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vfuok;Z fo’k; 
 

1- lkekU; Kku & 100 vad  
lkekU; Kku ds Á'u i= es a jk"Vªh; rFkk vUrjkZ"V ªh; egRo dh 
lkef;d ?kVukvks a ] Hkkjr dk bfrgkl & Hkkjrh; LorU=rk vkUnk syu] 
Hkkjr dk lafo/kku] foKku dh lkekU; tkudkjh rFkk le>] ftles a 
voyksdu ds ,sls nSfud fo"k; rFkk vuqHko lfEefyr gS a ] ftudh ,d 
f'kf{kr O;fDr ls vis{kk dh tkrh gS] ls lacaf/kr iz'u lfEefyr 
gks ax sA izÑfr dk Hk wxk sy] mŸkjk[k.M es a LFkkuh; Lo'kklu lfgr 
jktuSfrd iz.kkyh rFkk Hkkjrh; vFk ZO;oLFkkA 

2- vaxz st+h & 100 vad  
  fuca/k] la{k si ys[ku] i= ys[ku] mi;ksx] 'kCn Hk.Mkj rFkk 

O;kdj.k dk iz;k sxA 
 

oSdfYid fo"k; 
 

3- fuEufyf[kr es a ls dksb Z 2 ¼nk s½ fo"k;A izR;sd fo"k; ds 200 vad gS a %  
 1- Ñf"k 
 2- ouLifr foKku 
 3- jlk;u foKku 
 4- dEI;wVj vuqiz;k sx@dEI;wVj foKku 
 5- bUthfu;jh@vfHk;k af=dh 
 ¼Ñf"k@jlk;u@flfoy@dEI;wVj@fo|qr@bysDVªk Wfud@;kaf=d½ 
 

6- i;kZoj.kfoKku 
7- okfudh 
8- Hk w foKku 
9- m|ku foKku 
10- xf.kr  
11- Hkk Sfrdh 
12- lkaf[;dh 



13- i'kq fpfdRlk foKku 
14- izk.kh foKku 
 

izR;sd oSdfYid fo"k; tks 200 vad dk gS] dk ,d iz'u i= gksxk ftldh 
vof/k 3-00 ?akVk gk sxhA izR;sd iz'u i= es a nk s Hkkx gk sxa s ftlds izR;sd 
Hkkx es a pkj iz'u gksxs aA vH;kFkh Z dks dqy ikWp iz'uk s a ds mRrj nsus gS aA 
iz'u i= ds izR;sd Hkkx ls U;wure nks iz'uk s a ds mRrj nsuk vfuok;Z gSA 
izR;sd fo"k; dk Lrj ,oa ikB~;dze fo'ofo|ky; dh fMxzh ijh{kk ds leku 
gS vH;kFkh Z dks mijk sDr oSdfYid fo"k;k s a es a ls fdUgh nks dk p;u djuk gS 
fdUrq fuEufyf[kr fo"k;k s a ds ,d lkFk p;u dh vuqefr ugh gk sxhA 
¼d½ d`f"k] d`f"k foKku]i'k q fpfdRlk foKku  
¼[k½ jlk;u foKku ,oa jlk;u vfHk;k af +=dh 
¼x½ dEI;wVj vuqiz;k sx] dEI;wVj foKku ,oa dEI;wVj vfHk;k af +=dh  
¼?k½ fo|qr vfHk;k af=dh ,oa bySDVªkfuDl vfHk;k af=dh  
¼M+½ xf.kr ,oa lkaf[;dh 
 
¼ch0½ ek Sf[kd ijh{kk& 75 vad 
 
                                           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 fluctuationsand 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. 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. 
 

 
1. 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 
 

1. 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; 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. 
 

 
1. 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    
 
                                                 3. 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. 
 

 
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, 
(ii) 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. 



 
 
 

4. ANIMAL HUSBANDARY AND VETERINARY  SCIENCE 
 

SECTION – A 
 

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. 

 
B. 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. 



 
 
 

C. 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 
1.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. 
2. Milk product technology . 

 
 

SECTION B 
 

A. 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 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. 

 
B. 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. 3. Physiology of blood and its 
circulation, digestion, respiration, excretion, endocrine gland in health 
and diseases. 4. General knowledge of pharmacology and therapetics of 
drugs. 5. Veterinary-hygeine with respect of water, air and habitation. 6. 
Milk hygiene. 

 
C. Animal diseases 
 1. 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. 

 
D. 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. 

 
 
E. 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. 

 
 
                                             5. 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 eax, cos ax, sin ax, xm, eax, cos bx, eax, 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. Statistics – 
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. 
  
                                  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 Rn 
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. 
 
 

 



 
 
 
 

6. 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, 
IUPAC 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 d1 to d9 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 d1 to d10 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 Ca2+. 
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, α, β-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. 
 
 
 
                                                 7. 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. 
                                             
 
                                                 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. Palaeogeographic 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 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. 
 

                     9- Ñf’k vfHk;kfU=dh 
 

[k.M & v 
1- Hk w ,oa ty laj{k.k % e`nk ,oa ty laj{k.k dk fo’k; {k s=] {kj.k dh 

;kfU=dh rFkk izdkj] blds dkj.k] o’kk Z ] vi/kko ,oa volknu laca/k 
rFkk mudh ekiA Hk w {kj.k fu;U=.k mik; & tho foKkfud rFkk 
vfHk;kfU=dh] lzk sr rV laj{k.k] o/kh Z vojk s/k] leksPp ck a/k] leksPp 
[kkfr] leksPp f”kyk] fHkfŸk] leksPp jokbZ;k a] mŸky] fu’Øe rFkk 
?kkl ;qDr tyekxZ] tynjh fu;U=.k lajpuk,a & LFkk;h ,oa 
vLFkk;h & LFkk;h & Hk w laj{k.k lajpukvks a dk vkdYiu tSls fd 
izof.kdk] cw an] cw an izo s”k vf/kIyouA [kkn~; fu;U=.k ds fln~/kkUr & 
[kkn~; iFkA tykxe izca/ku & vUos’k.k] vk;k stuk rFkk fØ;kUo;u & 
izkFkfedrk {k s=k s a rFkk tykxe dk;Z ;k stuk dk p;u] feV~Vh dh 
ek=k dk vkdyu rFkk ewY; fu/kk Zj.kA okr {kj.k izfØ;k & 
jf{k&iV~Vh rFkk okr iru gsrq vkdYiu & mudk izca/kuA ou 
¼laj{k.k½ vf/kfu;eA 

2- ok;O; QksVk sxzkQ+h rFkk nwj laos’k.k % QksVk sxzkfQ+d Nfo;ks a ds ewy 
y{k.k] O;k[;k dq aft;ka] O;k[;k gsrq midj.k] Hk wfe mi;ksx] Hk w 
foKku] e`nk ,oa okfudh gsrq izfr:i O;k[;kA 



nwj laos’k.k % & ikjEifjd rFkk nwj laos’k.k n`f’Vdks.kk s a ds xq.k&nks’kA 
mixzg Nfo;ks a ds izdkj] mixzg Nfo O;k[;k ds ewy rRo] e`nk] ty 
rFkk Hk w mi;k sx izca/ku gsrq n`”; o vadh; O;k[;k dh rduhds a] th 
vkbZ ,l dk mi;ksx] ou vkPNknu] ty lalk/ku lfgr tykxe] 
ouks a dh vk;kstuk ,oa fodkl es a th vkbZ ,l dk mi;ksxA 

 
3- flapkbZ rFkk tyksRlkj.k % flapkbZ gsrq ty ds lalk/ku] y?k q flapkbZ 

ifj;kstukvks a dh vk;kstuk rFkk vkdYiuA e`nk vknz Zrk ekiu 
rduhds a & e`nk&ty ikni laca/kA Q+lyks a dh ty vko”;drk,aA 
ty ,oa Hk wry ty ds la;qDr mi;ksx dh vk;kstukA flapkbZ ty 
dh eki] eki ds lk/ku] fooj] okj rFkk izokfguh & flapkbZ dh 
fof/k;k a & Hk wry] lspd rFkk nzIlu] flapkbZ n{krk,a rFkk mudk 
vkdyu] ugjk s a dh vfHkdYiuk vkSj mudk fuekZ.k] Hk wfexr 
ikbZiykbZUl] gsMxsV~l] iFkk arj cDls rFkk lM+d ij djus ds fy;s 
lajpuk,aA 

 Hk wfexr ty dk gksuk] dqvk s a dk ty “kfDr foKku] dqvk s a ds izdkj 
¼V~;wc oSy rFkk [kqys dq, a½ rFkk mudk fuekZ.kA dqvk s a dk fodkl ,oa 
ijh{k.kA iaIl ds izdkj] p;u ,oa lalFkkiuA th.k Z ,oa foQy dqvks a 
dk iqu% LFkkiuA 

 tyksRlkju] tykuqo s/ku ds dkj.k] tyksRlkj.k dh fof/k;k a & flafpr 
o vflafpr Hk wfe dk tyksRlkj.k] Hk wry] mi Hk wry rFkk Å/okZ/kj 
tyksRlkj.k iz.kkyh dh vfHkdYiukA ?kfV;k ty dk lq/kkj rFkk 
mldk mi;ksxA {kkjh; o yo.k e`nk dk mn~/kkj.kA flapkbZ rFkk 
tyksRlkj.k iz.kkyh dh vkfFk ZdhA flapkbZ gsrq {k sI; ty dk mi;ksx 
& lrr~ flapkbZ] lk/;rk rFkk vkfFk Zdh gsrq {k sI; ty ds ekudA 

4- Ñf’k lajpuk,a % LFky p;u] iz{k s= x`g] iz{k s= LFkku] i”k q”kkyk] 
dqDdqV “kkyk] lwdj”kkyk] ;a= rFkk vkSt+kj x`g dh vkdYiuk rFkk 
fuekZ.kA vukt] [kk| o pkjk gsr q Hk aMkj.k lajpukA iz{k s= ekxZ rFkk 
ckM+ dh vkdYiuk ,oa fuekZ.kA ikS/k i;kZoj.k gsrq lajpuk & xzhu 
gkmllst+ & iksyh gkmlst+ rFkk Nk;k x`gA bekjrh ydM+h] bZ aV] 
iRFkj] VkbZYl] daØhV bR;kfn & Hkou fuekZ.k es a mi;ksx gk sus okyh 
lkekU; lkexzh rFkk muds rRo] ty vkiwfrZ] tyksRlkj.k rFkk 
LoPNrk iz.kkyhA 

 
[k.M & c 
1- iz{k s= ÅtkZ rFkk ;a= % Ñf’k ;a=hdj.k rFkk bldh ifjf/k iz{k s= ÅtkZ 

ds lalk/ku & vuqizkf.kr rFkk fo|qr&;a=h;A m’e izoSfxdh] 
vkUrfjd ngu ;U= dk fuekZ.k o lapkyuA vkUrfjd ngu ;a=k s a dh 



bZ a/ku] mŸkkiu] miLusgu] “khryhdj.k] izpkyu iz.kkyhA Vª SDVlZ rFkk 
ÅtkZ fVylZ ds fofHké izdkjA ÅtkZ ikjs’k.k] ry pkyu] ÅtkZ mM+ku 
¼ih Vh vks½ rFkk fu;U=.k iz.kkyhA izkFkfed rFkk ek/;fed [ksrh gsrq 
iz{k s= ;a=k s a dk ifjpkyu rFkk vuqj{k.kA lad’k Z.k fln~/kkUrA cqvkbZ] 
ikS/kjk si.k] vUrjkÑf’k & vkSt+kj ,oa midj.kA ikS/k laj{k.k midj.k 
& lhdj.k rFkk /k wyu] Qly dVkbZ] fuLrq’k.k rFkk midj.kk s a dks 
feykuk] feV~Vh pykus rFkk Hk wfe fodkl gsrq ;a= & fof/k;ka rFkk 
ykxr vkdyuA ekuo&;a= iz.kkyh dh ,xks Zuk sfeDlA m|ku foKku 
rFkk Ñf’k okfudh gsrq ;U= & [kk| ,oa pkjsA Ñf’k rFkk okfudh 
mRiknk s a dh <qykbZA 

2- Ñf’k & ÅtkZ % Ñf’k ifjpkyuks a rFkk Ñf’k izlaLdj.k dh ÅtkZ 
vko”;drkA Ñf’k vuqi;ksxk s a ds fy;s fo|qr eksVlZ dk p;u] 
laLFkkiuk] lqj{kk rFkk vuqj{k.kA lkS;Z ¼rkih; rFkk izdk”k & 
n~;qekf=d½] ok;O; rFkk ck;k sxSl ÅtkZ rFkk Ñf’k es a mudk mi;ksxA 
vkUrfjd ngu ;U=k s a dks pykus rFkk fo|qr ÅtkZ mRiknu gsrq 
ck;k sekl dk okrk Z;uA ÅtkZ&n{k [kkuk idkus ds LVk so rFkk [kkuk 
& idkus dk oSdfYid bZ a/ku] Ñf’k rFkk Ñf’k&vkS|k sfxd vuqi;ksxk s a 
gsrq fo|qr dk forj.kA 

 
3- Ñf’k izfØ;k vfHk;kfU=dh % Qlyks a dh dVkbZ i”pkr~ izk S|k sfxdh rFkk 

bldk foLrkjA Ñf’k mRiknk s a rFkk lg mRiknk s a ds vfHk;kfU=d xq.kA 
;wfuV ifjpkyu & Ñf’k mRiknk s a rFkk lg&mRiknk s a dh lQkbZ] Js.kh 
fuekZ.k] vkdkj ?kVkuk] ?kuRorrk] ladsUnz.k] “kk s’k.k@futZyhdj.k] 
ok’ihdj.k] Nkuuk] tekuk rFkk laos’VuA lkexzh mi;ksx midj.k & 
isVh rFk vfHkokgd] ckYVh mRFkkid] mudh {kerk rFkk ÅtkZ 
vko”;drkA 

nqX/k rFkk Ms;jh mRiknk s a dk izlaLdj.k & ltkrh;rk;] “kj] 
i`FkDdj.k] uhjk sxu] thok.k qguu] “khdu rFkk osYyu }kjk lq[kkuk] 
eD[ku cukuk] vkbZl Øhe] pht+ rFkk Jh[k.M & fuekZ.kA vof”k’V 
rFkk lg&mRikn mi;ksxA pkoy dk Hk wlk] xés dh [kk sb Z] ikS/kk s a ds 
vof”k’V rFkk ukfj;yA 

4- Ñf’k vfHk;kfU=dh es a midj.k&mi;ksx rFkk dEI;wVj vuqiz;k sx % 
bysDVªk S fud ;qfDr;ka rFkk muds fo”k s’k xq.k % jsDVhQk;lZ] 
,EIyhQ+k;lZ] vkWlhysVlZ] eYVhokbcz sVlZA vadh; ifjf/k & vkuqØfed 
rFkk lesfdr iz.kkyhA MkVk izkfIr rFkk Ñf’k vfHk;kfU=dh izfØ;kvks a 
ds fu;U=.k es a y?k qi zlaLdjk s a dk vuqiz;k sx & ry] izokg] vk;kl] 
rhozrk] foek sVu] ÅtkZ] ncko] “k wU;d rFkk rkieku gsrq ekiu 
iz.kkfy;k¡A dEI;wVj & ifjp;] fufoZ’V@fuxZr ;qfDr;ka] dsUnzh; 



izlaLdj.k ;wfuV] Le`fr ;qfDr;ka] ifjpkyu iz.kkfy;ka] izk slsllZ] 
dhck sMZ ~l rFkk fizUVlZA Ñf’k vfHk;kfU=dh es a izrhd xf.kr] izokg 
lafp= fof”kf’V;kaA dk;ZØe vuqokn rFkk tfVy iz”u fo”ys’k.kA 
eYVhehfM;k rFkk n`”;&JO; lgk;rk,aA 

 
    

10- jlk;u vfHk;kfU=dh 
 

[k.M & v 
¼,½ nzo rFkk d.k izkoSfxdh & nzo dk vkyxRoA ijrh rFk iz{k qC/k izokgA 

lrrk dk lehdj.k rFkk usfo;j LVksDl lehdj.k & cuks Zyh dk 
izes;A izokg ehVjA la?k’k Z.k ds dkj.k nzo jk s/k rFkk ncko es a 
fxjkoV] jsuk sYM dh la[;k rFk la?k’k Z.k dkjd & uyh dh :{krk dk 
izHkkoA uyh dk fdQ+k;rh O;klA iaIl] ty] ok;q@ok’i] tsV 
mék;d] laihMd] /kefu;ka rFkk ia[k sA nzO;k s a dk m}sx rFkk feJ.kA 
Bksl o ysbZ dk feJ.k & nyu ,oa is’k.k& fln~/kkUr ,oa midj.kA 
fjfVaxj rFkk ck S aM ds fu;eA Nkuuk rFkk Nkuus ds midj.k] nzo 
d.k ;kfU=dhA vck/k rFkk vojk s/kd O;oLFkkiuA nzohdj.k rFkk 
U;wure nzohdj.k izo sx laihMu ;ksX; vlaihMu ;ksX; izokg dh 
ladYiukA lkUnzk s a dk ifjoguA 

¼ch½ iq at vUrj.k & O;wgk.k q izlj.k xq.kd & izFke rFkk f}rh; fu;e rFkk 
izl`fŸk] iq at vUrj.k xq.kd] iq at vUrj.k dk fp= iV~Vh rFkk os/ku 
fln~/kkUrA vklou] ljy vklou] lkis{k mRirrk] izHkkx”k% vklou] 
vklou gsrq iV~V rFkk laosf’Vr LrEHk] ifV~Vdkvk s a dh lSn~/kkfUrd 
la[;k dk ifjdyuA rjy & rjy lkE;A fuLlkj.k & fln~/kkUr ,oa 
O;ogkj] okfr izpw’k.k LraHkk s a dh vkdYiuk] lq[kkukA vkDysnu] 
vukDysnu] LQ+Vu] midj.k dh vkdYiukA 

¼lh½ Å’e vUrj.k & laokgu] rkih; laokfgrk] foLrkfjr Hk wry Å’e 
vUrj.kA U;q}gu & vck/k rFkk cykrA Å’e vUrj.k xq.kd & 
uqlsYV la[;kA ,y ,e Vh Mh rFk izHkkforkA nksgjh uyh rFkk dop 
o uyh ,oa Å’e fofu;edks a ds fy;s ,u Vh ;q fof/k;k ¡A Å’e rFkk 
xerk vUrj.k ds e/; lkn`”;A mcky rFkk la?kuu Å’e vUrj.kA 
,d rFkk cgqy izHkko ok’idA fofdj.k & LVs¶yku &  cksYV~teSu 
fu;eA mRlkj.k rFkk izpwf’krkA HkV~Vh ds Å’e Hkkj dk ifjdyuA 
lkS;Z m’ed 

 



¼Mh½ uk soky i`FkDdj.k izfØ;k,a & lkE; i`FkDdj.k izfØ;k,a & v;u 
fofu;e] vkl`fr] fo|qr O;k”ys’k.k] foijhr vkl`fr] ikjikou rFkk 
vU; dyk izfØ;k,aA O;wgkf.od vklouA vf/kdk’Bk nzo fuLlkj.kA 

¼bZ½ izfØ;k midj.k vkdYiuk & ik= vkdYiuk ekun.M izHkkfor djus 
okys dkjdA {k Sfrt xksyh;] okrkoj.kh; rFkk mPp ncko gsrq Hk wfexr 
Vafd;kaA laoj.k fpfiV rFkk vaMdkj “kh’k ZA vkyac dh vkdYiukA 
fuekZ.k dh lkexzh & p;u dh fo”k s’krk,aA 

¼,Q+½ izfØ;k izkoSfxdh rFkk fu;U=.k & n`”;@okfrd@lkn`”;@vaxqyd 
ladsr ds :iks a es a ladsr ds lkFk Lrj] ncko] izokg] rkieku tSls 
izfØ;k ifjorZu“khydks a gsrq ukius ds midj.k] fu;U=.k] 
ifjorZu”khyd] izgLruh; ifjorZu”khyd rFkk Hkkj ifjorZu”khydA 
js[kh; fu;U=.k fln~/kkUr & ykIysl] :ikUrj.kA ih vkbZ Mh 
fu;U=dA b’Vdk fp= fu:i.k {kf.kd rFkk vko`fŸk izR;qŸkj] lao`Ÿk 
ik”kh iz.kkyh dh fLFkjrkA mér fu;U=.k dk;Z uhfr;kaA dEI;wVj 
vk/kkfjr izfØ;k fu;U=.kA 

    
[k.M & c 
¼,½ lkexzh rFkk ÅtkZ larqyu &  iqujk si;k sx@miekxZ@ektZu ds lkFk 

izfØ;kvks a es a lkexzh rFkk ÅtkZ larqyu ifjdyuA 
Bksl@nzO;@okrh; bZ a/kuk s a dk ngu] rkRo;kSfxd laca/k rFkk vfrfjDr 
ok;q vko”;drk,aA leks‘kh; Tokyk rkiekuA 

¼ch½ jlk;u vfHk;kfU=dh rki izkoSfxdh & rki izkoSfxdh ds fu;eA 
“k qn~/k la?kVdks a rFk feJ.kk s a g srq ih oh Vh laca/k & ÅtkZ dk;Z rFkk 
vUr% laca/k & eS SDlosy ds laca/kA jklk;fud {kerkA 
vkn”k Z@vukn”kZ] ,dy rFkk cgqy la?kVd iz.kkyh gsrq ok’i&nzO; 
lerksy] lerksy fLFkjk ad] lerksy ifjorZuA rki izkoSfxd pØ & 
iz”khru rFkk ÅtkZA 

¼lh½ jklk;fud&izfrfØ;k vfHk;kfU=dh % & ?kk.k izck/kd & le:i 
izfrfØ;kvks a dh xfrdh rFkk xfrdh vkadM+k s a dh O;k[;k vkn”k Z izokg 
izck/kd & lh ,l Vh vkj] fux izokg izck/kd rFkk muds fu’iknu 
lehdj.kA rkieku izHkko rFkk foiyk;d izfrfØ;k,aA fotkrh; 
izfrfØ;k,a & vkostfud o vukostfud rFkk okr&Bksl o okr nzO; 
izfrfØ;k,aA vkUrj xfrfd rFkk oSf”od nj ladYiukA fu’iknu ij 
Hkktue/;k rFkk d.k vH;Urj iq at vUrj.k dh egŸkkA izHkkodkjh 
dkjdA lerki rFkk vleku rki izck/kd rFkk izck/kd fLFkjrkA 

 
¼Mh½ jlk;u izk S|k sfxdh & izkÑfrd tSfod mRikn & dk’B vk/kkfjr 

jlk;u] xksnZ rFkk dkxt] Ñf’k m|ksx & “kDdj] [kkn~; rsy 



fuLlkj.k ¼o`{k vk/kkfjr chtks a lfgr½ lkcqu rFkk viektZd] 
vko”;d rsy & ck;k sekl okrhdj.k ¼ck;k sekl lfgr½ dks;yk ,oa 
dks;yk jlk;u@isVªk sfy;e rFkk izkÑfrd xSl & isVªk sfy;e 
ifj’dj.k ¼ok;qe.Mfyd vklou @ foiVu @ lq/kkj½ isVªk s jlk;u 
m|ksx & iksyhfFkyhUl ¼,y Mh ih bZ@,p Mh ih bZ½ ik syhfouk;y 
DyksjkbZM] ik syhfLVjhuA veksfu;k fuekZ.k & lhesUV rFkk pwuk 
m|ksxA jax ,oa okfuZ”kA dkap ,oa e`fPNYiA fd.ou & lq’ko rFkk 
izfrthoA 

¼bZ½ i;kZoj.k vfHk;kfU=dh rFkk lqj{kk & ikfjfLFkdh rFkk i;kZoj.kA ok;q 
rFkk ty es a iznw’kdks a ds lzk sr & gfjrx`g izHkko] vkstk su ijr 
lekfIr] rstkc o’kk Z ] v.kqeku”kkL= rFkk i;kZoj.k es a i znw’kdks a dk 
foltZuA iznw’kd Lrjk s a dk s ukius dh rduhds a rFkk muds fu;U=.k 
dh dk;Zuhfr] Bk sl vof”k’V] mudk tksf[ke rFkk muds fuLrkj.k dh 
rduhds aA iznw’k.k fu;U=.k midj.k dh vfHkdYiuk rFkk fu’iknu 
fo”ys’k.kA vfXu rFkk foLQksV tksf[ke nj fu/kk Zj.k & ,p , t+ sM+ vks 
ih rFkk ,p , t+ sM , ,uA vkikr vk;kstuk] vkink izc a/kuA 
i;kZoj.k fo/kku & ty] ok;q i;kZoj.k laj{k.k vf/kfu;eA ou 
¼laj{k.k½ vf/kfu;eA 

¼,Q+½ izlaLdj.k vfHk;kfU=dh vFk Z”kkL= & izlaLdj.k m|ksx gsr q fLFkj rFkk 
dkedkt iw ath vis{kk,a rFkk vkdyu fof/k;k aA vkdyu rFkk fodYiks a 
dh rqyukA iwo Z izkIr udn izokg }kjk “kqn~/k orZeku ewY;A Hk qxrku 
okilh fo”ys’k.kA vkbZ vkj vkj] vo{k;] dj rFkk chekA gkfu&ykHk 
jfgr fcanq  fo”ys’k.kA ifj;kstuk vuqlwpu & ih bZ vkj Vh rFkk lh 
ih ,e ykHk&gkfu ys[kk] rqyu i= rFkk foŸkh; fooj.kA la;a= 
vofLFkfr rFkk ikbZfiax lfgr la;a= dk vfHkU;klA 

  
 
                    11- flfoy bUthfu;jh 
 
[k.M & 1 
Hkkx v % bUthfu;jh ;kfU=dh, inkFk Z lkeF;Z rFkk lajpukRed fo”ys’k.kA 
 bUthfu;jh ;kfU=dh % ek=d rFkk foek,a] ,l vkbZ ek=d] lfn”k] cy dh 
ladYiuk] d.k rFkk n`<+ fi.Mks a dh ladYiuk] laxkeh] vlaxkeh rFkk 
leery ij lekUrj cy] cy vk/k w.k Z rFkk uSfjXuku izes;] eqDr fiaM 
vkjs[k] laizc af/kr lkE;koLFkk] dfYir dk;Z dk fln~/kkUr] lerqY; cy 
iz.kkyhA 
izFke rFkk f}rh; {k s= vk/k w.k Z ] nzO;eku] tM+Ro vk/k w.k ZA LFk Sfrd ?k’k Z.k 
vuar ry rFkk fnDekuA 



“k qn~/k xfrdh rFkk xkfrd % dkrhZd “k qn~/k xfrdh rFkk /k z qoh; funs”kk ad] 
“k qn~/k xfrdh] leku rFkk vleku Roj.k ds v/khu xfr] xq:Rok/khu xfrA 
xfrd d.k % laosx rFkk ÅtkZ fln~/kkUr] Mh- ,ysEcVZ fln~/kkUr] izR;kLFk 
fiaMk s a dk laxBu] n`<+ fi aMk s a dk ?k q.k Zu] ljy vkorZ xfr] xfriky ifg;kA 
inkFk Z lkeF;Z % ljy izfrcy ,oa foÑfr] izR;kLFk % fLFkjk ad] v{khr % 
Hkkfjr laihMk ax] vi:i.k cy rFkk cadu vk?k w.k Z ] ljy cadu dk fln~/kkUr] 
vuqizLr ifjPNsn vi:i.k izfrcy forj.k] le&lkeF;Z /kju] iŸkhnkj 
dekuh] izR;{k izfrcy es a foÑfr ÅtkZ cadu rFkk vi:i.kA 
/kju&oh{k si % eSdkys fof/k] ek sj dh vk/k w.k Z {k s= fof/k] vuq:i /kju] l?ku 
,dkad Hkkj fof/k] lk¶V dh ,aBu] lapj.k {kerk] l?ku dq aMfyr dekuh] 
LrEHkk s a dk izkO;kLFk LFkkf;RoA vkW;yj] jsudkbZu rFkk lhds aV lw=A nks 
foekvks a es a eq[; izfrcy rFkk foÑfr] ek sj o`Ÿk] izkO;kLFk Hk ax dh izes;] 
LFk wy ,oa ruq] flfyaMj( vkarfjd rFkk ckg~; nckok s a ds dkj.k izfrcy & 
ykes Z lehdj.kA 
lajpukRed fo”ys’k.k % dkfLVfy;kuksl izes; I rFkk II ] /kj.k vkSj dhy 
laf/k;qDr dS aph es a i z;qDr laxr foÑfr dh ,dkad Hkkj fof/k] <ky fo{k si] 
vk/k w.k Z forj.k] dkuh dh /kj.k rFkk vUrorhZ pkS[kVk s a ij vuqiz;qDr LrEHk 
lkn`”; fof/kA osyu Hkkj vkSj izHkko js[kk,a % /kj.k ds ifjPNsn ij vi:i.k 
cy rFkk cadu vk/k w.k Z ds fy;s izHkko js[kk,aA xfr”khy Hkkj iz.kkyh }kjk 
/kj.k pØe.k es a vf/kdre vi:i.k cy rFkk cadu vk/k w.k Z g srq ekun.MA 
ljy vkyafcr leery dhy laf/k;qDr dS aph gsrq izHkko js[kk, aA 
MkV % f=dhy] f}dhy rFkk vkcn~/k MkV & Ik”k q Zdk y?kh;u ,oa rkieku 
izHkkoA 
fo”ys’k.k dh vkO;wg fof/k % vfr/kkfjr /kj.k rFkk n`<+ <k apk s a dk cy fof/k 
rFkk foLFkkiu fof/k ls fo”ys’k.kA 
/kj.k vkSj <k apk s a dk IykfLVd fo”ys’k.k % IykfLVd cadu fln~/kkUr] 
IykfLVd fo”ys’k.k] LFk Sfrd iz.kkyh] ;kfU=d fof/kA  
 Hkkx c% lajpukRed bLikr % lqj{kk xq.kd vk Sj Hkkj xq.kdA dofpr rFkk 
osfYMr tksM+ rFkk la;k stu] ruko rFkk laihMk ax bdkb;ks a dk vfHkdYi] 
la?kfVr ifjPNsn dk /kj.k] dofpr rFkk osfYMr IysV xMZj] xS anh xMZj] 
cSVu ,oa ysflax ;qDr LVksfUp;Ul ( f”kyk iV~V rFkk izdk s.kh; LrEHk 
vk/kkjA 
jktekxZ rFkk jsyos lsr qvk s a dk vfHkdYi % okjsu /kju] izkV mn~xzUFkA 
daØhV rFkk fpukbZ lajpuk dk vfHkdYi % feJ vfHkdYi dh ladYiuk] 
izcfyr daØhV % dk;Zdkjh izfrcy rFkk lhek voLFkk fof/k ls vfHkdYi & 
vkbZ ,l iqfLrdkvks a dh laLrqfr;ka ou os ,oa Vw o s LySc dk vfHkdYiA 
lksiku LySc] vk;rkdkj] Vh ,oa ,y dkV ljy ,oa lrr /kj.k] mRdsUnzrk 



lfgr vFkok jfgr izR;{k Hkkj ds varjxr laihMk ax bdkb;k aA foyfxr ,oa 
la;qDr uhaoA dsVhyhoj ,oa dkmUVj QksVZ izk:iA izfr/kkjd fHkfŸkA 
ty Vadh % i`Foh ij j[kh vk;rkdkj ,oa xk sykdkj Vafd;ks a dh vfHkdYiu 
vko”;drk,aA 
iwo Z izfrcfyr daØhV % iwoZ izfrcfyr ds fy;s fof/k;k a vkSj iz.kkfy;ka] 
fLFkjd LFkku] dk;Zdkjh izfrcy vk/kkfjr vkufr ds fy;s ifjPNsn dk 
fo”ys’k.k vkSj vfHkdYi] iwo Z izfrcfyr gkfu vkbZ ,l lafgrk ds vuqlkj 
bZ aV fpukbZ dk vfHkdYiA 
 
Hkkx l % rjy ;kaf=dh] eqDr okfgdk izokg ,oa nzo pkfyr e”khus a rjy 
;kaf=dh % rjy xq.k/keZ rFkk rjy xfr es a mudh Hk wfedk] rjy LFk Sfrdh 
ftlesa lery rFkk oØ lrg ij dk;Z djus okys cy Hkh “kkfey gS aA 
rjy izokg dh “k qn~/k xfrdh ,oa xfrdh % osx vkSj Roj.k] lfjrk js[kk,a] 
lkrY; lehdj.k] v?k w.kh Z rFkk ?k w.kh Z izokg] osx foHko ,oa lfjrk Qyu] 
izokg tky] izokg tky js[kk adu dh fof/k;k a ,oa cykr~ vxzeq[kA lkarR;] 
laosx ,oa ÅtkZ lehdj.k] vk;yj xfr lehdj.k] rjy izokg leL;kvks a es a 
vuqiz;k sx] ikbZi izokg] Lywbl xsV] fo;jA fooj ehVlZ rFkk osUVqjh ek sVlZ 
ifjek.kd fo”ys’k.k rFkk  
foeh; fo”ys’k.k ,oa le:irk % cfda?ke@laizes;] foHkkjfgr izkpyA 
lkn`”;rk fln~/kkUr] vkn”k Z fu;e] foÑr ,oa vfod`r vkn”k ZA 
Lrjh; izokg % lekUrj] vpy ,oa py IysVk s a ds chp Lrjh; izokg] V~;wc 
}kjk izokgA 
Ikfjlhek ijr % piVh IysV ij Lrjh; ,oa fo{k qC/k ifjlhek ijr] Lrjh; 
mi ijr] el`.k ,oa :{k ifjlhek,a] fod’k Z ,oa fy¶VA 
ikbZik s a }kjk fo{k qC/k izokg % fo{k qC/k izokg ds vfHky{k.k] osx forj.k ,oa 
ikbZi ?k’k Z.k xq.kd dh fofo/krk] tynkc izo.krk js[kk rFkk iw.k Z ÅtkZ 
js[kkA fuuky] ikbZik s a es a QSyko o fldqM+u] ikbZi latky] ikbZik s a es a ty 
?ku rFkk mYyksy Vafd;kaA     
eqDr okfgdk izokg %& leku ,oa vleku izokg] vk?k w.k Z ,oa ÅtkZ la”k qn ~f/k 
xq.kd] fof”k’V ÅtkZ rFkk fof”k’V cy] Økafrd xgjkbZA izfrjk s/k lehdj.k 
rFkk :{krk xq.kk ad dk ifjorZu] Rofjr :i ls ifjofrZr izokg] lglk ikr 
izokg] gk;Mªk Sfyd tai rFkk blds vuqiz;k sx] mYyksy ,oa ygjs a] Øe”k% 
ifjofrZr izokg] lrgh :ijs[kk dk oxhZdj.k] fu;U=.k [k.M] ifjofrZr 
izokg lehdj.k ds lesdu dh in fof/k] xfreku mYyksy rFkk gk;Mªk Sfyd 
cksjA 
gk;Mªk Sfyd e”khUl rFkk gk;Mªk sikoj %  
 lsUVªh¶;wxy iEIl & izdkj] fo”k s’krk,a] “k qn ~/k ?ku&pw’k.k Å¡pkbZ ¼,u 
ih ,l ,p½ fof”k’V osx] lekukUrj es a iai] izfrnkuh iaIl] ,;j oslYl] 



gk;Mªk Sfyd jSe] n{krk ekun.M] jk sVjh rFk ?ku&foLFkkiu iai] e/; iV 
rFkk tsV iaIlA 
 gk;Mªk Sfyd VckZbUl] izdkj] oxhZdj.k] VckZbUl dk p;u] fu’iknu 
ds ekun.M] fu;U=.k fo”k s’krk,a] fof”k’V osxA 
 ty ÅtkZ fodkl ds fln~/kkUr] izdkj] :ijs[kk rFkk la?kVd dk;ZA 
mYyksy Vafd;ka] izdkj ,oa fodYiA izokg vof/k oØ rFkk fo”oluh; 
izokgA Hk.Mkj.k ,oa rkykchdj.kA lw{e] LFk wy &gk;fMy la;a=k s a dh eq[; 
fo”k s’krk,aA 
Hkkx n % Hk w rduhdh bUthfu;jh % & e`nk ds izdkj] LFkyh; vfHkfu/kk Zj.k 
rFkk oxhZdj.k] dyk laca/k] xk<+rk lhek,a] d.k vkdkj forj.k] e`nk dk 
oxhZdj.k] lajpuk rFkk e`fŸkdk [kfut foKkuA 
 dksf”kdh; ty rFkk lajpukRed ty] izHkkoiw.k Z izfrcy rFkk ja/k z 
ty ncko] Mkjlh dk fu;e] ikjxE;rk dks izHkkfor djus okys dkjd] 
ikjxE;rk dk fu/kk Zj.k] Lrfjr e`nk fu{k sik s a dh ikjxE;rkA 
 fjlu nkc] ckyqiad voLFkk] laihM;rk rFkk la?kuu] Vsjtk/kh dk ,d 
foeh; la?kuu fln~/kkUr] la?kuu ijh{k.kA 
 e`nk dk laguu] laguu dk LFky fu;U=.k iw.k Z izfrcy rFkk izHkkoh 
izfrcy] ekun.M] jU/k z ncko xq.kd] e`nk dh vi:i.k {kerk] ek sj dqykW ac 
Hk axrk fln~/kkUr] vi:i.k ijh{k.kA 
 Hk w nkc fojke] lfØ; rFkk fuf’Ø; nkc] jsudkbZu dk fln~/kkUr] 
dqyk¡c dk Qéh fln~/kkUr] izfr/kkjd fHkfŸk ij Hk w nkc] pknjh LFk w.kkfHkfŸk 
,oa ca/ku;qDr [kuuA 
 fnDeku /kkfjrk] okLrfod rFkk dqy fnDeku] vklé rFkk la?kuu 
izca/kA 
 <ky LFkkf;RoA iw.k Z izfrcy rFkk izHkkoh izfrcy fof/k;k a aA Lykblks a 
dh :<+ in~/kfr] LFkkf;Ro vadA 
 mi lrg dk irk yxkuk] fNnz.k dh fof/k;k a] fun”kZ] os/ku ijh{k.k] 
ncko ehVj izf”k{k.kA 
 uhao ds vko”;d y{k.k] uh ao ds izdkj] vfHkdYiuk] ekun.M] uhao 
ds izdkjk s a ds fodYi] e`nkvks a es a izfrcy forj.k] ckmlhfuLDl dk 
fln~/kkUr] U;wekDlZ dk js[kk fp=] iz s”kj cYc] laidZ ncko] fofHké lgu 
{kerk fln~/kkUrk s a dh viqiz;k sT;rk] iz{k s= ijh{k.k ls lg {kerk dk 
ewY;k adu] vuqefr;ksX; lgu {kerk] LFkkiuk fo”ys’k.k] vuqHkfo;ksX; 
LFkkiukA 
 LFkkf;Ro dk vuqikrhdj.k] ,dy LFkkf;Ro] la;qDr LFkkf;Ro] yB~Bs] 
mRIykodrk yB~Bs] [k w aV s dh uhao] [k w aVk s a ds izdkj] [k w aV s dh {kerk] fLFkj ,oa 
xfreku fo”ys’k.k] [k w aVk s a ds lewg dh vfHkdYiuk] [k w aVk Hkkj ijh{k.k] [k w aVk s a 



dh LFkkiukA lsrqvk s a dh uhao] ry lq/kkj rduhds a & iwoZ Hkjku] 
ckywukfy;ka] f”kyk LrEHk] vfHki wj.k] e`nk fLFkjhdj.kA 
 
[k.M & c 
Hkkx v% fuekZ.k izk S|k sfxdh] midj.k] ;k stuk ,oa izc a/kuA 
 1 fuekZ.k izk S|k sfxdh 
 vfHk;k af=dh lkefxz;k ¡ % fuekZ.k lkefxz;k s a ds Hkk Sfrd xq.k % iRFkj] 

bZ aV s a ] VkbZYl] pwuk] lhesUV] lq[kh Z] xkjk] pwuk daØhV rFkk lhesUV 
daØhV] rktk fefJr rFkk dBksj dBksj fd;s daØhV ds xq.k] Q”kZ dh 
VkbZYl] Qsjk s lhesUV dk mi;ksx] Q+kbZcj rUrq&izcfyr rFkk ik syhej 
daØhV] mPp {kerk daØhV rFkk de Hkkj daØhVA  

 fVacj % xq.k ,oa mi;ksx] fVacj ds nk s’k] fVacj dk ifjj{k.k o 
la”kk s’k.kA IykfLVDl] jcj rFkk ueh lgu dh lkefxz;k a] nhed lgu 
djuk] fuEu ykxr vkokl gsrq lkefxz;k aA 

 fuekZ.k % Hkou la?kVd ,oa muds dk;Z] bZ aV fpukbZ % tksM+ukA iRFkj 
fpukbZA vkbZ ,l lafgrk vuqlkj bZ aV fpukbZ nhokjk s a dh vfHkdYiuk] 
lqj{kk ds dkjd lsok rFkk {kerk vis{kk, a( iyLrj djuk] fcUnq 
cukukA Q”kZ rFkk Nrks a ds izdkj] jk s”kunku] Hkouks a es a ejEerA 

 Hkouks a dh iz;k stu ewyd vk;kstuk % Hkou vfHkeq[khdj.k] izlkj] 
{k s=k s a dk lewghdj.k] futrk ladYiuk rFkk ÅtkZ&n{k Hkou ( jk’Vªh; 
Hkou lafgrk ds micU/kA 

2- fuekZ.k midj.k % ekud rFkk fo”k s’k izdkj ds midj.k ( fuokjd 
vuqj{k.k rFkk ejEer] midj.k ds p;u dks izHkkfor djus okys 
dkjd] ferO;;h thou] le; ,oa xfr v/;;u] iw athxr rFkk 
vuqj{k.k ykxrA 

 daØhV lacaf/kr midj.k % rk syu ?kkrd] feJd] dEiu] ?kku la;a=] 
daØhV iEiA 

 Hk w dk;Z midj.k %  ÅtkZ csypk] cqyMk stj] MEij] Vª sylZ] VSDVlZ] 
jk sylZA 

3- fuekZ.k vk;kstu ,oa izc a/ku % fuekZ.k fØ;kdyki] vuqlwfp;k¡] dk;Z 
:ijs[kk] ckj js[kk fp=] lafonk;h Q+ek s a Z dk laxBu] ifj;kstuk 
fu;U=.k rFkk Ik;Zo s{k.kA ykxr ?kVk Srh mik;A 

 uohu dk;Z fo”ys’k.k % lh ih ,e rFkk ih bZ vkj Vh fo”ys’k.k] 
¶yksV VkbZEl] dk;Zdykik s a dk udnhdj.k] ykxr vuqdwyrk gsrq 
latky dk ladqpu] v|ruu] ykxr fo”ys’k.k rFkk lalk/ku vkcaVuA 
vfHk;kfU=dh vFk Z”kkL= ds rRo] ewY; fu:i.k dh fof/k;k a] orZeku 
{kerk] okf’k Zd ykxr] ykHk ykxr] o`fn~/kdkjd fo”ys’k.k] iSekus rFkk 



vkdkj dh vkfFk ZdhA fuos”kk s a ds Lrj lfgr fodYiks a ds e/; pquko 
djukA ifj;kstuk ykHknk;drkA 

 Hkkx c% Hk w ekiu ,oa ;krk;kr vfHk;kfU=dh 
 Hk w ekiu % nwjh rFkk dks.k ukius dh lkekU; fof/k;k a] lq/kkj 

lek;kstu] leksPpu] Hk wry ekufp=.k] mDr mn~ns”; ds fy;s Hk w 
ekiu midj.kA tofefr] xksyh; rFkk ijhorZ oØ] Q+k sVk sxz Se sVªhA 

 jsyost+ % LFkk;h ekxZ] LyhilZ] jsy&fLFkjd] [k.Mk”e] fcUnq ,oa 
ØkWflaXl] VuZ vkmV dk fMt+k;u] LVs”kUl] o izk ax.k] pcwrjs] 
flXuYl rFkk vUr% ik”k] ysoy ØkSflax] LFkk;h ekxks a Z dk fuekZ.k ,oa 
vuqj{k.k % jsy dh Øhi] VSd izfrjk s/k] lad’kh Z iz;kl] iFk dk 
vfHkpkyuA 

 jktekxZ vfHk;kfU=dh % jkT;ekxZ vk;k stuk ds fln~/kkUr] jktekxZ dk 
feyku] xq.kk sRrj vfHkdYiuk % vuqizLFk dkV] mHkkj] {kSfrt o yacor 
oØA ekxks Z a dk oxhZdj.k % fuEu ykxr ekxZ] yphys iSny ekxZ] 
dBksj iSny ekxZ] iSny ekxks Z a dk fMt+k;u rFkk mudk fuekZ.k] iSny 
ekxZ dh foQyrk dk ewY;k adu rFkk l”kfDrdj.kA 

 ekxks Z a es a fudklh fuekZ.k % lrg rFkk mi lrg dh fudklhA 
 VSfQ+d vfHk;kfU=dh % iwokZuqeku rduhdsa] ewy ,oa xUrO; Hk w ekiu] 

jktekxZ {kerk] pSuykbZt+M rFkk vupSuykbZt+M pkSjkgs] jk sVjh 
fMtk;u rRo] fpUg] ladsr] iFk izdk”k % ;krk;kr losZ{k.kA jktekxZ 
foŸk ik s’k.kA 

 
Hkkx l% ty foKku] ty lalk/ku ,oa bUthfu;jh 
ty foKku % tyh; pØ] vo{k si.k] ok’ihdj.k] ok’ik sRltZu] vUr% L;nu] 
vf/kHkkj izokg] tykjs[k] ck<+ vko`fRr fo”ys’k.k] tyk”k; }kjk ck<+ 
vuq”khyu] okfgdk izokg ekxkZfHkxeu & efLdaXe fof/kA 
Hk wry izokg % fof”k’V ykfC/k] lap;u xq.kk ad] ifj:) rFkk vifj:) 
fLFkfr;ks a ds vUrxZr ,d dwi ds Hkhrj vjh; izokg uy dwi] ifEiax rFkk 
vkjk sX;rk ijh{k.k] ry ty laHkkO;A 
ty lalk/ku bUthfu;jh % Hk w rFkk /kjkry ty lalk/ku] ,dy rFkk cgq 
mn~ns”kh; ifj;k stuk,a] tyk”k; dh lap;u {kerk] tyk”k; gkfu;ka] 
tyk”k; volknuA ty lalk/ku ifj;kstukvks a dh vkfFk ZdhA 
flapkbZ bUthfu;jh % Qlyks a ds fy;s ty dh vko”;drk % {k;h mi;ksx] 
ÑfŸk rFkk MsYVk] flapkbZ ds rjhds rFkk mudh n{krk,aA 
ugjs a % ugj flapkbZ ds fy;s vkcaVu in~/kfr] ugj {kerk] ugj dh gkfu;ka] 
eq[; rd forfjdk ugjk s a dk lajs[ku & vR;f/kd n{k dkV] vLrfjr ugjs a ] 
muds fMtk;u] fjthe fln~/kkUr] Økafrd vi:i.k] izfrcy] ry HkkjA 



LFkkuh; ,oa fuyafcr Hkkj ifjogu] jsf[kr ,oa vjsf[kr ugjk s a dk ykxr & 
fo”ys’k.k] ykbfuax ds ihNs fudklhA 
ty xzLrrk % dkj.k rFkk fu;U=.k] fudklh O;oLFkk vfHkdYi] yo.krkA 
ugj lajpuk % vuqizLFk fu;kedks a ] “kh’k Z fu;kedks a dk vfHkdYi] ugj izikr] 
tyokgh lsrq] voufydk ,oa ugj fudkl dk ekiuA 
f}ifjorhZ “kh’k Z dk;Z % ikjxE; rFkk vikjxE; uhok s a ij ckf/kdk ds 
fln~/kkUr vkSj vfHkdYiA [kk slyk fln~/kkUr] ÅtkZ {k;] fLVfyax csflu] 
volku otZdA 
Hk.Mkj.k dk;Z % ck a/kk s a dh fdLes a ] fMtk;u] n`<+ xq:Ro ds fln~/kkUr rFkk 
feV~Vh ds ck ¡/k] LFkkf;Ro fo”ys’k.k] uh ao mipkj] tksM+ rFkk xfy;kjs fjlko 
dk fu;U=.kA 
mRIyo ekxZ % mRIyo ekxZ ds izdkj] ÅtkZ {k;A 
unh izf”k{k.k % unh izf”k{k.k ds mn~ns”;] unh izf”k{k.k dh fof/k;k aA 
 
Hkkx n% Ik;kZoj.k bUthfu;jh 
 
ty iznk; % Hk w i`’B rFkk v|LFky ty laLFkkuk s a dk vkdyu] ty ds fy;s 
Hkfo’;h; ekax dk iwokZuqeku] ty dh v”kqn~/krk rFkk mldh lkFk Zdrk] 
Hkk Sfrd lklk;fud vkSj thokf.od fo”ys’k.k] ty jk sx] is; ty ds fy;s 
ekudA 
ty dk varxz Zg.k % iafiax rFkk xq:Roh; ;kstuk] ty mipkj % LdUnu ds 
fln~/kkUr] Å.kZu rFkk volknu] && /khek && rhoz && nkc] fuL;and] 
Dyksjhfudj.k] e`nqdj.k] Lokn] xa/k rFkk yo.krk dk fu’dkluA 
ty laxzg rFkk forj.k % laxzg rFkk izfriwjd tyk”;ks a ds izdkj] LFkku 
fu/kk Zj.k rFkk {kerkA forj.k iz.kkfy;ka vfHkO;kl] nzopkfyr ikbZi ykbZu] 
ikbZi fQfVax] U;wudkjh] jk s/kh rFkk nkc okYo lfgr okYok s a ] ehVj] forj.k 
iz.kkfy;ks a dk fo”ys’k.k] {kj.k lalwpu] forj.k iz.kkyh dk vuqj{k.k] iafiax 
LVs”ku rFkk mudk izpkyuA 
lhoj iz.kkfy;k¡ % ?kjsyw rFkk vkS|k sfxd vif”k’V] okfgr ey] n`f’V & 
i`Fkd rFkk lfEefyr iz.kkfy;ka] lhoj }kjk izokg] lhoj dk vfHkdYi] 
lhoj vuqc)] eSugk sy] varxZe] tksM+] lk;Q+u] lkoZtfud Hkouks a es a 
uydkjhA 
okfgr ey vfHky{k.k % ch vks Mh] lh vks Mh] Bk sl foyhu vkDlhtu] 
ukbVªk stu rFkk Vh vks lhA lkekU; ty ekxZ rFkk Hk wfe ij fu’dklu ds 
ekudA 
okfgr ey mipkj %  dk;Zdkjh fln~/kkUr] ek=d] d{k] volknu dq.M] 
fVªfDyax fuL;Und] vkDlhdj.k rkykc] voiad mRiz sfjr izØe] lSfIVd 
VS ad] voiad dk fuiVku] vof”k’V ty iquZpØ.kA 



Bksl vif”k’V % xkaok s a vk Sj “kgjk s a es a laxzg.k ,oa fuLrkj.k] nh?kZdkyhu 
dqi zHkkok s a dk izc a/kuA 
Ik;kZoj.k iznw’k.k % voyafcr fodkl] jsfM;ks,fDVo vif”k’V ,oa fuLrkj.k] 
m’eh; “kfDr la;a=k s a ] [kkuk s a ] unh ?kkVh ifj;kstukvks a ds fy;s Ik;k Zoj.k 
laca/kh izHkko ewY;k adu] ok;q iznw’k.k] ok;q iznw’k.k fu;a=.k vf/kfu;eA 
 
 

12-  ;kaf=d bUthfu;jh 
 

[k.M & v 
1- ;U=ks a dk fln~/kkUr % leery fØ;kfof/k;k s a dk “k qn~/kxfrd ,oa 

xfrd fo”ys’k.kA dSe] fx;j ,oa vf/kpfØd fx;j ekyk,a] xfrikyd 
pØ] vf/kfu;axd] n`<+ ?k w.k Zdk s a dk larqyu] ,dy ,oa cgqflfyaMjh 
batu] ;kaf=d ra= dk jk Sf[kd daiu fo”ys’k.k ¼,dy rFkk f} 
Lokra«; dksfV½ Økafrd pky ,oa “k S¶V dk vkorZua Lor% fu;U=.k] 
isVh ,oa tathj pkyu] nzoxfrdh & fc;fjaXlA 

2- fiaM ;kaf=dh % nk s foekvks a es a izfrcy o foÑfr] eq[; izfrcy ,oa 
foÑfr;ka] ek sj dk fuekZ.k] jsf[kd izR;kLFk inkFk Z lkofrZd o 
vlkofrZd] foÑfr izfrcy laca/k] rkih; izfrcy] ?kj.k % ueu 
fcHkzfe’kk rFkk dYiu js[kk fp=A ?kj.k dk ueu izfrcy rFkk 
fopyu] dYiu izfrcy] bZ’kk dk foeksVu] dq aMykdkj fLiz ax] la;qDr 
izfrcy] ek sVh o iryh fHkfŸk okys ik=] vue ,oa LrEHk] foÑfr 
ÅtkZ ladYiuk,a rFkk foQyrk ds fln~/kkUrA jk sVs”ku fMLDl rFkk 
J` ad fQV~lA 

3- bUthfu;jh inkFk Z % gk slk s a dh lajpukvks a dh vk/kkjHk wr ladYiuk,a] 
LQVkRed inkFkZ ] LQVkRed inkFkk s Z a es a nk s’k] feJ /kkrq ,oa }f;pj.k 
js[kkfp=] lkekU; bUthfu;jh inkFkk s Z a dh lajpuk rFkk muds xq.kA 
bLikr dk rki lk/kuA IykfLVDl] lsjkfeDl rFkk fefJr inkFk ZA 
fofHké inkFkk s Z a dk lk>k vuqiz;k sxA 

 
4- fuekZ.k foKku % O;kikjh cy fo”ys’kd] Vsyj dk vkSt+kj vk;q 

lehdj.kA e”khuscy rFkk e”khu dk vkfFk Zd foospuA n`<+] y?k q ,oa 
yphyk LopkyuA vk/k qfud ;kaf=dj.k fof/k;k a & bZ Mh ,l] bZ lh 
,e rFkk ijkJO;A yslj rFkk IykT+;k dk vuqiz;k sx] lajpuk 
izfØ;kvks a dk fo”ys’k.kA mPp ÅtkZ nj vodyuA jpk ,oa LFkk;d] 
vkSt+kj ,oa izHkkiA yackbZ] fLFkfr] ifjNsfndk ,oa i`’B lai wfrZ dk 
fujh{k.kA 



5- fuekZ.k izc a/ku % mRiknu vk;k stuk rFkk fu;U=.k] pfyr vkSlr dk 
iwokZuqeku] ifjpkyuks a dk vuqlwpu] ,ls acyh ykbZu larqyu] mRikn 
fodklA cz sd bou fo”ys’k.k] {kerk vk;kstukA ih bZ vkj Vh rFkk lh 
ih ,eA 

 fu;U=.k ifjpkyu % oLrq lwph fu;U=.k & , ch lh fo”ys’k.kA bZ 
vks D;w fun”k ZA lkexzh vko”;drkvks a dh vk;kstukA  

 ifjpkyu “kk s/k % jsf[kd izk sxzkfeax & xzkfQ+dy rFkk flEIysDl 
fof/k;k aA ifjogu rFkk leuqn s”ku fun”k ZA ,dy lsod iafDrd 
fun”k ZA  

 ewY; bUthfu;jh % ykxr ewY; gsrq ewY; fo”ys’k.k % iw.k Z xq.koŸkk 
izc a/ku rFkk iwokZu qeku rduhdsaA ifj;kstuk izc a/kuA 

6- lax.kuk ds rRo % dEI;wVj laxBu] izokg lafp=.kA lkekU; dEI;wVj 
Hkk’kk dh fo”k s’krk,aA FORTRAN Base-III, yksVl 1&2&3 lh rFkk 
izkjfEHkd izk sxzkfeaxA 

 
[k.M & c  
1- Å’ek xfrdh % ewy Hk wr ladYiuk,aA foo`Ÿk vkSj lao`Ÿk iz.kkfy;ka 

Å’ek xfrdh; fu;eks a dk vuqi z;k sx] xSl lehdj.k] isjk su lehdj.k] 
miyC/krk rFkk vizfrØe.kh;rk rFkk Tds laca/kA 

2- vkbZ lh batUl] bZ a/ku rFkk ngu % LQqfyax Toyu rFkk laihMu 
Toyu batUlA pkj LVªk sd batu rFkk nk s LVªk sd batu] ;k af=d rkih; 
rFkk vuqekih n{krk] Å’ek larqyuA 

  ,l vkbZ ,oa lh vkbZ batuks a es a ngu izfØ;k] ,l batu es a 
nguiwoZ foLQksV] lh vkbZ batu es a Mht+y viLQksVu] batu bZ a/kuk s a 
dk fodYi] vkWDVsUl o lhVsu jSfVaXlA oSdfYid bZ a/ku & izk axs;.k 
rFkk bZ a/ku vUr%{k si] batu mRlkj.k rFkk fu;U=.kA Bksl] nzo rFkk 
xSlh; bZ a/ku] rkRo;kSfxd ok;q vko”;drk,a rFkk vfrfjDr ok;q 
dkjd] bZ a/ku xSl fo”ys’k.k] mPp ,oa fuEu ewY; rFkk mudh ekiA 

 
 3 Å’ek vUrj.k] iz”khru ,oa okrkuqdwyuA ,d rFkk nk s foek Å’ek 
pkyuA foLrkfjr lrgks a ls Å’ek vUrj.k] iz.kk sfnr rFkk eqDr laogu }kjk 
Å’ek vUrj.kA Å’ek fofue;d izlkjh rFkk ;k sth lewg vUrj.k gsrq ewy 
fln~/kkUr] fofdj.k fu;eA “;ke rFkk v”;ke lrgk s a ds e/; Å’ek 
fofue;A usVodZ fo”ys’k.kA Å’ek iai iz”kyru pØ ,oa iz.kkfy;ka] nzof.k=] 
okf’i= rFkk izlj.k lk/ku o fu;U=.kA iz”khrd ds xq.k rFkk fodYi] 
iz”khru iz.kkfy;ka rFkk la?kVd] vknz Zrkfefr & lq[k lwpdkad & “khru & 
Hkkfjrk ifjdyu] lkS;Z&iz”khyuA  



4 Vwck s Z&;a= rFkk ÅtkZ la;a= % lrrrk] xerk rFkk ÅtkZ lehdj.kA 
leks’kh; rFkk lkofrZd izokg] Q+Suk s js[kk,a] jsys js[kk,aA v{k izokg VckbZUl 
rFkk laihMd] izokg ikj Vwck s Z ;a= CysM] izikfrdk,a] dsUnzkix laihMdA 
foek fo”ys’k.k rFkk fun”kZuA ok’i] nzo] ijek.kq rFkk izrh{kkjr ÅtkZ 
la;a=k s a gsrq LFky dk p;u] p;u vk/kkj rFkk iw.k Z Hkkj ÅtkZ la;a=A 
vk/kqfud mPp ncko] mPp M~;wVh ckW;YlZ] Mªk¶V o /k wy gVkus ds midj.kA 
bZ a/ku ,oa iz”khrd ty iz.kkyh] Å’ek larqyu] LVs”ku rFkk la;a= Å’ek njs a ] 
fofHké ÅtkZ la;a=k s a dk ifjpkyu ,oa vuqj{k.k] fuokjd vuqj{k.k] ÅtkZ 
mRiknu dk vkfFk Zd n`f’Vdks.kA 
 

13- dEI;wVj bUthfu;jh 
 

[k.M & v 
1 lkW¶Vos;j bUthfu;jh % lkW¶Vos;j fodkl izfØ;k % lkW¶Vos;j thou 
pØ fun”kZ] fof”kf’Vdj.k vfHkdYi midj.k] lkW¶Vos;j vfHkdYi mn~ns”;] 
izys[ku] lafLFkfr izca/ku] S/W fo”oluh;rk] lqj{kk] tksf[ke fu/kk Zj.k rFkk 
vuqj{k.kA 
lkW¶Vos;j vkdyu rduhds a] loc rFkk FP vkdyuA COCOMO tSls 
vkuqHkfod fun”k ZA ifj;kstuk ekxZ vuqlj.k rFkk vuqlwpuk izR;korZu 
bUthfu;jhA 
lkW¶Vos;j vko”;drk,a rFkk fof”kf’V;ka ¼OOD, ISD½] fØ;kUo;u 
dk;Zuhfr;ka ¼f”k[kj uhps] ry Åij] Vhe½ rFkk eqn~ns iqu%iz;k sx] fu’iknu] 
lq/kkj] thok.k q Hkxkuk] thok.kq fojk s/kA 

lR;kiu] fof/kekU;dj.k] ijh{k.k rFkk vuqj{k.k % lR;kiu ,oa fof/kekU;dj.k 
rduhds a ¼iwo Z@Ik”pkr~ ifjfLFkfr;ka] fLFkj :i] lgh gk sus dk lk{;½ dwV 
vfHkdYi iBu] lajfpr xeu] ijh{k.k ¼ijh{k.k ;k stuk] “osr@”;ke ckWDl 
ijh{k.k] ;wfuV rFkk lesdu izf”k{k.k½ rFkk vuqj{k.k xfrfof/k;k aA 
dwV Hkkfxrk] lkW¶Vos;j la?kVd] Rofjr vk|:i.k] fo”k s’kKrk] fuekZ.k] d{kk 
foLrkj] es/kkoh lkW¶Vos;j  vfHkdrkZ 
CASE midj.kk s a ls ifjp;A 
vfHkdyu ds lkekftd] fof/kd rFkk uSfrd fufgrkFk ZA  
2 mér dEI;wVj f”kYi% 

lekukUrj izØe.k ls ifjp;] ukyiFkh; rFkk lfn”k izØed] SIMD rFkk 
MIMD dEI;wVlZ % cgq izØed f”kYi] MkVk pfyr la;k stu] MkVk izokg 
dEI;wVj f”kYiA lekukUrj izrhd xf.kr] lkeukUrjrk dh [kk st] LFkkuh; 
larqyu] lapkj rFkk ladyu] iz:ih] lekukUrj Hkk’kk dh fo”k s’krk,a] 
vuqoh{kd rFkk ifjpkyu iz.kkfy;kaA izladj dEI;wVjk s a dk ifjp;A 
ladyd fuekZ.k 



“kkfCnd fo”ys’k.k % izrhd xf.kr ls esy [kkrs gq, dqN ifj’Ñr izfr:i 
rFkk mudh vuqdwyu;rkA LEX dk mi;ksxA 
=qfV dk iqu% lq/kkj % [kk st] fjik sVZ djuk] ladyu izfØ;k es a =qfV;k s a dk 
iqu% lq/kkjA 
okD; jpuk fo”ys’k.k % izkekf.kd LR inPNsn] vLi’V :i O;kdj.kk s a dks 
lq/kkjuk] LL  ¼1½ es a =qfV;ks a dh fjik sVZ djukA ifjpkyd izkFkfedrk rFkk 
LR inPNsnu LALR  ¼1½ leqPp;ks a dh n{k mRifŸk] LR inPNsnk s a dh 
vuqdwyrerk] ifjorZuk s a dh vuqdwyrerkA 
pkyu le; Hk.Mkj.k % lfØ;rk vfHkys[k] vLohdk;Z cqykok s a ls fuiVuk] 
ifjorhZ yackbZ okys [k.Mks a dk izca/ku] dpjk ,d= djuk rFkk ltkoVs a] 
lajpukvks a ] d{kk gsrq vkcaVu dk;Zuhfr;kaA 
VkbZi tkap % dk;ks Z a o ifjpkydks a dk vfrHkkj] iq::i dk;Z] ,dhdj.k 
izrhd xf.krA 
dwV mRifŸk rFkk lseSfUVd fo”ys’k.k % lseSfUVd LVSDl] Jsf;r vuqokn] 
okD; jpus dk fo”ys’k.k] funs Z f”kr vuqokn] vfHkO;fDr;ks a dk ewY;k adu] 
fu;U=.k lajpuk,a] i zfØ;k iqdkjA  
dwV vuqdyrerk % ewy CykDl rFkk QksfYMax] ikjLifjd fØ;kRed ywi ds 
Hkhrj vuqdwyrerk] izokg vkjs[k fo”ys’k.k ds ek/;e ls vuqdwyrerk] dwV 
lq/kkj ifjorZu] ;U= fuHk Zj vuqdwyrerkA 
ladyd % inPNsn mRifŸk dkjd] YACC Jsf;r LL  ¼1½ inPNsn 
mRifŸkdkjd] ;a= eqDr dwV mRifŸkA 
3 MkVk lapkj   
laokn iz.kfy;ka % laokn ek/;e rFkk mudh fof”’Vrk,aA 
ladsrk s a ds rRo % iz.kkfy;ks a dk oxhZdj.kA LTI  iz.kkfy;ka rFkk iqufuZek Z.k 
fof/k;k a] laHkkO;rk rFkk ;kn`fPNd ifjofrZ;k s a dh leh{kk] laHkkO;rk ?kuRo 
dk;Z] vko`fŸk {k s= es a ;kn`fPNd izfØ;kvks a dk fooj.k] xkSfl;ka , aM OgkbZV 
izfØ;k,aA 
lwpuk lzk srk s a dh ekWMfyax % lwpuk dk mik;] lzk sr dwV rduhdsa tSls 
gQeSu dwV] ysEisy&ft+o dwV] CykWd dwV rFkk pØh; dwV] ek=kdj.k] 
LiUn dwV] DPCM, cgqxq.kd rFkk cgqxq.kdh; PCM ladsr] MsYVk 
vkifjorZu rFkk vuqdwyd MsYVk vkifjorZu] vko`fŸk foHkktu cgqxq.ku] 
ladkyd TDM rFkk lkaf[;dh; TDMA  
vkifjorZu % bldh vko”;drk] ewy PAM rduhds a] };h PSK]  DPSK, 

QPSK < vko`fŸk f”k¶V dh djuk] M-ary-FSKA 
czk WMcS aM ladsr izkIrdrkZ % =qfV dh laHkkO;rk] fuLianu] ijLij lac a/k izdkj 
dk vukifjorZu] esydkjh fuLiand vukifjorZd leuqxr nks’kn”k Zd] 
ijLij laca/k] };h rFkk M-ary vkifjorZu es a =qfV;ka] ISI ds lkFk PAMA 



vadh; lapkj iz.kkfy;ks a es a ukn x.kuk( ledj.k dk ifjp;] MkVk laihMu 
rduhdk s a dk ifjp;] vfHkpkyu rFkk lSy vfHkpkyu rduhds aA 
4 vadh; ladsr izØe.k 
i`Fkd le; ladsr rFkk iz.kkfy;ka % i`Fkd le; ladsr vuqØe jSf[kd Ik;kZ; 
fu”py iz.kkyh] fLFkjrk] jsf[kd fLFkjk adA xq.kd fHkérk lehdj.k] i`Fkd 
le; iz.kkfy;ks a rFkk ladsrk s a dk vko`fŸk {k s= izfr:i.k] Qwfjvj :ikarj ds 
lafer xq.k] lrr~ le; ladsr dk fun”k ZuA f}foeh; vuqØe rFkk iz.kkyhA 
Z :ikarj % Z :ikarj] foijhr Z :ikarj izes; rFkk xq.k] iz.kkyh dk;Z] 
f}foeh; :ikarjA 
i`Fkd Qwfjvj :ikarj % vkof/kd vuqØeks a dk izfr:i.k] i`Fkd Qwfjvj 
J` a[kyk] Z :ikarj dk fun”k Zu] lhfer iFkkUrj Jsf.k;ks a dk Qwfjvj 
izfr:i.k] i`Fkd Qwfjvj :ikarjA DFT ds xq.k] DFT dk mi;ksx djrs gq, 
jsf[kd ifjoyuA 
izokg vkjs[k rFkk vadh; fuLiand dk vkO;wg izfr:i.k % vadh; latkyks a ] 
vkO;wg dk ladsr izokg vkjs[k izfr:i.kA 
vadh; latkyks a dk izfr:i.k] IIR ds fy;s ewy latky lajpuk,a] i{kkUrfjr 
Lo:i] FIR iz.kkfy;ks a ds fy;s ewy latky lajpuk,a] ekun.M ek=kdj.k 
izHkko] vadh; fuLiandk s a rFkk blds vuqiz;k sxk s a gsrq VsysxUl dk izes;A  
vadh; fuLiand vfHkdYi rduhd % ln`”k fuLiandks a ls IIR vadh; 
fuLiand dk vfHkdYi] FIR vadh; fuLiand ds xq.k( FIR dk vfHkdYiA 
foaMk st+ dk mi;ksx djrs gq, fuLiand] IIR rFkk FIR fuLiandks a dh rqyukA 
i`Fkd Qwfjvj :ikarj dk vfHkdyu xks,V~t+ sy dk izrhd xf.kr] le; 
izrhd xf.krk s a es a n”keyohdj.kA vko`fŸk es a n”keyohdj.kA izrhd xf.kr] 
N feJ la[;k gsrq FFT izrhd xf.kr es a lkekU; vfHkdyuh; fopkj] pIlZ 
Z :ikarj izrhd xf.krA 
i`Fkd fgycVZ :ikarj % vkdfLed vuqØeks a ds fy;s okLrfod ,oa 
dkYifud Ik;k ZIrrk] U;wure Qst+ ifjfLFkfr] fgycVZ DFT rFkk tfVy 
vuqØek s a ds fy;s :ikarj lac a/kA 
 
5 ifjpkyd iz.kkfy;ka 
ifjpkyd iz.kkfy;ks a ds bfrgkl dk ifjp; % izfØ;k,a rFkk vUr% izfØ;k 
laokn % Le`fr izca/k] QkbZy iz.kkfy;kaA 
xfrjk s/k % ifjfLFkfr;ka] fun”k Zu] [kk st] iqu%lq/kkj] xfrjk s/k nwj djuk] 
xfrjk s/k izLrqfrdj.kA 
dsl v/;;u % ;wfuDl % izfØ;kvks a dk fØ;kUo;u] Le`fr fun”kZ] QkbZy 
iz.kkfy;ka] xfrjk s/k ls fuiVuk] dk;Zuhfr;ka] vuqlwphdj.k] IPC iz.kkyh 
cqykosA 
foaMk st+ 2000 loZj izk S|k sfxdh % ijrh; lajpuk] vUr%i zpkyu ;ksX;rkA 



forfjr iz.kkfy;ka % forfjr iz.kkfy;ks a es a H/W rFkk S/W ladYiukvks a dk 
ifjp;] latky ifjpkyu iz.kkfy;ka rFkk NFS] NFS] f”kYi ,oa u;kpkj 
xzkgd lsod fun”k Z] forfjr QkbZy iz.kkfy;kaA 
6 MkVk vk/kkj izc a/ku iz.kkfy;ka  
ewy ladYiuk,a] MkVk vk/kkj iz.kkyh f”kYiA vko”;d rRo laca/k fun”kZ] 
laca/kdkjd fun”k ZA  
nz qr iqu% lq/kkj % foQyrk lR;kiu] Hk.Mkj.k mRØe] lapkyu fun”kZ] ykWx 
vk/kkfjr iqu% lq/kkj] cQ+j izca/ku rFkk tkap fcUnqA 
leorZuk fu;U=.k % Hk.Mkj.k fun”kZ] lapkyu foQyrk ls iqu% lq/kkj] 
xfrjk s/k ls fuiVukA 
lqj{kk ,oa lR;fu’Bk % lqj{kk ,oa lR;fu’Bk dk mYya?ku] vf/kd`rrk rFkk 
n`f’Vdks.k] SQL es a lqj{kk iz.kkfy;ka] ,ufØI”kuA 
mRØeh; fun”k Z % f”kYi] MkVk lajpuk] okg~; Lrj] MkVk gLr dkS”ky] 
vkUrfjd Lrj rFkk rkfdZd MkVk vk/kkjA 
latky fun”kZ % f”kYi] MkVk lajpuk] okg~; rFkk MkVk gLr dkS”kyA DBM S 
dk p;u] OOBD ls ifjp;] forfjr DIS] vLFkk;h DB rFkk lfØ; DBA  
7 dEI;wVj laxBu 
• vadh; dEI;wVj dk lkekU; laxBu] dk;Zdkjh CykWDl] MkVk 

izfr:Ik.k] fLFkj rFkk Iyoeku fcUnq n”keyo vad xf.kr] fcV 
LykbZ Zl ekbZØk si zk slslj ¼ifjp;½] iw.k Z ;k std] ygjokgd ;kstd] yqd 
vgsM dSjh tsuSjsVlZ] xq.kk ,oa foHkktu ifjiFk] ,d vadxf.kr 
bdkbZA 

• lkfepkyd Le`fr rFkk Le`fr laxBu] O;ogkjr% Le`fr] va”k] i`’B 
i`f’Br va”k] lqjf{kr Le`fr rFk vUr%i`f’Br Le`frA 

• I/O laxBu  dh ladYiuk,a] MkVk vUrj.k fof/k;k a] izk sx zkfer I/O] 
DMA ] O;o/kku vk/kkfjr vUrj.k] I/O ek/;e] I/O izØed] Øfed 
vUrj.k rFkk ladkyuA 

• ,lsEcyh Lrj ds izk sx zkeu dk ifjp; & ,lsECylZ dh ladYiuk,] 
eSØkst+] fyadlZ rFkk yksMlZ] fyafdax yksMlZA 

  eYVh izk sx zkeu rFkk le; foHkktu] mér dEI;wVj f”kYi dk 
 ifjp; ¼ikbZ ai ykbfuax] ltkoV izØed rFkk eYVh izk slsllZ½A 
• ifjpkyd iz.kkyh dk ifjp;A DOS rFkk UNIX  dk dsl v/;;u 

¼rqyukRed½A  
 
8 dEI;wVj latky rFkk lapkj % OSI rFkk DOD fun”k Z] lkr ijr fun”kZ] 
LAN, MAN, WAN,  :fVax] fLofpax] ISDN, X.25, Ýse fjysA 
9 oLrqijd izk sxzkeu dk;Zfof/k  



• oLrqijd izk sxzkeu dk ifjp;] bldh vko”;drk rFkk vis{kk,a] 
lkekU; oLrq aijd n”kZu] lkW¶Vos;j mi;ksfxrk] dwV foHkktu] Rofjr 
ewyHk wr] lwpuk vkoj.kA 

• Jsf.k;k a] Js; rFkk fof/k;k a] izkoj.k] lajpd] iqujko`Ÿkd] vUrjki`’BA 
• dk;Z vfr Hkkfjrk] buykbZu dk;Z] ifjpkyd rFkk ifjpkyd 

vfrHkkfjrk] iqujko`ŸkdA 
• mŸkjkf/kdkj vk/kkj Js.kh] O;qRié Jsf.k;k a] fe= Js.kh] fLFkj Js.kh] 

VkbZi tkap] Js.kh foLrkjA 
• cgq mŸkjkf/kdkj rFkk iq::irk] lkj Jsf.k;k a] O;ogkjr% dk;Z] 

O;ogkjr% vk/kkj Js.kh] fLFkj rFkk xfr”khy cfUn”k] vfrHkkfjrk] 
ijeko”;d izdkj ifjorZuA 

• oLrq ijd vfHkdYiuk] Js.kh igpku] mŸkjkf/kdkj fooj.k] n`”;rk 
rFkk fuHk Zjrk] tqM+ko o lalatuA 

• , Mh Vh Js.kh tSlh Jsf.k;k s a dk dsl v/;;u] I/O Js.kh] fLVª ax Js.kh] 
laiknd Js.khA 

• Hkk’kk v/;;u % C++] vkWCtsDV ikLdyA 
10 i`Fkd lajpuk,a 
leqPp;ks a dk ifjp; % dsoy leh{kkA 
rdZ % rdZ iw.k Z dFku rFkk rkfdZd ifjpkyu] lR; lkfjf.k;k a] lekudrk 
rFkk fufgrkFkZ ] rdZ ds fu;e] xf.krh; izorZu rFkk DokfUVQk;lZA 
leqPp; fln~/kkUr % leqPp; gsrq lk{; dh fof/k] o su vkjs[k] leqPp; 
lnL;rk lkfjf.k;k a] ifjHkk’kk,a] leqPp; fln~/kkUr ds fu;e] leqPp;ks a dk 
foHkktuA 
 Øe ifjorZu] esy rFkk i`Fkd laHkkO;rk] Øe ifjorZu rFkk esy dh 
mRifŸk] i`Fkd laHkkO;rk] ifjfLFkfr tU; laHkkO;rkA 
laca/k ,oa vkjs[k % 
laca/k ,oa vkjs[k] iFk rFkk laca/k o vkjs[k] laca/kk s a ds xq.k] lekudrk 
laca/k] lac a/kk s a o vkjs[kk s a dk dEI;wVj izfr:i.k] laca/kk s a dk gLr dkS”ky] 
vYidkfyd canh] ok W”k ZYl dh izrhd xf.krA 
dk;Z rFkk dks’B fln~/kkUr % 
ifjHkk’kk] dk;ks Z a ds izdkj] vUr%{k sih;] fo’k;ijd] oLrqijd] jpuk] igpku 
rFkk foijhr dks’B fln~/kkUrA 
 js[kkfp=] ik slsV~l gkl vkjs[k] iztky] lhfer rdZ cht xf.kr] lewg 
,oa muds vuqiz;k sx] oy; ,oa {k s= dk ifjp;A 
11 dEI;wVj xzkfQ+Dl 
ifjp; % vuqiz;k sx {k s=] izn”kZu ;qfDr;ka rFkk gkMZ dkWih ;qfDr;ka] vknku 
iznku fufoZ’V ;qfDr;ka] izn”kZu izØed] lkeatL; iz.kkyh] lfn”k mRifŸkA 



jkLVj izrhd xf.kr % js[kk adu izrhd xf.kr & DDA rFkk cz slsugSe dh 
izrhd xf.kr rFk miukeu rduhds aA pØ mRifŸk izrhd xf.kr] nh?kZ o`Ÿk 
rFkk vU; oØ mRifŸk] “kSyh iqjkru rFkk izn”kZu izØed vUrjkuhd] 
{k s=&iwjd vuoyqdksu js[kk ,Yxks] ckmUMªhfQy rFkk ¶yM fQy rduhds a] 
ikB mRifŸk rFkk izn”k Zu izØed vUrjkuhdA 
 2D es a T;kferh; ifjorZu] ewy ifjorZu] oMZ] NDC ;qfDr rFkk 
le:i lkeatL; iz.kkfy;ka] la;qDr ifjorZuA 
foaMk sb ax rFkk fDyfiax % fo aMk sb ax ladYiuk] foaMk s n`”; va”k ifjorZu izrhd 
xf.kr] ykbZu fDyfiax izrhd xf.kr rFkk dksgsu&lnjyS aM rFkk fy;kax o 
ckLZdh] {k s= fpfiax fof/k;k a tSls LnjyS aM rFkk gk sYxeSuA 
fo[k.Mu % [k.M] [k.M QkbZys a] fo[kf.Mr izn”kZu izØed] [k.M Js;A 
xzkfQDl gkMZo s;j % izn”kZu fu;u=d] DAC rFkk cQ+j laxBuA 
3D dk ifjp; % 3D lkeatL; iz.kkyh] 3D izn”k Zu rduhds a rFkk 3D 

ifjorZuA  
f=foeh; izfr:i.k % fun”kZd cgqHk qt rFkk oØh; Hk wry] Lohi izfr:i.k] 
CSG rFkk B-rep rduhds aA 
3D n`”;koyk sdu % fp=.k fof/k;k a] n`”;koyksd ifjorZu] 3D es a fpfiaxA 
izfrek la”ys’k.k % Nqih js[kk rFkk Nqih lrg gVkus dh rduhdsa tSls i`’B 
Hkkx xgjkbZ cQj fof/k;k a] LdSu ykbZu fof/k] vkdZ mi[k.M fof/k] vksdj 
fof/k;k aA 
izdk”k ,oa Nk;k adu % izdkf”kr fln~/kkUr] izfrfcac] dysoj rFkk lrg 
izfr:i] Nk;k,a] gkQ+ Vk sfuax] lrg Nk;kadu fof/k;k a] xkmuS aM Nk;kadu] 
Qkax Nk;kadu] js vuqjs[kuA 
mi;ksxd vUrjkuhr % ijLij fufoZ’V rduhdsa] Hkk Sfrd ;qfDr&oxhZdj.k] 
ijLij fp= ladqpu rduhds a] fLFkfrd fof/k;k a] ck/;rk,a] fxzM~l rFkk iz{k s= 
fufoZ’V dk;Z] bosUV gS aMy] mi;ksxdrkZ vUrjkuhr vkns”k Hkk’kk] lk/ku 
vfHkdYi] fuxZr izk:iA 
 
 
12 lapkj bUthfu;jh ds fln~/kkUr 
ladsr rFkk muds izfr:i.k % Qwfjvj J` a[kyk] Qwfjvj :ikarj] lrr~ 
o.kZØe] vko`fŸk p;ud] latky rFkk ifjorZdA 
ewy lwpuk fln~/kkUr % lwpuk] i`Fkd iz.kkfy;ks a dh le:irk] ikjs’k.k dh 
nj] vuko”;drk] n{krk rFkk ek/;e {kerkA 
foLrkj vkifjorZu % vko`fŸk o.kZØe] ÅtkZ laca/k] fofHké vkifjorZudks a dk 
fooj.k rFkk ewy vko”;drk,aA rqyukA DSB, DSBSC, SSBA VSB o.k ZØe 
vkifjorZd rFkk [kk stdA 



vko`fŸk vkifjorZu % FM dk vko`fŸk o.k ZØe] pj.k vkifjorZu] vkokt+ dk 
izHkko] FM rFkk vukifjorZdk s a dh mRifŸkA  
Lian vkifjorZu % fun”kZd izes;] fuEu ikl rFkk cS aM ikl ladsr] PAN, 

PWM, PPM, PCM rFkk MsYVk] vkifjorZd ds rRoA FDM, TDM, AM rFkk 
FM jsfM;ks ikjs’kd rFkk izkIrdrkZA fof”k’Vrk,a] CykWd vkjs[kA   
13 rdZ ifjiFk % la[;k iz.kkfy;ka ,oa dwV % };h] v’Vh; rFkk ‘kM~ 
n”keyoh;] la[;k iz.kkfy;kaA fdlh ,d vk/kkj ls nwljh la[;k iz.kkyh es a 
ifjorZuA };h] ,Dlsl&3] vdkj&la[;kRed] EBCDIC] gk sysfjFk] ASCII 
dwV] dwV ifjorZu] =qfV [kk st rFkk dwV lq/kkj] lekurk rFkk gSfe ax dwVA 
};h vadxf.kr % tksM+ o xq.kk ds ewy fu;e] fpg~u ifjek.k ladsr] ,d ds 
iwjd ladsr] nk s ds iwjd ladsr] };h dk mi;ksx dj tksM+ o xq.kk] v’Vh; 
rFkk ‘kV~ n”keyoh; la[;k iz.kkfy;kaA 
rdZ cht xf.kr ,oa rdZ }kj % rdZ cht xf.kr izes;] rdZ cht xf.kr dk 
mi;ksx dj rdZ vfHkO;fDr;ks a dh deh] lR; lkfjf.k;k a] feUVEZl] 
eSDlVEZl] SOP o POS Lo:iA ekud SOP ;ksX;d rFkk POS Lo:iA ewy 
rFkk lkoZHkk Se }kj] }kjk s a dk fu;U=.k igy`A }kjk s a ds ;k sX;d rFkk 
v;ksX;dA K ekufp= izfr:i.k ds rkfdZd dk;Z] 6 ifjofrZ;k s a rd K 
ekufp=ks a  dk mi;k sx dj rdZ dk;ks Z a dk ljyhdj.kA DokbZu eSdDyLdh 
fof/k rFkk rdZ dk;Z deh gsrq mi;ksx fd;s tkus okys ohp vkjs[kA 
la;qDr rdZ ifjiFk % la;qDr rFkk vuqØfed rdZ ifjiFkk s a dh ladYiukA 
}kjk s a dk mi;ksx dj fuEufyf[kr ifjiFkk s a dks okLrfod :i nsuk % 
¼,½ la;qDr rdZ fØ;kUo;d iz.kkfy;kaA 
¼ch½ vadxf.kr ifjiFk] v/k Z ,oa iw.k Z ;k std] O;dyd] xq.kd] dwV 
ifjorZd]  lerk mRiknd] lerk tkapd] rqyukRedA 
¼lh½ cgqxq.kd] vcgqxq.kd] dwV l`td] dwV vuqokndA 
¼Mh½ ek/;e fu;U=.k dh ladYiukA 
¼bZ½ cgqxq.kd] vcgqxq.kd@dwV vuqoknd] lerk mRiknd@tkapd gsrq 

MSI ;qfDr;ks a dk vuqi z;k sxA }kjk s a dk mi;ksx dj {kerk foLrkj dh 
ladYiukA ;ksxd] vuqØfed ;ksxd] BCD ;ksxd@O;dyd] dSjk s 
yqd vgsM ;ksxd] xq.kd] rhoz xq.kdks a gsrq MSI ;qfDr;ks a dk mi;ksxA 
vadxf.kr rdZ ,ddA 

vuqØfed ifjiFk % ladkyd o vladkyd ifjpkyuks a dh ladYiuk f¶yi 
¶ykWIl % fVªxfjax rFkk ,M~l fVªxfjax] f¶yi ¶ykWIk mŸk stuk lkfjf.k;k a] 
f¶yi ¶ykWIl dh fVªxfjax rFkk le;A ¼ch½ jftLVlZ % ¼lh½ le;cn~/k 
vuqØfed ifjiFkk s a dk fo”ys’k.k ¼Mh½ vladkyd x.kd % Å¡ps&uhps x.kd] 
ekWM~;wy N x.kd] fXyp leL;k -----¼b Z½ ladkyd x.kd % ladkyd x.kdks a 
ds fy;s K ekufp= dk mi;ksx] oy; x.kd] U;q}sf’Vr oy; x.kd] f”k¶V 



jftLVlZ dk mi;ksx dj x.kd % f¶yi ¶ykWIl dk mi;ksx djrs gq, 
vuqØe mRikndA  
14 lh izk sxzkeu % C, SNSIC dh fof”k’Vrk,a] ,d C izk sxzke dh lajpukA 
fu;U=.k lajpuk rFkk ywfiax dk;Z] dk;Z fo’k; {k s= 
ltkoV] ik sbUVlZ] lajpuk,a rFkk ;qfuvUlA 
Le`fr izca/ku rFkk Q+kbZy izca/ku % fuEu Lrrj ,oa mPp Lrj QkbZy igq apA 
vuqØfed rFkk ;kn`fPNd igq ap Q+kbZys a ] =qfV ls fuiVukA 
iwo Z izØed % LFk wy izfrLFkkiu] “kh’k Z Q+kb Zy lfEeyu] ekud iqLrdky;ks a 
dk v/;;uA 
 
15 dEI;wVj dk;Zfof/k rFkk izrhd xf.kr 
i`Fkd dj.k] [kk stA 
vackj ,oa iafDr;ka rFkk laidZ lwfp;ka] o `{kA 
vkjs[k % izfr:i.k] vYidkfyd laoj.k ;k iFk vkO;wg] js[kkfp= lkaj s[ku] 
lcls NksVk ekxZ & leL;k] U;wure ykxr foLrkjd o`{k] ihNs gVuk rFkk 
yksHkh izrhd xf.krA 
vkO;wg ifjpkyu % LVS ªlsu dk vkO;wg xq.ku] ,y ;w foÑr izrhd xf.kr] 
fojy vkO;wgA 
izrhd xf.kr rFkk bldh n{krkA 
gS”k dk;Z] Vdjko ls fuiVus dh rduhds a] ltkoV izfr:i.k] ik sLV fQDl 
Lo:i es a vfHkO;fDr dk ewY;k adu] bu fQDl ls ik sLV fQDl ifjorZuA 
 

14- oS|qr bathfu;jh 
 

[k.M & v 
ifjiFk fl)kar % fo|qr vo;o] tky ys[kkfp=] dsfYou /kkjk fu;e] dsfYou 
oksYVrk fu;e] ifjiFk fo”ys’k.k fof/k;k a( uk sMh;k fo”ys’k.k ( ik”k fo”ys’k.k( 
vk/kkjHk wr tky izes; rFkk vuqiz;k sx ( {kf.kdk fo”ys’k.k ( RL] RC ,oa 
RLC ifjiFk ( T;koØh; LFkk;h voLFkk fo”ys’k.k ( vuquknh ifjiFk ( 
;qfXer ifjiFk( larqfyr f=dyk ifjiFkA f}dkjd tkyA 
ladsr ,oa ra= % lrr dky ,oa fooDr&dky ladsrk s a ,oa ra= dk fu:i.k ( 
jSf[kd dky fu”pj ra=] laoyu] vkosx vuqfØ;k ( laoyu ,oa vody 
varj lehdj.kk s a ij vk/kkfjr jSf[kd dky fu”pj ra=k s a dk le; {k s= 
fo”ys’k.kA Qfj, :ikarj] ysIykl :ikarj] tSM&:ikarj] varj.k Qyu 
ladsrk s a dk izfrp;u ,oa mudh izfrizkfIrA fooDr dkyra=k s a ds }kjk rqY; 
:i ladsrk s a dk DFT] FFT lalk/kuA 



fo|qr pqEcdh; fl)kar % eSDlosy lehdj.k] ifjc) ek/;e es a rjax 
lapj.k] ifjlhek voLFkk,a] leery rjaxk s a dk ijkorZu ,oa viorZu] 
lapj.k ykbus a % izxkeh ,oa vizxkeh rjaxs a] izfr ck/kk izfrrqyu] fLeFk pkVZA 
rqY; ,oa bysDVªk W fudh % vfHky{k.k ,oa Mk;k sM dk rqY; ifjiFk ¼o`gr ,oa 
y?k q ladsr½] f}laf/k Vªk W ftLVj] laf/k {k s= izHkko Vªk W ftLVj ,oa /kkrq 
vkWDlkbM lkfepkyd {k s= izHkko Vªk W ftLVj] Mk;k sM ifjiFk % drZu] xzkeh] 
fn’Vdkjh] vfHkufrdj.k ,oa vfHkufr LFkkf;Ro] {k s= izHkko Vªk W ftLVj 
izo/k ZdA /kkjk niZ.k izo/k Zd % ,dy ,oa cgqpj.kh] vody] lafØ;kRed] 
iqufuZo s”k ,oa “kfDr izca/kdks a dk fo”ys’k.k] izc a/kdks a dh vko`ffr] vuqfØ;k] 
lafØ;kRed izca/kd ifjiFk] fuLiand] T;koØh; nksfy= % nk syu ds fy, 
dlkSVh] ,dy Vªk WftLVj vkSj lafØ;kRed izo/k Zd foU;kl] Qyu tfu= ,oa 
rjax ifjiFk] jSf[kd ,oa fLopu fo|qr iznk;A 
vadh; bysDVªk W fudh % cwyh; chtkoyh] cwyh; Qyu dk U;urehdj.k] 
rdZ}kj] vadh; lekdfyr ifjiFk dqy] ¼DTL ] TTL ] ECL] MOS] CMOS½A 
la;qDr ifjiFk ( vadxf.krh; ifjiFk] dksM ifjorZd] eYVh Iys;Dlj ,oa 
fodksfM=A vuqØfed ifjiFk pV[kuh ,oa FkiFki] xf.k= ,oa foLFkkiu 
iath;d] rqyfu=] dkyfu;ked cgqdafi=A izfrn”kZ ,oa /kkj.k ifjiFk] 
rqY;:i vadh; ifjorZ ¼ADC½ ,oa vadh; rqY; :i ifjorZd ¼DAC½A 
lkfepkyd Le`fr;kaA izØfer ;qfDr;ks a dk iz;k sx djrs gq, rdZ dk;kZUo;u 
¼ROM] PLA] FPGA½A 
ÅtkZ :ikarj.k % oS|qr ;kaf=dh ÅtkZ :ikarj.k ds fl)kar % ?k qf.k Zr e”khuk s a 
es a cy vk?k w.k Z ,oa fo|qr pq acdh; cy] fn-/kk-e”khus a % vfHky{k.k ,oa 
fu’iknu fo”ys’k.k] ek sVjk s a dk izkj aHku ,oa xfr fu;a=.k] ifj.kkfe= ( 
izpkyu ,oa fo”ys’k.k ds fl)kUr ( fofu;eu n{krk ( f=dyk ifj.kkfe= % 
f=dyk iz sj.k e”khus a ,oa rqY;dkfyd e”khus a %  vfHky{k.k ,oa fu’iknu 
fo”ys’k.k ( xfr fu;a=.kA 
“kfDr bysDVªk W fudh ,oa fo|qr pkyu % lkfepkyd “kfDr ;qfDr;ka % Mk;k sM] 
Vªk WftLVj] Vªk;d] GTO ,oa /kkrq vkWDlkbM lkfepkyd {k s= izHkko 
Vªk WftLVj&LFk Sfrd vfHky{k.k ,oa izpkyu ds fl)kar] fVªxfjax ifjiFk] dyk 
fu;a=.k fn’Vdkjh] lsrq ifjorZd % iw.k Z fu;af=r ,oa v)Zfu;af=r FkkbfjLVj 
pkij ,oa izrhidks a ds fl)kar] DC & DC ifjorZd] fLop eksM bUoVZj] dc 
,oa dc eksVj pkyu ds xfrfu;a=.k dh vk/kkjHk wr ladYiuk] fopj.kh; pky 
pkyu ds vuqiz;k sxA 
rqY;:i lapkj % ;kn`f +PNd pj % larr] fofoDr ( izkf;drk] izkf;drk 
Qyu] lkaf[;dh; vkSlr ( izkf;drk fun”k Z ( ;kn`fPNd ladsr ,oa jo % 
le] jo] lorqY; cS aM pkSM+kbZ] jo lfgr ladsr iz s’k.k] jo ladsr vuqikr] 
jSf[kd cw ekWMqyu % vk;ke&ekMqyu % f}lkbM cS aM & ,dy pSuy 
¼DSB&SC½ ,oa ,dy lkbM cS aMA ekWMqyu ,oa foekMqyu ( dyk vkSj 



vko`fŸk ekMqyu % dyk ekMqyu ,oa vko`fŸk ekWMqyu ladsr] ladh.k Z cS aM 
vko`fŸk ekWMqyu] vko`fŸk ekWMqyu dyk ekWMqyu ds fy, tuu ,oa lalwpu] 
fo’i zcyu] iwo Z izcyuA laokgd rjax ekWMqyu ¼CWM½ ra= % ijkladj.k 
vfHkxzkgh] vk;ke ekWMqyu vfHkxzkgh] lapkj vfHkxzkgh] vko`fŸk vfHkxzkgh] 
dyk ikf”kr ywi] ,dy lkbM cS aM vfHkxzkgh] vk;ke ekWMqyu ,oa vko`fŸk 
ek WMqyu vfHkxzkgh ds fy, flxuy&jo vuqikr x.kuA 
 
[k.M c 

 
fu;a=.k ra= % fu;a=.k ra= ds rRo] [k aM vkjs[k fu:i.k % [kqyk&ik”k ,oa 
canik”k ra=] iqufuZo s”k ds fl)kUr ,oa vuqiz;k sxA fu;a=.k ra= vo;o] 
jSf[kd dky fu”pj ra= % dky iz{k s= ,oa :ikarj iz{k s= fo”ys’k.k] LFkkf;Ro 
% jkmFk gjfot+ dlkSVh] ewy fc anqiFk] ck sMs vkys[k ,oa ik syj vkys[k] 
ukbfDo,LV dlkSVh] vxzi”prk izfrdkjd dk vfHkdYiuA lekuqikfrd PI] 
PID] fu;a=d( fu;a=.k ra=k s a dh voLFkk&fopj.kh; fu:i.k ,oa fo”ys’k.kA 
ekbØksi zk slslj ,oa ekbØksdEI;wVj % PC la?kVu] CPU] vuqns”k lsV] jftLVj 
lsV] Vkbfeax vkjs[k] izk sx zkeu] varjku;u] Le`fr varjki`’Bu] IO 
varjki `’Bu] izk sx zkeuh; ifj/kh; ;qfDr;kaA 
ekiu ,oa eki;a=.k % =qfV fo”ys’k.k % /kkjk] ck sYVrk] ”kfDr] ÅtkZ] “kfDr 
xq.kd] izfrjk s/k] iz sjdRo] /kkfjrk ,oa vko`fr dk ekiu] lsrq ekiuA flxuy 
vuqdwy ifjiFk] bysDVªk W fud ekiu ;a= % cgqekih dSFkk sM fdj.k 
vkflyksLdk si] vadh; cksYVekih] vko`fŸk xf.k=] Q ekih] LisDVªe fo”ys’kd] 
fo:i.k ekih Vªk alM~;wlj] rki oS|qr ;qXe] FkfeZLVj] js[kh; ifjorZuh; 
vody Vªk alM~;wlj] foÑfr izHkkoh] nkc fo|qr fØLVyA 
“kfDrra= % fo”ys’k.k ,oa fu;a=.k % fljk sifj lapj.k ykbuks a rFkk dscyks a dk 
LFkk;h n”kk fu’iknu] lfØ; ,oa izfr?kkrh “kfDr varj.k ,oa forj.k ds 
fl)kar] izfrbZdkbZ jkf”k;k a] cl izos”;rk ,oa izfrck/kk vkO;wg] yk sM izokg ( 
ck sYVrk fu;a=.k ,oa “kfDr xq.kd la”kk s/ku ( vkfFk Zd izpkyu ( lefer 
?kVd( lefer ,oa vlefer nks’k dk fo”ys’k.k] ra= LFkkf;Ro dh vo/kkj.kk 
% fLoax oØ ,oa le{k s= dkSVhA LFk Sfrd ck sYV ,Wfi;j izfr?kkrh ra=A mPp 
oksYVrk fn’V/kkjk lapj.k dh ewyHk wr vo/kkj.kk,aA 
“kfDrra= j{k.k % vfr/kkjk] vody ,oa nwjh j{k.k ds fl)kar] Bk sl voLFkk 
fjys dh vo/kkj.kkA ifjiFk fo;kstd vfHkdfy= lgk;rk izkIr j{k.k ( 
ifjp;] ykbu] cl] tfu=] ifj.kkfe= j{k.k] la[;kRed fjys ,oa j{k.k ds 
fy, vadh; ladsr j{k.k ¼DSP½ dk vuqi z;k sxA 
vadh; lapkj % Lian dksM ekWMqyu] vody Lian dksM ekWMqyu] MsYVk 
ekWMqyu ,oa foekWMqyu ;kstuk,a % vk;ke] dyk ,oa vko`fŸk dq ath;u 
;kstuk,aA =qfV fu;a=.k dwVdj.k % =qfVlalwpu ,oa la”kk s/ku jSf[kd [kaM 



dksM] laoyu dksMA lwpuk eki ,oa lzk sr dwV dj.kA vkadM+k tky] 
7&Lrjh; okLrqdykA 
 
        
 
 
 
15- bySDVªkWfuDl rFkk nwj lapkj bfUtfu;jh 

 
 
[k.M & v 
lkefxz;k a rFkk vo;o % fo|qr bfUtfu;jh inkFkk s Z a dh lajpuk ,oa xq.k % 
pkyd] lkfepkyd rFkk folaokgd] pqEcdh;] v;ksfo|qr] ihMfo|qr] 
e`fPNYi] dkf”kdh; rFkk vfrpkyd inkFk ZA fuf’Ø; la?kVd rFkk 
fof”k’Vrk,a jk s/kd] /kkjd rFkk izjk spd] DokV~tZ LQfVd e`fPNYi vuquknd] 
fo|qr pqEcdh; rFkk fo|qr ;kaf=d la?kVdA 
Hkk Sfrd bysDVªk WfuDl] bysDVªk Wu ;qfDr;ka rFkk ICS % 
 lkfepkydks a es a fo|qr v.kq] rFkk Nsn] okgd lkaf[;dh] lkfepkyd 
es a djs aUV izokg dh fØ;k fof/k] gkWy izHkko] laf/k fl)kUr] fofHké izdkj ds 
Mk;k sM~l rFkk mudh fof”k’Vrk,a] f}/k z qoh; laf/k] Vªk W a ftLVj( QksYM izHkko 
Vªk W a ftLVlZ] SCRS] GTO’s tSlh fLofpax ;qfDr;ka] ikoj MOSFETS ( ICS 
ds ewy & f}/k z qoh;] MOS rFkk CMOS izdkj( vkWIVk s bysDVªk WfuDl ds ewyA 
ladsr ,oa iz.kkfy;k¡ % ladsrk s a o iz.kkfy;ks a dk oxhZdj.k % fHkéd rFkk Hk sn 
lehdj.kk s a ds lanHk Z es a iz.kkyh fun”k Z( jkT; ifjorhZ izfr:i.k( Qwfj;s ekyk 
( Qwfj;s :ikarj rFkk iz.kkyh fo”ys’k.k es a muds vuqiz;k sxA ykIykl :ik arj 
rFkk iz.kkyh fo”kys’k.k es a muds vuqiz;k sx ( ifjoyu rFkk vf/kjk si.k 
vuqdy rFkk muds vuqiz;k sx ( Z :ikarj rFkk fHké le; iz.kkfy;ks a ds 
fo”ys’k.k rFkk fof”kf’Vdj.k es a muds vuqiz;k sx ( ;kn`fPNd ladsr rFkk 
laHkkO;rk] ijLij laca/k dk;Z ( jaxkoyh; ?kuRo] ;kn`fPNd fufoZ’Vk s a dks 
jsf[kd iz.kkyh dh vuqfØ;kA 
latky fl)kUr % latky fo”ys’k.k rduhds a ( latky izes; vYidkyhu 
vuqfØ;k] vpy voLFkk T;koØh; vuqfØ;k ( latky ys[k fp=.k rFkk 
latky fo”ys’k.k es a muds vuqiz;k sx] Vsystsu dk ize s;A nks ik sVZ latky ( 
Z] Y, G rFkk ikjs’k.k ekun.M] nks ik sVZl dk esy] lk>k nks ik sV~ Zl dk 
fo”ys’k.k( latky dk;Z] latky dk;ks Z a ds Hkkx] fn;s x;s Hkkx ls latky 
dk;Z izkIr djukA ikjs’k.k ekun.M % foyac rFkk mn; le;] ,yeksj dh 
rFkk vU; ifjHkk’kk,a] izikrrk dk izHkkoA latky la”ys’k.k ds rRoA 



fo|qr pqcdh; fln~/kkUr % fo|qr LFk Sfrd rFkk pqEcd LFk Sfrd {k s=k s a dk 
fo”ys’k.kA ykIykl rFkk fi;lkSu ds lehdj.k( lhek ewY; leL;k,a rFkk 
muds funku( eSDlosy ds lehdj.k] lhfer rFkk vlhfer ek/;e es a rjax 
izlkj dk vuqiz;k sx( ikjs’k.k ykbZus a ] ewy fln~/kkUr] LFkk;h rjaxs a] 
vuq:i;ksth vuqiz;k sx] lw{e ifÍ ykbZus a ] rjax ekxZ n”kZdk s a rFkk vuqukndks a 
ds ewy( ,UVhuk fln~/kkUr ds rRoA 
bysDVªk W fud eki rFkk midj.ku % ewyHk wr ladYiuk,a] ekud ,oa =qfV 
fo”ys’k.k] ewy fo|qrh; ek=kvks a rFkk ekun.Mks a dh eki( fo|qrh; ekiu 
midj.k rFkk mudk dk;Z fln~/kkUr % rqY; :i rFkk vadh;] rqyuk 
fof”’Vrk,a] vuqiz;k sxA ÅtkZ ifjorZd] rkieku] ncko rFkk vknz Zrk bR;kfn 
tSlh xSj fo|qrh; ek=kvks a dh bysDVªk W fud eki] vkS|k sfxd mi;ksx gsrq 
VsyhesVªh ds ewyA 
 
[k.M & c 
rqY; :i bysDVªk Wfud ifjiFk % Vªk W aftLVj vfHkufr rFkk fLFkjrk y?k q ladsr 
fo”ys’k.kA ÅtkZ izo/k Zd] vko`fŸk vuqfØ;kA foLr`r ifÍ rduhds a] izfriqf’V 
izo/k Zd] V~;wfur izo/k Zd] nk syd] ifj”kk s/kd rFkk ÅtkZ vkiwfrZ;k a] op Amp, 

PLL, vU; jsf[kd ,dhÑr ifjiFk rFkk vuqiz;k sxA LiUn la:id ifjiFk 
rFkk rjax Lo:i fo|qRtudA 
vadh; bysDVªk Wfud ifjiFk % fLofpax rRo ds :i es a Vªk aftLVj( rdZ fJr] 
dukZxqg ekufp= rFkk vuqiz;k sx( vkbZ lh rdZ }kj rFkk mudh fof”k’Vrk,a( 
vkbZ lh rdZ ifjokj% DTL, TTL, ECL, NMOS, PMOS rFkk CMOS }kj rFkk 
mudh rqyuk( esydkjh rdZ ifjiFk( v/k Z ifjo/k Zd] iw.k Z ifjo/kZd] vadh; 
miek=] eYVhIysDlj] Mh eYVhIysDlj( ROM rFkk muds vuqiz;k sxA 
f¶yi&¶ykWIlA R-1, J-K, D rFkk T f¶yi&¶ykWIl( fofHké izdkj ds dkmUVj 
rFkk jftLVlZ rjax & :i fo|qRikndA A/D rFkk D/A ifjorZdA 
lkfepkyd & Le`fr;kaA 
fu;U=.k iz.kkfy;ka % fu;U=.k iz.kkfy;k s a dh vYi dkfyd rFkk LFkk;h 
voLFkk vuqfØ;kA LFkkf;Ro rFkk lao snu”khyrk ij izfriqf’V dk izHkkoA ewy 
iFk rduhds a( vko`fŸk vuqfØ;k fo”ys’k.k izkfIr rFkk izkoLFkk mikar dh 
ladYiukA fLFkj M rFkk fLFkj N fudksYl pkVZ] fLFkj N fudksy ds pkVZ 
ls vYidkfyd vuqfØ;k dk lfédVuA lao`Ÿk ik”kh vko`fŸk vuqfØ;k ls 
vYidkfyd vuqfØ;k dk lfédVu( fu;U=.k iz.kkfy;ks a dk vfHkdYi] 
{kfriwjd( vkS|k sfxd fu;U=dA 
lapkj iz.kkfy;ka % ewy lwpuk fln~/kkUr( rqY; :i rFkk vadh; iz.kkyh es a 
lkeatL; rFkk [kk st( izfrp;u rFkk MkVk iqufuZek Z.k( ifjek.khdj.k rFkk 
dwVu( le; foHkktu rFkk vko`fŸk foHkktu cgqxq.ku( lekuhdj.k] 



izdk”kdh; laokn % eqDr LFkku es a rFkk Qkbcj vkWfIVd( HF, VHF, UHF 
rFkk lw{e rjax vko`fŸk ij ladsrk s a dk izlkj( mixzg lapkjA 
lw{e rjax bUthfu;jh % lw{e rjax ufy;ka rFkk Bk sl voLFkk & ;qfDr;ka] 
lw{e rjax mRifŸk rFkk izo/k Zd] rjax ekxZn”k Zd rFkk vU; lw{e rjax 
la?kVd rFkk ifjiFkA lw{e ifÍ ifjiFk] lw{e rjax ,UVhukt] lw{e rjax 
eki] esllZ] ysllZ( lw{e rjax izlkjA lw{e rjax lapkj iz.kkfy;ka] Hk wfe ls 
lacaf/kr rFkk mixzg vk/kkfjrA 
dEI;wVj bUthfu;jh % la[;k iz.kkfy;kaA MkVk izfr:i.k( izk sxzkeu( mPp 
Lrjh; izk sxzkeu Hkk’kk PASCAL/c ds rRo( ewy MkVk lajpuk dk mi;ksx( 
dEI;wVj f”kYi ds ewy vk/kkj( izk slslj vfHkdYi( fu;U=.k ;wfuV vfHkdYi] 
Le`fr laxBu] I/O iz.kkyh laxBu ekbØks izk slsllZ% ekbØksizk slslj & 8085 
rFkk 8086 dk f”kYi rFkk funs Z”k lsV] ladyu Hkk’kk izk sxzkeuA 
ekbØksi zk slslj vk/kkfjr iz.kkyh vfHkdYi % iz:ih mnkgj.kA ilZuy 
dEI;wVlZ rFkk muds iz:ih mi;ksxA 
 
                           16- lkaf[;dh 

 
[k.M & v 
lkaf[dh ds mi;k sx] fo’k; {k s= rFkk lhek,a] vkadM+k s a dk laxzg] oxhZdj.k 
rFkk lkj.kh;u] vkjs[kh; ,oa ja[kkfp=h; izfr:i.k] vofLFkfr] izdh.k Zu] 
oS’kE;rk rFkk dadqVrk ds ekiA 
ÁkFkfedrk & tksM+] xq.ku rFkk cs ds izes; o mudk vuqiz;k sx] “k sch”k so 
vlhedkA ;kn`f +PNd pj & ,d fopj rFkk f}fopj & izkFkfedrk caVu & 
mikar rFkk izfrca/kh caVu & izR;k”kk & vk?k w.k Z rFkk ;k sx ?kkr vk?k w.k Z 
tud QyuA vlrr~ caVu & f}in Iok alk] gk;ij T;kferh;A lrr~ caVu 
& ,d leku] pkj ?kkrk adh; rFkk izlkekU;A oØ vklatu & U;wure oxZ 
fof/k }kjk jsf[kd rFkk f}?kkfrd lehdj.kA lglaca/k rFk lekJ.kA 
lef’V rFkk izfrn”kZ & lef’Vr ,oa izfrn”k Zt] izfrn”kh Z; caVu rFkk ekud 
=qfV] fo|kFkh Z dk ^t* chi-oxZ rFkk F izfrn”k Zt & caVu rFkk muds 
vuqiz;k sxA  
vkdyu & fcUnq vkdyu & vkdyu ds xq.k /keZ] useSu & fQ”kj dk 
[k.Mdj.k izes; ¼fcuk lk{;½ &ØSej jko vlfedk & CySdoSy izes; & 
MLE rFkk vk?k w.k Z fof/k vkdyu & varjky vkdyu & lef’V e/;d rFkk 
y?k q o fo”kky izfrn”kk s a Z ij vk/kkfjr izlj.k ifjdYiukvks a ds ijh{k.k & 
“k wU; ,oa oSdfYid & =qfV;ks a ds izdkj] ijh{k.k dh “kfDr] useSu & 
ih;jlu ysek UMP rFkk laHkkfork & vuqikr ijh{k.k] fo”kky ,oa y?kq 
izfrn”kk s Z a g sr q ijh{k.k izfØ;k & xq.kk s a dh vukfJrk] fp oxZ ijh{k.k & 
vk[k aMk dh vPNkbZA 



;kn`fPNd ljy ;kn`fPNd izfrn”k Z & Lrfjr] O;ofLFkr] xqPN ¼,dy pj.k½ 
SKS es a e/;d rFkk izlj.k dk vkdyu & izfrn”kZ los Z{k.k & laxBu & 

CSO rFkk NSSO & izfrp;u rFkk vizfrp;u =qfV;kaA 
izlj.k fo”ys’k.k & vfHkdYi CRD ds fln~/kkUr] rbd rFkk LSD & gsrq 
iz;k sx 22] 23 rFkk 32 ¼fcuk lekdqyu½ vizkIr {k s= dh izkfof/kA 
SQC dh vfHkdYiuk & fu;U=.k lafp= & x ] R] p rFkk c lafp=A 
Lohdk;Zrk izfrp;u ;kstuk & ,dy rFkk nk sgjh & oc oØA xq.k rFkk 
ifjorhZ ;k stuk] fo”okL;rkA 
[k.M & c 
dky Js.kh & fofHké ?kVd & miuhfr rFkk ekSleh ifjorZu & fu/kk Zj.k 
rFkk fujluA  
lwpdkad & lajpuk rFkk mi;ksx] fofHké izdkj ds ljy ,oa Hkkfjr 
lwpdkad & foi;Z; ijh{k.k & thou fuokZg lwpdkadk s a dh lajpuk ,oa 
mi;ksxA 
 
 
OR fun”kZ & jSf[kd izk sxzkeu leL;k,a & ljy fof/k&}Sr&vkfoe] 
leuqns”ku leL;k,a & usV dk;Z& CPM ,oa PERT ewy izk sxzkeu & 
ifjorhZ&fLFkjk ad rFkk fLVªk aXl] izokg lafp= & ewy vfHkO;fDr;ka rFkk 
fu;U=.k fooj.k] ekud iqLrdky; dk;Z] vfHknkfur ifjorhZ DIM  rFkk 
DATA  fooj.k] ljy izk sxzkeu leL;k,aA thou&e`R;q nj & v”kk sf/kr rFkk 
ekud e`R;q njs a ] iztuu njs a & thou lkfj.kh lajpuk rFkk mi;ksxA  
 
                     17- m|ku foKku 

 
[k.M & v 
 Hkkjr rFkk rfeyukMq dh vkfFk Zdh es a m|ku foKku dk fo’k; {k s= 
rFkk bldh egŸkkA vkS|k sfxd Hk wxk sy ¼{k s= rFkk vapy½ tyok;q dh Hk wfedk] 
vkS|k sfxd Qly mRiknu ds laca/k es a e`nk ,oa ty&,dhÑr iks’kd izca/ku 
¼vkbZ-,u-,e½ dhVks a ,oa jk sxk s a dk izca/ku] ty] [kjirokj] Nk;koj.k] dkV 
NkaV rFkk izf”k{k.k dk izca/kuA 
 Qly iz.kkyh & lajf{kr [k srh] dky ckg~; mit & Qly&izgLru 
& ty Ñf’k & iks’kd fQYe rduhd & Qly Fkk siuk & o`n~f/k fu;kedks a 
dk mi;ksxA 
 Ik;kZoj.kh; vk S|kfudh & O;kolkf;d vk S|kfudh & tSfod & 
vkS|kfudh & ijEijkxr ikni iztuu es a izxfr;kaA dS wgk iztuu & lw{e 
iztuuA Qlyks a ds lq/kkj rFkk vkS|kfud Qlyks a es a Rofjr vk;ksfut 
iztuu es a tho&rduhdh dh Hk wfedkA 



o/kh Z rFkk yS afxd :i ls iztfur Qlyks a es a izlou iz.kkfy;ka ,oa fof/k;k a & 
izladV vkstl~ gsrq izlou] izlaLdj.k rFkk tSo o vtSo izfrcy dh 
izfrjk s/kdrk & mRifjorZu rFkk iq:xq.krk izlou & ruwÑŸkd ifjorZu 
rFkk blds vuqiz;k sx & v/kZdk s a dk fodkl & izjld nzo.k & ruw dks”kk 
nzo.k & dkap es a mRifjorZu & Vª SUltsfud ikS/k sA 
 ?kjsyw miouks a ds fy;s ifjn`”; vfHkdYi] laLFkkud ,oa vkS|k sfxd 
miou & xzkeh.k miouks a dh tho lkSUn;Zijd vk;kstuk] euksjatu ds 
LFkku] jktekxk s Z a rFkk jsyos ykbZuk s a ds lehi o`{k yxkukA ykWu rFkk fofHké 
izdkj ds miouks a dh LFkkiuk ,oa mudk j[kj[kko & vkUrfjd ikS/k lTtk 
& cks alkbZA 
 vkS|kfud Qly es a dVkbZ ls iwo Z rFkk Ik”pkr~ dh gkfu;ka & 
ifjiDork lwpdk ad & iduk & Hk.Mkj.k & Hk.Mkj.k dh fof/k;k a & 
Hk.Mkj.k vk;q dk foLrkj & jlk;uks a dk mi;ksx & o`n~f/k fu;ked rFkk 
Qly idus o Hk.Mkj.k vk;q ds fu;eu es a Ropk vkoj.k & foÑrks a dk 
fu;U=.k] mrkjuk & p<+kuk] ck a/kuk rFkk ifjogu dh fof/k;k aA 
 izlaLdj.k rFkk ifjj{k.k & fofHké vkS|kfud mRikn & vk S|kfudh 
ij vk/kkfjr m|ksxk s a dh LFkkiuk & lgk;d mRikn mi;ksxA 
 
[k.M & c 
vkS|kfud Qlyks a dh mRiknu izk S|k sfxdh % 
 orZeku fLFkfr rFkk laHkkouk,a & fofHké vapyks a es a tyok;q rFkk e`nk 
vko”;drk,a & iztuu rduhdsa rFkk ikS/k”kkyk izk S|k sfxfd;ka & Qly 
iz.kkfy;ka & ikS/kkjk si.k iz.kkfy;ka & fdLes a rFkk iSnkokj & lq/kkj & 
iks’kd&nzO;&mn~xzg.k&vis{kk,a ,oa izc a/ku & flapkbZ & fof/k;k a] ty 
vko”;drk,a ,oa i zc a/ku & dVkbZ&NaVkbZ ,oa izf”k{k.k& 
Nk;kdj.k&[kjirokj izca/ku&ikni o`n~f/k fu;kedks a dk mi;ksx & 
ifjiDork lwpdkad & Qly dVkbZ & Js.kh fu/kk Zj.k & iSdsftax fof/k;ka 
rFkk iSfdax & Hk.Mkj.k & Qly idkus dh fof/k;k a & vkS|k sfxd o fu;kZr 
laHkkouk,a ,Q&1 cht mRiknu lfgr cht mRiknu rduhds aA 
Qy iSnkokj %& vke] dsyk] uh ac w] larjk vkfn] vaxwj] iihrk] ve:n] 
vuékl] vukj] csj] vk ¡oyk] beyh] lsc] uk”kikrh] vkM+ w ] Iye] >jcsjh] 
dVgy] Hk axq’B] lfpjk] vU; NksVs QyA 
“kkd iSnkokj %& VekVj] cSxu] fHk aMh] Qyh okyh lfCt;ka ¼chUl] eVj] 
xqPNk chUl & yksfHk;k] lks;k chUl & dqYgFk chUl½ dUnt lfCt;ka 
¼I;kt+] yglqu½ dUn dop lfCt;ka ¼i zd.k] “kdj dUnh] vkYyqd½ dw’ek.k 
lfCt;ka ¼dDM+h] [kjcwtk] rjcwt] rqEch fcEck] dn~nw rFkk dk”khQy] pkÅ 
pkÅ½ jkftdk lfCt;ka ¼ca/kxk sHkh] QwyxksHkh] NksVh jkftdk,a½ ewy okyh 



lfCt;ka ¼xktj] ewyh] “kyte] pqdUnj] xkaBxksHkh½ iŸkk s a okyh lfCt;ka 
¼ikyd] izokLrqd½ “krkojh] lgtu] vkyw] djh iŸkkA 
iq’Ik iSnkokj %& pesyh] xqykc] jtuhxa/kk] xqynkÅnh] Mgsfy;k] xs ank] 
dudkEcj] dViq’i ¼dV xqykc] thoUrh] yoaxin~e] XySfMvk syh] gseiq’i] 
>jcsjk] ,UFk qfj;e] ,sLVj] fyyh] lw[k s Qwy½A 
elkyks a dh iSnkokj % dkyh fepZ] byk;ph] gYnh] vnjd] o`{k elkys ¼ykS ax] 
tk;Qy] nkyphuh] /kfu;k] esFkh] thjk] tM+h cwVh okys elkys½A 
ckxku iSnkokj %& pk;] dkWQh] jcj] dksdk] ukfj;y] rSy&rky] dktw] 
xzUFkrky] lqikjhA 
vkS’k/kh; ik S/k s %& dSFkkjSU;l] lsék] Mk;Ldksfjvk] lk sykue] Xyksfjvkslk] 
dksfyvl] ik;fjFk ze] fMftVkfyl] ,Vªk sik] vkbfilSd] blcxksy] fo/kkfu;k] 
jk sok sfUQ;kA 
lqxaf/kr ikS/k s %& ftjsfu;e] esFkk] vksfl;e] lqxaf/kr ?kkl ¼flEck sik sxk sUl] 
ikYek jk slk] osfÍoj½] iSpk syhA 
 
               18- dEI;wVj foKku 

 
[k.M & v 
vk/kkj xf.kr % laHkkfork ds rRo] vkO;wg cht xf.kr] vuqdyu] vodyuA 
ewyHk wr ladYiuk,a % ln`”k cuke vadh; ifj”kqn~/krk] fo”okL;rk] rhozrk] 
y{k.k rFkk la[;k izfr:i.k] n”kfed] }f;] v’Vd] ‘k.k n”keh; la[;k,a] 
Iyo fcUnq izfr:i.k] ?kk.k izØe.k] le; foHkktu] cgq izk sxzkeu] izk sx zkeu 
Hkk’kk] ;U= Hkk’kk rFkk mPp Lrjh; Hkk’kk] ladyd rFkk O;k[;d] lkekU;r% 
mi;ksx es a yk;s tkus okys ifj.kkek s a dk v/;;uA 
dEI;wVj foKku dk xf.krh; vk/kkj % lk/; rdZ leqPp;] laca/k] JSr] 
vkaf”kd Øe rFkk tky] fu;fer rFkk lanHk ZeqDr Hkk’kk, a] ifjfer voLFkk 
;a= rFkk iq”k Mkmu Lor% pkyuA  
la[;k vfHkdYku % la[;k izfr:i.k] vfHkdyu es a =qfV;ka] fo”ys’k.k izfØ;k 
rFkk =qfV vkdyu] vUros Z”k] ewy ikuk] lehdj.kk s a dh jSf[kd iz.kkyh] 
vodyu rFkk vuqdyuA 
fLofpax fl)kUr rFkk vadh; vfHkdYi % rdZ JSr] rdZ chtxf.kr] 
ljyhdj.k] }kj] rkfdZd JSrk s a dk fØ;kUo;u] la;qDrd rFkk vkuqØfed 
ifjiFkk s a dk vfHkdYi] f¶yi ¶ykWl~] jftLVlZ] dwV ys[kd] dwV vuqoknd] 
dwV ifjorZd] x.kd] ROM] PLA rFkk cgqxq.kd lfgr lesfdr ifjiFk ds 
lkFk vfHkdYiA lw{e izØed LFkkiR;] 8085@8086 dk izk sxzkeu v/;;uA 
 
izk sxzkeu rFkk MkVk lajpuk,a % OOP’s] C++ MkVk izdkjk s a dh ladYiuk,a] 
fu;U=.k fooj.k] izfØ;k,a] fo’k; {k s= fu;e] vkuqfoU;kld rFkk vfHkys[k] 



xf.kr MkVk izdkj] leqPp;] lwfp;ka] izR;korZu] Q+kbZy vkuqØfed] lwphÑr 
Q+kbZys a ] fjik sV Z tuu dk i`FkDdj.k rFkk foy;uA foY;kld] iafDr;ka] 
laidZdkjh lwfp;ka] p;u] o`{k lkajs[ku] ik sLV fQDl ladsrk s a dk mi;ksx 
djrs gq, vfHkO;fDr;ks a dk ewY;k adu] izrhd xf.kr dk i`FkDdj.k] ccy 
lkSVZ] gk s lkSVZ] izrhd xf.kr dh tfVyrk,aA  
 
[k.M c 
dEI;wVj dk laxBu % dk;Z laxBu] ;a= funs Z”k] lack s/ku ek/;e] lw{e 
izØed dk ifjp;] 8085@8086 dk v/;;u] DMA  rFkk O;o/kku 
izkFkfedrk ds ekxZ ls izØed rFkk I/O ds e/; laokn] cl vuqlwphdj.k 
ds lkFk layXu leL;k,aA lw{e dEI;wVj Le`fr] O;ogkjr% Le`fr] ewyHk wr 
ladYiuk,a] O;ogkjr% Le`fr dh leL;k,a] i `’B cnyko] izrhd xf.kr] dS”k 
Le`fr] lkgp;Z Le`fr] lekUrj izØe.k ds ewy rFkk bldh vko”;drkA 
ikbZykbZ.M izØed rFkk cgqizØedA 
iz.kkyh izk sxzkeu % laiknd] yksMlZ] laidZ lw=] lEesyd] ladyd dh 
izkoLFkk,a rFkk muds dk;Z] “kCn dks”k fo”ys’kd rFkk in funs Z”kd] in 
funs Z”ku rduhdsa] ladsr lkfj.kh] dwV tuuA 
ifjpkyd iz.kkfy;ka % cSp] cgqizk sxzkeu rFkk le; foHkktu iz.kkfy;ka] 
izØed Le`fr] ;qfDr ,oa Q+kbZy izca/ku] O;ogkjr% Le`fr] izfØ;k 
vuqlwphdj.k] vUr% izfØ;k laokn] I/O iqu% iz s’k.k] izfØ;k ,ddkyu rFkk 
rkyesy] xfrjk s/k] fuokj.k] ifjgkj] [kk st ,oa iqu% lq/kkj] vfrfjDr 
Hk.Mkj.k izc a/ku] Q+kbZy iz.kkyh dk;Z rFkk bldk mRØeA 
MkVk izØe.k ladYiuk % Q+kbZy laxBu rduhds a] lwphdj.k] laca/k dkjd 
rFkk usVodZ MkVk fun”k Z] laca/kdkjd DBMS ds :i es a d Base III+ dk 
v/;;uA MkVk “kCn dks’k] lkekU; Lo:i ,oa iz”u & Hkk’kk, aA 
dEI;wVj latky % MkVk laokn ladYiuk,a] LAN  dh ladYiuk] 051-7 ys;j 
lanHkZ fun”k Z rFkk vfHkdYi fo’k;A Hkk Sfrd ys;j ikjs’k.k ek/;e] iSdsV rFkk 
lfdZV fLofpax] LFkku foKku] MkVk fyad ys;j] Vk sdu ikl djuk] 
LykbfMax foaMk s u;kpkj] u;kpkj fofufnZ Z’Vrk,a rFkk lR;kiu] latky ys;j 
ekxZ fu”p;] ladqyu fu;U=.k] ifjogu ys;j] l= ,oa izLrqfrdj.k ys;lZ] 
vfHkdYi fo’k;] viqiz;k sx ys;j] Q+kbZy vUrj.k] bySDVªk S fud esyA 
lkW¶Vos;j bathfu;jh rFkk vuqiz;k sx % iz.kkyh fo”ys’k.k] foLr`r fo”ys’k.k] 
lk/;rk v/;;u] iz.kkyh vfHkdYid gsrq vk St+kj] fufoZ’V o fuxZr 
vfHkdYi] izk sxzke ifjHkk’kk] ?kVd vfHkdYi rFkk vfHkdYi leh{kk] lajfpr 
izk sxzkeu rFkk laifjorZu] ijh{k.k] izf”k{k.k rFkk izys[ku] iz.kkyh Q+kbZy 
pØ] iz.kkyh fo”ys’kd dh Hk wfedkA 



 dk;kZy; Lor% pkyu gsrq vkSt+kj] oMZ izk slsflax Liz sM”khV~l] foŸkh; 
,oa lkaf[;dh; iSdstst+] o sru ukekoyh] oLrq lwph] dEI;wVjk s a es a fp= 
mRifŸk rFkk izn”k Zu] cgq ehfM;k iz.kkyh] dEI;wVjk s a dk vuqi z;k sxA    
 

19- i;kZoj.k foKku 
 

[k.M & v 
 Thou foKku ¼ ewy tho foKku rFkk izkd`frd lalk/ku½  
tho foKku dk ifjp;] “kk[kk;s a ] fo’k; {k s= rFkk Ik;k Zoj.kh; n`f’Vdks.k ls 
bldk egRoA thou D;k gS\ i`Foh ij thou dk fodkl % thou dk ewy 
& thok.kq ] ouLifr ,oa tho&tUrq] thok”e rFkk volkn] iwo Z es a thou ds 
izfr:i ,oa forj.k] iqjklkfRodh; lk{;] lkewfgd foyksi] i`Foh ij thou 
ds Lo:i ¼ouLifr ,oa tho&tUrqvk s a ds lHkh Lo:Ik½] ty es a thou] Hk wfe 
ij thou] ok;q] ty rFkk Hk wfe es a lw{e tho] thok.k q rFkk jk sx] e`nk 
thok.k qvk s a dk focU/ku] lkeqnz tho foKkuA 
oxhZdj.k fl)kUr % bfrgkl] /;s;] mn~ns”;] mRØe rFkk lkezkT;] igpku 
rFkk ukedj.k] Lo:i & laca/k ds vk/kkj ij ouLifr ,oa tho&tUrqvk s a dk 
oxhZdj.k] mitkfr dh ladYiuk] thfor oLrqvk s a dk laxBu] thok.k qokj 
oxhZdj.k] ikfjfLFkfrd oxhZdj.k iz.kkyh] laxzg o ikni&p;] ifjj{k.k] 
ikni tkr] izkf.ktkr] dhV&ifraxk s a dk ifjj{k.kA 
 fofHké i;kZoj.kh; ifjfLFkfr;ks a ds v/khu ikfjfLFkfrd vuqdwyu] 
tyksn~fHkn] “k q’dk sn ~fHkn] yo.kk sn~fHkn] e/;ksn~fHkn] ijjk sghA Hk wfe ij thou 
dk forj.k rFkk orZeku es a forj.k gsrq mŸkjnk;h dkjdA egk}hih; cgkoA 
 
izLrkouk] izkÑfrd lalk/kuk s a dk fo’k; {k s= rFkk egŸkk] tSfod rFkk vthoh 
lalk/kuA uohdj.kh; rFkk vuohdj.kh; lk/ku vkSj mudh lhek,aA 
uohdj.kh; lalk/ku % ou ,oa tho lalk/ku] Hkkjr dh ou laink] 
tho&tUrq lalk/ku] ?kjsyw Ik”k q rFkk eRL; lalk/ku] [kk| lalk/ku] fo”o 
[kk| leL;k,a] Ñf’k lalk/ku] Hkkjr dk Ñf’k laHkkO;] vk/k qfud Ñf’k ds 
izHkkoA 
vuohdj.kh; lalk/ku % thok’e bZ a/ku] dk s;yk] rsy] izkÑfrd xSl] thok’e 
bZ a/ku ds Rofjr miHkk sx ds ifj.kkeA 
rktk rFkk lkeqnz ty lalk/ku % rktk ikuh dk oSf”od forj.k rFkk bldh 
lhek,a] Hkk Sfrd thou gsrq rktk ty ds lzk sr] Hkkjr ds rktk ty 
lalk/kuA euq’; dh ty vko”;drk,a] ck<+ vkSj lw[kkA 
 e`nk ,oa [kfut lalk/ku] oSf”od fLFkfr] Hkkjr ds [kfut lalk/ku] 
/kkrq, a rFkk [kfutA ÅtkZ lalk/ku % oSf”od ÅtkZ miHkk sx] ÅtkZ 
vko”;drk,a] ijEijkxr rFkk xSj ijEijkxr ÅtkZ lzk sr] oSdfYid ÅtkZ 



lzk sr] Hkkjr ds ÅtkZ lalk/kuA izkÑfrd lalk/kuk s a ds lkFk euq’; ds 
ikjLifjd izHkkoA 
 
[k.M & c 
Hk wfe foKku ¼Ik;k Zoj.kh; jlk;u “kkL= rFkk ewyHk wr Hk w foKkus a½ 
 Okrkoj.k dh jklk;fudh] ok;qe.My es a lfEefyr jklk;fud izHkko] 
vkst+k su fjDrrk es a jklk;fudh] oSf”od xekZgV dh jklk;fud vuqfØ;k,a] 
ty dh jklk;fudh] vlkekU; Hkk Sfrd xq.k] foys;k s a dks feykdj ty ds 
xq.kk s a es a ifjorZu] gk;Mªk stu dk tksM+] ty es a mifLFkr xSls a ] ty es a 
ewyHk wr mRØ;.kh; o vuqRØ;.kh; vuqfØ;k,a] ty ds U;;u rFkk mn;u ds 
lzk sr] foys;k s a dks feykdj ty ds xq.kk s a es a ifjorZu] fLVfpvksesVªh] fxCl 
dh ÅtkZ] jlk;fud laHkkO;] jlk;fud leRo] vEy vk/kkfjr vuqfØ;k,a] 
?k qyu”khyrk mRikn] izk axkjh; iz.kkyhA ;gkcq Zntu feJ.k rFkk ekuo “kjhj 
ij muds izHkkoA 
lQSDZVSUV~l % U;;u] mn;u rFkk vuqn;u viektZd] vk”kk sf/kr viektZdA 
dhV uk”d % oxhZdj.k] vip;u] fo”ys’k.k] dhV uk”dks a rFkk Mh-Mh-Vh- 
leL;kvks a ds dkj.k iznw’k.kA lhlk rFkk blds feJ.k % Hkk Sfrd o 
jklk;fud xq.k] O;ogkj] ekuoh; izdVhdj.k] vo”kk s’k.k] i zHkkoA 
mnkaxkj % mnkaxkj {k; dh jklk;fudh] Ik;k Zoj.kh; izHkko LFk wy rFk lw{e 
v.kq thok s a ij izHkkoA dqN ladVkLin rRok s a dk fouk”k% vEy uhdqYys;] 
vtfyMk] “;kes; rFkk “;ketu nqjs;] o.kk Zr q ,¶yksVkWDlhUl] uhdqfY;r 
feJ.kA 
[k.M & c 
ok;qe.My % fodkl] lajpuk rFkk ok;qe.My dh jklk;fud lajpukA 
 rkieku dk ekiu rFkk fu;U=.k] Ik;k Zoj.kh; O;iaxe nj] “k q’d ,oa 
vknz Z leks’kh; O;kiaxe nj] rkikiorZu rFkk ok;qe.Myh; fLFkjrkA 
 ok;qe.Myh; ncko rFkk gok,a] gokvks a dks i zHkkfor djus okys dkjd] 
la?kuu ds Lo:i] fuLlku] ty foKku pØA 
 i`Foh dh vkUrfjd lajpuk] Hk wfoKkfud fodkl] iÍ vUr%Ñr] 
lkUnze.My dh lajpukA egk}hih; rFkk egklkxjh; iiZVh lajpukA 
 “k Syk s a ds izdkj] “k Sy pØ] “k Sy ds ewyHk wr [kfut] e`n~ [kfut] 
[kfut jklk;fudhA e`nk ,oa bldh lajpuk] _rq {kj.k izfØ;k] e`nk es a 
LFk wy ,oa lw{e ouLifr iks’kd] e`nk oxh Zdj.k] Hkkjr dh e`nk, aA 
 

20. FORESTRY 
 
 

SECTION – 1 
 



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. 
 

SECTION – 2 
 

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, 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 - 3 

 
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. 
 

SECTION - 4 
 
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, 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. 
 
 
 


