTTeAT ST JARETOT, G ITCF qAT ITAHT YT |

Hrax gonferal - eRe e Aefire sufdte, arfgd #d, gftc — gors qenm |ffad
gonfaar, WaRk grRT ydrs, WaRk &1 Af¥rdey, Har qdg, HTsd, AdqUH, SIS,

JATAHA, ATdAH a9 7 TABRI |

arfed Aa srfirarerer - € o &, Y o 21, o9 faeha smafiwH, ATSEISA dr A

it 1| W S AR e fi ) feTad & A |

grfgd A SUAR :  HIADNI FHQeN=d, dA13P, eI, Jadred §us, fofddv s,

ATFNBYIT dTlTd, 3ddd I<URT gpa, Aftcds S®, fgud &1 fHue=H, rafdse I
g =BT |

3T U : ATAl AR WERT H WYY Ud [TRIRYI, e BT HI9Td] BT GG |

qgiaRoT YgyOT : |dq faed, IfeAivfeea suflne g Awaro, I« efed 9931,
T, Aa1 'l aRATTAR & fad uatarer G9efl gvma qeared, ary yguvl, amy
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1 FigedIRy gwollfadl : Iivedyxy fowpmd ufpar : Iigeday Sfigqa aw gl

faf¥rfie®mzor siftreey IUHRUT, ATUSIIR AfMHU I, gowH, fg=ard gder,

S/W fazaa-fiadr, gem, Sifeas fFerfor qem gReror |

AI¥CdIR ATHad ddbld, loc dem FP amwad| COCOMO o4 argwfas fgef |
IRITSTAT AT JTHIUT AT JFTHAAT YATddd 7ol 11317 |

ATgedIR raegwary e fafdfear (OOD, ISD), fwaraas srdfifaar (Rrer
9, 9 HUR, <H) TAT g1 YA, Ired, guR, 19 AT HIAT 92T qIY
gfcrerer |

aegrad, faferar=asor, udleror derm JgRETvT ¢ | Ud  fferargeRer daald

(qd /uearq uRRerfaar, Rer wu, W8l 819 &T Aed) ® AfMHed UsH, Afad

THA, UNeTor (UNeToT IISAT, ¥9d/TATH dTad uliegvr, gfae dm wHEA gilneron)
AT 3fReToT wfcfaferar |

He WINTAT, FI¥CdIR GEUTHh, @Rd ATawyvl, faeivsar, Faior, wer R, Agrd
Argedax  srfaraat

CASE Suy&xv & a9y |

afreas @ arATfa®, faftre gom Afas fafgaret |

2 I HrYer f¥rew:

JAETAR gHgo7 & =y, Arauefiy genm wfesr ywys, SIMD  deim MIMD

HrYTH : 9§ UHHASD (¥, STl AfeTd FIAISA, STeT YdIg H+Yex Rred | FATATR

gales 0T, FHATRAT B €S, WG dqed, |WaR del dddad, ysdl,

FEAETIR AT B faeivary, gdlers dom uR=rads yonfedr | Sex dres] Bl
gfR= |
Adhcad f9ior

erfeed  faeddyor @ gl 079 € Ad WA 8¢ Y uRwpd gfqwu qem Sae!

FgeATIdr | LEX &1 IudlT |

FAfe B1 g7 GuR : @i, Ruld H3A1, dhad yfpar & Ffeat &1 g e |
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qrad XFA1 fazadwor © grarfotes LR Ug=8E, Ut wU GrahRoll &1 gerRar, LL (1)

7 Ffeal &1 RUIE a=A1| uRaras yrerfyear dem LR us=ssd LALR (1)

Y=gl BT & god, LR uezeal &1 $eHleRo, yRadal $T 3eqHIpRT |

ATAT FHY HUSRYT : AlhIdr A, I¥fidrd gaaral | fueHr, uRad! odarsg

grel TSl HT YIEHE, HAIT UHF HIAT q A, A-OTAr, |Ig9meil qom aif 8q
Jrded AT |

TIRY ST9 : B1II G yaATaAd! &1 AfAHR, IgHIT BT, THIHIOT goid Tforq |

H IART g wiafes faedver - ddfres Law, sf¥d gare, 9 @q &l

faectyor, SR srgare, afvraafdaal &1 qearsd, FI==vr GF91Y, giHhar o |
FHT SWAHPIOT : A ATd qAT Gifesd, TRERE fHarcdd du & Hfiar
SXCTHIDGRON, a8 IR fITelvor & #1egd q SICHIDRU, §HE R gRadd, I+
¥R geeaHiaRoT |

HHAd : UgeBE IURT dRH, YACC #fgg LL (1) us=8s IuRTeR®, I3 41
HT I |
3 SICT IR

[AITE YUIfIdT : |ITE A1EIH Il Sd] faf3rsedru |

Adpdl o dcd . gonfadl &1 gifiexor| LTI gorfaar qem gafdafor faferar,

FTIArT da1 AT fzes gRafdal @1 gHier, |gvredr o9 &1, gy &3 A

Argfeed ufhbarel &1 fgaxor, MAAT vs @rse ufHpang |

QAT "Il B ATSTAT 0 AT BT [UN, FId FHE dbAID  oiF FHHA &T,

AHUA-RJT ®HE, ©d de qAT BT FHE, ATABI, W we, DPCM, IgIIH
qeaT g v Id PCM ¥ad, socl ATafRadd deil o dd socl ATuRad, g
fguTSr 9gqud, dadtads TDM dem |ifegsia TDM |

AMRTdT : SEPT AETISHAT, Ja PAM da+a, gd1 PSK, DPSK, QPSK <
T fRree &1 HvA1, M-ary-FSK |

gisds ddd yTdddl : Ffe @1 F9rEIan FUsd, WER 99 YBR BT

FATIRTd &, AFPRI FRUTH JATIRGd P AT IUGY D, UREUR Hael, gAl qeIr

M-ary smuRRads # Ffear, IST & A1er PAM |
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FHIT FIR YoMfral o ATS TOTAT, FHBROT BT gRTY, STe] ARSI dh+ldl &I
uR9y, AFITAT dem Ao JAfATadd IhATD |
4 BT Abd GITE:

gerh HHY Hd dAT YUITTAIT : JeId FHI Wad AqHH, s uyaia fead
gorrell, Rerdar, IRge RerTd | qure fradr FHIGRO, gord 98Hd Gonfarar qer
Al &1 gy &aF yfawyer, wReR wulay & JAMHT o, Fdq FAT Fbd bl
foraets | fgfadia srgma qem yorel |

Z BUITR : 7 ®UlaR, Quda Z Su1aR g9y qeIm o1, 9o &1, fgfadg surav |

gerdh |HRIR HUIAR : ITARH JIIHAI &1 YfawUvl, gerd BRIR FTrdl, Z wulas
&1 frgefa, AT ger=ar sl &1 wReR yfawuer, gyers wReR wuiar | DFT &

o1, DET &7 SUAIT ) gY s aRad |

GaTg AR dAT APHII FRUTH T ATYE YfAwUI : JHIT FATAl, JATHYE HT ADhd

UgTe IRE JfawyoT |

Adrd AATAl w1 gfawyor, [IR & fad 9o Ard 994, yar-afka wawd, FIR

gonfaal & fad Ha S9Td 9IA1Y, ATGUS ATATHIUT YHTd, AH1T FRATHT el
S AU BF AT BT GHY |

db1g fAwags  sifieey dedie : Wgw f@Tsl @ IR d s

Afrepeu, FIR a1y ffaes & o1, FIR &1 aifisdey | faSiy) &1 IuFIT &Rd gU

fwae®, 1IR g2 FIR fSegesl &1 |

gerh HRER WUTR &1 AfMHAT My d dT ydie IT0E, §949 ydie T o

TYMAGIBROT | ATYRT A FeHAAIHROT | e fora, N st g'ar gg FFT udia

forg & 9rET=y ANy foar, awd Z wurar udie T |

g fEdad wUTAR : ATHRAB IIHAI & [oId IRAfdd TI dwledfd qIiwddr,

gaq9 w9 uRferf, fedtae DFT deom Sifed srgHal & fad ®uiar dae |

5 ATAT GoITforar

gATad yonfaal & sfasrd &1 uR=d : ufparg o awd: ufear |@arg - Wiy gqe,

BTs ol JUTTfTdT |

wfeRrer - gRRerfear, faeid, @is, ga:gemR, TfaRier g &A1, TaRier u¥g sy |
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&9 qegd - fed - yfearen &1 fearaya, wfa fagel, wiga yonfaar, afoRie

A fuer, s, saggEeRor, [PC, gomel gard |

fasIS 2000 GdX refiyad! : udT IRFAT, J=TYATAT 13T |

faafRa gonfaar : faalRa gonfaay & H/W g S/W Fahoudaren &1 uRTd, AT

garard gomforar dem NFS, NFS, fR1eu vd 931arR UT8dh |d¥ fagsf, faaflkd wig«
goTTferar |
6 STCT TR gaerd gorrferar

A HAHSYATY, STCT TR YOIl R7e9 | JATaedd dca ddel Faef, IR gl |

gd YT gUR : fA%adr drud, WUeRYT IThd, ddarad e, dr smeniRka g

GUR, 9% gged dl Sig f4+g |

qHad AT =gy« wueRer fgel, darad fAwadr 9 g geR, afeRier 9 fHoedr |

GRET Ud [T : GRET Ud [AST &1 Seaud, AlIdd HIAT dol gitesIo,

SQL # e yonfardr, gaAfhwi |

IepHra fgel : f¥rew, STeT WREAT, 9189 WR, ST 8% HIeld, ATANG WX del

drfh® STET JATEMN |

ora fagef : Rreu, STer WITAT, 9189 dAT ST & HI1ead| DBM &1 a3+,
OOBD % ufRmy, faafka DIS, sremdt DB et |fsa DB |

7 HFYCI FI3H

AP HFYSI HT AT WI8H, BIAGRI dlad, ST yfawuvr, Rer qom wadr

975, SYHAT e 0Td, fIc FTATSH ARHIYIAAR (UR=FY), yol JISd, A8RdEd
ISP, P 3I8e DY JAveH, TN g fqurerd ulRuer, e AHOT TS |

JIIT T, JIIY AIHAV, BIHT I IFDH| AT, FeHd YITTH JFLRUM AT

G IERSSIES

gefaraed wfa dem Wfq §7e+, arafas: wfa, v, gss, yfteq sfer, grferd wfa
qer af=d:gftad wf |

I[/O d7e9 &1 Gdheydary, sier 3r=avor faferar, wiutfra [/O, DMA, g+

renfRa er=axv1, I/O #1899, [/O UHd®, hild J=a0T AT ThTd |

U] WX D FIUTET BT gRIT — TATAE H1 AHUATY, Adhiv, foaed T
ared, foifew sy |
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A YIITHA qol w9y favreE, S9d e ey 1 =y (urgw arsfe,

AT, FEIE AT Ao TIAEH) |

gaTad gortell &1 afk=g | DOS @om UNIX &1 &9 1eg39 (TAATHD) |

Yrs—d

1. H¥YeR Furd dom dar : OSI dem DOD fussf, @ra uva fagsf, LAN,
MAN, WAN, sfew, fafdw, ISDN, X.25, w»# et |

2. IEIURG YIUTHA H1d fafer

JEIURE YITTHA BT URDA, SAB! ATILIHAT T YUY, ATHATI qRIURSD Q¥

Alvcad IR IUFIAET, we favrsrd, @aRa qgavd, ga=T IravT |

AfO1gT, gt qm f4ferar, graRvr, §9a®, YARIg<Idh, JI<IRIYS |

&1 Afd wIRAT, g8 ®1d, uR=TAS dT uReATaAS ATTHIRTT, GARTITS |
STRITGR R #1ofl, geum sifvrar, Ha gofi, Rer siofl, egu wta, 4of

foeam |

g ITRITGR TAT 9gHIAN, AR AT, arfds: o1d, arafad: e $iofl,

e o wfasfiar srrgers, srfayRdAr, wRATI™S YhR gfRad e |

9] WP AMHUAT, il ugaE, STRIGR fgaror, gear deo faHdarn, Jsm@
q AHI |

U 1 A1 At Sy AT +1 9 ey, [/O #of, R gAvfi, Fured Hvfy |
aTT egye - CH+, JATesiae qredhd |

3. JeIsh HXYATU

qTEdl BT GREd : Had FHIET |

dPd . TP YUl FHUF qAT difbd aRATAA, AT ATRMOTIT, FHEHAT qoI1 fHfgaref,
de & fram, afdvrdy yada g darfrewrad |

qqzay fAgem=d : 99=ad 8q A& @1 fAfY, 99 R, AYzad Fewgar arikfonr,
aRYTYTY, |Aq=ad T & 199, gqzadl &1 fq9red |
HA URadd, Hd qAT Yrd WHTIAT : HH URIdd qgAT Hd B IR, AR

Fareadr, aRfRerfa S+ FYredr |
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T UG R :

HIY UF ARET, Ul dAqT WL g R, HIe & U], FATAHAT Adel, Adel g

IRTT HT HFYeR YfA®UU, Fel HT 8 HId, fcudpifadd dd1, arzied &7
gt TfoTd |
S o frra e

aRYTYT, &A@ YBR, A< AU, f[quUauRe, gquRed, 941, ygar aor fqudd
Hiss e |

RETIH, TIHSH B IR, Yo, HIfyd d dIa fora, |98 ud S9d Ui,
Idd U9 & HT yR=Y |

4, HTYSI TP T

aR=d . JFFUAIT &3, Used Jfwaar dom gre HIul JiFaar, e yaE fAfdse

IFaar, ugeia AQErd, ATHSR GUIMell, ATEer IR |

IRSY Yl 0T : RWiepd uydiee /g — DDA 21 9989 &1 gdie Tford deor

SUATHT TH1d | I Ul ydie MO, STEl g1 T A7g a9 I<uic], YR1aT Ul

qAT USIA FHES JRT Y8, &F—YIP JAAdGHIT YT TSN, qr3=gihd qll

¥ole ol dh+ld, UTS IURT a2 Ygefe Yhdd II=a’TId |
2D # Sarfady oReds : ga uRadw, @€, NDC Jfaa denm 99swd A

gonfear, Agad aRad |

faetsT qen frafdw : fIsisw Aweuqr, fasl gwu oy uRads udie wfvra, «sA
frafu gt 7T dem wiga—dgRel® dem faarT g Ia®, a3 fafyT faferar 99
IEVAS TAT BTATHT |

o C

fAEue : WS, Tve Bisd, fawfdsd ggefa Uhdas, WS Y |

T ad gTSdIY : g fg939®w, DAC TUT 9B AT3T |

3D &7 TRIY : 3D ITHEWT YuTTefl, 3D 9T dohe gem 3D gfRadH |

ffadia gfasuer : fagefe 9gys qm awig dd, w9 gfawyo, CSG d2r B-rep
THAD |
3D geEdisd - fgFer fAferat, gearaats uRadq, 3D # fafiT

Bfq AW : gl W1 d21 gl §dg gCIH &I ddh-Idh oId Y3 T TETS, IHY
faferar, T+ arga fafer, s Suwvs fAfer, e faferr |
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9P T BEATHA : YHId e, yfafdq, deiar qm 9dg ufoswy, 81w, g%

<IN, §ag sraTed fferar, q18s Brard, B BATHA, X N |

JART JTRYS : WRER fAfdse gedia, Fifae gfaa—afien, weR a3 dg@d

deie, Rerfasw faftrar, qreaard, frgw qeon yets fAfdw &1, gae ed, yaiadr
JHARTYSS, JATILT YT, ATeF Af¥pey, Ffd grey |

5. R s=Nnfaad & fagenra
dpd Tl S9d YFawuor : BReR gwdr, ®ReR wUlar, |dq dvismd, g

IIADH, AT TAT IRTAD |

A gaa1 fgem=a - §a91, s yonfaal @1 §9wudr, IR &1 S, AATaeI e,

QETAT AT H1eYH &THCT |

foeR amuRed : gy aviwH, Sl |9y, fafys smuRadas! &1 faavoer qer qd

ATgeaHare | gaa1| DSB, DSBSC, SSB | VSB guimH smuRad® qem @iss |

I maReads : FM &1 amgfy gviepd, =Ro1 ormufkadd, sfmarsy &1 9+ra, FM

TAT JATIRTT BT BT SufT |
g Jrufkads : fAgsfe a3, f99 urg dom 9 99 dad, PAN, PWM, PPM,

PCM @err Seel, smufRad® & dwa | FDM, TDM, AM @enm FM Xfeal aRrRvy®
qAgAT T Hat | fARedry, sfd IR |

6. P URYL : FEIT YUMfAAT UG e : gIdl, AT dqT og SYUAAI, HET

gonfearar | fedl U meaR | g A&dr yumell ® uRada| g1, uedw-3,

FeR—A&H S, EBCDIC, gieifRer, ASCII ®e, & ufRadd, Ffe wis e we
LR, FHAFAT 2T BHT B2 |
gt AT : SIS 9 oM & qA fgw, fagd uRAw ¥6d, Ud & RS Fdd, I

® UG AHd, A BT IUAT PR SI$ g UM, AT TN U IYUAAAII FE&I]
guTferar |

Iferad i 01T v @ §R : 9@ I AT gHT, 9@ I TOTd BT [IUAIT B
de siftraafaaal &1 &, 9 IRfrar, faset|, dgwetw, SOP 9 POS w@wy |

A% SOP T2 POS W@wU | o dT ATEHIH §R, §RI &1 7397 Ugq | gRI &I

gfeeg vg g ovar| K amafaa gfawuor & difesd o, 6 uRafdal e K
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AIAfIAT BT IUIIT B TP BIAN DT ARATHIVT | FATe HBFATD] [afer qoIm ddb
&1 BT gg IUAT Ry G gt A AR |
YT dd gRuel : I dAT JqHHG db URUl & FHeAT| gRI BT IuFIT

Y fafaflRad aRuen &1 9reafas w©g 47 ¢
(T) Hgad da fparaas gonfaar |

@) oiwufora uRuer, sef wd YUl AIGH, AHAD, [UIH, we URIdD, FHAT

IUTEH, FHAT STdD, qAITCHD |

(dl)  9gIUIH, AIGIUID, he Yoh, He AIAED |

(@)  H1egH I BT FHegdT |

() dgYUIP, JAGIVIP /e AqdIadh, FAAI SUTed /Siah 8q MSI gfeaar &t

FAYAIT| gRI & IUAIT PR &THaT TR P FAHeUAT | IITdH, ATHIHD

J1H, BCD 1% /ddhddd, DY P 38s IITdh, YUTHh, did [UThI B

MSI gfeqar &1 SuIIT| ASTOET T U |

JdmpHe uRUy @ ARTA® T IABTAD JATAAl B Fheudal, g gt : feafR

aer usd gk, fUqu wara gdfe |iRrar, fFqu saiw &1 foaRT den 9493 |
@) Foeed - () GHIIcYy AgmiAe uRuen &1 favdwor (S)) IWHES TUE

- TrwH, ATggd N 70w, Feda AT ....(3) AHTAD TUIH : AHTAD IT0THI

% fad K #@fa3 &1 Sudiv, ada Torh, fqhd add aore, e IRed &1

SUIIT HRA aTdd T0TH : [FAT FAT BT IUAIT BRI U ATHHA IUTED |
7. 3 giumaa - C, ANSIC &) fafdreard, v C 9igmd &1 |97 |
fra=zor dx=a1 9o At &1, e fawy a3

RO, digwed, ARaAg qoI e |

WY gqee d2m BIsd yderd : {9 WX U9 STd WX BIEd Ugd | AgHiAe qel

argfes ugda wisd, Ffe | fuer|

gd |EEd - R yfaeenyd, I wigd AHaT, AFE gRSTAAdl BT AT |

8. T ey HTAfafer e gdhie g

YRADDRUT, [ |

Weq U9 ufyqar qom |us qradar, Jei |
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AR : YIASYU, JuHTAd Wavol IT Ul ATYE, JWYF FIE, FIH BIeT q1

— GHW], YAdH ANTd f[TRIRS &1, WTe g doir o+l gcdis Tiord |

ATYE URATAT : T HT BT ATeYE LU, v g fapa gdia ivra, fiRd s |
gcfie 0T e SH®HT <eTdT |

2 1A, THNE |9 fued @1 daEAre, W7 gfawuvr, Ui e w@wu H
Afreafed &1 qeaia, 59 fhad | uive e uRad |
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5(5). safagda rfaTf~=al

Ylsg — I

gRuer fagia : faga s@aa, STta denfam, sfeaqd orr faq, afeaw
qrecar fraa, gfRuer favayor foferar. M favawor - grer foedyor.

JATIRAT STl YHI dAgAT AT ; &fOThT faeedwor ; RL, RC Ud RLC

afRuer ; SITaHIA WAl srgwell fagelwor ; argAral ufkuer ; gftad ufkger

Agfaa e afkuer | fgdRe &1d |

dobd U9 dF : 9dd &l U9 fdgad—aTad dAwdl Ud dF &7 eyl

MRgd BT 2R T, G, ATAT JABAT ; Fadd U9 3fddbel 3fax
FHHION g SeRA IRg® w1 feaR 93 &1 9HI a7 fazavwor| wRy

HITIN, AW ®UTAY, Sie—wUldy, 3Jd¥UT Bold dAdhdl T gfaaad ug

I3 gfauiid | fagad Taaal @& gRT Jed U Addl &1 DFT, FFT
THTE |

fagra graara fgrd : Agddd GHIHR, uRdg A1Egq A ORI FORvT,
afREAT gy, FAGE ORI BT URIadd I Auad+, HeRU dATgH
gl U JAYIATHT ORI, i qren gfaga, R =@re |

qed ©d gAagiIar : SIfdervT T STAlS BT Jod uRuel (48d Ud o
Add), fgafa gifoer, dfr &3 yvrg IS’ wd orq  ATddrss

Arfiarae &89 gvrd gifevex, srars uRkuer o &dd, UTHI, fasedn,

afrafaser vd yfdqfa wermfycd, &3 yarg oifovery yaefed | eRT quor

yaeld : Udhdl U9 9gaxvil, fddd, Aiharedd, yaAiae vd wfed ydad!

®T faeclvvr, ygadl o1 g fqfhar, Fiharcas yags uikuel, s,

SITIHIT ifadd : qrad @ fau &1, Thd cifovex ofik Afharesas

gaegl®d fa=ard, wad I vd a3 uRuer, IRge vd Raaa faga «mgfid |

AP gotag el : geiigd TR, gellg ad &1 FATH GO, AHETR,
ABIY FHTHIIT URUT g, (DTL, TTL, ECL, MOS, CMOS) | dgdd giRyer
; AHATAT gyRuel, &is uRad®d, Al wWaddr Ud fqaifsH |
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AghfHe ufRuer gewl vg omuery, wfoTH U4 fawenyd usiigsd, qofd,
HTATTATHS 9g& (x| yfdeel vd &Rer uRuel, Jeawy AH1g ufkad (ADC)

g JBIg JoF U yRadd (DAC) | AIfHATa® Sfam | gswiia giadar &1

YT HRA §U dD H1II=ad= (ROM, PLA, FPGA) |

ol ®UTARYT : dgd IS Sl wularer & fHgrd - ghfa a=i=mr +
g ofreel ud fagyd gaard g« feendwi= o sff¥raeror ud  fsure
faedtwor, Ml &1 gRY= vd faq fag3er, aRwnfis ;. garas va fageiwor
& fagra ; fafgas gerdr ; Bedar aRomf¥a o Fedr 9o |/efi4 ug
JeadTfas qefiie © fdaeror g fosares fasawor ; wfa 37|

ufdd godegiffar wad faga aras : eefards wfd gfeaar @ s[ls,
gIfN¥eR, /@&, GTO TUd g JATF9Iss  AfHAardad &3 YHTd
gifSiver—<eifas firadertt vd yarad & fagra, foulRwT aflRuer, @wer
e fasedr, 9g uRads : gol Fhfyd vd g g emsfeer IR
Uq g9}l & fHgTd, DC — DC URad®, R AlS §79¢X, de Ud de AlSR
rAT b ARIIFT B AR Adeudr, fqEvefily =@rad Arad @
AT |

oIy HAR : IIgfed WX : gad, fafged ; gifyedr, umf¥edr ®wed,
|AIg®HIg fi|d ; gri¥ear figel ; argftes Fod yd eafy @ |99 afy,

Auqed d§ diers, eaf Afed Aad Uvol, eaf Hod AU, Rad cw

AT A : ATATH—ATgAT : fgA8€ d8 — UdA d9dd (DSB—SC) Ud UdHd

ATgs 4| ATsAT Ud fIA1g T ; AT 3R ATIRT ATGAT : HeAT AT AT

g AT ATgAT Fobd, APl d8 JgRT Algad, AgiRT Algad Hell

A @ oIy 9999 vd |4qaq, wadd, gd gaa=| Ga8d avy drgad

(CWM) TF : ORTEHROT AMHYTEN, ATITH AT IAMITEl, FAR SAHYTET,
AT JAMMYTEY, HAT UMRId U, Udhd Algs d$ JAMAYTE!, JTAH ATgaT
g ATgT Afgad ARYTEl & fay faaad—eafs qura 7o |
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Yls d

g5 93 : A 9 @ I, W AR TR . FAT-UTT I FUTeT

d¥, gAfdy & Rgr=d ud JqualT| o 93 Jqaga, s

g 99 : BT &I UG wUTaN yeld faeaiyor, emficg : ISy gvfd

$HEIS], qo fdguer, 9IS Tl Ud UIaR 3fTelw, ATgiaauese  HhIc,

FYYTAT fTdhRS &1 Jf¥beys | AHTIUITS PI, PID, fa=sd; fa=or
T BT JTRIT—fa=arofig fwger g faeaiyor |

ATSHIYIER T ATSHIGFYCSY : PC FHSH, CPU, 33T AT, IR ¥T,
SISMAT  IREW, YU,  Aaxr=gd, Wfd JARYed, [0 ARy,

TIATAAG IUT<i1g giFaar |

ATY9 Td AT ¢ Ffe Geavor @ oRT, dieedr, wfe, $Hoif, erfdd ToTed,
gfoRTer, Ueded, eTRal Ud ATgfa &1 #7199, | A9 | fI9d iqad
afRuer, goAFgife A9 I : IgATd Deqls fHRUT ATAAIDIY, ABIY
grecHrdl, srgfa wafory, Q #ATd, WagH fgvaivsd, fawyor A1d gragYR,

au dgd g, AafHweR, ey uRad=1g Jadhd STagYEy, faafa g«
HEREEGRESESE

efddad : fagdwor gg faFer . fRIOR |=Ro1 AT8Al @@ Sddl &1
wIT g fwred, |fea vd gferdl efed ofaxor ua faaror & fHET14,
gfr s®1g 3T, 99 ydTgdr ud ufadren regE, dls ydig ; dleedl
frazor ua wrfea ot Aened ; anfdie gEtad ; 9ufid g, 9ufia ud

Jaafag Y BT fIvavor, I3 wficg &7 9eRT - RIT g U gHE

FHAIeT | Wifas diee (fUax gfaard 93| ST dieedrl facarT |0 &l
AT STTLTRUMY |
SIfeda R&TT : SIfUeIRT, 3fadel U4 QI R&T0T & fHGTd, 319 7wl Rdl

BT IR | uRuel fqaiss Afwfars A=Tadar urw @77 . uR¥y, 18,
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gq, Sfra, gRonfaa e, 9@aras Rel Ud &0 & fau dg §ad
ReToT (DSP) T JATIIIT |

FABIT AR : T Pl AIgAT, Adbd a e AIgAT, Socl Algad Ud
faATS T IISATY : ATATH, ST TG ATRT Hoiiad Jrwg | Jfe o

HeHIY] : FfeAqad vd Fened Ngd e FHle, IAT &I | AT AT

g YId He HROT| ATHST STd, 7—®RIF eI H el |
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5.(6): SaigcifTad SIfaTf~=rd!

yrs — 3

YT dm gFg - fagd ol umrerl @1 @I™Ar ud T o gATds,

ArfETaS dr fqadres, graeiyg, fAifagd, Mefagd, ey, ymiRiara

ger oifaarasd ueref | sy Weew dr faf¥rsear? gs, eRe  de

gRIgDh, dqics Whicd Jfrwey AJred, [qgd Jrabig don faga aifie
ECTH |

Mfae godciad, sadcid JfFayar T2 ICS

ArffETASl H fagd S7vl, qN BT, digd QIRGDI, AHATAS H

e yarg 1 foar fafer, efe gvma, |f fgra, fafye gvor © srarsa

qen SA®! faftredry, fggda |y, gTfawes; wics gvma ¢ifa¥ed, SCRS,
GTO’s Sl fRAfyT JfFaar, 4rav MOSFETS ; ICS & Ho — fggdia, Mos
AT CMOS YBR; ATl gaagifad & Hd |

dpd Ud Yurfordr : dodl g guonfaal &1 giffever o fge dem dq

FHIGROT & ded H gurrell fogel; s uRad! ufasuor, A AT

HRA HUTAR TAT YOITel] fIeedyor § I U | AT HUTIR qeIT

gurTell faeelyor § I JFUIIT ; yRadAT daA1 AfRIUU dwd  qeaT
JFD JqUAIT ; Z HUGR qAT 719 999 gonfaal & faeawor qen

fafRIRC®HIOT § ST JAUAIT ; ATGIBD® AHd TAT AU, URFUR HEl
HRA ; IATAATT ©cd, rgfzed Afdsel o1 INRgd gommell &1 gfear |

Hoira fagT= © G9Td AT daled ; GOTd UHIA AUBTeT AqhT,

AT JIWRAT SITABIA AFHAT ; AATA i@ o7 gour A1 fgeaivoer §
ISP AU, SAGT BI GHI| & YIS HATA ; Z, Y, G TAT YRV
ATAGUS, T UICH &1 Hd, AT & U &1 Ay, 971 H1d, AT

HTAT ®H 9, ST T 9T G G BTd gTed hYAT | YNV HATASUS
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facig T ST IgHY, UAHIN BT Tl 319 URYTYTT, Yurddr T 9¥Td |
ST AIAYIT & dq |

fagd gaxra fHgura : faga ©ifdes don gwee wifas a3 &

fIeelyor | ST de fUgdid & FHISROT; AT Jod @AWY dQ S9d

fe19; dAFddd & |HIHIT, AIfHd dom oI Amegd 4 dRT gdR 6T
AT, URYUT AT, Jo Hgend, Wil =3, JIIHUIIS! U,
{eH Ugl dTgd, dRI AT G d! TAT qATRHI b Hel; UreidAr FHgen &
qacq |

gATEI® ATYT qer ANHROT @ AT AHeqAy, Ard U Ffe fawetwor,

Ao fagdia ATATSIl dIT ATRUS] &1 A1Y; fagdld AT IUHIOT dql ITHT

& AU : ged ®U qAT ADHI™, JaoAAr fIf¥rseary, JqugAiT | Hot

gfRadd, dIYaTE, J9Td dT ATadl sadrfe "l AR fageda Aranen &7
sAagifTe AT, e IUAT 8 SAAET & Hd |

Yvs — ¢

qou wU solagife ufkuer : gIfewex AT dom Rerdl oy dad

faeeivor| ot yads, argin agfear) fawga uedl doie, ufugfe

gaele, <Y yaeld, qrdad, uReegd dem ol ATgfdar, op Amp, PLL,

F7g P UHIpa ufkuer qoIl JGUAIT | W7e FwUb UfRyel eIl axd

SESEREERYECT

APIF selagitte gRuer - REfET d@ & wu A gifewex; gfdacH

IS, gfATT IBTl BT ARGATHRIU, HAILE ATAIA TqT AU, 3178
Al dd gR AT IAd1 faf¥rsedry; &g A 9@ ufR9R: DTL, TTL, ECL,

NMOS, PMOS 2T CMOS §R Tl SqHT AT, HABGRI db ufRyer; afef

ufRaefe, qoui ufkqel®, AHIg SUATH, A IR, SI A FAY; ROM eIl
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IS JIAUANT | fFAT—FATH | R-1, J-K, D T2 T frAU—garww; fGfs g

@ PHIQex dl IS aRT — ®U fJgcUIed | A/D TAT D/A IRTAS |

Tty — iar |

forg=3or gonfaar : =907 gomfordl &) o1 Hhifold T ImAl STawel

Fgfpar| wenfycg qem wdgaiadr R gfqyfte &1 ywa | Yo g ded®;
AT AFpAT faecivor YIfieq qoIm yrawerr IuTd &1 Fhoudr | ReR M derr

ReR N diew ard, ReR N fhld & =1 9 feudifald AqfhAT BT
Afeeed | W urefl gy AgfHar @ scusifas Agfpar &1 AfdseT,

=01 gonfaar &1 aifidey, afdqR®; tenffies a3 |

AR YUNfedr : Jd gaa1 fHgurd; ded ®U dAT ABIg Yyourell H
AR T @iS; gfe=aas qem srer yafiaion, gReArofierer qem we;
qHY fqurers e argfT fqursra 9gurd; AHTHIGRU, YHIIHIY HATE

qFd T # dUT ®IsaR ATfted; HF, VHF, UHF AT g&d ax¥ ATgRT 1R

AHdl BT YGR; SUTE AR |
HeH IR SO - ged a]d AfTIT Tl S AawRI] — Jiaddr, qeH

AR I dem gaefes, dRI ATIQYd dAqT 7Y HeH AR WETH el
gfRuer | |ed Ugl URuel, |ed R UCIATS], Jed axd HY, #9d, d9¥;

EH TR GHR | SFHIA TAT IUYE ATEMRT Jeq dRT FAR Gomferar |

Frgex 3N - dwgr gunfaat | srer ufowur; WIuTHe; ST g

QIYTAT {TNT PASCAL/c & dtd; Hd ST AXFAT HT IUIIT; HFgex ey
& Hd AYR; YIFER Af¥ded; =1 e sif¥eey, Vfd |84, 1/0

YUl I3 Highl1 SERCECRCE HIShTUTHHY — 8085 d2IT 8086 dI fR1eu qen

91 I, Addd TIYT YIYTHA | ATSHIUTAER ATeMRT Yomell 31fhsy :

g&UT IITER0T | UHAd HFYTH dgqT I9dh YRl ITIIT |
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5.(7): d&wfaed JIfR=®!

yrs — 3

T BT AU . |§HHFad fearfafeal &1 ggertfias ud i

fagaiwor | @7, ik vd ftrafes gz #@rar], wfauras @,
ARITH, g guidwl &1 AT, Udha Ud dgiafdesl s+, Iriaed
a3 @1 Rg® Hua fJeawor (vara qor fg w@rasa sife) wifas ara
g FIUC HT g wd: vl Ul ug TSR ATdd, adfadr —
[ERIRESE

e arfyer : &1 fagren & ufded @ fapfy, qeg ufded ud
famfaar, AR &1 fafor, RGP gearer ugrel AEfds a rdmafd®,

fapfe gftad d9e, drdia gfagd, =xoT @ 999 AYfHer qom deud

RET a3 | eBROT &1 99 gfqad qen fqaad, deud ufaad, ga ot

USHd, ®sareR RYT, |AJad yfaad, AT d gdell ¥ aret ur=,

IFIH Td W, [qpfd 9 AHeuay den fawadr & e |
RICeY fe¥aq deIm 4o ey |

SOl ugrel : STAl @I FIATST B SMTURHA FHUATY, Tgref,

fpecelta ugrerl # v, My erq vd gfy=ERor @nfyE, @M
gl ggrerl B ARFAT AT SHd [OT| SUTH BT qTd NI |
wWiead, Axrfigd g fafyrg ueref | fafyg ugrert &1 w@mEm
FTUAIT |

frafor g - AU 99 favdv®d, SR &1 AR AT AHIHIT |

aefiFger e 9309 &1 i faaas| g8, 9y va adiar w@earad |
arelfs FATHRer faferar — § €1 udH, § A UH del wRIHEd | |ER
AT WATSIT BT AT, FIIAT BT BT faeedvor | Iz FHoll &%
Aaqhad | 579 Ud wira®d, AIGR ud gara | ofqrs, Rerfa, aRefasr
g a8 Aooll BT fAeeror |
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foafor gydya 0 SUTed JrIISAT 9 fg=ur, gfdad add BT

qaigqE, gRATAAl BT JTHA, (Al ATS T g1, SUTE [THT4 |

8§ 599 fITAYOT, &raar JMATHAT| 1 R & gy o f ug |

=T gR=ETad - avg gA = — ¢ | fqeever| g a1 9y
foget | G ATITIHIATRNT BT IJATIATTAT |
gRaraa e IRges PrUHT — g1fhea den fursag faferar |

gfggd e 994 eq el | vea |4 gfeds fgef |
o Iy @ TG Hod B8 Hed fAvWor ;- guf {[ura<l] gqerd
qIT qalgard da-isd | uRITSAT ygerd |

HIAUET & dqcd : HPYSR AISH, Ydre AIAFA0T | ATA HFYTR AT
@1 fAQISATY | FORTRAN Base-1ll, @lcd 1-2—3 ¥ d2qT YRM™®H
TITHHTT |

s — §
ST TfADT - T Yd AdHeudr] | fag 3k Hg Yuntrdr HT
et AT BT AT, T/ FHIHIO, UNT FHIHIOT, IUTET
qeIm AUfaTpATNATT T2 Tds AT |

arg A gWA, YT TAT qEF : TRAT SIAT qT FNST STAT
SO | AR FEIH 39F qAT & FgId o4, JMHG ardrg qom gardl

Q&TdT, ST AT |

TH T3 Ud AT TS SOl H g8 UfhAT, u§ goid H qEAyd

fawpie, 1 T8 S99 H SIS IUTHISH, ST Sl BT fJHey,

fge~w @ WS METH| dbfeus Sed — HERIT TAT e

J-TY, TOF STARYT dl I+ | 19, g9 dr adg e,

ArcgdIiTe 91y, Srazgeaiy 9T JAfafRed arg ®Reb, so9 A9

faeelyor, Iz va ¥+ Hod e I9®! A9 |
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3. S IF=RI, YA UF arargdHdd | TP e &l fdr w1 =re |

faeaTRT |asl ¥ AT A=AROT, YOTIfed qo Jad Hasd gRT ST

J=RUT | HWAT fAFEATHE YART qAT IS FHE AARUT B A
fagem=g, faferor 99| egm™ qm og™ ddsl @ e Wl

faffma | dcas  fagawor| w1 Uy gefidas @$  gd Yomterr,
cafors, qiftys qerr guRer |rerd 9 fgeser| gEfiqe & qer gen
famey, gefids gorfarar Qe ducs, ATGdiAd — & Jadbid —
2figa — wIRdar aR&ba, AR geiia |

T —TF qAT ST AIF . AAddT, FAT qAT SOl FHHROT | FHINY
der grafd®d yarg, B YWY, I WY | 3187 YIrg cars~d eIl
AUIe®H, YdT8 UR cdl IF s, YUMAHIY, Judh+<x |UIsH | fadr
faedor qorm fgef9 | 91w, g9, URHATY] Tl YdleRd SHoll I3 8q

WA HT T4, 9 ATTR Tl gof ¥R St A7 | melfas 3=

919, ITd SYT! d1gcd, $I¥S 9 ¢ 8l & IUBRV| S¢ U

gefided S UUMell, AT Fgad, T T GIF ST 78, fafere

SOl FIAT BT URATAT T AIRETT, [aRD &0, Fol IcuTa
®T 3ATRfd eI |
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6.. gafavofg fasm=

Ylsg — I

Sira faeim= (9o Sirg fasm aom grahfas a9re)

Sira fagma &1 uR=y, e, faug a3 2 uaiarofia gfteswio 9 saaT
A8 | Sigd @1 22 el uR Sfiae &7 fqaTd @ Siiaq &1 4 — qgedasid
gafd U Silg—ol=q, Sfiargd del 99T, gd H Silgd & yfawy ud
fadqror, grrarfcasia Ay, Afee fadiy, gedl R Sflad & Wwyu (Faefd
g SHg—o=qall & |l Wwy), Sd H Sigq, {f¥ ur a9, a1y, S qe
A A geH S, geAsiia qm AT, Ja&T JeAsiial b1 fagerd, 9q«Er S
EEISN

giffemrer fAgrd « sfagrw, &9, ST, IhH aUT ATHTSd, UYgdard aeil
ATHHR], &Y — AE B JATEMR YR IS YT SHa—I=q3ll BT aifihRoT,
SUGTT &1 Adbeudl, Sfgd  awgsil &1 |ITSH, FeASdl g HRol,
giRfRerfae  aeffevor gorrell, W98 9 9rqu—=9, URRelv, Y€y oTd,
gTfoTSITa, Hie—afdT &1 afkReror |

fafrs  ggfaroflg oRRefaal & oeflm giRRefdes @,
STAIGNE, YRGS, Fqungide, AegIgie, URIE| 9fH 4R g &7
fadq=or qom gda= | fgaRer 2 SRSl HRE | A8TEIdg 9879 |
gEITIAT, UTHfad FA1EEl & qug &F qn Ag<, Sifdd der ersird
[T | AAHIONT q2qT JTIHI0NT AT AR DT HIHATY |

TfIHRIT FHF 0 99 Ud Sflg GAEH, wRd 1 99 FGUal, Sid—uig
FHE, TR U] d0 AcK §H1EH, W A9, g @rg 9.y, oy
FHEA, IRA DT S &1qd1, Aegfd Y & gvma |

FAdTHReI FHYHA : ST S, HITAl, dd, UTHidd 19, ST e
& A IUFIT & gRoTH |

ArSIT dT 9GSl S G - drel g 1 df¥ge AT dr sEa)
AT, wifae Sfrad %g arell S @ GId, IRA & Aol ol a9aTe |
A9 BT T ATILIHATY, qT¢ 31X T |

71 vd wfre wwed, dRae Refa, wRa & wfva wamed, gy
qen WS | SOl FH@EE . dRge Sl [YAIT, Holl  ATITIBATY,
URFRTITA AT AR URFRITA $Holl Fid, ddbfedd Sl Fid, ¥Rd & Holl
FHET | UTHad Al & G2 499 & URTUNRS GG |
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yuvs — ¢

ged] fIeme (UafaRofiy I9TIT I qen qaqd ¥ fasr)

gIATaRY] &1 TATABI, qrgaved H AfFEfad 9afis gard, A1
Reaar 4 IMEafa, dRags qqige &1 q9Eafe  JqfHag, Sa &
AT, F[TAT wifdd qu1, fadal &1 Herdr Sa @ o d ufkad,
TEAGIGA &1 Slg, 9ad # IR 449, Id A Haqd ShAvig g
AIHANT FAfHATY, STl & ~IIgd dq7 I&IT & Gid, [Faal w1 HeArdR
S @ o # uRgdd, RefasndaAdy, frsg &1 $9l, r4arafie  erHar,
AT FHed, ¥ ARG JqfpATY, Faafiadr Icurg, Hraf-c
gUTell | DEARBIRE HH0T dUqT ATAT IRR R 9D GHTd | Ihdc<d : BT
ATT® : BISSIHTEA, IIAraxvl, I, FFHAT AR qraraxel &1 rarafas
AT |

ATUATT BT ATY9 qm =1, ygiaReily 9@ TR, YW U9 IR
FHISSH g X, ATITYIA A qqT qrgAvSHIT R |

JIYAvSIT TG T §AIY, BAMRAI Bl GG HRA ATl DR,
WEAT & Wy, e E, o 99 G |

gedfl #1 ATREG FFA, Yddh [dH™, ug =d:Hd, AaHUSH
T AYIAT | HETEIHY dem geTasryg gddl |AvgHr |

Al @ SR, VA °Gd, Vo b HAVd Wiel, g @S, @i
AT | &1 U9 SEGT 9941, g &Rl Ufhdr, a1 H [ Ud ged
JIf Iy, JaT a¥ffeRor, IR B Y |
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7. QT

Yis—3

GG ECERCEE

g9 UIRRIfIH & Sifdep 3R sRifdd gch | a9 FYIR JGURUN, U¥h dH 3R Sl
Hae, UIRReNDI AJEHY Ud =RA fdg | 4R H a9 & YSR | Uoiadl &I ugerd, HIrol
IR oM@, TSI 4T 3R Fell B WA & g | 99 aF & 9 g gt &l
YT PR dlel I SRS | 941 F M iR Ui aRIaed, IS &l ddeid, a9
ORIl qehelh— IR RITRAT, Ulell ST 3R Sl @ I@ME, Uld ggg Hel iR =it 95
(UFET) BT, RITUAT Ud ST, TSI, THIS, IR, U Il DTS |
99 T vgfadl vd gl &1 ae

Ry ure, JresTad, YaRvl, M, FIUE Ud RUR Ughd, Gl &1 g3+, dd
Haed TRIPI BI WIUAT Ud U | Haed Ughd, M=o daeie gge AAS Ughd, IO
FfcTHg 99 & AN Td I H IRAERNETG Ud MY Uiy | B Mfid dga &
TAIRIRIE  difewiforar semRaer siiedl, T gar a1y, stsidbanad Rgded, drdad  diar

N O

HARAT  FHACTHIORT, Sadrorar  difchiferar, shwdr AR, Jafaed  gEfs,
e JMEIRAT, ERfAfhar a5y, TRIRGIFT d¥eliciel, USRIGNE HAgfUsM, UrRifd
GfThRT, e eqd, <aeMT Ufed, oo e, Sfiqforar, g, effmforn

Uiy, THIRUSH gfisd! STHieTsT STl |

HY T d AHISTS ari-ia] T AaeIHAR, & BHe! HI JqAdeR, TSIl B
794, BN aife ggfaal &1 aiffax, eeicar & fAf gt — wiRRefde Fw & dgd
S are! ugfodl, qguarerig uredl vd NTFP ysiiicai &1 9o a1 gd 5899 &1 gfd o
qIAPT | 2B AMISTD arfve! IR Td SURERIAT | S HAe9IHIar | Y &3 a1 | By e
B S, Yh AR STl A7 YA ari-ia! |
Y EReT0T UG STANTH YaEe

99 HaT, Ja EREAT BT e, Wifdel, IRE Ud Sifde IoTeE, g aRe,
RIS, Y—&RU & PRV, &RV & dIed, I AR S &R0, Y Td w_dl g & & 3R
JER B FERIR | A ARET0T § gl B B, FaT S B dedl bl A0 AR I QM |
geH Brafn B A GIR H AT | SIANH Y6eH, SR Bl JGERON, 1! Sl s
TIAER GRG0 8 SN fdbr | T Sol gRT B RASHRU [FH—RISAT 3R
Y—Rge A, 3fad &, Ygd Ud gddi b1 YAard Seiice STRTH UdeH, STl IR
3R STl |, oIl MRV BT GARIIL 3R FTARTH Y= |
ey gfRene

uTey URSIE ® FHRI RN, Ugfadl d ddbild, UThidd AFD T4 596 IUIN
# uRad | I97 I@TeH IR A e, WA, Jedidh, IERETT Ud SUARGr | Fafa qeqor
UTpfcies a1 Ud AIMDI BT GUR | Uy GuR H g Ufbar gd ddbsiled | a9 AailRe ard
Td I AT 3F S ARETT YD Ui Aheileh, dral YHTOThT |
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Yis—q
99 geed

Sqay, g iR 9 Uae @1 Taeiish, YR &I SHTSdl iR YawH, a9 ICved, Xl
IR A faem, Aqa Sded & RIgra 9M=I 99, 3MTad, 377eel &7 99 &I favelvor, Sus
"4, eRUT &3l BT YgE FqATAS 99, BRIAGH TIR R B gl iR faRkeear
IR IS Uavem H IS YfAdT, Uafa wRev, g fafduar &k o= M, afte At
IR IHD! AT, T 99 Yo & g, s AN, R, STfEr iR e, o™ a4
|fAfd o1 @R /T |

g1 A9 U JGR Fdg

gl SR AEM SN AN, Mdls, $dlg, A, Jfg 3R URY AT, J&T Uih, |H
AEle e gd oiid diffe dfy vd dfeir ugfadl ok 9T Yavs, SUS UM, 3R
WUE I, UG IF Bl I9MT Td DT SYANT, WIS oA fIeelvor Ygr dded & g
AN 3R WIS, GG HIGH §RT I 3MMESIed I Sfid HAT| 99 UG =g |Rlerdh
I ugfd |

9 3refere ud faume

g9 e, JMERYT RAgT, qod  SUANT fAwelwor , A7 &1 A Td ryfel | ol et
& qAPT, ad] B AeHIRAT Yd AHIID (O 9Ivor | o+ Sral Ud Harsil & Jedidh
g v fAaer, faurae: 99 fderd @1 3fdet, 1894, 1952 3R 1988 &I I aH
Mt |, 4 S Hedl fare ok 99 i, Uers U wivr 99 IuS ITE, AR U
ARAATHD YRTHH | a9 B AR R g | AR a9 AAFH 1927, AR a9
(SRS M) 2001 S0 U0 I SAReT0T A 1976 a9 (WReqon) fAf=d 1980, a0 <G
(AReTon) SrfSf 1972 QIR IH R, GATARYT (FReTon) Tfrf I 1986 |

I HE®E T STANT

TR w9 ¥ PRET 9 @ qed & g, amr (Logging) Td led d@eie Td
Rigrd, gRags ugfadi g o= Scarel & fded, Tor Susl a1 Icare (NTFPS) ufRursr ud
PHRIEAF | ME, e, AN, dolid i ™1, et 9, 99, R, da, 99, vl diy, arRaI,
AT 3R HSATH BT FUB | IS YWHIDIVT B HEd 3R ATLIHAY UG HRE, A RAgT=
Td FDHIHIV DI U WA UG I | IS 07 FAHIRT ST Td IUANT | Fial, IR
Td WRE gadE H [EET DI b Al DAY B gaae Rl | Ubrs e 9o
UHTS BT IUANT |

CERRG

AMITIRAR Ud AR, 41 & farer & forg ScoRerRl HeIg— A1d dTelq. A9l SiTell SiaR
vd aiaRofiia e, Farer vd SueiRa A, 7 faer vg o @ fasrer & forg Savard
BR®, YR BIIABRI, T, T4, 7dy RIBR, HUGEH, 3MfAHHOT e Urdd Ud 99 W
PRIz, o i @ Tow, &R, TR O% PR | 9RO BT qarg Td @t ¥ oo, afy oY R
A | UIERITeT Ud 90T &3 & Ag@yul dHic Ud I0T | Hafed dic Ud INT Y& |

qItaRor T g fafderar aRkeds

UYTaRT g Ud Hgdd, d-9-19F &I YT, a9 319 Td fafdy a9dy aRieag s Arsfa,
iy, fdera gRare g, gafeRer ok Sfg fafdydr § Sizan gfg, uguol & UeR 99d Td
FRIF® AF®, TAEd aiieT, M9 88d U919 |, S WRd ge Ud 3l ayl g9 gd
FRIFT JUR | UATaRoT RV H UIGY Ud I+l Bl YAl | 9y FRIF0 T SUAR | 5o Ul e
ygyol, gafaRer uRevr, ggtaRer gura favetyor, wRewr, Sfa fase, oo fafdgdr dxeror @
gfgaqol ugfoar SR &=l & ARy wey o | g uIRReI®! vd |qa faer &1 6Refor |
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