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Svllabus for M.Sc. Physics (Semester System)
Semester — I (2023- 2024)

Paper — 1 . Mathematical Physics

Paper — 11 : Classical Mechanics

Paper — 111 . Electrodynamics & Plasma Physics
Paper — IV . Electronics

Laboratory Course I-A  : General & Optics
Laboratory Course I-B  : Electronics

Semester — 11 (2023-2024)

Paper—1 : Quantum Mechanics - I

Paper — 11 . Statistical Mechanics

Paper — 111 . Electronic & Photonic Devices and Optical Modulators
Paper — IV : Computational Methods & Programming

Laboratory Course I-A  : Numerical Analysis & Computer Programming
Laboratory Course I-B  : Digital Electronics &Microprocessor

Semester — 111 (2024-2025)

Paper — 1 : Quantum Mechanics - 1T

Paper — 11 . Atomic & Molecular Physics
Paper — 111 : Solid State Physics - 1

Paper — IV : (A) Astronomy & Astrophysics - |

(B) Electronics (Communication) - I
(C) Physics of Nano-material - |
(D) Space Physics - 1
Laboratory Course III-A  : Material Science & General
Laboratory Course 111-B . Astronomy & Astrophysics OR
Electronics (Communication OR
Physics of Nano-material OR

Space Physics
Semester — IV (2024-2025)
Paper — I . Nuclear & Particle Physics
Paper — 11 . Laser Physics and Applications
Paper — 111 . Solid State Physics - 11
Paper — IV . (A) Astronomy & Astrophysics - II

(B) Electronics (Communication) - II
(C) Physics of Nano-material - 1I
(D) Space Physics - 11
Project Work
The Syllabus for M.Sc. Physics (Semester System) is hereby approved by the members of the

Board of Studies.
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M. Sc. - PHYSICS

M.Sc. in Physics is a full time 2-year (4-semesters course). There will be four theory papers, and two
laboratory courses/project in each semester. In each semester, there will be two internal
examinations/assessments. Semester-wise course structure along with distribution of marks is given
below:

Semester 1
Name of the Paper - Marks
Theory " Internal Credits
Max | Min | Max | Min foul
1. Mathematicair Physics - 80 | 16 20 04 ‘ 100 |
2. Classical Mechanics | 80 | 16 1 20 04 | 100 4 |
3 Electrodynamics & Plasma Physicsi 20 | 16 20 04 100——4 |
4. Electronics 80 |16 20 |04 | 100 4
A General & Optiss ' P 100 I
' Laboratory Course 1-B : Electronics - i 100 _ l
Total Marks 600 20
Total Marks for Semester 1 = 600 & Credit = 20
Semester 11
B Name of the _Paper ) Marks
Theory | Internal Total Credits
Max | Min | Max | Min

1. Quantum Mechanics-I 80 | 16 20 | 04 100

2. Statistical Mechanics 80 | 16 20 | 04 100 o
 Hostorie e mmicDevicsind | 4g 20 |04 w0 |4
. (ﬁ;‘:‘gﬁ?ﬁ;ﬂal P 80 | 16 20 | 04 100 4
|Latbora?ory Course II-A : Numeri_cal i | i 100 )
iAnalys1s & Cqmputer Programming |

!Laboratory Course II-B : Digital ‘ ;
Electronics & Microprocessor i i 1 o s i
‘Total Marks | 600 | 20

Total Marks for Semester II = 600 & Credit=2

o




Semester 111

Name of the Paper Marks ‘
Theory | Internal Credits
f — Total
Max | Min |Max |Min !
1. Quantum Mechanics-II ' 80 |16 20 |04 100
2. Atomic & Molecular Physics 80 |16 i20 04 = 100 4 ‘
3. Solid State Physics-I 80 |16 120 (04 | 100 4
4. (A) Astronomy & Astrophysics-I ‘ 1
(B) Electronics (Communication)-I ‘ :
(C) Physics of Nano-material-I | & (1o e e e 4
. (D) Space Physics-1 1
' Laboratory Course I1I-A Materials Science & General ‘ - - 100 2
| Laboratory Course I11-B : Astronomy & Astrophysics OR 1‘
: Electronics (Communication) OR i ) 100 9
: Physics of Nano-material OR T
: Space Physics !
Total Marks : 600 20
Total Marks for Semester III = 600 & Credit =20
Semester IV
Name of Marks
the Paper Theory Internal Credits
Total
Max | Min Max |Min
1. Nuclear & Particle Physics 80 16 20 | 04 | 100
2. Laser Physics and Applications 80 16 20 |04 | 100
3. Solid State Physics -1I 80 16 20 | 04 | 100
i 4. (A) Astronomy &Astrophysics-11
(B) Electronics(Communication)-II ,
(C) Physics of Nano-material-II 80 16 20 | 04 100 4
(D) Space Physics-11
Eofect Work - . 200 4
Total Marks 600 20

Total Marks for Semester IV = 600 & Credit = 20




In Each Semester

MAXIMUM MARKS PASS PER
TOTAL TH. PR.
600 36 36

In semester IV, Project work in Solid State Physics/ Astronomy & Astrophysics/ Electronics/ Physics
of Nano-materials/ Space Physics will lead to specialization in the respective area. It will be primarily
based on research oriented topics. On completion of the project, student will submit project report in
the form of dissertation which will be examined by an external examiner. The examination of project
work shall consist of (a) Presentation and (b) comprehensive viva-voce.

Marks-distribution for Laboratory Courses and Project Work:

(a) Laboratory courses (Semesters I-III):

Sessional : 20Marks
Viva : 20Marks
Experiment : 60Marks
(b) Project Work (Semester IV):
Report—Dissertation 60 Marks
Presentation 100 Marks
Comprehensive viva-voce 20 Marks
Internal assessment 20 Marks

Note: Paper IV of both Semesters III and IV is a major elective course. Student has to opt for any one
of the courses: (A) or (B) or (C) or (D). The commencement of any one of the major elective paper is
subjected to the availability of basic infrastructural facilities viz. expert faculty, laboratory etc.
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Detailed Course Content
Semester — I
PAPER-1I: MATHEMATICAL PHYSICS

Unit-I: Vector space and Matrices, Linear independence, Bases, dimensionality, Inner
product, Linear transformation, matrices, Inverse, Orthogonal and Unitary
matrices, Independent element of a matrix, Eigen values and Eigen Vectors,
Diagonalization, Complete orthonormal sets of functions.

Unit-II: Complex Variables: Cauchy- Riemann condition, analytic functions, Cauchy’s
theorem, Cauchy integral formula, Laurent series, singularities, residue
theorem, contour integration, evaluation of definite integrals, problems.

Unit-III: Differential equations, first order differential equation, second order differential
equation with constant coefficients, second order linear ODEs with variable
coefficients, Solution by series expansion, nonhomogeneous differential
equations and solution by the method of Green’s functions.

Unit-I'V: Special functions, Legendre, Bessel, Hermite and Laguerre functions with their
physical applications, generating functions, orthogonality conditions, recursion
relations,

Unit-V: Integral transforms, Fourier integral and transforms, inversion theorem, Fourier
transform of derivatives, convolution theorem, Laplace Transform(LT), LT of
Derivatives, Inverse LT, Fourier series; properties and applications, discrete
Fourier transform.

TEXT AND REFERENCE BOOKS

Mathematical Methods for Physics, by G. Arfken.

Matrices and Tensors for Physicist, by A. W. Joshi.

Advanced Engineering Mathematics, by E. Kroyazig.

Special Functions, by E. B.Rainville.

Special Functions, by W.W.Bell.

Mathematical Method for Physicist and Engineers, by K. F. Relly, M. P. Hobson
and S. J.Bence

7. Mathematics for Physicists, By Marry L.Boas.
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Paper - II: CLASSICAL MECHANICS

Unit-1 Preliminaries, Newtonian mechanics of one and many particle systems,
Conservation laws, Constraints & their classification, Principle of virtual
work, Generalized coordinates, D’Alembert’s principle and Lagrange’s
equations, Velocity-dependent potentials and dissipation function, Simple
applications of the Lagrangian formulation, Hamilton’s principle, Lagrange’s
equations from Hamilton’s principle, Conservation theorems and Symmetry
properties, Energy function and the conservation of energy.

Unit-11 The Hamiltonian formulation of mechanics, Legendre transformations and the
Hamilton’s equations of motion, Cyclic coordinates and Conservation
Theorems, Hamilton’s equations from Hamilton’s principle, The principle of
least action, Simple applications of the Hamiltonian formulation.

Unit-IIl'  Canonical transformations with examples, The harmonic oscillator, Poisson’s
brackets, Equations of motion and conservation theorems in the Poisson
Bracket formulation. Hamilton-Jacobi (HJ) theory: The HJ equation for
Hamilton’s principal function, Harmonic oscillator as an example of the HJ
method, The HJ equation for Hamilton’s characteristic function, The action-
angle variables

Unit-IV ~ The Central force: Two-body central force problem and its reduction to the
equivalent one-body problem, The equations of motion and first integrals, The
equivalent one-dimensional problem and classification of orbits, The
differential equation of the orbit, Closure and stability of orbits, The Kepler
problem, Scattering in a central force field: Rutherford scattering.

Unit—V  Rigid body dynamics, The Euler angles, Euler’s theorem on the motion of a
rigid body, Rate of change of a vector, The Coriolis force, Angular
momentum and Kinetic energy of motion about a point, The Euler equations
of motion of rigid bodies. Formulation of the problem of small oscillations,
The Eigen-value equation and the principal axis transformation, Frequencies
of free vibration and normal coordinates, Free vibration of linear triatomic
molecule.

TEXT AND REFERENCE BOOKS

1. Classical Mechanics, By N.C. Rana and P.S. Joag (Tata McGraw-Hill,1991)
2. Classical Mechanics, by H.Goldstein (Addison Wesley,1980)
3. Classical Mechanics, by H.Goldstein, C Poole & J Fafko (PearsonEducation, Inc,2002)
4. Mechanics, by A.Sommerfeld, (Academic press,1952)
5. Introduction to Dynamics by Perceival and D.Richaeds(Cambridgeniversity,
press ,1982).




Unit-1

Unit-I1

Unit -III

Unit-1V

Unit-V

Paper-I1I: ELECTRODYNAMICS & PLASMA PHYSICS

Maxwell’s equations, vector and scalar potentials and the wave equation, Gauge
transformations, Lorentz gauge, Coulomb gauge, Green function for the wave
equation, four-vectors, mathematical properties of the space-time in special
relativity, matrix representation of Lorentz transformation, covariance of
electrodynamics, transformation of electromagnetic fields.

Radiation by moving charges, Lienard-Wiechert potential and fields for a point
charge, total power radiated by an accelerated charge- Larmor’s formula and its
relativistic generalization, angular distribution of radiation emitted by an
accelerated charge, radiation emitted by a charge in arbitrary extremely
relativistic motion, distribution in frequency and angle of energy radiated by
accelerated charge.

Bremsstralung: emission from single-speed electrons, thermal Bremsstralung
emission and absorption, Synchrotron radiation: spectrum of synchrotron
radiation, spectral index for power law electron distribution, transition from
Cyclotron to Synchrotron emission, Cherenkov radiation

Plasma: definition, Debye shielding phenomenon and criteria for plasma,
motion of charged particles in electromagnetic field; Uniform E & B fields,
Electric field drift, Non-uniform magneto static field, Gradient B drift, Parallel
acceleration and magnetic mirror effect, Curvature drift, adiabatic in variants.

Elementary concepts of plasma kinetic theory, the Boltzmann equation, the
basic plasma phenomena, plasma oscillations. Fundamental equations of
magneto- hydrodynamics (MHD), Hydrodynamics Waves; Magneto sonic and
Alfven waves, Magnetic viscosity and magnetic pressure, plasma confinement
schemes.

REFERENCE BOOK:

J.D. Jackson-classical electrodynamics.

Rybicki & Lightman: Radiative Processess in Astrophysics
Panofsky and Phillips: Classical electricity and magnetism.
Bittencourt Plasma physics.

Chen: Plasma physics.
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Unit-I

Unit-11

Unit -I11

Unit-1V

Unit -V

Paper - IV: ELECTRONICS

Operational Amplifier- Basic Op.Amp. Differential amplifier, the emitter
coupled Difference Amp, Transfer characteristics of a Differential Amp, an
example of an IC Op.-Amp., off set error voltage and currents, measurement
of Op.-Amp. Parameters, frequency response of Op-Amp. Linear analog
systems: Basic Op.-Amp. Applications, Analog integration and differentiation,
Electronic analog computation, Non-linear analog systems: Comparators,
Wave form generators.

Combinational Logic Gate — Basic logic gates: OR, AND and NOT gates,
NOR and NAND gates, Boolean algebra, DeMorgan’s theorem, Exclusive OR
gate, characteristics of logic families, saturated logic families: RTL, DCTL,
non- saturated logic families: TTL and ECL, Unipolar logic families.

Sequential Logic, Flip-flops: RS Flip-flop, level clocking, Edge triggered Flip
Flops, D Flip flops. JK Flip-flops, J.K. master slave Flip-flops, Registers:
buffer, shift and control shift registers, counters: ripple synchronous & ring
counters, tri - state registers, Buffer: controlled buffer Register, Bus organized
structure, Latch, multiplexer, De multiplexer, decoder, ALU Memories: RAM,
ROM, PROM, EPROM, A/D and D/A converters.

Microprocessors — Building concept of microprocessors, developing inside of
microprocessor , Instruction codes ,Instruction Register ,Introducing RESET
Pin, Introducing on chip oscillator, Interfacing I/O devices, Introducing
Interrupt lines :Stack, Push, Pop operation ,delay in servicing interrupts,
multiply interrupts, location for interrupts .Introducing slow and fast data
transfer, Status of microprocessor, interrupt pins, General purpose Register,
flag Register, Increment/decrement register. Features of 8085 microprossor.
Pin diagram of 8085, block diagram of 8085. CPU of a microprocessor, timing
and control, system timings and interrupt timings of 8085, registers in 8085,
interfacing memory and I/O devices- a preliminary ideas. Number system,
Floating Point notation.

Instructions set of 8085, types of instructions- Data transfer group, Arithmetic
logic, branch group, stack I/O machine control group, addressing mode of
Intel 8085, examples of Assembly language programs of 8085, summing of
two 8-bit numbers to result a 16-bit number, summing two 16-bit number,
multiplying two 8-bit number to result a 16-bit product, block transfer of data
from one memory block to other, BCD to hexadecimal data, finding the
largest number in a series.




Text and reference books:

Integrated Electronics: J. Millman R.C.C. Halkias.

Electronics devices and circuit theory, by Robert Boylested and Louis Nashdaky
PHI, New Delhi-110001,1991.

Operational amplifier linear integrated circuits, by Romakanth A. GayakwadPHI,
second edition1991.

Digital computer electronics- An introduction tomicrocomputers-A.P.Malvino.
Digital finances and applications, by A.P. Malvino and Donald P.Leach,Tata

McGraw Hill company, New Delhi 1993.

Microprocessor architecture, programming applications with 8085/8086 by
Ramesh S.Gaonkar, Willey-Eastern limited 1987.

Introduction to microprocessors — A.P.Mathur (TataMcGraw).
Microprocessors-Theory and applications- M.Hafiquizzaman (Prenticehall).
Microprocessors fundamentals- SchanmiOutling Service
AuthorPocerL.Tokheim.

. Integrated circuits : K KBotkar( Khannapublications)

. Digital Electronics : R P Jain ( Tata McGrawHill)

. Microprocesss : BRam

. 8-bit microprocessor : V.J.Vibhute& P.B. Borole(Tecn-Max Publication,Pune)
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Laboratory Course
Lab I-A: General & Optics (Any ten)

Determination of band gap of semiconductor by four probmethod.
Measurement of Hall Coefficient of given semiconductor: identification of type of
semiconductor and estimation of charge carrierc on centration.
Determination of wavelength of mercury light by constant deviation spectrometer
using Hartmann formula.
Ultrasonic velocity in a liquid as a function of temperature using ultrasonic
interferometer.
Experiment on transmission line (A) Determination of characteristics impedance,
(B) Study of voltage distribution.
Determination of the Curie temperature of ferromagnetic material.
Determination of forbidden gap of a diode by plotting reverse saturation current
as a function of temperature.
Determination of operating voltage and study the characteristics of a G Mtube.
Determination of operating voltage of a GM tube and determine the linear
absorption coefficient.
Determination of operating voltage of a GM tube and verify inverse-square law.
Determination of short half-life of a given source which can be obtained from
a mini generator or produced with a neutron source by activation.
X-ray diffraction by Telexometer.
Determination of ionization potential of Lithium/Mercury.
Determination of e/m of electron by Normal Zeeman Effect using Febry-Perot
Etalon.
. Determination of Dissociation energy of iodine (I2) Molecule by photography,
the absorption bands of 12 in the visible region.
. Measurement of wavelength of He-Ne Laser light using a ruler and thickness of
thin wire by the laser.
To study Faraday Effect using He-Ne Laser.

Lab I-B: Electronics (Any ten)

Design & Study of Regulated Power supply.

Study of Transistor Amplifiers in CE, CB, and CC modes.

Study of Transistor Bias Stability.

Study of Astable, Monostable and Bistable Multivibrator.

Study of Silicon Controlled Rectifier.

Experiment of Uni — Junction Transistor and its application.

Experiment of FET and MOSFET characterization and application as an amplifier.
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12.

Study of Differential. Amplifier.

Basic Logic gates and verification of their Truth-Tables.
Combinational logic gates and verification of De-Morgan’s Theorem.
Study of Basic Operational Amplifier(741).

Study of Opto- Electronics Devices.




Unit-1I

Unit —1I

Unit -II1

Semester — 11
PAPER - I: QUANTUM MECHANICS-I

Inadequacy of classical mechanics, Planck’s quantum hypothesis and radiation
law, Photoelectric effect, De-Broglie’s theory. Schrodinger equation,
continuity equation, Ehrenfest theorem, admissible wave functions,
stationary states, one-dimensional problems; potential well and barriers,
Schrédinger equation for harmonic oscillator and its solution, uncertainty
relations, states with minimum uncertainty product.

Superposition principle, general formalism of wave mechanics, representation
of states and dynamical variables, commutation relationship, completeness
and normalization of Eigen functions, Dirac-delta function, Bra & Ket
notation, matrix representation of an operator, harmonic oscillator and its
solution by matrix method, Heisenberg equation of motion.

Angular momentum in quantum mechanics, commutation relationships, Eigen
values, Spin angular momentum, Pauli's matrices, addition of angular
momentum, Clebsch-Gordon coefficients.

Unit — IV Central force problem, spherically symmetric potentials in three dimensions,

Unit -V

separation of wave equation, parity, three-dimensional square-well potential
and energy levels, the hydrogen atom; solution of the radial equation, energy
levels and stationery state wave functions, discussion of bound states,
degeneracy.

Time- independent perturbation theory, non-degenerate case, first order and
second order perturbations with the example of an oscillator, degenerate cases,
removal of degeneracy in second order, Zeeman effect without electron spin,
first-order Stark effect in hydrogen, perturbed energy levels, correct Eigen
function, occurrence of permanent electric dipole moments.

TEXT AND REFERENCE BOOKS:
1. L.I Schiff: quantum mechanics (McGraw-Hill).
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S. Gasiorowicz, Quantum Physics(Wiley).

Landau and Lifshitz : Non-relativistic quantum mechanics.
B.Craseman and Z.D.Powell: quantum mechanics (Addison Wesley)
A.P. Messiah: Quantum Mechanics.

J.J. Sakurai : Modern Quantum Mechanics.

Mathews and Venkatesan : Quantum Mechanics.
















































































































































































































B.A.

Part-1

INDEX
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B.A.

Part-1

5(9,6(' 25',1$1&(12
$V SHU 6WDWH 8 * & 6FKHPH
%$&+ (/25 2) $576

7KH WKUHH \HDUFRXUVH KDV EHHQ EURNHQ XS LQ WR
3DUW , ([DPLQDWLRQ DW WKH HQG RIWKH ILUVW \HD
3DUW ,, ([DPLQDWLRQ DW WKH HQG RI WKH VHFRQG '
3DUW ,,, ((DPLQDWLRQ DW WKH HQG RI WKH WKLUG \H

$ FDQGLGDWH ZKR DIWHU SDVVLQJ RU LQWHU
%RDUG Rl 6HFRQGDU\ (GXFDWLRQ & * RUDQ\RWKHU |
WKH 8QLYHUVLW\RU & * %RDUG RI 6HFRQGDU\ (GXFD"
KDV DWWHQGHG UHJXODU FRXUVH RI VWXG\LQDQ DIIL
'HSDUWPHQW RI WKH 8QLYHUVLW\ IRU RQH DFDGHPL!
DSSHDULQJ DWWKH % $ 3DUW , HIDPLQDWLRQ
$ FDQGLGDWH ZKR DIWHU SDVVLQJ % $ 3DUW , H[DPL
DQ\RWKHU H[DPLQDWLRQ UHFRJQL]JHG E\ WKH 8QLYH!I
KDV DWWHQGHG UHJXODU FRXUVH RI VWXG\ IRU RQH
FROOHJH RU LQ WKH 7HDFKLQJ '"HSDUWPHQW RI WKH ¢
DSSHDULQJ DW WKH % $ 3DUW ,, ([DPLQDWLRQ
$ FDQGLGDWH ZKR DIWHU SDVVLQJ % $ 3DUW,, H[DPLC
FRPSOHWHG D UHJXODU FRXUVH RI VWXG\ IRU RQH D
FROOHJH RULQ WKH7HDFKLQJ 'HSDUWPHQW RI WKH 8¢
DSSHDULQJ DW WKH % $ 3DUW ,,, HIDPLQDWLRQ
%HVLGHV UHJXODU VWXGHQWY VXEMHFW WR WKHLU

H[ VWXGHQWY DQGQRQ FROOHJH DW HFDQ GLG DWHYV
RWKHU H[DPLQDWLRQ DV SHU SURYLVLRQV RI 2UG
([IDPLQDWLRQV *HQHUDO 3URYLGHG WKDW QRQ |
HVVKDOOEHSHUPLWWHG WR RIIHURQO\ VXFKVXEMHF
UHJXODU VWXGHQWY DW DQ\ Rl WKH 8QLYHUVLW)\ 7HD

(YHU\ FDQGLGDWH IRU WKH %DFKHORU RI DUWV H[DPL
$ )RXQGDWLRQ &RXUVH

(L*URXS $ +LQGL/DQJXDJH

(LL*URXS % (QJOLVK/DQJXDJH

% 7KUHH FRXUWVHH VEXEMFHWFW [IURP DQ\ WKUHH JURX
IROORZLQJV VL[ JURXSV
6RFLRORJ\ $QFLHQW ,QGLDQ +LVWRU\ $QWKUR
SROLWLFDO 6FLHQFH +RPH 6FLHQFH 'UDZLQJ 3
S9RFDWLRQDO&RXUVH
+LQGL /LWHUDWXUH 6DQVNULW /LWHUDWXUH 8U
(FRQRPLFV OXVLF '"HIHQVHOWXCGLHYV /LQJXLVWLEF\
SKLORVRSK\ 3VI\FKRORJ\ *HRJUDSK\ (GXFDWLRC
+LVWRU\ (QJOLVK /LWHUDWXUH 6WDWLVWLFV
SUDFWLFDOV ,I 1HFH VVDU\ IRU HDFK FRUHVXE



B.A.

Part-1

$Q\ FDQGLGDWH ZKR KDV SDVVHG WKH % $ H[DPLQEL
VKDOO EH DOORZHG WR SUHVHQW KLPVHOI IRU H[DP
VXEMHFW VSUHV FULEEHG IRU WKH % $ H[DPL QDWLR
GHJUHH H[DPLQDWLRQ 6XFK FDQGLGDWH ZLOO KDYH
% $ 3DUW, H[DPLQDWLRQ LQ WKH VXEMHFW ZKLFK KH
WKH % $ 3DUW,, DQG 3DUW,,, H[DPLQDWLRQLQ WKH

FDQGLGDWH ZLOO EH JLYHQ DFHUWLILFDWH WR WKDW
,QRUGHU WR SDVV DWDQ\ SDUW RI WKH WKUHH \HDU

HI[DPLQHH PXVW REWDLQ QRW OHVV WKDQ RI WK
VXEMHFW JURXS RI VXEMHFWV ,Q VXEMHFW JURXS F
DQG SUDFWLFDO H[DPLQDWLRQ DUH SURYLGHG DQ HJ
RU\ DQG SUDFWLFDO SDUW VR WKH H[DPLQDWLRQ VHS
&DQGLGDWH ZLOO KDYH WR SDVV VHSDUDWHO\ DW W
H[DPLQDWLRQ 1R GLYLVLRQ VKDOO EH DVVLJQHG RQ
3DUW ,, H{[DPLQDWLRQ ,Q GHWHU PLQLQJ WKH GLYLV
WRWDO PDUNV REWDLQHG E\ WKH H[DPLQHHV LQ WK
H[DPLQDWLRQ LQ WKH DJJUHJDWH VKDOO EH WDNHQ

QRW EH DOORZHG WR FKDQJH VXEMHFWYV DIWHU SDVV
S3URYLGHG LQ FDVH RI FDQGLGDWH ZKR KDV SDVVHG \
VXSSOHPHQWDU\ H[DPLQDWLRQ KDYLQJ IDLO HGLQ FR
DJJUHJDWH PDUNV EHLQJ FDUULHG RYHU IRU GHWHU
FOXHG WKH DFWXDO PDUN VR EWDLQHG LQ WKH VXEM
VXSSOHPHQWDU\ H[DPLQDWLRQ

6XFFHVVIXO H[PLQHH VDW WKH 3DUW ,,, H{[DPLQDWLR
PDUNV VKDOO EH SODFHG LQ WKH JLUVW GLYLVLRQ \
EXW QRW OHVV WKDQ PDUNV LQ WKH 6HFRQG GLY
H[DPLQHHV LQ WKH WKLUG GLYLVLRQ



SCHEME OF EXAMINATION

Subject Paper Max.Marks Min. Marks
i) Environmental Studies 75 33
Fild Work 25
A. Foundation Course
i) Hindi Language - | 75 26
ii)  English Language - II 75 26
B. Three Core Subject :
1. Hindi Literature I 75 50
Il 75
2. Sanskrit Literature I 75
Il 75 50
3. English Literature I 75
11 75 50
4. Philosophy | 75
Il 75 50
5. Economics I 75
11 75 50
6. Political Science | 75
11 75 50
7. History | 75
50
11 75
8. Ancient Indian History I 75 50
Culture & Archaeology 11 75
0. Sociology | 75 50
11 75
10. Geography I 50 33
11 50
Practical 50 17
11. Mathematics I 50
11 50 50
11 50
12.  Statistics | 50 33
11 50
Practical 50 17

B.A. Part-1



B.A. Part-1

Subject Paper Max. Min.
Marks Marks

13. Anthropology [ 50 33
I1 50
Practical 50 17
14. Linguistics [ 75 50
I1 75
15. Music [ 50
I1 50 33
Practical 50 17
16. Home Science [ 50 13
I1 50
Practical 50 17
17. Education I 75 50
I1 75
18. Psychology I 50 3
I1 50
Practical 50 17
19. Management I 75 50
I1 75
20. Defence Studies [ 50
I1 50 33
Practical 50 17
21. Urdu I 75
I1 75 >0
22. Dance [ 50
I1 50 33
Practical 50 17

86( 2) &$/&8/$7256
7KH 6WXGHQWV RI '"HJUHH 3 * &ODVVHV ZLOO EH SHUF

WKH H[DPLQDWLRQ KDOO IURP DQQXDO H[DPLQDWLRQ
SHU GHFLVLRQ RI WKH VWDQGLQJ FRPPLWWHH RI WKH $F]

6WXGHQW ZLOO EULQJ WKHLU RZQ &4DOFXODWRUYV
&DOFXODWRUV ZLOO QRW EH SURYLGHG HLWKHU E\ Wk

&DOFXODWRUV ZLWK PHPRU\ DQG IROOREZLQJ YDULD
VTXDUH UHFLSURFDO H[SRWHQWLDOV ORJ VTXDUH L
VLQH FRVLQH WDQJHQW HWF IDFWLRULDO VXPPDW
REMHFWLYH DSSURYDO RI PHULWY DQG GHPHULWYV RI \



3DUW :
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™ AN & MoemgaR ol wy 9§ fR1em |3 2003—2004  (T0eAT 2004)
A oygwEeld R | W@l wEifdenerai gRT o o wu 9
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'HILQLWLRQ 6FRSH DQG
,PSRUWDQFH 1DWXUDO 5HVRXUFHV
5HQHZDEOH DQG 1RQUHQHZDEOH 5HVRXUFHYV

D )J)RUHVW UHVRXUFHV 8VH DQG RYHU H[SORLWDWLRQ GHI|
GDPV DQG WKHLU HIITHFWV RQ IRUHVWY DQG WULEDO SHR

E :DWHU UHVRXUFHV 8VH DQG RYHU XWLOL]DWLRQ RI VXU
FRQIOLFWV RYNUEERQWHW\GDPG SUREOHPYV DQG UHOHYDOQ

F OLQHUDO UHVRXUFHV 8VH DQG H[SORLWDWLRQ HQYLUI
XVLQJ PLQHUDOUHVRXUFHYV

G IRRG UHVRXUFHYVY :RUOG IRRG SUREOHPV FKDQJHV FDXV
HITHFWV RI PRGHUQ DJULFXOWXUH IHUWLOL]J]HU SHVWLFL

H (QHUJ\ UHVRXUFHV *URZLQJ HQHUJ\ QHHGV UHQHZDEOH
XVH RI DPOWHUQDWH HQHUJ\WVRXUFHV

I /IDQG UHVRXUFHV /DQG DV D UHVRXUFH ODQG GHJUDGL
VRLO HURVLRQ DQG GHVHUWLILFDWLRQ

JHFWXUH
81,7 ,, (&26<67(0

D &RQFHSW 6WUXFWXUH DQG )XQFWLRQ RI DQGHFRV\VWHP
SURGXFHUV FRQVXPHUV DQG GHFRPSRVHUV
(QHUJ\ IORZ LQ WKHHFRV\VWHP

(FRORJLFDOVXFFHVVLRQ

JRRG FKDLQV IRRG ZHEV DQG HFRORJLFDOS\UDPLGYV

, QWURGXFWLRQ 7\SHV &KDUDFWHULVWLFV )HDWXUHYV
*UDVV 'HVHUW DQG $TXDWLF (FRV\VWHP

E %LRGLYHUVLW\ DQG LWV&RQVHUYDWLRQ
,QWURGXFWLRQ 'HILQLWLRQ JHQHWLF VSHFLHV DQ
%LR JHRJUDSKLFDO FODVVLILFDWLRQ RI,QGLD
9DOXH RI ELRGLYHUVLW\ &RQVXPSWLYH XVH SURGX
%LRGLYHUVLW\ DW JOREDO 1DWLRQDO DQG ORFDOO!
,QGLD DV PHJD GLYHUVLW\QDWLRQ
+RW VSRWV RI ELRGLYHUVLW\
7KUHDWV WR ELRGLYHUVLW\ KDELWDW ORVV SRDFK
(QGDQJHUHG DQG HQGHPLF VSHFLHV RI,QGLD

&RQVHUYDWLRQ RI ELRGLYHUVLW\ ,Q VLWX DQG ([ V
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/IHFWXUH

&DXVHV HIIHFW DQG FRQWURO PHDVXUHVRI

$LU ZDWHU VRLO PDULQH QRLVH QXFOHDU SROOXYV

6ROLG ZDVWH PDQDJHPHQW &DXVHV HIIHFWV DQG
DQG LQGXVWULDOZDVWHYV

SROH RI DQ LQGLYLGXDO LQ SUHYHQWLRQ RISROOXW
‘'LVDVWHU ODQDJHPHQW IORRGV HDUWKTXDNH F\FC
/IHFWXUH

(QYLURQPHQWDOODQDJHPHQW

Part-1

JURP 8QVXVWDLQDEOH WR VXVWDLQDEOHGHYHORSPH

SUEDQ SUREOHPVY UHODWHG WRHQHUJ\
:DWHU FRQVHUYDWLRQ UDLQ ZDWHU KDUYHVWLQJ Z

SHVHWWOHPHQW DQG UHKDELOLWDWLRQ RI SHRSOH
(QYLURQPHQWDO HWKLFV , VVXHV DQG SRVVLEOHVR!

&OLPDWH FKDQJH JOREDO ZDUPLQJ DFLG UDLQ R]R
DFFLGHQWY DQGKRORFDXVW

DVWHODQGUHFODPDWLRQ

(QYLURQPHQW SURWHFWLRQ $FW ,VVXHV LQYROYHG
OHJLVODWLRQ

5ROH Rl ,QIRUPDWLRQ 7HFKQRORJ\ LQ (QYLURQPHQW
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*HQHUDO EDFNJURXQG DQG KLVWRULFDO SHUVSHFWLYH +LV
5LJKWV OHDQLQJ DQG GHILQLWLRQ RI +XPDQ 5LJKWV .LQG D¢
SURWHFWLRQ RI +XPDQ 5LJKWV XQGHU WKH 812 &KDUWHU
8QLYHUVDO 'HFODUDWLRQ RI +XPDQ 5LJKWYV

&RQYHQWLRQ RQ WKH (OLPLQDWLRQ RI DOO IRUPV RI 'LVFULP
&RQYHQWLRQ RQ WKH 5LIJKWV Rl WKH &KLOG

81,7 9

,PSDFW RI +XPDQ 5LJKWV QRUPV LQ ,QGLD +XPDQ 5LJKWYV

)XQGDPHQWDO 5LJKWYV XQGHU WKH &RQVWLWXWLRQ RI ,QGLD

&RQVWLWXWLRQ RI ,QGLD (QIRUFHPHQW RI +XPDQ 5LJKWV LQ
SURWHFWLRQ RI +XPDQ 5LJKWV XQGHU WKH +XPDQ 5LJKW:

&RPPLVVLRQ 6WDWH +XPDQ 5LJKWV &RPPLVVLRQ DQG +XPDC(

'XWLHV XQGHU WKH &RQVWLWXWLRQ RI ,QGLD

SHIHUHQFH %RRNV 5HFRPPHQGHG

6. .DSRRU +XPDQ ULJKWV XQGHU ,QWHUQDWLRQDO /DZ DQG ,C
+2 $JUDZDO ,QWHUQDWLRQ /DZ DQG +XPDQ5LJKWYV

WP PR - ARBR

WU URd — WRA @1 SN

W T - ARG BT AR

-1 3DQGH\ &ERQVWLWXWLRQDO /DZ RI,QGLD

$JDUZDO . & (QYLURQPHQWDO %LRORJ\ 1LGL SXE /WG %L]|
%KDUXFKD (UDFK WKH %LRGLYHUVLW\ RI ,QGLD ODSLQ SXI
(PDLO PDSLQ#LFHQHW QHW 5

%UXLQQHU 5 & +D]DUGRXV :DVWH ,QFLQHUDWLRQ OF*UDZ
&ODUN 5 6 ODULQH SROOXWLRQ &ODQGHUVRQ SUHVYV 2[IRUG 7
&XQLQJKDP : 3 &RRSHU 7 + *RUKDQL ( +HSZRUWK 0 7

‘U $ . (QYLURQPHQWDO &KHPLVWU\ :LOH\ (DVWHUQ/WG

'RZQ WR (DUWK &HQWHU IRU 6FLHQFH DQG (QYLURQPHQW 5
*ORLFN + 3 :DWHU LQ FULVLV SDFLILF LQVWLWXWH IRL
6HFXULW\ 6WRFNKROP (QJ ,QVWLWXWH 2[IRUG 8QLYHUVLW\
+DZNLQV 5 ( (QF\FORSHGLD Rl ,QGLDQ 1DWXUDO +LVWRU\ %R

+H\ZRRG 9 + :DWVRQ 7 7 *OREDO %LRGLYHUVLW\ $VVHV\
_DGKDY + %KRVDOH 9 + (QYLURQPHQWDO 3URWHFWLRQ
OFNLQQH\ 0/ B6FKRRO 5 0 HQYLURQPHQWDO 6FLHQFH V\VV

OKDGNDU $ . ODWWHU +D]DUGRXV 7HFKQR 6FLHQFHSXEOLFDW
OLOOHU 7 * -U (QYLURQPHQW 6FLHQFH :DGVZRUWK SXEOLFDW

2GXP ( 3 )XQGDPHQWDOV RI (FRORJ\ : % 6DXQGHUV &R 86
5DR 0 1 '‘DWWD $ . :DVWH ZDWHU WUHDWPHQW 2[IRUG
6KDUPD % . (QYLURQPHQWDO FKHPLVWU\ *RHO SXE +RXYV

6XUYH\ RI WKH (QYLURQPHQW 7KH+LGX 0
7RZQVHQG & +DUSHU - $QG OLFKDHO %HJRQ (VVHQWLDOV RI
7JULYHGL 5. +DQGERRN Rl (QYLURQPHQW /DZV 5XOHV *XL¢

6WDQGDUGV 9RO ODQG ,, (QYLURQPHQWOHGLD 5
7ULYHGL 5. DQG 3. *RHO ,QWURGXFWLRQ WR DLU SROOXWL
‘DQJHU . (QYLURQPHQWDO ODQDJHPHQW : % 6DXQGHUV

B.A. Part-1
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'HILQLWLRQ 6FRSH DQG

,PSRUWDQFH 1DWXUDO 5HVRXUFHYV

5HQHZDEOH DQG 1RQUHQHZDEOH 5HVRXUFHV

D )RUHVW UHVRXUFHV 8VH DQG RYHU H[SORLWDWLRQ
PLQLQJ GDPV DQG WKHLU HIIHFWV RQ IRUHVWY DQG WUL

E :DWHU UHVRXUFHV 8VH DQG RYHU XWLOL]DWLRQ RI V)
GURXJKW FRQIOLFWYVERQHULIDWBIQG GWREOHPY DQG UHO

F OLQHUDO UHVRXUFHV 8VH DQG H[SORLWDWLRQ HQYLU
XVLQJ PLQHUDO UHVRXUFHV

G )JRRG UHVRXUFHV :RUOG IRRG SUREOHPV FKDQJHV F
RYHUJUD]LQJ HIIHFWV RI PRGHUQ DJULFXOWXUH IHU\
ORJJLQJ VDOLQLW\

H (QHUJ\ UHVRXUFHV *URZLQJ HQHUJ\ QHHGVY UHQHZDEOH
XVH Rl DOWHUQDWH HQHUJ\ VRXUFHYV

| /DQG UHVRXUFHV /DQG DV D UHVRXUFH ODQG GHJUDGLI
VRLO HURVLRQ DQG GHVHUWLILFDWLRQ

IHFWXUH
81,7 ,, (&26<67(0

D &RQFHSW 6WUXFWXUH DQG )XQFWLRQ RI DQG HERV\VWHF
BURGXFHUV FRQVXPHUV DQG GHFRPSRVHUYV
(QHUJ\ IORZ LQ WKH HFRV\VWHP
(FRORJLFDO VXFFHVVLRQ
JRRG FKDLQV IRRG ZHEV DQG HFRORJLFDO S\UDPLGYV
,QWURGXFWLRQ 7\SHV &KDUDFWHULVWLFV )HDWXUH
JRUHVW *UDVV 'HVHUW DQG $TXDWLF (FRV\VWHP

E %LRGLYHUVLW)\ DQG LWV &RQVHUYDWLRQ
 QWURGXFWLRQ 'HILQLWLRQ JHQHWLF VSHFLHV DQ
%LR JHRJUDSKLFDO FODVVLILEDWLRQ RI ,QGLD
9DOXH RI ELRGLYHUVLW\ &RQVXPSWLYH XVH 3URGXI
DHVWKHWLF DQG RSWLRQ YDOXHV
%LRGLYHUVLW\ DW JOREDO 1DWLRQDO DQG ORFDO O
,QGLD DV PHJD GLYHUVLW\ QDWLRQ



+RW VSRWV RI ELRGLYHUVLW\

7TKUHDWYV WR ELRGLYHUVLW\ KDELWDW ORVV SRDFK
(QGDQJHUHG DQG HQGHPLF VSHFLHV RI ,QGLD
&RQVHUYDWLRQ RI ELRGLYHUVLW\ ,Q VLWX DQG ([ V

IHFEWXUH

81l7 11

D &DXVHV HIIHFW DQG FRQWURO PHDVXUHV RI

$LU ZDWHU VRLO PDULQH QRLVH QXFOHDU SROOXYV
6ROLG ZDVWH PDQDJHPHQW &DXVHV HIIHFWVY DQG F
DQG LQGXVWULDO ZDVWHYV

SROH RI DQ LQGLYLGXDO LQ SUHYHQWLRQ RI SROOXW
'LVDVWHU ODQDJHPHQW IORRGV HDUWKTXDNH F\FC

/IHFWXUH

E (QYLURQPHQWDO ODQDJHPHQW
JURP 8QVXVWDLQDEOH WR VXVWDLQDEOH GHYHORSP!
BUEDQ SUREOHPV UHODWHG WR HQHUJ\
:DWHU FRQVHUYDWLRQ UDLQ ZDWHU KDUYHVWLQJ Z
5HVHWWOHPHQW DQG UHKDELOLWDWLRQ RI SHRSOH
(QYLURQPHQWDO HWKLFV ,VVXHV DQG SRVVLEOH VR
&OLPDWH FKDQJH JOREDO ZDUPLQJ DFLG UDLQ R]R
DFFLGHQWY DQG KRORFDXVW
:DVWHODQG UHFODPDWLRQ
(QYLURQPHQW SURWHFWLRQ $FW ,VVXHV LQYROYHG
OHJLVODWLRQ
5ROH RI ,QIRUPDWLRQ 7HFKQRORJ\ LQ (QYLURQPHQW
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*HQHUDO EDFNJURXQG DQG KLVWRULFDO SHUVSHFWLYH +LV
5LJKWV OHDQLQJ DQG GHILQLWLRQ RI +XPDQ 5LJKWV .LQG
3URWHFWLRQ RI +XPDQ 5LJKWV XQGHU WKH 812 &KDUWHU ¢
8QLYHUVDO 'HFODUDWLRQ RI +XPDQ 5LJKWYV &RQYHQWLI
'LVFULPLQDWLRQ DJDLQVW ZRPHQ &RQYHQWLRQ RQ WKH 5LJK

81,7 9

,PSDFW RI +XPDQ 5LJKWV QRUPV LQ ,QGLD +XPDQ 5LJKWYV
)XQGDPHQWDO 5LIJKWYV XQGHU WKH &RQVWLWXWLRQ RI ,QGLD
&RQVWLWXWLRQ RI ,QGLD (QIRUFHPHQW RI +XPDQ 5LJKWV L
WKH +XPDQ 5LJKWV $FW IDWLRQDO +XPDQ S5LJKWV &l
&RPPLVVLRQ DQG +XPDQ 5LJKWV FRXUW LQ ,QGLD )XQGDPH
,QGLD

SHIHUHQFH %RRNV S5HFRPPHQGHG

6. .DSRRU +XPDQ ULJKWV XQGHU ,QWHUQDWLRQDO /DZ D
+2 $JUDZDO ,QWHUQDWLRQ /DZ DQG +XPDQ 5LJKWV

TS, PR — AT IRER

ST Ud — RGBT i

TSl TEel —RT B i

-1 3DQGH\ &RQVWLWXWLRQDO /DZ RI ,QGLD

$JDUZDO . & (QYLURQPHQWDO %LRORJ\ 1LGL SXE /W

%KDUXFKD (UDFK WKH %LRGLYHUVLW\ Rl ,QGLD 0ODSLQ S
(PDLO PDSLQ#LFHQHW QHW 5

%UXLQQHU 5 & +D]DUGRXV :DVWH ,QFLQHUDWLRQ OF
&ODUN 5 6 ODULQH SROOXWLRQ &ODQGHUVRQ SUHVV 2]l
&XQLQJKDP : 3 &RRSHU 7 + *RUKDQL ( +HSZRUWK 0 7

'U $. (QYLURQPHQWDO &KHPLVWU\ :LOH\ (DVWHUQ /WG
'RZQ WR (DUWK &HQWHU IRU 6FLHQFH DQG (QYLURQPHQV
*ORLFN + 3 'DWHU LQ FULVLV SDFLILF LQVWLWXWH I
BHFXULW\ BWRFNKROP (QJ ,QVWLWXWH 2[IRUG 8QLYHUV
+DZNLQV 5 ( (QF\FORSHGLD RI ,QGLDQ 1DWXUDO +LVWRU
OXPEDL 5



+H\ZRRG 9 + :DWVRQ 7 7 *OREDO %LRGLYHUVLW\ $\
SUHVYV S

-DGKDY + %KRVDOH 9 + (QYLURQPHQWDO 3URWHEW
+RXVH 'HOKL S

OFNLQQH\ 0/ B6FKRRO 50 HQYLURQPHQWDO 6FLHQFH
HQKDQFHG HGLWLRQ S

OKDGNDU $ . ODWWHU +D]DUGRXV 7HFKQR 6FLHQFH SXEC
OLOOHU 7 * -U (QYLURQPHQW 6FLHQFH :DGVZRUWK SXEO

2GXP ( 3 )XQGDPHQWDOV RI (FRORJ\ : % 6DXQGHUV .

SDR 0 1 '‘DWWD $ . :DVWH ZDWHU WUHDWPHQW 2]l
S

6KDUPD % . (QYLURQPHQWDO FKHPLVWU\ *RHO SXE

6XUYH\ RI WKH (QYLURQPHQW 7KH +LGX 0

7RZQVHQG & +DUSHU - $QG OLFKDHO %HJRQ (VVHQWLDC
6FLHQFH 7%

7JULYHGL 5 . +DQGERRN RI (QYLURQPHQW /DZV 5XOHV *X
6WDQGDUGYV 9RO ODQG ,, (QYLURQPHQW OHGLD 5
7JULYHGL 5. DQG 3. *RHO ,QWURGXFWLRQ WR DLU SROC
7 %

:DQJHU . (QYLURQPHQWDO ODQDJHPHQW : % 6DXQC
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'HILQLWLRQ 6FRSH DQG

,PSRUWDQFH 1DWXUDO 5HVRXUFHYV

5HQHZDEOH DQG 1RQUHQHZDEOH 5HVRXUFHV

D )RUHVW UHVRXUFHV 8VH DQG RYHU H[SORLWDWLRQ
PLQLQJ GDPV DQG WKHLU HIIHFWV RQ IRUHVWY DQG WUL

E :DWHU UHVRXUFHV 8VH DQG RYHU XWLOL]DWLRQ RI V)
GURXJKW FRQIOLFWYVERQHULIDWBIQG GWREOHPY DQG UHO

F OLQHUDO UHVRXUFHV 8VH DQG H[SORLWDWLRQ HQYLU
XVLQJ PLQHUDO UHVRXUFHV

G )JRRG UHVRXUFHV :RUOG IRRG SUREOHPV FKDQJHV F
RYHUJUD]LQJ HIIHFWV RI PRGHUQ DJULFXOWXUH IHU\
ORJJLQJ VDOLQLW\

H (QHUJ\ UHVRXUFHV *URZLQJ HQHUJ\ QHHGVY UHQHZDEOH
XVH Rl DOWHUQDWH HQHUJ\ VRXUFHYV

| /DQG UHVRXUFHV /DQG DV D UHVRXUFH ODQG GHJUDGLI
VRLO HURVLRQ DQG GHVHUWLILFDWLRQ

IHFWXUH
81,7 ,, (&26<67(0

D &RQFHSW 6WUXFWXUH DQG )XQFWLRQ RI DQG HERV\VWHF
BURGXFHUV FRQVXPHUV DQG GHFRPSRVHUYV
(QHUJ\ IORZ LQ WKH HFRV\VWHP
(FRORJLFDO VXFFHVVLRQ
JRRG FKDLQV IRRG ZHEV DQG HFRORJLFDO S\UDPLGYV
,QWURGXFWLRQ 7\SHV &KDUDFWHULVWLFV )HDWXUH
JRUHVW *UDVV 'HVHUW DQG $TXDWLF (FRV\VWHP

E %LRGLYHUVLW)\ DQG LWV &RQVHUYDWLRQ
 QWURGXFWLRQ 'HILQLWLRQ JHQHWLF VSHFLHV DQ
%LR JHRJUDSKLFDO FODVVLILEDWLRQ RI ,QGLD
9DOXH RI ELRGLYHUVLW\ &RQVXPSWLYH XVH 3URGXI
DHVWKHWLF DQG RSWLRQ YDOXHV
%LRGLYHUVLW\ DW JOREDO 1DWLRQDO DQG ORFDO O
,QGLD DV PHJD GLYHUVLW\ QDWLRQ



+RW VSRWV RI ELRGLYHUVLW\

7TKUHDWYV WR ELRGLYHUVLW\ KDELWDW ORVV SRDFK
(QGDQJHUHG DQG HQGHPLF VSHFLHV RI ,QGLD
&RQVHUYDWLRQ RI ELRGLYHUVLW\ ,Q VLWX DQG ([ V

IHFEWXUH

81l7 11

D &DXVHV HIIHFW DQG FRQWURO PHDVXUHV RI

$LU ZDWHU VRLO PDULQH QRLVH QXFOHDU SROOXYV
6ROLG ZDVWH PDQDJHPHQW &DXVHV HIIHFWVY DQG F
DQG LQGXVWULDO ZDVWHYV

SROH RI DQ LQGLYLGXDO LQ SUHYHQWLRQ RI SROOXW
'LVDVWHU ODQDJHPHQW IORRGV HDUWKTXDNH F\FC

/IHFWXUH

E (QYLURQPHQWDO ODQDJHPHQW
JURP 8QVXVWDLQDEOH WR VXVWDLQDEOH GHYHORSP!
BUEDQ SUREOHPV UHODWHG WR HQHUJ\
:DWHU FRQVHUYDWLRQ UDLQ ZDWHU KDUYHVWLQJ Z
5HVHWWOHPHQW DQG UHKDELOLWDWLRQ RI SHRSOH
(QYLURQPHQWDO HWKLFV ,VVXHV DQG SRVVLEOH VR
&OLPDWH FKDQJH JOREDO ZDUPLQJ DFLG UDLQ R]R
DFFLGHQWY DQG KRORFDXVW
:DVWHODQG UHFODPDWLRQ
(QYLURQPHQW SURWHFWLRQ $FW ,VVXHV LQYROYHG
OHJLVODWLRQ
5ROH RI ,QIRUPDWLRQ 7HFKQRORJ\ LQ (QYLURQPHQW



81,7 ,9

*HQHUDO EDFNJURXQG DQG KLVWRULFDO SHUVSHFWLYH +LV
5LJKWV OHDQLQJ DQG GHILQLWLRQ RI +XPDQ 5LJKWV .LQG
3URWHFWLRQ RI +XPDQ 5LJKWV XQGHU WKH 812 &KDUWHU ¢
8QLYHUVDO 'HFODUDWLRQ RI +XPDQ 5LJKWYV &RQYHQWLI
'LVFULPLQDWLRQ DJDLQVW ZRPHQ &RQYHQWLRQ RQ WKH 5LJK

81,7 9

,PSDFW RI +XPDQ 5LJKWV QRUPV LQ ,QGLD +XPDQ 5LJKWYV
)XQGDPHQWDO 5LIJKWYV XQGHU WKH &RQVWLWXWLRQ RI ,QGLD
&RQVWLWXWLRQ RI ,QGLD (QIRUFHPHQW RI +XPDQ 5LJKWV L
WKH +XPDQ 5LJKWV $FW IDWLRQDO +XPDQ S5LJKWV &l
&RPPLVVLRQ DQG +XPDQ 5LJKWV FRXUW LQ ,QGLD )XQGDPH
,QGLD

SHIHUHQFH %RRNV S5HFRPPHQGHG

6. .DSRRU +XPDQ ULJKWV XQGHU ,QWHUQDWLRQDO /DZ D
+2 $JUDZDO ,QWHUQDWLRQ /DZ DQG +XPDQ 5LJKWV

TS, PR — AT IRER

ST Ud — RGBT i

TSl TEel —RT B i

-1 3DQGH\ &RQVWLWXWLRQDO /DZ RI ,QGLD

$JDUZDO . & (QYLURQPHQWDO %LRORJ\ 1LGL SXE /W

%KDUXFKD (UDFK WKH %LRGLYHUVLW\ Rl ,QGLD 0ODSLQ S
(PDLO PDSLQ#LFHQHW QHW 5

%UXLQQHU 5 & +D]DUGRXV :DVWH ,QFLQHUDWLRQ OF
&ODUN 5 6 ODULQH SROOXWLRQ &ODQGHUVRQ SUHVV 2]l
&XQLQJKDP : 3 &RRSHU 7 + *RUKDQL ( +HSZRUWK 0 7

'U $. (QYLURQPHQWDO &KHPLVWU\ :LOH\ (DVWHUQ /WG
'RZQ WR (DUWK &HQWHU IRU 6FLHQFH DQG (QYLURQPHQV
*ORLFN + 3 'DWHU LQ FULVLV SDFLILF LQVWLWXWH I
BHFXULW\ BWRFNKROP (QJ ,QVWLWXWH 2[IRUG 8QLYHUV
+DZNLQV 5 ( (QF\FORSHGLD RI ,QGLDQ 1DWXUDO +LVWRU
OXPEDL 5



+H\ZRRG 9 + :DWVRQ 7 7 *OREDO %LRGLYHUVLW\ $\
SUHVYV S

-DGKDY + %KRVDOH 9 + (QYLURQPHQWDO 3URWHEW
+RXVH 'HOKL S

OFNLQQH\ 0/ B6FKRRO 50 HQYLURQPHQWDO 6FLHQFH
HQKDQFHG HGLWLRQ S

OKDGNDU $ . ODWWHU +D]DUGRXV 7HFKQR 6FLHQFH SXEC
OLOOHU 7 * -U (QYLURQPHQW 6FLHQFH :DGVZRUWK SXEO

2GXP ( 3 )XQGDPHQWDOV RI (FRORJ\ : % 6DXQGHUV .

SDR 0 1 '‘DWWD $ . :DVWH ZDWHU WUHDWPHQW 2]l
S

6KDUPD % . (QYLURQPHQWDO FKHPLVWU\ *RHO SXE

6XUYH\ RI WKH (QYLURQPHQW 7KH +LGX 0

7RZQVHQG & +DUSHU - $QG OLFKDHO %HJRQ (VVHQWLDC
6FLHQFH 7%

7JULYHGL 5 . +DQGERRN RI (QYLURQPHQW /DZV 5XOHV *X
6WDQGDUGYV 9RO ODQG ,, (QYLURQPHQW OHGLD 5
7JULYHGL 5. DQG 3. *RHO ,QWURGXFWLRQ WR DLU SROC
7 %

:DQJHU . (QYLURQPHQWDO ODQDJHPHQW : % 6DXQC
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%LR &KHPLVWU\
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User1
Text Box


5(9,6(' 25',1$1&( 12
%$&+(/25 2) 6& . (1&(

7KH WKUHH \HDU FRXUVH KDV EHHQ EURNHQ XS LQWR W
3buw , HIDPLQDWLRQ DW WKH HQG RI WKH ILUVW \HDU
HIDPLQDWLRQ DW WKH HQG RI WKH VHFRQG \HDU DQG
HIDPLQDWLRQ DW WKH HQG RI WKH WKLUG \HDU

$ FDQGLGDWH ZKR DIWHU SDVVLQJ +LIJKHU G6HFI
HIDPLQDWLRQ RI & * %RDUG RI 6HFRQGDU\ (GXFDWLF
([DPLQDWLRQ UHFRJQL]JHG E\ WKH 8QLYHUVLW\ RU & * %
DV HTXLYDOHQW WKHUHWR KDV DWWHQGHG D UHJXODU
RU LQ WKH 7HDFKLQJ '"HSDUWPHQW RI WKH 8QLYHUVLW\
HOLJLEOH IRU DSSHDULQJ DW WKH % 6F 3DUW , H[DPLQD

$ FDQGLGDWH ZKR DIWHU SDVVLQJ WKH % 6F , H[DPLQ
RWKHU H[DPLQDWLRQ UHFRJQL]JHG E\ WKH 8QLYHUVLW\ D
D UHJXODU FRXUVH RI VWXG\ IRU RQH DFDGHPLF \HDU L
7THDFKLQJ '"HSDUWPHQW RI WKH 8QLYHUVLW\ VKDOO EH H
3DuUw ,, HIDPLQDWLRQ

$ FDQGLGDWH ZKR DIWHU SDVVLQJ WKH % 6F 3DUW ,L H
FRPSOHWHG D UHJXODU FRXUVH RI VWXG\ IRU RQH DFDC
RU LQ WKH 7THDFKLQJ '"HSDUWPHQW RI WKH 8QLYHUVLW\
WKH % 6F 3DUW ,,, HIDPLQDWLRQ

%HVLGHV UHJXODU VWXGHQWY VXEMHFW WR WKHLU F
VWXGHQW DQG QRQ FROOHJLDWH FDQGLGDWHV VKDOO
VXEMHFWYV SDSHUV DV DUH WDXJKW WR WKH UHJXODU
7HDFKLQJ '"HSDUWPHQW RU &ROOHJH

(YHU\ FDQGLGDWH DSSHDULQJ LQ % 6F 3DUW , 3DUW
HIDPLQHG LQ

L )RXQGDWLRQ &RXUVH
LL $Q\ RQH RI WKH IROORZLQJ FRPELQDWLRQV Rl WKUH

3K\VLFV &KHPLVWU\ ODWKHPDWLFYV
&KHPLVWU\ %RWDQ\ =RRORJ\
&KHPLVWU\ 3K\VLFV *HRORJ\
&KHPLVWU\ %RWDQ\ *HRORJ\
&KHPLVWU\ =RRORJ\ *HRORJ\

*HRORJ\ 3K\VLFV ODWKHPDWLFV
&KHPLVWU\ ODWKHPDWLFV *HRORJ\
&KHPLVWU\ %RWDQ\ 'HIHQVH 6WXGLHV
&KHPLVWU\ =RRORJ\ '"HIHQVH 6WXGLHV
3K\VLFV ODWKHPDWLFV '"HIHQVH 6WXGLHYV
&KHPLVWU\ *HRORJ\ 'HIHQVH 6WXGLHV




3K\VLFV ODWKHPDWLFV 6WDWLVWLFV
3K\VLFV &KHPLVWU\ 6WDWLVWLFV
&KHPLVWU\ ODWKHPDWLFV 6WDWLVWLFV
&KHPLVWU\ =RRORJ\ $QWKURSRORJ\
&KHPLVWU\ %RWDQ\ $QWKURSRORJ\
&KHPLVWU\ *HRORJ\ $QWKURSRORJ\
&KHPLVWU\ ODWKHPDWLFV 6WDWLVWLFV

&KHPLVWU\ $QWKURSRORJ\ 'HIHQVH 6WXGLHV
*HRORJ\ ODWKHPDWLFV 6WDWLVWLFV
ODWKHPDWLFV '"HIHQVH 6WXGLHV 6WDWLVWLFYV
$OQOWKURSRORJ\ ODWKHPDWLFV 6WDWLVWLFYV
&KHPLVWU\ $QWKURSRORJ\ $SSOLHG 6WDWLV\
=RRORJ\ %RWDQ\ $QWKURSRORJ\

3K\VLFV ODWKHPDWLFV (OHFWURQLFV

3K\WLFV ODWKHPDWLFV &RPSXWHU $SSOLFDWL
&KHPLVWU\ ODWKHPDWLFV &RPSXWHU $SSOLFI
&KHPLVWU\ %LR &KHPLVWU\ 3KDUPDF\
&KHPLVWU\ =RRORJ\ )LVKHULHV

&KHPLVWU\ =RRORJ\ $JULFXOWXUH
&KHPLVWU\ =RRORJ\ 6HULFXOWXUH
&KHPLVWU\ %RWDQ\ (QYLURQPHQWDO %LRORJ
&KHPLVWU\ %RWDQ\ OLFURELRORJ\
&KHPLVWU\ =RRORJ\ OLFURELRORJ\
&KHPLVWU\ ,QGXVWULDO &KHPLVWU\ ODWKHPD
&KHPLVWU\ ,QGXVWULDO &KHPLVWU\ =RRORJ\
&KHPLVWU\ %LRFKHPLVWU\ %RWDQ\
&KHPLVWU\ %LRFKHPLVWU\ =RRORJ\
&KHPLVWU\ %LRFKHPLVWU\ OLFURELRORJ\
&KHPLVWU\ %LRWHFKQRORJ\ %RWDOQ\
&KHPLVWU\ %LRWHFKQRORJ\ =RRORJ\
*HRORJ\ &KHPLVWU\ *HRJUDSK\

*HRORJ\ ODWKHPDWLFV *HRJUDSK\
ODWKHPDWLFV 3K\VLFV *HRJUDSK\

&KHPLVWU\ %RWDQ\ *HRJUDSK\

LLL3UDFWLFDO LQ FDVH SUHVFULEHG IRU FRUH VXEMHF

$Q\ FDQGLGDWH ZKR KDV SDVVHG WKH % 6F H[DPLQDWI
DOORZHG WR SUHVHQW KLPVHOI IRU H[DPLQDWLRQ LQ
SUHVFULEHG IRU WKH % 6F H[DPLQDWLRQ DQG QRW
HIDPLQDWLRQ 6XFK FDQGLGDWH ZLOO KDYH WR ILUVW
HIDPLQDWLRQ LQ WKH VXEMHFWYVY ZKLFK KH SURSRVHV W
DQG 3buUuw ,,, HIDPLQDWLRQ LQ WKH VDPH VXEMHFW 6XF
FHUWLILFDWH WR WKDW HIIHFW



,Q RUGHU WR SDVV DW DQ\ SDUW RI WKH WKUHH \HDL
HIDPLQHH PXVW REWDLQ QRW OHVV WKDQ RI WKH WRW
VXEMHFWY ;Q VXEMHFW JURXS RI VXEMHFWV ZKHUH ER)
DUH SURYLGHG DQ H[DPLQHH PXVW SDVV LQ ERWK WKt
HIDPLQDWLRQ VHSDUDWHO\

&DQGLGDWH ZLOO KDYH WR SDVV VHSDUDWHO\ DW W
H[DPLQDWLRQV 1R GLYLVLRQ VKDOO EH DVVLJQHG RQ V
H[DPLQDWLRQ ,Q GHWHUPLQLQJ WKH GLYLVLRQ RI WKEF
REWDLQHG E\ WKH H[DPLQHHV LQ WKHLU 3DUW , 3DUW
DJJUHJDWH VKDOO EH WDNHQ LQ WR DFFRXQW 3URYLC
SDVVHG WKH H[DPLQDWLRQ WKURXJK VXSSOHPHQWDU\ I
VXEMHFW JURXS RQO\ WKH WRWDO DJJUHJDWH PDUNV
WKH GLYLVLRQ VKDOO LQFOXGH DFWXDO PDUNV REWDLC
DSSHDUHG DW WKH VXSSOHPHQWDU\ H[DPLQDWLRQ

6XFFHVVIXO HIDPLQHH DW WKH 3DUW ,,, HIDPLQDWLRQ RI
EH SODFHV LQ WKH )LUVW 'LYLVLRQ WKRVH REWDLQLQJ
PDUNV LQ WKH 6HFRQG 'LYLVLRQ DQG RWKHU VXFFHVVIX(



6&+(0( 2) (;$0,1%7,21

OD[ 7RWDOOLQ

6XEMHFW  3DSHU gpyN  ODUNWDUNV

(QYLURQPHQWDO 6WXGLHYV
JLHOG :RUN

JRXQGDWLRQ &RXUVH
+LQGL /DQJXDJH :
(QJOLVK /DQJXDJH ,

Alc— TP G A ¥ 2 a7 Y B R 8hT | ) 9399 99 b b BN |
7KUHH (OHFWLYH 6XEMHFW
3K\VLFV

SUDFWLFDO
&KHPLVWU\ ,

SUDFWLFDO
ODWKHPDWLFV ,

% RWDQ\ ,

SUDFWLFDO
=RRORJ\ ,

SUDFWLFDO
*HRORJ\ :



6WDWLVWLFV

$QWKURSRORJ\

SUDFWLFDO

SUDFWLFDO

SUDFWLFDO

6 XEMHFW

3DSHU 7RWDDP OLQ

oDU

obDU

oDU

'"HIHQVH 6WXGLHYV

OLFUR

&RPSXWF

,QIRUPDWLR

, QG XVWUL

LR &K

LR 7HI

3UDF

3UWL

3UDF

3UDF

3UDF
3UDF

SUDFWLFDO




86( 2) &$/&8/$7256
7KH 6WXGHQWV RI 'HJUHH 3 * &ODVVHV ZLOO EH SHUP

H[DPLQDWLRQ KDOO IURP DQQXDO H[DPLQDWLRQ RQ
GHFLVLRQ RI WKH VWDQGLQJ FRPPLWWHH RI WKH $FDGHPIL

6WXGHQW ZLOO EULQJ WKHLU RZQ &&DOFXODWRUYV
&DOFXODWRUV ZLOO QRW EH SURYLGHG HLWKHU E\ WKH
&DOFXODWRUV ZLWK PHPRU\ DQG IRGORZIUQY TWDWLUD E C

UHFLSURFDO H[SRQHQWLDOV ORJ VTXDUH URRW WUL.
WDQJHQW HWF IDFWRULDO VXPPDWLRQ [\ \[ DQG LQ
PHULWY DQG GHPHULWY RI WKH YLYD RQO\ ZLOO EH DO«
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81,7, 7+(08/7, ',6&,3/,1$5< 1$785(2) (19,5210(17$/678",(6
'HILQLWLRQ 6FRSH DQG

,PSRUWDQFH 1DWXUDO 5HVRXUFHV

5HQHZDEOH DQG 1RQUHQHZDEOH 5HVRXUFHYV

D JRUHVW UHVRXUFHV 8VH DQG RYHU H[SORLWDWLRQ G
PLOQLQJ GDPV DQG WKHLU HIIHFWV RQ IRUHVWY DQG WUL

E :DWHU UHVRXUFHV 8VH DQG RYHU XWLOL]DWLRQ RI VX
GURXJKW FRQIOLFWYV RYHU ZDWHU GDPV EHQHILWY DQG

F OLQHUDO UHVRXUFHV 8VH DQG H[SORLWDWLRQ HQYLUF
XVLQJ PLQHUDO UHVRXUFHV

G JRRG UHVRXUFHV :RUOG IRRG SUREOHPV FKDQJHV F
RYHUJUD]LQJ HIIHFWV RI PRGHUQ DJULFXOWXUH IHUW
ORJJLQJ VDOLQLW\

H (QHUJ\ UHVRXUFHV *URZLQJ HQHUJ\ QHHGV UHQHZDE
VRXUFHVY XVH RI DOWHUQDWH HQHUJ\ VRXUFHYV

I /IDQG UHVRXUFHVY /DQG DV D UHVRXUFH ODQG GHJUDGD
VRLO HURVLRQ DQG GHVHUWLILFDWLRQ

/HEFW X UH
81,7 ,, (&26<67(0
D &RQFHSW 6WUXFWXUH DQG )XQFWLRQ RI DQG HEFRV\VWHF
BURGXFHUV FRQVXPHUV DQG GHFRPSRVHUV

(QHUJ\ IORZ LQ WKHH FR V\VWHP
(FRORJLFDO VXFFHVVLRQ

JRRG FKDLQV IRRG ZHEV DQG HFRORJLFDO S\UDPLGV

, QWURGXFWLRQ 7\SHV &KDUDFWHULVWLFV )HDWXUH
JRUHVW *UDVV 'HVHUW DQG $TXDWLF (FRV\VWHP

E %LRGLYHUVLW\ DQG LWV &RQVHUYDWLRQ
,QWURGXFWLRQ 'HILQLWLRQ JHQHWLF VSHFLHV DQ
%LR JHRJUDSKLFDO FODVVLILFDWLRQ RI ,QGLD

9DOXH RI ELRGLYHUVLW\ &RQVXPSWLYH XVH 3URGXI
DHVWKHWLF DQG RSWLRQ YDOXHYV

%LRGLYHUVLW\ DW JOREDO 1DWLRQDO DQG ORFDO O
,QGLD DV PHJD GLYHUVLW\ QDWLRQ



+RW VSRWV RI ELRGLYHUVLW\

7TKUHDWYV WR ELRGLYHUVLW\ KDELWDW ORVV SRDFK
(QGDQJHUHG DQG HQGHPLF VSHFLHV RI ,QGLD
&RQVHUYDWLRQ RI ELRGLYHUVLW\ ,Q VLWX DQG ([ V

/IHFWXUH
81,7 ,,,

D &DXVHV HIIHFW DQG FRQWURO PHDVXUHV RI
$LU ZDWHU VRLO PDULQH QRLVH QXFOHDU SROOXYV

6ROLG ZDVWH PDQDJHPHQW &DXVHV HIIHFWV DQG F
DQG LQGXVWULDO ZDVWHYV

5ROH RI DQ LQGLYLGXDO LQ SUHYHQWLRQ RI SROOXW

'LVDVWHU ODQDJHPHQW IORRGV HDUWKTXDNH F\FC
/HFEW X UH

E (QYLURQPHQWDO ODQDJHPHQW
JURP 8QVXVWDLQDEOH WR VXVWDLQDEOH GHYHORSP}
BUEDQ SUREOHPV UHODWHG WR HQHUJ\
:DWHU FRQVHUYDWLRQ UDLQ ZDWHU KDUYHVWLQJ Z
5HVHWWOHPHQW DQG UHKDELOLWDWLRQ RI SHRSOH
(QYLURQPHQWDO HWKLFV ,VVXHV DQG SRVVLEOH VR

&OLPDWH FKDQJH JOREDO ZDUPLQJ DFLG UDLQ R]R
DFFLGHQWY DQG KRORFDXVW

:DVWHODQG UHFODPDWLRQ

(QYLURQPHQW SURWHFWLRQ $FW ,VVXHV LQYROYHG
OHJLVODWLRQ

SROH RI ,QIRUPDWLRQ 7THFKQRORJ\ LQ (QYLURQPHQW



81,7

81,7 9

*HQHUDO EDFNJURXQG DQG KLVWRULFDO SHUVSI
DQG FRQFHSW RI +XPDQ 5LJKWV OHDQLQJ DQG GHIL
DQG &ODVVLILFDWLRQ RI +XPDQ 5LJKWYV
S3URWHFWLRQ RI +XPDQ 5LJKWV XQGHU WKH 812 &k
5LIJIKWV XQGHU WKH 8QLYHUVDO 'HFODUDWLRQ RI +X
&RQYHQWLRQ RQ WKH (OLPLQDWLRQ RI DOO IRUPV |
&RQYHQWLRQ RQ WKH 5LIJKWV Rl WKH &KLOG

,PSDFW RI +XPDQ 5LJKWV QRUPV LQ ,QGLD +XPI
&RQVWLWXWLRQ RI ,QGLD )XQGDPHQWDO 5LJKWV X
'LUHFWLYH 3ULQFLSOHV RI 6WDWH SROLF\ XQGHU
(QIRUFHPHQW RI +XPDQ 5LJKWV LQ ,QGLD

SURWHFWLRQ RI +XPDQ 5LIJKWV XQGHU WKH +XPD
+XPDQ 5LJKWV &RPPLVVLRQ O6WDWH +XPDQ S5LJKW)\
SLIKWV FRXUW LQ ,QGLD

)XQGDPHQWDO '"XWLHV XQGHU WKH &RQVWLWXWLRQ



SHIHUHQFH %RRNV 5HFRPPHQGHG

6. .DSRRU +XPDQ ULJKWV XQGHU ,QWHUQDWLRQDO /DZ D
+2 $JUDZDO ,QWHUQDWLRQ /DZ DQG +XPDQ5LJKWYV

TAD. PYR  —HAT ATBR

SIUA. UTRSd —  {IRd hT Hiqers

AL Tl —9Rd T Hidem=

-1 3DQGH\ &RQVWLWXWLRQDO /DZ RI,QGLD

$JDUZDO . & (QYLURQPHQWDO %LRORJ\ 1LGL SXE /W
%KDUXFKD (UDFK WKH %LRGLYHUVLW\ RI ,QGLD O0ODSLQ S
(PDLO PDSLQ#LFHQHW QHW 5

WUXLQQHU 5 & +D]DUGRXV :DVWH ,QFLQHUDWLRQ OF
&ODUN 56 ODULQH SROOXWLRQ &ODQGHUVRQ SUHVV 2]l
&XQLQJKDP : 3 &RRSHU 7 + *RUKDQL ( +HSZRUWK 0 7

'U $. (QYLURQPHQWDO &KHPLVWU\ :LOH\ (DVWHUQ/WG
'RZQ WR (DUWK &HQWHU IRU 6FLHQFH DQG (QYLURQPHQV
*ORLFN + 3 'DWHU LQ FULVLV SDFLILF LQVWLWXWH |

6HFXULW\ 6WRFNKROP (QJ ,QVWLWXWH 2[IRUG 8QLYHUYV
+DZNLQV 5 ( (QF\FORSHGLD RI ,QGLDQ 1DWXUDO +LVWRU

OXPEDL 5

+H\ZRRG 9 + :DWVRQ 7 7 *OREDO %LRGLYHUVLW\ $
3UHVV S

-DGKDY + %KRVDOH 9 + (QYLURQPHQWDO 3URWHFW
+RXVH 'HOKL S

OFNLQQH\ 0/ B6FKRRO 5 0 HQYLURQPHQWDO 6FLHQFF

HQKDQFHG HGLWLRQ S
OKDGNDU $ . ODWWHU +D]DUGRXV 7HFKQR 6FLHQFHSXEO
OLOOHU 7 * -U (QYLURQPHQW 6FLHQFH :DGVZRUWK SXEO

2GXP (3 )XQGDPHQWDOV RI (FRORJ\ : % 6DXQGHUV .

5SDR 0 1 '‘DWWD $ . :DVWH ZDWHU WUHDWPHQW 2]l
S

6KDUPD % . (QYLURQPHQWDO FKHPLVWU\ *RHO SXE

6XUYH\ RI WKH (QYLURQPHQW 7KH+LGX 0

7RZQVHQG & +DUSHU - $QG OLFKDHO %HJRQ (VVHQWLDC

6FLHQFH 7%

7JULYHGL 5 . +DQGERRN RI (QYLURQPHQW /DZV 5XOHV *X

6WDQGDUGY 9RO ODQG ,, (QYLURQPHQWOHGLD 5

7JULYHGL 5. DQG 3. *RHO ,QWURGXFWLRQ WR DLU SRO

7%

:DQJHU . (QYLURQPHQWDO ODQDJHPHQW : % 6DXQC
S
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'HILQLWLRQ 6FRSH DQG

,PSRUWDQFH 1DWXUDO 5HVRXUFHYV

5HQHZDEOH DQG 1RQUHQHZDEOH 5HVRXUFHV

D )RUHVW UHVRXUFHV 8VH DQG RYHU H[SORLWDWLRQ
PLQLQJ GDPV DQG WKHLU HIIHFWV RQ IRUHVWY DQG WUL

E :DWHU UHVRXUFHV 8VH DQG RYHU XWLOL]DWLRQ RI V)
GURXJKW FRQIOLFWYVERQHULIDWBIQG GWREOHPY DQG UHO

F OLQHUDO UHVRXUFHV 8VH DQG H[SORLWDWLRQ HQYLU
XVLQJ PLQHUDO UHVRXUFHV

G )JRRG UHVRXUFHV :RUOG IRRG SUREOHPV FKDQJHV F
RYHUJUD]LQJ HIIHFWV RI PRGHUQ DJULFXOWXUH IHU\
ORJJLQJ VDOLQLW\

H (QHUJ\ UHVRXUFHV *URZLQJ HQHUJ\ QHHGVY UHQHZDEOH
XVH Rl DOWHUQDWH HQHUJ\ VRXUFHYV

| /DQG UHVRXUFHV /DQG DV D UHVRXUFH ODQG GHJUDGLI
VRLO HURVLRQ DQG GHVHUWLILFDWLRQ

IHFWXUH
81,7 ,, (&26<67(0

D &RQFHSW 6WUXFWXUH DQG )XQFWLRQ RI DQG HERV\VWHF
BURGXFHUV FRQVXPHUV DQG GHFRPSRVHUYV
(QHUJ\ IORZ LQ WKH HFRV\VWHP
(FRORJLFDO VXFFHVVLRQ
JRRG FKDLQV IRRG ZHEV DQG HFRORJLFDO S\UDPLGYV
,QWURGXFWLRQ 7\SHV &KDUDFWHULVWLFV )HDWXUH
JRUHVW *UDVV 'HVHUW DQG $TXDWLF (FRV\VWHP

E %LRGLYHUVLW)\ DQG LWV &RQVHUYDWLRQ
 QWURGXFWLRQ 'HILQLWLRQ JHQHWLF VSHFLHV DQ
%LR JHRJUDSKLFDO FODVVLILEDWLRQ RI ,QGLD
9DOXH RI ELRGLYHUVLW\ &RQVXPSWLYH XVH 3URGXI
DHVWKHWLF DQG RSWLRQ YDOXHV
%LRGLYHUVLW\ DW JOREDO 1DWLRQDO DQG ORFDO O
,QGLD DV PHJD GLYHUVLW\ QDWLRQ



+RW VSRWV RI ELRGLYHUVLW\

7TKUHDWYV WR ELRGLYHUVLW\ KDELWDW ORVV SRDFK
(QGDQJHUHG DQG HQGHPLF VSHFLHV RI ,QGLD
&RQVHUYDWLRQ RI ELRGLYHUVLW\ ,Q VLWX DQG ([ V

IHFEWXUH

81l7 11

D &DXVHV HIIHFW DQG FRQWURO PHDVXUHV RI

$LU ZDWHU VRLO PDULQH QRLVH QXFOHDU SROOXYV
6ROLG ZDVWH PDQDJHPHQW &DXVHV HIIHFWVY DQG F
DQG LQGXVWULDO ZDVWHYV

SROH RI DQ LQGLYLGXDO LQ SUHYHQWLRQ RI SROOXW
'LVDVWHU ODQDJHPHQW IORRGV HDUWKTXDNH F\FC

/IHFWXUH

E (QYLURQPHQWDO ODQDJHPHQW
JURP 8QVXVWDLQDEOH WR VXVWDLQDEOH GHYHORSP!
BUEDQ SUREOHPV UHODWHG WR HQHUJ\
:DWHU FRQVHUYDWLRQ UDLQ ZDWHU KDUYHVWLQJ Z
5HVHWWOHPHQW DQG UHKDELOLWDWLRQ RI SHRSOH
(QYLURQPHQWDO HWKLFV ,VVXHV DQG SRVVLEOH VR
&OLPDWH FKDQJH JOREDO ZDUPLQJ DFLG UDLQ R]R
DFFLGHQWY DQG KRORFDXVW
:DVWHODQG UHFODPDWLRQ
(QYLURQPHQW SURWHFWLRQ $FW ,VVXHV LQYROYHG
OHJLVODWLRQ
5ROH RI ,QIRUPDWLRQ 7HFKQRORJ\ LQ (QYLURQPHQW



81,7 ,9

*HQHUDO EDFNJURXQG DQG KLVWRULFDO SHUVSHFWLYH +LV
5LJKWV OHDQLQJ DQG GHILQLWLRQ RI +XPDQ 5LJKWV .LQG
3URWHFWLRQ RI +XPDQ 5LJKWV XQGHU WKH 812 &KDUWHU ¢
8QLYHUVDO 'HFODUDWLRQ RI +XPDQ 5LJKWYV &RQYHQWLI
'LVFULPLQDWLRQ DJDLQVW ZRPHQ &RQYHQWLRQ RQ WKH 5LJK

81,7 9

,PSDFW RI +XPDQ 5LJKWV QRUPV LQ ,QGLD +XPDQ 5LJKWYV
)XQGDPHQWDO 5LIJKWYV XQGHU WKH &RQVWLWXWLRQ RI ,QGLD
&RQVWLWXWLRQ RI ,QGLD (QIRUFHPHQW RI +XPDQ 5LJKWV L
WKH +XPDQ 5LJKWV $FW IDWLRQDO +XPDQ S5LJKWV &l
&RPPLVVLRQ DQG +XPDQ 5LJKWV FRXUW LQ ,QGLD )XQGDPH
,QGLD

SHIHUHQFH %RRNV S5HFRPPHQGHG

6. .DSRRU +XPDQ ULJKWV XQGHU ,QWHUQDWLRQDO /DZ D
+2 $JUDZDO ,QWHUQDWLRQ /DZ DQG +XPDQ 5LJKWV

TS, PR — AT IRER

ST Ud — RGBT i

TSl TEel —RT B i

-1 3DQGH\ &RQVWLWXWLRQDO /DZ RI ,QGLD

$JDUZDO . & (QYLURQPHQWDO %LRORJ\ 1LGL SXE /W

%KDUXFKD (UDFK WKH %LRGLYHUVLW\ Rl ,QGLD 0ODSLQ S
(PDLO PDSLQ#LFHQHW QHW 5

%UXLQQHU 5 & +D]DUGRXV :DVWH ,QFLQHUDWLRQ OF
&ODUN 5 6 ODULQH SROOXWLRQ &ODQGHUVRQ SUHVV 2]l
&XQLQJKDP : 3 &RRSHU 7 + *RUKDQL ( +HSZRUWK 0 7

'U $. (QYLURQPHQWDO &KHPLVWU\ :LOH\ (DVWHUQ /WG
'RZQ WR (DUWK &HQWHU IRU 6FLHQFH DQG (QYLURQPHQV
*ORLFN + 3 'DWHU LQ FULVLV SDFLILF LQVWLWXWH I
BHFXULW\ BWRFNKROP (QJ ,QVWLWXWH 2[IRUG 8QLYHUV
+DZNLQV 5 ( (QF\FORSHGLD RI ,QGLDQ 1DWXUDO +LVWRU
OXPEDL 5



+H\ZRRG 9 + :DWVRQ 7 7 *OREDO %LRGLYHUVLW\ $\
SUHVYV S

-DGKDY + %KRVDOH 9 + (QYLURQPHQWDO 3URWHEW
+RXVH 'HOKL S

OFNLQQH\ 0/ B6FKRRO 50 HQYLURQPHQWDO 6FLHQFH
HQKDQFHG HGLWLRQ S

OKDGNDU $ . ODWWHU +D]DUGRXV 7HFKQR 6FLHQFH SXEC
OLOOHU 7 * -U (QYLURQPHQW 6FLHQFH :DGVZRUWK SXEO

2GXP ( 3 )XQGDPHQWDOV RI (FRORJ\ : % 6DXQGHUV .

SDR 0 1 '‘DWWD $ . :DVWH ZDWHU WUHDWPHQW 2]l
S

6KDUPD % . (QYLURQPHQWDO FKHPLVWU\ *RHO SXE

6XUYH\ RI WKH (QYLURQPHQW 7KH +LGX 0

7RZQVHQG & +DUSHU - $QG OLFKDHO %HJRQ (VVHQWLDC
6FLHQFH 7%

7JULYHGL 5 . +DQGERRN RI (QYLURQPHQW /DZV 5XOHV *X
6WDQGDUGYV 9RO ODQG ,, (QYLURQPHQW OHGLD 5
7JULYHGL 5. DQG 3. *RHO ,QWURGXFWLRQ WR DLU SROC
7 %

:DQJHU . (QYLURQPHQWDO ODQDJHPHQW : % 6DXQC





































































































































































































































































































































































































































































