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SUMMARY 
Heat shock factor 1 (HSF-1) is a powerful, multifaceted modifier of carcinogenesis and cancer 

progression. HSF-1 activates the heat shock response following stress and is frequently 
upregulated in many tumor cell types already under physiological conditions. As HSF-1 is a key 

transcription factor for heat shock protein 70 (Hsp70) and 27 (Hsp27), protein levels of these HSPs 

are increased in numerous tumor cell types. Elevated HSP levels contribute to a malignant tumor 

phenotype and mediate resistance to chemo- and radiotherapy. 

Apart from the blockage of HSF-1, the inhibition of Hsp90 is considered as a promising concept 
to overcome radioresistance. However, most Hsp90 inhibitors induce the release of HSF-1 from 

the Hsp90 complex and therefore HSF-1 becomes activated. Active HSF-1 induces the 

transcription of Hsp70 and Hsp27 that are known to promote tumor cell survival by interfering with 

anti-apoptotic pathways. 
A dual targeting of the heat shock response with NZ28 and Hsp90 with NVP-AUY922 potentiates 

the radiation sensitivity of tumor cells that are otherwise resistant to ionizing radiation. NZ28 is 

known to interfere with the heat shock response by inhibiting not only HSF-1 but also several other 

transcription factors. Therefore, I wanted to study the combined effects of a specific HSF-1 and 

Hsp90 inhibition on the sensitivity of tumor cells to ionizing irradiation.  
In addition to its cytoprotective properties when located intracellular, Hsp70 is also present on the 

plasma membrane (mHsp70) of many different tumor cell types. Membrane-bound Hsp70 exerts 

a dual function as it also mediates protection against ionizing irradiation but also plays a role in 
NK (natural killer) cell-mediated anti-cancer immunity, in vitro and in vivo. Besides Hsp70, MICA 

and B (major histocompatibility class I chain-related proteins A and B) are also important 

recognition structures (ligands) on tumor cells for activated NK cells. 

As HSF-1 is not only known to regulate Hsp27 and Hsp70, but also the MICA/B expression, the 

effects of a specific HSF-1 knockdown were analyzed with respect to radiation sensitivity and NK 

cell-mediated tumor cell killing in two different lung carcinoma cell lines (H1339, EPLC-272H). 
The depletion of HSF-1 resulted in a strong reduction of cytosolic Hsp70 levels, whereas the 

density of membrane-bound Hsp70 remained unchanged. Since mHsp70 also is involved in 

mediating radioresistance, a knockdown of HSF-1 alone was unable to increase radiosensitivity 

in H1339 and EPLC-272H cancer cell lines. Due to an HSF-1-mediated downregulation of MICB 

on the membrane of H1339 cells, NK cell-mediated lysis of these tumor cells was reduced. In 
contrast, the combined inhibition of HSF-1 and Hsp90 resulted in an increased radiosensitivity of 

H1339 cells. With respect to EPLC-272H ctrl and EPLC-272H HSF-1 knockdown sublines a 

combined treatment regimen did not induce an increased radiosensitivity. This finding might be 

due to the high basal Hsp27 levels in EPLC-272H cells which were not affected by an HSF-1 
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knockdown. Surprisingly, an Hsp27 knockdown promotes the transition from G2 to M phase after 

ionizing irradiation. A shorter G2 phase in which the DNA damage repair occurs presumably 

increases the number of chromosomal aberrations. Further studies are ongoing to fully understand 
the role of Hsp27 in DNA damage/cell cycle signaling pathways.  
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ZUSAMMENFASSUNG 
Hitzeschockproteine (HSPs), auch Stressproteine genannt, wie z.B. Hsp90, Hsp70 und Hsp27 

sowie deren Transkriptionsfaktor Hitzeschock Faktor 1 (HSF-1) können die Tumorprogression und 
die Strahlenresistenz auf vielfältige Weise unterstützen. Als Haupttranskriptionsfaktor für Hsp27 

und Hsp70 aktiviert der HSF-1 die Stressantwort sowohl in Normal- als auch in Tumorzellen nach 

Stresseinwirkung (z.B. erhöhte Temperatur, Strahlentherapie, Toxine/Chemotherapeutika etc.). 

Im Gegensatz zu Normalzellen ist die Expression des HSF-1 in vielen Tumorzellarten bereits unter 

physiologischen Bedingungen hochreguliert. Aus diesem Grund ist die Expression der 
Stressproteine Hsp70 und Hsp27 in Tumorzellen unterschiedlicher Entitäten häufig ebenfalls 

erhöht. Ein hoher intrazellulärer HSP Gehalt trägt zu einem malignen Phänotyp des Tumors bei 

und kann außerdem Resistenzmechanismen gegen Chemo- und Strahlentherapie aktivieren, 

indem apoptotische Signaltransduktionswege gehemmt werden. 
Neben Hsp70 und Hsp27 spielt auch Hsp90 eine wichtige Rolle in der Tumorgenese. In jüngster 

Zeit gilt die Hemmung von Hsp90 als ein vielversprechendes Konzept zur Erhöhung der 

Strahlenempfindlichkeit. Hsp90 wird in vielen Tumorzellarten ebenfalls vermehrt produziert und 

dient der Stabilisierung onkogener Zielproteine und den entsprechenden Signalwegen. Eine 

Inhibition von Hsp90 setzt jedoch HSF-1 aus dem Komplex mit Hsp90 frei und fördert somit 
dessen Aktivierung. Der freie aktivierte HSF-1 induziert daraufhin die Expression der anti-

apoptotisch wirkenden Hitzeschockproteine Hsp70 und Hsp27. 

Die simultane Inhibition der Stressantwort durch NZ28 und von Hsp90 durch NVP-AUY922 konnte 

die Strahlensensitivität in Tumorzellen, die bisher als radioresistent galten, signifikant erhöhen. 
NZ28 hemmt allerdings die Funktion von verschiedenen anderen Transkriptionsfaktoren und ist 

somit kein spezifischer Inhibitor für HSF-1. Deshalb wurden in der vorliegenden Arbeit die Effekte 

einer gezielten Herabregulation von HSF-1 untersucht. 

Hsp70 wird nicht nur im Zellinneren, sondern auch auf der Membran von Tumorzellen exprimiert 

und dient dem Schutz der Zellen vor Bestrahlung. Neben dieser Funktion agiert Membran-
gebundenes Hsp70 auch als Tumor-spezifische Zielstruktur für aktivierte NK (Natürliche Killer) 

Zellen. Neben Hsp70 fungieren auch MICA und MICB (major histocompatibility class I chain-

related proteins A and B) auf der Oberfläche von Tumorzellen als wichtige NK Zell-spezifische 

Liganden. 

Da der HSF-1 nicht nur die Expression von Hsp27 und Hsp70, sondern auch von MICA und MICB 
induziert, wurde von mir der Effekt eines HSF-1 Knockdown auf die intrazelluläre und Membran-

Expression von Hsp27, Hsp70 und MICA/B in Bezug auf Radiosensitivität und die NK Zell-

vermittelte Lyse von H1339 und EPLC-272H Lungenkrebszelllinien untersucht. 
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Ergebnisse: Die Herabregulation von HSF-1 führt zu einer starken Reduktion des zytosolischen 

Hsp70 in beiden Tumorzelltypen, beeinflusste jedoch nicht den Membranstatus von Hsp70. Ein 

alleiniger HSF-1 knockdown führte daher nicht zu der gewünschten Radiosensitivierung in den 
beiden Tumorzelllinien. Eine HSF-1 vermittelte Herabregulation von MICB auf der Zelloberfläche 

von H1339 Zellen führte überdies zu einer reduzierten NK Zell-vermittelten Tumorzelllyse von 

H1339 Zellen. Lediglich eine kombinierte Inhibition von HSF-1 und Hsp90 konnte die 

Radiosensitivität von H1339 Zellen signifikant erhöhen. Im Gegensatz zu H1339 Zellen konnten 

EPLC-272H Zellen durch eine Kombinationsbehandlung mit Hsp90 Inhibitor und HSF-1 
Knockdown nicht strahlenempfindlicher gemacht werden. Ein Grund dafür könnte die hohe basale 

Expression von Hsp27 sein, die durch eine Herabregulation von HSF-1 nicht signifikant erniedrigt 

werden konnte. 

Allerdings beschleunigt die Eliminierung von Hsp27 nach Bestrahlung den Übergang der Zellen 
von der G2 Phase in die Mitosephase. Diese Erniedrigung der G2 Phase, in der normalerweise 

die DNA Reparatur erfolgt, könnte dazu führen, dass Zellen mit einer erhöhten Anzahl an 

chromosomalen Aberrationen in den Zellzyklus gehen. 

Weitere Untersuchungen sind derzeit in Bearbeitung, um die molekularen Mechanismen 

aufzuklären wie Hsp27 in die DNA Reparatur bzw. den Zellzyklus eingreift.
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I. INTRODUCTION 
 
Lung cancer 
Lung cancer is one of the most common diagnosed tumors and a leading cause of cancer-related 

death in males and females worldwide [4, 5]. Lung cancers are classified as either small cell lung 

cancer (SCLC, 15%) or non-small cell lung cancer (NSCLC, 85%) [6]. 

Despite novel therapeutic concepts the 5-year survival rate of late stage tumor diseases remains 

poor with about 15% [7, 8]. Radiotherapy plays a central role in the therapy of many solid tumors, 
including lung cancer, either as a single treatment modality or in combination with surgery or 

systemic chemotherapy. However, radio- and chemoresistance of pulmonary tumor cells is a 

major problem that limits the therapeutic outcome. Therefore, there is a high medical need for 

well-tolerated new therapeutic compounds that significantly improve radiosensitivity of lung cancer 
cells. In addition, a better understanding of the biological mechanisms which are involved in 

radiation resistance of tumor cells might result in the development of novel therapeutic concepts. 

 
Heat shock response and Hsp90 inhibition 
Heat shock factor 1 (HSF-1) is a ubiquitously expressed transcription factor that plays a 
fundamental role in tumor biology (e.g. malignant transformation, carcinogenesis, and metastasis) 

[9-12]. As a key transcription factor of heat shock proteins (HSPs), heat shock factor 1 activates 

the heat shock response in normal and tumor cells following stress [13-15]. In contrast to normal 

cells, HSF-1 is frequently upregulated in human cancer cells already under physiological 
conditions and thus the protein levels of Hsp27, Hsp70 and Hsp90 are increased in many tumor 

types [16-18], including lung carcinoma. Elevated HSP levels contribute to a malignant tumor 

phenotype and mediate resistance to chemo- and radiotherapy by inhibiting apoptotic signaling 

pathways [17, 19, 20].  

The inhibition of Hsp90 is also considered as a promising concept to improve radiotherapy [21-
25]. Previous studies have shown that Hsp90 inhibition enhances the radiosensitivity of different 

human tumor entities [26-33] although the exact molecular mechanisms of the interaction of 

irradiation and Hsp90 inhibition are not fully understood. However, many studies have shown that 

inhibition of Hsp90 leads to the degradation of several different oncogenic client proteins that in 

turn results in an inactivation of their corresponding oncogenic pathways [22-24, 34, 35]. 
The naturally occurring Hsp90 inhibitor geldanamycin and its derivates 17-AAG and 17-DMAG 

were shown to elicit radiosensitizing effects [26, 27, 29, 31, 36-38], but these Hsp90 inhibitors 

have several limitations for clinical practice because of their poor water solubility, bad 

biodistribution and hepatotoxicity [34, 39-41]. These results initiated large research projects with 
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the aim to design small synthetic Hsp90 inhibitors with improved bioavailability and lower toxicity. 

The isoxazole resorcinol NVP-AUY922 meets these requirements and shows good 

pharmaceutical and pharmacological properties referring to the well-tolerable toxicity against 
different tumor cell types in vitro and in vivo [34, 42]. 

It was shown that the Hsp90 inhibitor NVP-AUY922 either alone or in combination with radiation 

affects cell cycle, apoptosis and DNA repair mechanisms [43-45] and thus might increase 

radiosensitivity of tumor cells [25, 46]. 

However, NVP-AUY922 as well as most Hsp90 inhibitors induce the release of HSF-1 from the 
Hsp90 complex. As a result, HSF-1 trimerizes, translocates from the cytoplasm to the nucleus, 
gets hyperphosphorylated and binds to the heat shock elements (HSE) in hsp promoters, and 

thereby induces the transcription of Hsp70 and Hsp27 (Fig.1) [13-15, 47-53]. Hsp70 and Hsp27 

are anti-apoptotic molecules that promote tumor cell survival. Furthermore, Hsp70 is also present 
on the plasma membrane (mHsp70) of many different tumor types [54-56] where it mediates 

protection against ionizing irradiation [1, 57]. 

Herein, I aimed to study the effects of a combined HSF-1 knockdown (HSF-1 k.d.) and Hsp90 

inhibition on the expression of different HSPs, and on radiosensitivity of different lung cancer cell 

lines. 
 
NK cell cytotoxicity 
Evidence is accumulating that the host’s immune system is an important factor that determines 

the outcome of different cancer therapies such as radio- and chemotherapy [58]. 
Natural killer (NK) cells that belong to the innate immune system are the first line of defense to 

fight cancer and infectious diseases. NK cells have the ability to kill their target cells without prior 

antigen-specific immune stimulation. The cytolytic activity of NK cells is regulated by a fine balance 

of activating and inhibitory NK cell receptors. Among others, the C-type lectin natural killer group 

2D receptor (NKG2D) acts as an activating receptor which recognizes the major histocompatibility 
class I chain-related proteins A and B (MICA/B). An enhanced sensitivity of tumor cells to NK cell-

mediated lysis has been attributed to an increased membrane expression density of the NKG2D 

ligands MICA and MICB [59-62]. Vice versa, a reduced MICA/B membrane expression on tumor 

cells impairs the recognition by NK cells and promotes tumor immune escape [63]. While absent 

on most normal tissues, MICA/B is expressed on the cell surface of various tumor cells of different 
entities. 

Membrane-bound Hsp70 (mHsp70) also plays a role in NK cell-mediated anti-cancer immune 

response [64-66]. Our group has demonstrated that the pro-inflammatory IL-2 in combination with 

the Hsp70-derived peptide TKD increases the cytotoxicity of NK cells against Hsp70-membrane 
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positive tumors in vitro and in vivo. In detail, the transfer of IL-2/TKD activated human NK cells 

into xenograft tumor-bearing SCID/beige mice, lacking functional T, B, and NK cells, reduced 

tumor weight, delayed metastasis and prolonged their overall survival [67]. 
HSF-1 not only up-regulates the transcription of HSPs but also increases the transcription of MICA 

and MICB genes (Fig. 1) [68]. In the promoter regions of MICA and MICB, heat shock elements 
(HSE) which are similar to those of the hsp genes have been found [69]. 

As Hsp70 and MICA/B on tumor cells are important recognition structures (ligands) for activated 
NK cells, I was interested to analyze the effects of an HSF-1 knockdown on the membrane and 

intracellular expression of Hsp70 and MICA/B and its consequences on NK cell-mediated lysis in 

human lung cancer cell lines. 

 

 
                           Fig.1 Diagram of HSF-1 activation and induction of HSPs and MICA/B after Hsp90 inhibition 
                           (adapted from Trepel et al. [50]) 
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II. AIMS 
 

In my thesis, I aimed to study the effects of an HSF-1 knockdown on the human lung cancer cell 
lines H1339 and EPLC-272H with respect to: 

 

1. Hsp90 inhibition-mediated induction of the anti-apoptotic molecules Hsp70 and Hsp27 and 

radiosensitivity. 

2.  the expression of the NK cell ligands Hsp70 and MICA/B with regard to NK cell-mediated tumor 
cell killing. 
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III. MATERIAL AND METHODS 
 
Reagents and treatment 
10 mM stock solution of NVP-AUY922 (Novartis) was prepared in 100 % DMSO. Dilutions were 

performed in PBS. A vehicle control with the respective amount of DMSO diluted in PBS was used 

in all experiments to exclude an effect of DMSO itself. If not indicated otherwise, cells were 

incubated for 24 h with NVP-AUY922. 

 
Cells and cell culture 
The human lung cancer cell lines H1339 (SCLC) and EPLC-272H (NSCLC) were cultured as 

described previously [25, 70]. The authenticity of the tumor cell lines was tested by the DSMZ 

(German Collection of Microorganisms and Cell Cultures). Cells were routinely checked and 
determined as negative for mycoplasma contamination. 

 
Retroviral vectors and transfection 
For knockdown of HSF-1 in the lung carcinoma cell lines H1339 and EPLC-272H HSF-1 RNAi-

Ready pSIRENRetroQ vectors with a puromycin resistance were used. Target sequence for HSF-
1 short hairpin RNA was 5’-TATGGACTCCAACCTGGATAA-3’ [71]. Retroviruses were produced 

by transfection of Phoenix cells with pSIREN-RetroQ/HSF-1 shRNA (HSF-1 k.d.) or pSIREN-

RetroQ (ctrl) (kindly provided by J. Yaglom and M. Sherman, Boston University School of 

Medicine, USA) using Ca-phosphate. Tumor cells were infected with virus containing supernatants 
in the presence of 10 μg/ml polybrene. Selection was performed with 2 μg/ml puromycin. 

For knockdown of Hsp27, pRS vectors (OriGene; control: TR30012; Hsp27 k.d.: TR320383D) with 

a puromycin resistance were used. Target sequence for Hsp27 short hairpin RNA was 5’-

AAATCCGATGAGACTGCCGCCAAGTAAAG-3’. Stable Hsp27 knockdown cell lines were 

produced by transfection of tumor cells with pRS vector plasmids, either containing a non-effective 
29-mer scrambled shRNA cassette (ctrl) or a gene specific shRNA cassette (Hsp27 k.d.) using 

Ca-phosphate. 

HSF-1 and Hsp27 double knockdown cells (HSF-1/Hsp27 k.d.) were obtained by single cell 

cloning as both plasmids carry a puromycin resistance. 

 
Western blot analysis and ELISA 
Cells were lysed in TBST buffer as described previously [72]. The protein content in the cell lysates 

was determined using the BCA™ Protein Assay Kit (Pierce). On PVDF immunoblots, non-specific 

binding of the membranes was blocked with 5 % skim milk in PBS supplemented with 1 % Tween-
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20. Proteins were detected with antibodies (4 °C, overnight) against HSF-1 (ADI-SPA-901; Enzo 

Life Sciences), HSF-1 phospho S326 (pHSF-1) (ab76076; abcam), Hsp70 (ADI-SPA-810; Enzo 

Life Sciences), Hsp27 (ADI-SPA-800; Enzo Life Sciences), Hsp27 phospho Ser82 (9709; Cell 
Signaling), ATM phospho Ser1981 (ab81292; abcam), MK2 phospho Thr334 (3007; Cell 

Signaling), Cdc2 phospho Tyr15 (9111; Cell Signaling) and β-actin (A5316; Sigma-Aldrich). 

Horseradish-peroxidase (HRP)-conjugated anti-rabbit/anti-mouse antibodies (Promega, 

W401B/W402B) were used as secondary antibodies. Immune complexes were detected using the 

ECL detection system (Amersham Biosciences). Blots were imaged digitally (ChemiDoc Touch 
Imaging System, Biorad). Total Hsp70 and Hsp27 protein amounts were verified by ELISA (R&D 

systems) in cell lysates following the manufacturer’s recommendations. 

 
HSE luciferase assay 
In order to determine the HSF-1 transcriptional activity, cells were transfected with a heat shock 

element (HSE) reporter plasmid that contains a HSF-1 responsive firefly luciferase construct 

(Qiagen). One day after transfection, cells were treated with 100 nM NVP-AUY922 for 24 h. The 

luciferase activity was measured using the Dual Glo Luciferase assay system (Promega). A 

constitutive Renilla luciferase construct served as an internal control for normalizing transfection 
efficiencies, cell viability and cell numbers. 

 

Flow cytometry of mHsp70, MICA/B  
Single cell suspensions of untreated and treated H1339 and EPLC-272H sublines were collected. 
Cells were washed once with 10 % FCS in phosphate-buffered saline (PBS) and incubated with 

fluorescein isothiocyanate (FITC)-conjugated mouse monoclonal antibody specific for mHsp70 

(cmHsp70.1, IgG1; multimmune GmbH, Munich, Germany), a FITC-labeled isotype matched IgG-

negative control antibody (code 345815; BD Biosciences, NJ, USA), APC-conjugated MICA (clone 

159227, FAB1300A, R&D Systems) and MICB antibodies (clone 236511, FAB1599A, R&D 
Systems) or the corresponding isotype-matched control antibody (clone 133303, IC0041A, R&D 

Systems) on ice in the dark for 30 min. Dead cells were stained with propidium iodide (PI), and 

only viable cells were analyzed on a FACSCalibur flow cytometer (BD Biosciences). Fluorescence 

data were plotted by using CellQuest software (Becton Dickinson, Heidelberg, Germany). 
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NK cell isolation 
NK cells were generated of PBMCs from healthy human volunteers by a standard magnetic bead 

separation method (Miltenyi Biotec) using beads coupled with antibodies directed against CD3 (T 
cells) and CD19 (B cells). The purity of NK cells (89.9 % of lymphocytes) was determined by flow 

cytometry on a FACSCalibur flow cytometer (BD Biosciences) with antibodies against CD19 

(#555413, BD Biosciences), CD3 (#345766, BD Biosciences) and CD56 (#345811, BD 

Biosciences). 

 
NK cell cytotoxicity 
NK cells were stimulated with 100 IU/ml IL-2 (Novartis) for 4 days. Activation of NK cells was 

checked by flow cytometry with antibodies against CD94 (#555888, BD Biosciences), NKG2D 

(FAB139P, R&D Systems) and CD56 (#345811, BD Biosciences). Their cytotoxic activity against 
tumor cells was determined either by europium or by CD107 degranulation assay. 

For the europium assay, the tumor cells were labeled with BATDA (Perkin Elmer) and then co-

incubated with NK cells at different ratios in a V-bottom 96-well plate in 200 μl medium. After a 4 

h co-incubation period at 37 °C, 25 μl of supernatants were transferred into ELISA plates 

containing 200 μl europium solution (Perkin Elmer). The time-resolved fluorescence was 
measured using a Victor X4 plate reader (Perkin Elmer). 

In the degranulation assay, the cytotoxicity of NK cells was determined by measuring the cell 

surface expression of the lysosomal marker, CD107a, which is associated with NK cell cytotoxicity 

[73]. Tumor cells were mixed with NK cells at a ratio of 1:1 in a U-bottom 96-well tissue culture 
plate. Anti-CD107a-FITC (#555800, BD Biosciences) or the isotype-matched control antibody 

(#555748, BD Biosciences) was added. After 1 h, GolgiStop™ (BD Biosciences) was added and 

after a co-incubation period of 3 h, the cells were stained with anti-CD3-PerCP (#345766, BD 

Biosciences) and anti-CD56-APC (#555518, BD Biosciences) antibodies. The CD107a expression 

on the CD3−CD56+ NK cell population was determined by flow cytometry on a FACSCalibur flow 
cytometer (BD Biosciences). 

 

Proliferation assay 
Cells were seeded in 96-well plates (4000 cells/well) and allowed to attach overnight. Cells were 

treated with various concentrations of NVP-AUY922 (2, 5, 10, 20, 50, 75, 100 nM) and incubated 
under standard conditions for 24 h and 48 h. As a control, the same volume of PBS was added. 

The proliferation was measured using the MTT-like colorimetric alamarBlue assay, according to 

the manufacturer’s instructions (Biosource-Invitrogen, Germany). Briefly, alamarBlue was added, 

and 4 h after incubation at 37 °C, the absorption at 570 and 630 nm (reference wavelength) was 
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measured using an absorbance microplate reader (ELx808; BioTek, Germany). The proliferation 

of untreated cells incubated with PBS was set to 100 % in each experiment. 

 
Cell death and apoptosis 
Cells were stained with propidium iodide (PI) to determine cell death after treatment with NVP-

AUY922. Apoptosis of the cells was assessed by FITC Active Caspase-3 Apoptosis Kit (BD 

Pharmingen) and Annexin V-FITC staining (Roche Diagnostics, Mannheim, Germany). Cells were 

collected 24 h after treatment with 100 nM NVP-AUY922 or 24 h after irradiation. The single cell 
suspension containing 1.5 x 105 cells were stained according to the manufacturer's instructions. 

Then cells were analyzed on a FACSCalibur flow cytometer (BD Biosciences). 

 
Clonogenic assay and irradiation 
To measure the radiosensitivity, clonogenic assays were performed. The cells were seeded in 12-

well plates, one day later treated with NVP-AUY922 and 24 h later irradiated using the RS225A 

irradiation device (GulmayMedical Ltd) at a dose rate of 1 Gy/min (70 keV, 10 mA). Cells were 

irradiated with a single dose of 0, 2, 4 or 6 Gy, if not indicated otherwise. 1 h after irradiation the 

medium was exchanged by a drug-free medium. On day 7-9 after irradiation, colonies were fixed 
in ice cold methanol, stained with 0.1 % crystal violet and counted. All colonies with more than 50 

cells were counted automatically using a Bioreader® (Bio-Sys GmbH, Karben, Germany). Survival 

curves were fitted to the linear quadratic model using Sigmaplot (Systat Software Inc). 

 
Cell cycle analysis 
To analyze the cell cycle distribution, cells were treated with 10 nM NVP-AUY922 for 24 h following 

irradiation with 6 Gy. 24 h after irradiation cells were harvested. After washing in PBS and fixation 

(70 % ethanol over night; -20 °C), cells were incubated in PI staining solution (PBS containing 0.1 

% Triton X-100, 0.2 mg/ml RNase A, 0.02 mg/ml PI) for 1 h at room temperature and analyzed on 
a FACSCalibur flow cytometer (BD Biosciences). Cell cycle distribution was determined using 

ModFit LT (Verity Software House, Topsham, ME). 

 
Alkaline comet assay  
DNA damage was assessed using the alkaline comet assay. The protocol is based on a 
publication of Singh et al. [74], was modified according to the protocol of Sipinen et al. [75]. Briefly, 

cells were seeded into 6 cm petri dishes (4 x 105 cells) and allowed to attach overnight. Cells were 

treated with 10 nM NVP-AUY922 for 24 h following irradiation with 6 Gy. 24 h after irradiation, 

cells were harvested, resuspended (5 x 104 cells/100 µl) in cold phosphate-buffered saline (PBS) 
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and kept on ice until they were mixed 1:1 with 1 % low melting point agarose. The samples were 

subsequently casted onto standard glass slides pre-coated with 2 % normal melting point agarose 

and top-layered with 0.5 % low melting point agarose. Cell lysis was achieved through submerging 
the slides in lysis buffer (2.5 M NaCl, 100 mM Na2EDTA, 10 mM Trizma base, and 1 % Triton X-

100, pH 10) for 60 min at 4 °C. After lysis, the slides were incubated in electrophoresis buffer (300 

mM NaOH and 1 mM Na2EDTA, pH 13.2) at 4 °C for 20 min to unwind DNA and then subjected 

to electrophoresis at 25 V (0.8 V/cm on platform, 300 mA) for 20 min. Before staining with SYBR 

Gold (Invitrogen) slides were neutralized (0.4 M Trizma base, pH 7.5) 3 times for 5 min each. 
Comet visualization and scoring were performed with an epifluorescence microscope equipped 

with a charge-coupled device camera from Leica (Wetzlar, Germany) using the image analysis 

software Komet 6.0 (Andor, Belfast, UK). For each individual sample, 3 independent experiments 

were performed, and for each experiment, 100 cells were scored in a blinded assay.  
 
Flow cytometry of γH2AX  
DNA double strand breaks (DBSs) were measured by using γH2AX (phosphorylated Histone 

H2AX) antibody which is a marker of radiation induced DNA double strand breaks (DSBs). The 

single cell suspensions of untreated and treated cells were collected 24 h after irradiation using 
trypsin. Single cell suspensions were washed in 0.5 ml PBS and fixed with 70 % ethanol. Fixed 

cells were kept at -20 °C for up to two weeks before analysis. After removal of the fixative, cell 

pellets were resuspended in 1 ml 0.15 % Triton X-100 solution and incubated on ice with anti-

phospho Histone H2AX, Alexa Fluor 488 conjugate (Novus Biologicals). The MFI (mean 
fluorescence intensity) of cells that bound the antibody was analyzed by flow cytometry. 

 
Immunostaining for 53BP1 and Rad51 foci 
Cells were seeded into 2-well chamber slides (Nunc, LabTek) and allowed to attach overnight. 

Cells were treated with 10 nM NVP-AUY922 for 24 h following irradiation with 2, 4 or 6 Gy. 4 h or 
24 h after irradiation, cells were fixed in 2 % paraformaldehyde and dissolved in PBS for 15 min 

at room temperature. Cells were subsequently washed twice with PBS. Cell lysis was achieved 

through submerging the slides in lysis buffer (0.15 % Triton X-100 in PBS) for 3 x 5 min. After 

lysis, slides were submerged in blocking buffer (1 % BSA, 0.15 % glycine in PBS) for 3 x 10 min. 

Then, 53BP1 antibody (1:300 in blocking buffer; Novus) or Rad51 antibody (1:300 in blocking 
buffer, Merck) was applied, and slides were incubated overnight at 4 °C. Slides were subsequently 

washed three times for 5 min each with PBS, followed by incubation with Alexa Fluor 555 

secondary antibody (1:500 in blocking buffer; Invitrogen, Carlsbad, CA, USA) overnight at 4 °C. 

Finally, unbound antibody was washed off with PBS (3 x 5min), and the cells were embedded in 
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4′,6-diamidino-2-phenylindole (DAPI)/Vectashield (Vector Laboratories, Burlingame, CA, USA) 

solution. Foci were counted throughout the whole nucleus. 

 
Statistics 
Statistical analysis was performed using SPSS 18.0.2 software (IBM). The Student’s t-test was 

used to evaluate significant differences (*p ≤ 0.05, **p ≤ 0.01, ***p ≤ 0.001).  

Graphs represent mean values of at least 3 independent experiments ± SD (standard deviation). 
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IV. RESULTS 
 
IV.1 The knockdown of HSF-1 
HSF-1 knockdown reduces HSF-1 transcriptional activity and Hsp70 protein levels  
HSF-1 was specifically knocked down in H1339 small cell lung carcinoma (SCLC) cells and EPLC-

272H non-small lung carcinoma (NSCLC) cells by transfection with shRNA (HSF-1 k.d.). As a 

control, cells were transfected with an empty plasmid (ctrl). After puromycin selection the HSF-1 
k.d. cells showed a drastic reduction of HSF-1 and activated phosphorylated HSF-1 (pHSF-1) as 

well as Hsp70 protein levels compared to empty vector control cells (Fig. 2A). In H1339 cells, 

Hsp27 was weakly expressed under normal conditions but strongly induced after treatment with 

100 nM NVP-AUY922 for 24 h. The HSF-1 k.d. completely inhibited the NVP-AUY922-induced 

Hsp27 expression in H1339 cells. In contrast, in EPLC-272H cells the high basal Hsp27 
expression could hardly be increased by a treatment with NVP-AUY922 or decreased by HSF-1 

knockdown (Fig. 2A). 
 

 
 
 

 

 

Fig. 2 A loss of HSF-1 reduces the HSP expression and HSF-1 activity 

A. Representative immunoblot showing the expression of HSF-1, HSF-1 phospho S326 (pHSF-1), Hsp70, 

Hsp27 and β-actin in H1339 and EPLC-272H cells transfected with control (ctrl) or HSF-1 (HSF-1 k.d.) 
shRNA. Cells were treated with 100 nM NVP-AUY922 for 24 h. B. Transcriptional activity assay of ctrl and 

HSF-1 k.d. cells transfected with a HSF-1 responsive firefly luciferase construct. Cells were treated with 100 

nM NVP-AUY922 for 24 h. Significance *p ≤ 0.05; **p ≤ 0.01; ***p ≤ 0.001. 
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The reduction in active pHSF-1 was associated with a loss in HSF-1 transcriptional activity in both 

cell lines (Fig. 2B). Treatment with the Hsp90 inhibitor NVP-AUY922 for 24 h resulted in an 

activation of HSF-1 in both, control and HSF-1 knockdown cells. However, the NVP-AUY922-
mediated induction of HSF-1 activity was significantly lower in HSF-1 k.d. cells compared to control 

cells. (Fig. 2B).  

In line with this finding and the Hsp70 expression levels detected by immunoblot (Fig. 2A), the 

intracellular Hsp70 levels in HSF-1 k.d. cells and their induction by Hsp90 inhibitor NVP-AUY922 
were found to be significantly reduced compared to control cells (Fig. 3A). Hsp70 is also present 

on the plasma membrane (mHsp70) of many different tumor types [54-56] where it mediates 

protection against ionizing irradiation [1, 57] and plays a role in NK cell-mediated anti-cancer 

immune response, in vitro and in vivo [64-66]. Despite a drastic reduction in the cytosol of H1339 

and EPLC-272H cells, the knockdown of HSF-1 did not lead to significant changes in the amount 
of Hsp70 positive cells or differences in the cell surface density (mean fluorescence intensity 

(MFI)) of Hsp70 compared to control cells (Fig. 3B, C) [1]. This is in line with previous data from 

our group demonstrating in an autologous tumor cell system that the density of the Hsp70 

membrane expression is independent of intracellular Hsp70 levels [65]. Even after NVP-AUY922 
treatment, neither the percentage of Hsp70 positive control cells nor the MFI of Hsp70 was altered. 

 

 

Fig. 3 Intracellular and membrane expression of 
Hsp70 after HSF-1 knockdown 

A. ELISA of intracellular Hsp70 protein amount of 

H1339 and EPLC-272H ctrl and HSF-1 k.d. cells 

treated with 100 nM NVP-AUY922 for 24 h. 

Significance *p ≤ 0.05; **p ≤ 0.01; ***p ≤ 0.001. 
B. Percentage of Hsp70 positive cells and C. mean 

fluorescence intensity of ctrl and HSF-1 k.d. cells 

treated with 100 nM NVP-AUY922 for 24 h. 
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HSF-1 knockdown reduces MICB and impairs the NK cell-mediated cytotoxicity against 
H1339 lung cancer cells 
As HSF-1 also has been described to regulate the transcription of the NK cell ligands MICA and 
MICB [76, 77], I investigated whether a knockdown of HSF-1 alters the intracellular (ic) and/or cell 

surface expression of the NK cell ligands MICA and MICB on H1339 and EPLC-272H lung tumor 

cells and hence, affects NK cell-mediated cytotoxicity. 

Intracellular and membrane expression of MICA/B was measured by ELISA and FACS, 
respectively. As shown in Figure 4A, the HSF-1 knockdown did not reduce intracellular levels of 

MICA in H1339 cells. Corresponding to that, there was no significant change in the cell surface 

expression of MICA (Fig. 4B, C). EPLC-272H cells were not tested for MICA expression as it is 

known that these cells do not express MICA on their cell surface [78].  

The intracellular MICB levels were significantly 
downregulated by HSF-1 knockdown in H1339 cells 

(Fig. 5A). In line with this, the MICB membrane 

expression of H1339 HSF-1 k.d. cells was also 

significantly reduced compared to control cells (Fig. 5B, 
C), whereas the intracellular and membrane MICB 

expression of EPLC-272H cells was not affected by an 

HSF-1 knockdown.  

H1339 control and HSF-1 k.d. cells were used as target 

cells for IL-2-activated NK cells. A successful 
stimulation of purified NK cells was shown by an up-

regulated cell surface density of the NK cell markers 

CD94, CD56 and NKG2D (Fig. 6A) [79]. The 

cytotoxicity of stimulated NK cells against HSF-1 

knockdown cells was strongly reduced compared to 
control cells as demonstrated by europium (Fig. 6B) 

and degranulation assay (Fig. 6C). 

 

 
 

 

 

 

 

Fig. 4 Intracellular and membrane expression of 
MICA after HSF-1 knockdown 

A. ELISA of intracellular MICA protein amount of 

H1339 ctrl and HSF-1 k.d. cells. B. Percentage of 

MICA positive cells and C. mean fluorescence 

intensity of ctrl and HSF-1 k.d. cells.  
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The knockdown of HSF-1 sensitizes H1339 tumor cells towards Hsp90 inhibition 
Since the loss of HSF-1 has been shown to increase sensitivity to Hsp90 inhibition in certain cell 

types [80], I tested the sensitizing effects of an HSF-1 k.d. on H1339 and EPLC-272H lung cancer 

cells. Targeting HSF-1 and additional inhibition of Hsp90 for 24 h or 48 h resulted in concentration-

dependent reduced proliferation rates in H1339 cells. In contrast, HSF-1 knockdown did not 
sensitize EPLC-272H cells to Hsp90 inhibition (Fig. 7A, B).  

In line with this, the NVP-AUY922-induced cell death was significantly increased in H1339 HSF-1 

k.d. cells, but not in EPLC-272H HSF-1 k.d. cells, compared to their respective controls (Fig. 8A). 

Next, I analyzed the induction of apoptosis after treatment with NVP-AUY922, as determined by 

Annexin V and Caspase-3 staining. As expected, the treatment with NVP-AUY922 induces 
significant higher apoptosis in H1339 HSF-1 knockdown cells compared to control cells whereas 

no significant changes could be detected in EPLC-272H knockdown cells compared to controls 

(Fig. 8B, C). 

 

 

Fig. 5 Intracellular and membrane 
expression of MICB after HSF-1 
knockdown 

A. ELISA of intracellular MICB protein 

amount of H1339 and EPLC-272H ctrl and 

HSF-1 k.d. cells. Significance **p ≤ 0.01. 
B. Percentage of MICB positive cells and 

C. mean fluorescence intensity of ctrl and 

HSF-1 k.d. cells. Significance *p ≤ 0.05; **p 

≤ 0.01. 
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B. NK cells were stimulated for 4 days with 100 U/ml IL-2. The cytotoxicity of IL-2-stimulated NK cells was measured after a 4-h 

co-incubation with H1339 tumor cells transfected with control (ctrl) or HSF-1 (HSF-1 k.d.) shRNA by europium assay. The 

cytotoxicity of stimulated NK cells against control tumor cells at an E:T (effector to target) ratio of 5:1 was set to one. Significant 
differences between control and HSF-1 knockdown cells are indicated (*p ≤ 0.05). C. NK cells from two different healthy donors 

were stimulated for 4 days with 100 U/ml IL-2. The cytotoxicity of IL-2-stimulated NK cells was measured after a 4-h co-incubation 

with H1339 tumor cells transfected with control (ctrl) or HSF-1 (HSF-1 k.d.) shRNA by the CD107a degranulation assay. The 

relative cytotoxicity of NK cells incubated with HSF-1 k.d. cells compared to NK cells incubated with control tumor cells is shown 

for each NK cell donor. 
 

Fig. 6 Loss of HSF-1 impairs NK cell-
mediated cytotoxicity 

A. The expression of CD94, CD56 and 

NKG2D on NK cells was determined by 

FACS analysis. The fold increase in mean 

fluorescence intensity (MFI) of cell surface 

markers on stimulated compared to 

unstimulated NK cells is shown. 

Significance **p ≤ 0.01; ***p ≤ 0.001. 

 

Fig. 7 H1339 HSF-1 
knockdown cells are more 
sensitive to Hsp90 inhibition 

A. Proliferation assay of H1339 

and EPLC-272H ctrl and HSF-

1 k.d. cells treated with 0, 20, 

50, 75 and 100 nM NVP-
AUY922 for 24 h and B. 48 h. 

Significance ***p ≤ 0.001. 
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A combined HSF-1 knockdown and Hsp90 inhibition results in radiosensitization of H1339 
cells 
A lack of HSF-1 alone does neither radiosensitize H1339 cells nor EPLC-272H cells as determined 

by clonogenic cell survival and D50 values (dose to reduce survival fraction to 50 %) (Fig. 9A, Tab. 

1A). Even though intracellular Hsp70 is strongly reduced, membrane Hsp70 (mHsp70) levels are 

not affected by a HSF-1 knockdown (Fig. 3). These results indicate that not only cytosolic but also 

mHsp70 might have an impact on radiosensitivity [1].  

Next, I studied the combined effects of a HSF-1 knockdown and Hsp90 inhibition on the 

radiosensitivity of H1339 and EPLC-272H cells. Low concentrations of NVP-AUY922 (1 and 2 nM) 

Fig. 8 Hsp90 inhibition-induced apoptosis is increases in H1339 cells after HSF-1 knockdown 

A. Measurement of cell death by PI staining, B. apoptosis induction by Annexin V and C. Caspase-3 

staining of H1339 and EPLC-272H ctrl and HSF-1 k.d. cells treated with 100 nM NVP-AUY922 for 24 h. 

Significance *p ≤ 0.05; **p ≤ 0.01. 
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had no effect on control cells, but significantly increased the radiosensitivity of H1339 HSF-1 

knockdown cells (Fig. 9B, Tab. 1B). A higher NVP-AUY922 concentration of 5 nM also increased 

the radiosensitivity of H1339 control cells but the radiosensitizing effect was much more 
pronounced in HSF-1 k.d. cells. Surprisingly, radiosensitivity of EPLC-272H HSF-1 k.d. cells did 

not differ from control cells after Hsp90 inhibition.  

 

 
 

 

 

Fig. 9 Radiosensitivity after HSF-1 knockdown alone and in combination with Hsp90 inhibition 

A. Colony forming assay of H1339 and EPLC-272H ctrl and HSF-1 k.d. cells after irradiation with 0, 2, 4 and 6 Gy. B. Colony 

forming assay of ctrl and HSF-1 k.d. cells. Cells were treated with 0, 1, 2 and 5 nM NVP-AUY922 for 24 h and then irradiated with 

0, 2, 4 and 6 Gy. Significance *p ≤ 0.05; **p ≤ 0.01; ***p ≤ 0.001. 
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Tab. 1 Summary of radiobiological parameters 

A. Loss of HSF-1 has no influence on 

radiosensitivity of H1339 and EPLC-272H cells. 

D
50

, dose to reduce survival fraction to 50 %. 

Sensitizing enhancement ratio (SER) 

 = D
50

(irradiation ctrl)/D
50

(irradiation HSF-1 k.d.). 

B. Radiosensitizing effect of Hsp90 inhibition is 

much more pronounced in H1339 HSF-1 k.d. cells 

compared to control cells. SER 

( D
50

(irradiation)/D
50

(irradiation + drug)) greater 

than 1.20 is indicative for radiosensitization 

(indicated in bold).  
 

Fig. 10 HSF-1 k.d. cells show no difference in cell cycle distribution after combined Hsp90 inhibition and irradiation 

H1339 and EPLC-272H ctrl and HSF-1 k.d. cells were treated with 10 nM NVP-AUY922 for 24 h and irradiated with 6 Gy. Cells 

were stained with PI to analyze cell cycle distribution 24 h after irradiation. 
 

Fig. 11 HSF-1 knockdown and 
control cells show no 
difference in apoptosis 
induction after combined 
Hsp90 inhibition and 
irradiation 

A. Measurement of apoptosis 

induction 24 h after irradiation by 
Annexin V and B. Caspase-3 

staining of H1339 and EPLC-

272H ctrl and HSF-1 k.d. cells 

treated with 10 nM NVP-

AUY922 for 24 h following 

irradiation with 6 Gy. 
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Hsp90 inhibition and irradiation induce increased DNA damage in H1339 HSF-1 k.d. tumor 
cells 
To identify the mechanisms underlying the radiosensitizing effect of Hsp90 inhibition in H1339 
HSF-1 knockdown tumor cells, I analyzed their cell cycle phase distribution by flow cytometry. 

Although no radiosensitizing effects in EPLC-272H HSF-1 k.d. cells could be detected, I also 

examined cell cycle phase distribution in these cells to figure out whether any changes can be 

detected. 

As seen in Figure 10, the loss of HSF-1 or Hsp90 inhibition alone had no effect on the cell cycle 
of both, H1339 and EPLC-272H cells. Even in HSF-1 k.d. cells an Hsp90 inhibition did not cause 

any changes in the cell cycle. Both, control und HSF-1 knockdown cells showed an increase in 

the G2/M phase 24 h after irradiation which was not further affected by a treatment with NVP-

AUY922.  
Next, I examined apoptosis induction in control and HSF-1 knockdown cells after Hsp90 inhibition 

and irradiation. As shown for both cell lines in Figure 11A and B, irradiation increased the 

apoptosis induction in control and HSF-1 k.d. cells to the same extent, as determined by Annexin 

V and Caspase-3 staining. Even in combination with Hsp90 inhibition there was no significant 

difference in radiation-induced apoptosis induction between control and HSF-1 k.d. cells. 
To elucidate the mechanisms that are responsible for the NVP-AUY922-mediated 

radiosensitization in HSF-1 knockdown cells, I examined the DNA damage in H1339 ctrl and HSF-

1 k.d. cells. The results of the alkaline comet assay (representative pictures are shown in Figure 

12A) clearly demonstrate significantly more DNA damage 24 h after the combined treatment with 
the Hsp90 inhibitor NVP-AUY922 and irradiation in HSF-1 k.d. cells compared to control cells (Fig. 

12A, B). 

In H1339 control as well as in HSF-1 k.d. cells the DNA damage in the irradiated and NVP-AUY922 

treated cells is significantly higher compared to that of the respective non-irradiated, drug-treated 

control cells (Fig. 12B).   
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Hsp90 inhibition delays the repair of radiation-induced DNA DSBs in H1339 HSF-1 k.d. cells 

The alkaline comet assay is indicative for single and double strand DNA breaks. To determine the 

exact amount of DNA double strand breaks (DSBs), the mean fluorescence intensity (MFI) of 
phosphorylated histone H2AX (γH2AX) and the number of 53BP1 foci were determined, as these 

markers are both DSB repair enzymes. The induction of DSB repair was measured 30 min and 

24 h after irradiation of non-treated or NVP-AUY922 (10 nM) treated tumor cells by flow cytometry 

(γH2AX MFI) and immunofluorescence staining (53BP1 foci) assays.  

Fig. 12 HSF-1 knockdown leads to more DNA damage after combined Hsp90 inhibition and irradiation 

A. Comet assay 24 h after irradiation. Representative pictures of H1339 ctrl and HSF-1 k.d. cells treated with 10 nM NVP-AUY922 

for 24 h and irradiated with 6 Gy. 
B. Quantification of the comet assay. Significance ***p ≤ 0.001. 
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30 min after irradiation with a dose of 6 Gy the expression of γH2AX in control and HSF-1 

knockdown cells increased by a factor of 2–3, whereas exposure to Hsp90 inhibition alone or in 

combination with irradiation showed no effects on the initial DNA damage in both, H1339 control 
and HSF-1 k.d., cell lines (data not shown). 24 h after irradiation, no difference between irradiated 

control and HSF-1 knockdown cells could be detected. In line with the results of the comet assay, 

a combined drug-irradiation treatment led to a significant increase in the γH2AX expression 

specifically in HSF-1 k.d. cells (Fig. 13A). In contrast, a pretreatment with NVP-AUY922 (10 nM) 

did not alter γH2AX expression in control cells 24 h after irradiation.  
These results were confirmed by an evaluation of 53BP1 foci 24 h after irradiation. Approximately 

1 foci per nucleus was counted in non-irradiated cells, independent of the drug-pretreatment (Fig. 

13B). Irradiation at 6 Gy increased the estimated range of 53BP1 foci to 20-30 per nucleus in 

control and HSF-1 k.d. cells. When treated with radiation plus NVP-AUY922 H1339 HSF-1 k.d. 
cells demonstrated a higher proportion of nuclei with estimated 30-40 53BP1 foci in contrast to 

control cells, where the estimated number of foci per nucleus ranged from 20-30. Representative 

pictures of the 53BP1 foci are shown in Figure 13B. Since these images are taken only from one 

microscopic cell layer, the estimated number of 53BP1 foci differs from that shown in Figure 13B. 

In order to obtain less 53BP1 foci and thus increase counting precision, the tumor cells were 
irradiated with lower irradiation doses (2 and 4 Gy). 24 h after irradiation with 2 and 4 Gy about 

1.8 and 3 foci per nucleus, respectively, could be counted in control cells, irrespectively of a 

pretreatment with Hsp90 inhibitor. In contrast, combined drug-IR treatment induced more 53BP1 

foci in HSF-1 k.d. cells compared to IR alone. At a dose of 2 Gy cells show about 1.8 foci per 
nucleus, similar to the results of the control cells. Around 2.1 foci per nucleus were detected in 

HSF-1 k.d. cells after a combined drug-irradiation treatment. The tendency of NVP-AUY922 to 

increase the number of 53BP1 foci in HSF-1 k.d cells after IR was confirmed at a dose of 4 Gy, 

where the difference of a combined treatment (~4.5 foci/nucleus) versus irradiation alone (~3 

foci/nucleus) was significant (Fig. 13C). 
These data suggest that a combined drug-IR treatment significantly augments the number of 

DSBs that persist 24 h after irradiation in HFS-1 k.d. cells in a dose-dependent manner. There 

was no difference in the initial DNA damage of control and HSF-1 k.d. cells after irradiation alone 

or in combination with Hsp90 inhibition. Hence, I hypothesized that the DNA DSB repair might be 

impaired in H1339 HSF-1 k.d. cells after combined drug-IR treatment.  
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Fig. 13 HSF-1 knockdown increases DNA double strand breaks after combined Hsp90 inhibition and irradiation 

A. Mean fluorescence intensity of γH2AX measured by flow cytometry 24 h after irradiation. H1339 ctrl and HSF-1 k.d. cells were 

treated with 10 nM NVP-AUY922 for 24 h following irradiation (0, 2, 4, 6 Gy). Significance *p ≤ 0.05. B. Representative pictures 

of 53BP1 foci in H1339 ctrl and HSF-1 k.d. cells 24 h after irradiation. Cells were treated with 10 nM NVP-AUY922 for 24 h 
following irradiation with 6 Gy. C. Quantification of 53BP1 foci. H1339 ctrl and HSF-1 k.d. cells were treated with 10 nM NVP-

AUY922 for 24 h following irradiation with 2 or 4 Gy. Significance *p ≤ 0.05. 
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NVP-AUY922 and irradiation combined treatment impairs Rad51-mediated homologous 
recombination in H1339 HSF-1 k.d. cells 
In eukaryotic cells, the two main pathways that are involved in DSB repair are homologous 
recombination (HR) and non-homologous end joining (NHEJ) [81-83]. It was previously shown, 

that Hsp90 inhibition reduces HR associated proteins such as BRCA2 and Rad51 [84] and that 

NVP-AUY922 delays Rad51 foci formation after irradiation [46]. To investigate whether and how 

NVP-AUY922 affects the homologous recombination in H1339 HSF-1 knockdown cells, I studied 

Rad51 foci formation 4 h after IR or combined drug-IR treatment (10 nM NVP-AUY922 and 4 Gy).  
In H1339 cells, Rad51 mainly resides to the nucleoli. Similar results are seen in U-2 OS 

(osteosarcoma), A-431 (epidermoid carcinoma) and U-251 MG (glioblastoma) cells [85]. 

Irradiation alone significantly induced the formation of Rad51 foci in control as well as in HSF-1 

knockdown cells at similar levels (Fig. 14A). Pretreatment with NVP-AUY922 significantly reduced 
the number of Rad51 foci in both cell lines. This is in line with the results of Noguchi et al. [84] and 

Zaidi et al. [46]. Representative pictures of one microscopic cell layer are shown in Figure 14A. 

Interestingly, radiation-induced HR was significantly more impaired after Hsp90 inhibition in HSF-

1 k.d. cells compared to control cells (Fig. 14B). 

Based on my current data I cannot completely exclude the possibility of the involvement of NHEJ 
but my results reveal that an HSF-1 knockdown in combination with Hsp90 inhibition and 

irradiation has a larger effect on HR. 

I could show that the knockdown of HSF-1 improves the therapeutical effects of a combined drug-

irradiation treatment and thus, these findings can provide a new effective alternative for treatment 
of solid tumors. However, further studies are required to elucidate the exact mechanism. 

 

 

 

 
 

 

 

 

 
 

 

 

 



33 
 

 
 

 

 
 

 

 

 
 

 

 

Fig. 14 Homologous recombination is more affected by combined treatment of Hsp90 inhibition and irradiation in HSF-
1 knockdown cells compared to control cells 

A. Representative pictures of Rad51 foci in H1339 ctrl and HSF-1 k.d. cells 4 h after irradiation. Cells were treated with 10 nM 

NVP-AUY922 for 24 h following irradiation with 4Gy. 
B. Quantification of Rad51 foci 4 h after irradiation. H1339 ctrl and HSF-1 k.d. cells were treated with 10 nM NVP-AUY922 for 

24 h following irradiation with 4 Gy. Significance *p ≤ 0.05; **p ≤ 0.01; ***p ≤ 0.001. 
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IV.2 The knockdown of Hsp27 
Hsp27 knockdown does neither sensitize tumor cells to Hsp90 inhibition nor increase 
radiosensitivity after NVP-AUY922 treatment 
Hsp27 levels are considered to be regulated by HSF-1 in a similar manner like Hsp70 levels. As 

seen in Figure 2A, in H1339 cells, Hsp27 was weakly expressed under normal conditions but 

strongly induced after treatment with NVP-AUY922. The HSF-1 knockdown completely inhibited 

the NVP-AUY922-induced Hsp27 expression in H1339 cells. In contrast, in EPLC-272H cells the 
high basal Hsp27 expression could hardly be increased by a treatment with NVP-AUY922. 

Furthermore, an HSF-1 knockdown could not decrease the high Hsp27 levels, as shown by 

immunoblot (Fig. 2A).  

According to that, in H1339 cells, but not in EPLC-272H cells, a HSF-1 knockdown affected the 

sensitivity to Hsp90 inhibition (Fig. 7, 8) and radiosensitivity after combined drug-IR treatment (Fig. 
9B). I assumed that the resistance of EPLC-272H control and HSF-1 knockdown cells to Hsp90 

inhibition might be due to the high basal Hsp27 expression. Therefore, I analyzed the effects of 

an Hsp27 knockdown on the sensitivity to Hsp90 inhibition and radioresistance in the human lung 

cancer cell lines H1339 and EPLC-272H.  
 

 
 

Hsp27 was specifically knocked down in H1339 and EPLC-272H lung carcinoma cells by 

transfection with shRNA (Hsp27 k.d.). As a control, cells were transfected with a plasmid that 

contains a non-effective 29-mer scrambled shRNA cassette (ctrl). After puromycin selection the 

Fig. 15 Knockdown of Hsp27 

A. Representative immunoblot showing 

the expression of Hsp70, Hsp27 and β-

actin in H1339 and EPLC-272H cells 

transfected with control (ctrl) or Hsp27 
(Hsp27 k.d.) shRNA and B. after 

treatment with 100 nM NVP-AUY922 
for 24 h. C. ELISA of intracellular 

Hsp27 protein amount of H1339 and 

EPLC-272H ctrl and HSF-1 k.d. cells 

treated with 100 nM NVP-AUY922 for 

24 h. Significance *p ≤ 0.05; **p ≤ 0.01; 

***p ≤ 0.001. 
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H1339 and EPLC-272H Hsp27 k.d. cells showed a drastic reduction of Hsp27 protein levels 

compared to control cells (Fig. 15A, C). The Hsp27 knockdown did not affect the levels of Hsp70 

in both cell lines. It is worth mentioning that the basal Hsp27 levels in EPLC-272H ctrl cells were 
much higher compared to that in H1339 ctrl cells. Treatment with the Hsp90 inhibitor NVP-AUY922 

for 24 h resulted in an increase of Hsp27 in both cell lines (ctrl and Hsp27 k.d.), although the 

increase was much more pronounced in H1339 ctrl cells (~ 12-fold) compared to EPLC-272H ctrl 

cells (~ 2-fold). However, the Hsp27 protein levels which are induced by Hsp90 inhibition in Hsp27 
k.d. cells were significantly lower compared to that in control cells (Fig. 15B, C).  

Belkacemi et al. [86] showed that an Hsp27 knockdown in combination with Hsp90 inhibition 

results in a decrease in cell viability and proliferation in glioblastoma multiforme cells. Hence, I 

tested the sensitizing effects of an Hsp27 k.d. in lung cancer cells. The knockdown of Hsp27 did 

not sensitize H1339 and EPLC-272H lung cancer cells to Hsp90 inhibition (Fig. 16). 
 

 
 

 
 

 

A lack of Hsp27 alone does neither radiosensitize H1339 cells nor EPLC-272H cells as determined 

by clonogenic cell survival (Fig. 17A). Furthermore, I studied the combined effects of an Hsp27 

knockdown and Hsp90 inhibition on the radiosensitivity of H1339 and EPLC-272H cells. 
Surprisingly, radiosensitivity of H1339 and EPLC-272H Hsp27 k.d. cells did not differ from control 

cells after Hsp90 inhibition even with a higher (5 nM) concentration of NVP-AUY922 (Fig. 17B).  

 

 

 
 

Fig. 16 Sensitivity to Hsp90 inhibition is not increased by the knockdown of Hsp27  
Proliferation assay of H1339 and EPLC-272H ctrl and HSF-1 k.d. cells treated with 0, 2, 5, 10, 20, 50, 

75 and 100 nM NVP-AUY922 for 24 h. 
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The double knockdown of HSF-1 and Hsp27 in EPLC-272H cells does neither affect 
sensitivity to Hsp90 inhibition nor radioresistance after NVP-AUY922 treatment 
EPLC-272H cells that lack either HSF-1 or Hsp27 did not show any effects in sensitivity to Hsp90 

inhibition or radiosensitivity after Hsp90 inhibition.  

Whereas EPLC-272H HSF-1 k.d. cells have high basal levels of Hsp27 but reduced Hsp70 

expression, Hsp27 k.d. cells have reduced Hsp27 levels but normal basal Hsp70 protein amounts. 

Fig. 17 Radiosensitivity after Hsp27 knockdown alone and in combination with Hsp90 inhibition 

A. Colony forming assay of H1339 and EPLC-272H ctrl and Hsp27 k.d. cells after irradiation with 0, 2, 4 and 6 Gy. B. Colony 

forming assay of ctrl and Hsp27 k.d. cells. Cells were treated with 0, 1, 2 and 5 nM NVP-AUY922 for 24 h and then irradiated with 

0, 2, 4 and 6 Gy. Significance *p ≤ 0.05; **p ≤ 0.01; ***p ≤ 0.001. 
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Hence, I hypothesized that the reduction of HSF-1, and therefore Hsp70, in combination with the 

knockdown of Hsp27 might lead to an increase in sensitivity to NVP-AUY922 and radiosensitivity 

after Hsp90 inhibition.  
Thus, Hsp27 was specifically knocked down in EPLC-272H HSF-1 k.d. cells (HSF-1/Hsp27 k.d.). 

After selection by single cell cloning the HSF-1/Hsp27 k.d. cells showed a strong reduction of 

HSF-1 as well as activated phosphorylated HSF-1 (pHSF-1), Hsp70 and Hsp27 protein levels 

compared to control cells (Fig. 18).  
 

 
 

 

 

 

 

 

 

Treatment with the Hsp90 inhibitor NVP-AUY922 for 24 h increased pHSF-1 as well as Hsp70 

protein levels in control cells. In contrast, after NVP-AUY922 treatment for 24 h HSF-1/Hsp27 
double knockdown cells showed no induction of pHSF-1. Furthermore, Hsp70 as well as Hsp27 

protein levels were hardly induced upon Hsp90 inhibition (Fig.18).  

Unexpectedly, EPLC-272H HSF-1/Hsp27 k.d. cells showed no increase in sensitivity to Hsp90 

inhibition (Fig. 19) and the radiosensitivity did not differ from control cells (Fig. 20A), even after 

pretreatment with different concentrations of NVP-AUY922 (Fig.20B). 

Fig. 18 Double knockdown of HSF-1 and 
Hsp27 in EPLC-272H cells 

Representative immunoblot showing the 

expression of HSF-1, HSF-1 phospho S326 

(pHSF-1), Hsp70, Hsp27 and β-actin in ctrl 

and HSF-1/Hsp27 double knockdown EPLC-

272H cells. Cells were treated with 100 nM 

NVP-AUY922 for 24 h. 

 
Fig. 19 Sensitivity to Hsp90 inhibition is not increased by the 
double knockdown of HSF-1 and Hsp27 in EPLC-272H cells 

Proliferation assay of EPLC-272H ctrl and HSF-1/Hsp27 k.d. cells 

treated with 0, 2, 5, 10, 20, 50, 75 and 100 nM NVP-AUY922 for 

24 h. 
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The knockdown of Hsp27 leads to a reduced G2/M phase 24 h after irradiation 
Even though, a knockdown of Hsp27 did not radiosensitize H1339 and EPLC-272h cells, I 

analyzed the cell cycle phase distribution 24 h after irradiation with a dose of 6 Gy. The knockdown 

of Hsp27 per se has no effects on the cell cycle phase distribution. However, the irradiation-
induced G2/M arrest of Hsp27 knockdown cells was significantly decreased in both H1339 and 

EPLC-272H cells, whereas the percentage of cells in G0G1 phase was increased compared to 

irradiated control cells (Fig. 21).  

 

Fig. 20 Radiosensitivity after HSF-1 and 
Hsp27 double knockdown alone and in 
combination with Hsp90 inhibition 

A. Colony forming assay of EPLC-272H ctrl and 

HSF-1/Hsp27 k.d. cells after irradiation with 0, 2, 
4 and 6 Gy. B. Colony forming assay of ctrl and 

HSF-1/Hsp27 k.d. cells. Cells were treated with 0, 

1, 2 and 5 nM NVP-AUY922 for 24 h and then 

irradiated with 0, 2, 4 and 6 Gy. 
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Cell cycle phase distribution also plays a role in mediating radiosensitivity. Cells are most 

radiosensitive in the G2/M phase, less sensitive in the G0G1 phase, and most radioresistant 

during the S phase. Hence, 24 h after the first irradiation with a dose of 6 Gy, cells were irradiated 

a second time with doses of 2, 4 or 6 Gy. As seen in Figure 22, H1339 and EPLC-272 Hsp27 k.d. 
cells tend to be less radiosensitive after the second irradiation compared to control cells, with this 

effect being significant when EPLC-272H cells were irradiated twice with 6 Gy. 

 

 
 

 

 

The cell cycle analysis indicates that there might be a defect in the G2/M checkpoint, in which 
DNA double strand break (DSB) repair takes place, as the cells that lack Hsp27 pass earlier from 

G2 to M phase after irradiation and hence, return sooner to normal cell cycle phase distribution 

compared to control cells. To identify the molecular mechanisms behind these observations, I 

analyzed proteins that are involved in cell cycle regulation and DNA damage signaling. 

Fig. 21 G2/M arrest in Hsp27 knockdown cells is impaired 24 h after irradiation 

H1339 and EPLC-272H ctrl and Hsp27 k.d. cells were treated irradiated with 6 Gy. Cells were stained with PI to analyze cell cycle 

distribution 24 h after irradiation. Significance **p ≤ 0.01; ***p ≤ 0.001. 

Fig. 22 Hsp27 knockdown cells appear to be less radiosensitive after repeated irradiation than control cells 

Colony forming assay of H1339 and EPLC-272H ctrl and Hsp27 k.d. cells. Cells were irradiated with a dose of 6 Gy and 24 h later 

they were given a second dose of 2, 4 or 6 Gy. Significance *p ≤ 0.05. 
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As shown in Figure 23, the knockdown of Hsp27 impairs phosphorylation of ATM (Ataxia-

Telangiectasia mutated) after irradiation in both H1339 and EPLC-272H cell lines. ATM is a master 

regulator of DNA damage signaling. 
It is known that the p38 MAPK (mitogen-activated protein kinase) pathway is activated in response 

to DSBs and therefore leads to the G2/M arrest [87, 88]. One of the main downstream targets of 

p38 MAPK is the mitogen-activated protein kinase (MAPK)-activated protein kinase 2 (MAPKAPK-

2 or MK2) [89], that is also activated after DNA damage [90, 91]. The activation of MK2 is required 
for the induction of a G2/M cell cycle arrest [90, 92]. My studies showed that the radiation-induced 

phosphorylation of MK2 is mostly affected by Hsp27 knockdown in both lung cancer cell lines. 

Interestingly, Hsp27 is a substrate of MK2. Figure 23 shows that Hsp27 phosphorylation at Ser82 

is slightly increased in control cells 24 h after irradiation. As expected, this phosphorylation was 

abrogated in Hsp27 knockdown cells. 
In addition, the phosphorylation of Cdc2 (cell division cycle protein 2) at Tyr15 after irradiation is 

reduced in Hsp27 knockdown cells (Fig. 23). The dephosphorylation at Tyr15 is an essential step 

in activating the CyclinB1/Cdc2 complex which drives the transition from G2 to M phase [93-96].  

Presently these studies are continued to further investigate the role of Hsp27 in radiation-induced 
DNA damage and cell cycle signaling pathways.  

 

 
 
 
 
 
 
 

 

Fig. 23 Hsp27 knockdown affects proteins in DNA 
damage and cell cycle signaling pathways  
Representative immunoblot showing the expression of the 

phosphorylated forms of ATM (Ser1981), MK2 (Thr334), 

Cdcd2 (Tyr15) and Hsp27 (Ser82) 24h after irradiation with a 

dose of 6 Gy. β-actin was used as loading control. 
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V. DISCUSSION 
 
The heat shock proteins Hsp90, Hsp70 and Hsp27 as well as the transcription factor heat shock 
factor 1 (HSF-1) are frequently over-expressed in many tumor cell types [16-18], including lung 

carcinoma.  

Elevated HSP levels contribute to a malignant tumor phenotype and mediate resistance to chemo- 

and radiotherapy [19, 20]. The inhibition of Hsp90 is considered as a promising concept to 

enhance radiosensitivity [21-25]. It was shown that the Hsp90 inhibitor NVP-AUY922 either alone 
or in combination with radiation affects cell cycle, apoptosis and DNA repair mechanisms [43-45] 

and thus might increase radiosensitivity of tumor cells [25, 46]. However, the inhibition of Hsp90 

induces the release of HSF-1 from the Hsp90 complex and as a result activates HSF-1 which in 

turn stimulates the transcription of Hsp70 and Hsp27 [13-15, 47-52]. Since Hsp70 and Hsp27 act 
as anti-apoptotic molecules that promote tumor cell survival, herein I aimed to study the combined 

effects of an HSF-1 knockdown (k.d.) and Hsp90 inhibition on the radiosensitivity of lung cancer 

cell lines. 

I observed that the combined treatment with HSF-1 shRNA and Hsp90 inhibitor leads to a 

reduction of Hsp90 inhibitor-induced Hsp27 and Hsp70 expression and significantly diminishes 
proliferation of H1339 cells. My results are consistent with published data [80] and show also for 

the small cell lung carcinoma cell line H1339 that a loss of HSF-1 leads to an increase in sensitivity 

to Hsp90 inhibition, also shown by the increase in apoptosis marker in HSF-1 k.d. cells. 

My previous data have already shown that the reduction of HSF-1 alone does not radiosensitize 
H1339 and EPLC-272H cells [1]. This is inconsistent with a publication from Li and Martinez in 

which downregulation of HSF-1 alone was shown to sensitize cancer cells to radiotherapy [97]. 

The discrepancy to their results might be either explained by different tumor cell lines which were 

used or by the fact that membrane expression of Hsp70 has not been taken into account. It has 

been shown that mHsp70-positive tumor cells are better protected against ionizing irradiation 
compared to their mHsp70-negative counterparts [1, 57]. A better understanding of the Hsp70 

associated pathways which contribute to the development of radiation resistance might enable 

novel strategies to increase the radiation sensitivity of tumor cells. 

It was previously shown that the heat shock response inhibitor NZ28 alone significantly increased 

the radiation response in human lung and breast tumor cells. When combined with the Hsp90 
inhibitor NVP-AUY922 the concentration of NZ28 could be significantly reduced to achieve the 

same radiosensitization [3]. These results demonstrate that a dual targeting of the heat shock 

response and Hsp90 with NZ28 and NVP-AUY922 potentiates the radiation response of tumor 

cells that are otherwise resistant to ionizing radiation. Further experiments revealed that NZ28 
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simultaneously inhibits several transcription factors and is therefore not specific to HSF-1 [2]. 

Therefore, in my thesis I combined a specific HSF-1 knockdown, Hsp90 inhibition and irradiation 

to study the impact of HSF-1 on radiosensitivity.  
The survival curves show that a HSF-1 knockdown in combination with Hsp90 inhibition 

radiosensitizes H1339 cells. Compared to control cells, lower concentrations of NVP-AUY922 

were needed to obtain a radiosensitizing effect in H1339 HSF-1 k.d. cells. In contrast, EPLC-272H 

HSF-1 k.d. cells showed no differences in susceptibility to a combined drug-IR treatment 

compared to control cells. 
Findings of Stingl et al. [44] point to the fact that NVP-AUY922 affects apoptosis and thus induces 

a radiosensitizing effect in HT 1080 (fibrosarcoma) and GaMG (glioblastoma) cells. In line with 

these findings, Niewidok et al. [43] and Gandhi et al. [98] could show that the depletion of pro-

apoptotic proteins results in radiosensitization in NVP-AUY922 treated lung and prostate 
carcinoma cells, in vitro. In contrast to these studies, NVP-AUY922 combined with radiation had 

no effect on cell cycle distribution or apoptosis induction in both H1339 and EPLC-272H cells, 

even if the expression of HSF-1 was reduced. These different results might be due to the 

differences in the applied concentration of this Hsp90 inhibitor, which was much lower in my study. 

Nevertheless, this low concentration of NVP-AUY922 led to a significant increase in DNA damage 
in H1339 HSF-1 k.d. cells, 24 h after irradiation. In line with these findings, I also found that the 

loss of HSF-1 and inhibition of Hsp90 led to an increase of the DNA double strand break markers 

γH2AX and 53BP1 in H1339 cells, 24 h after irradiation. As double strand breaks are the most 

lethal form of DNA damage, the radiosensitizing effect in this experimental setup might be due to 
DSBs. Zaidi et al. [46] could show that NVP-AUY922 impaired homologous recombination after 

irradiation. My results for H1339 ctrl cells are in line with these findings. Furthermore, HSF-1 

knockdown in H1339 cells in combination with Hsp90 inhibition strongly enhances the impairment 

of Rad51-mediated homologous recombination. 

These results show for the first time in H1339 lung cancer cells that a combined and selective 
targeting of Hsp90 and HSF-1 can improve radiotherapy effectiveness by impairing homologous 

recombination. Hence, these data might offer a new possibility to treat lung cancer by dual 

targeting of HSF-1 and Hsp90 thereby reducing the concentration of Hsp90 inhibitor and thus, 

alleviating negative side effects. In future, this might be a promising approach to improve the 

efficacy of chemoradiotherapy. 
An important open question refers to the fact how to target HSF-1 in patient’s tumors. One 

auspicious approach is to use therapeutic siRNA to knockdown HSF-1. Despite great progress in 

developing siRNA therapy, there are still a number of problems that have to be addressed [99]. 

Another way is to address the heat shock response/HSF-1 with the help of small drug-like 
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inhibitors. KRIBB11 is so far the only inhibitor that directly binds to HSF-1 [100, 101]. All other 

currently available inhibitors display a wide variety of inhibitory activities, and their particular mode 

of action is not restricted to HSF-1 (reviewed in [102, 103]). Therefore, more basic research is 
necessary to identify molecules that selectively target HSF-1 and thus improve siRNA therapy. 

Another point that has to be considered is that HSF-1 plays a role in a multitude of physiological 

processes, also under non-stressed conditions [104]. HSF-1 not only up-regulates the 

transcription of heat shock proteins but also increases the transcription of MICA and MICB (major 

histocompatibility class I chain-related proteins A and B) genes [68] by binding to their heat shock 
elements (HSE) in the promoter regions [69]. 

Hsp70 and MICA/B on tumor cells are important recognition structures for activated natural killer 

(NK) cells which are key components of the innate immune system as they have an essential 

function in the first line anticancer immune response. 
Whereas HSF-1 knockdown did not affect membrane expression of Hsp70 and MICA, membrane 

expression of MICB was found to be significantly reduced in H1339 cells. According to these 

results, Venkataraman et al. [77] have shown that MICA is less inducible by HSF-1 than MICB 

due to a weaker binding capacity of HSF-1 to the HSE. HSF-1 knockdown in H1339 cells led to a 

reduction in the NK cell-mediated cytotoxicity most likely mediated by the downregulation of MICB 
in the membrane. 

In summary, my data show that the knockdown of HSF-1 alone does not increase radiosensitivity, 

but even reduces NK cell-mediated lysis of tumor cells. Radiotherapy has been found to enhance 

NK cell cytotoxicity and thereby can contribute to the anti-tumor immune response [105-107]. 
Further studies are needed to figure out which effect might dominate in the in vivo situation. 

However, my data point into the direction that the combination of HSF-1 knockdown and Hsp90 

inhibition might provide a promising approach to improve the outcome of radiotherapy. 

 

Despite these interesting results which are obtained for H1339 cells, an HSF-1 knockdown did 
neither increase sensitivity to Hsp90 inhibition nor affected radiosensitivity in EPLC-272H cells 

when combined with NVP-AUY922. 

EPLC-272H cells have very high basal Hsp27 levels which could not be decreased by HSF-1 

knockdown. As it has been shown that Hsp27 protein levels are associated with radioresistance 

in tumor cells [108-111], Hsp27 was downregulated in H1339 and EPLC-272H cells. 
The single knockdown of Hsp27 as well as the double knockdown of HSF-1 and Hsp27 in EPLC-

272H cells did not radiosensitize these lung tumor cell lines, even when combined with Hsp90 

inhibition. 
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Unexpectedly, 24 h after irradiation both H1339 and EPLC-272H Hsp27 knockdown cells exhibit 

a reduced G2/M arrest compared to control cells. As G2/M is the most radiosensitive phase in cell 

cycle, cells were irradiated a second time. Indeed, Hsp27 knockdown cells were less 
radiosensitive after the second irradiation. Therefore, I asked the question how Hsp27 influences 

the G2/M checkpoint, as the data indicate a deregulation in the cell cycle arrest. 

It was previously shown in head-and-neck squamous cell carcinoma cells that the phosphorylation 

of ATM (Ataxia-Telangiectasia mutated), a master regulator of DNA damage signaling, is impaired 

after irradiation by Hsp27 knockdown [52]. This finding is consistent with my data. Vice versa, it 
was shown in human fibroblasts that the radiation-induced phosphorylation of Hsp27 was 

abrogated by an inhibition of ATM. This finding needs to be examined in H1339 and EPLC-272H 

ctrl/ Hsp27 k.d. cells. 

Further studies of cell cycle proteins revealed that the phosphorylation of MK2, a target protein of 
p38 MAPK [112, 113], is also inhibited after irradiation in Hsp27 knockdown cells. Under normal 

conditions Cdc2 is activated via dephosphorylation on tyrosine 15 (Tyr15) and thus drives G2 to 

M transition [114]. After irradiation Hsp27 knockdown cells display less Tyr15-phosphorylated 

Cdc2, indicating that Cdc2 is (more) active and thus, Hsp27 k.d. cells enter mitosis earlier after 

irradiation compared to control cells that remain in the G2 arrest. Therefore, G1 phase is also 
increased in Hsp27 knockdown cells after irradiation. Venkatakrishnan et al. showed that Hsp27 

regulates p53 transcriptional activity leading to p21 upregulation and G2/M phase cell cycle arrest 

[115]. H1339 and EPLC-272H are both p53 mutants [116, 117]. Reinhardt et al. stated that p53-

deficient cells rely on ATM- and ATR-mediated checkpoint signaling through the p38 MAPK/MK2 
pathway for survival after DNA damage [91], therefore, I assume that Hsp27 is likely to interfere 

with this pathway. 

On the basis of my previous data and data from the literature, I assume an involvement of Hsp27 

in the DNA damage/cell cycle signaling pathway (Fig. 24) as follows:  

In control cells, DNA damage, especially DSBs, activates ATM and the p38 MAPK pathway [87, 
88, 118, 119]. Whether the activation of the p38 MAPK-MK2 axis after irradiation is ATM-

dependent needs to be elucidated. Radiation induces the phosphorylation and activation of MK2 

which phosphorylates Hsp27 [120] and inactivates Cdc25 [92]. It is also necessary to examine 

whether Chk2 (checkpoint kinase 2), activated mainly by ATM, is involved in the inactivation of 

Cdc25 [121]. Under non-stress conditions, Cdc25 dephosphorylates and thereby activates Cdc2 
what leads to the activation of the CyclinB/Cdc2 complex driving progression of the cell cycle [96]. 

After DNA damage, Cdc25 is inactivated by its MK2-dependent phosphorylation, and therefore 

Cdc2 maintains the Tyr15 phosphorylation and the CyclinB/Cdcd2 complex remains inactive. 

Hence, cells undergo a G2 arrest, which is important for the DNA is repair. The phosphorylation 
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of Hsp27 by MK2 might also influence ATM phosphorylation, which could be part of a feedback 

loop as the phosphorylation status of Hsp27 is also a general stress sensor [122].  

In contrast, in Hsp27 knockdown cells, DNA damage does not induce the phosphorylation of ATM 
and MK2. Therefore, Cdc25 is active and dephosphorylates Cdc2 at Tyr15, thereby activating the 

CyclinB/Cdc2 complex which initiates mitosis. I hypothesize that Hsp27 knockdown cells undergo 

mitosis, even though the DNA repair is incomplete, because the signal to arrest in G2 phase is 

missing due to an Hsp27 knockdown-mediated deregulation of the cell cycle. A scheme 
summarizing the role of Hsp27 in DNA damage and cell cycle is shown in Figure 24. 

 

 
 

 

 

Fig. 24 Scheme of Hsp27 involvement in DNA damage / cell cycle signaling pathways  
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 VII. SUMMARIES OF THE INCLUDED PUBLICATIONS 

A) Role of membrane Hsp70 in radiation sensitivity of tumor cells 
 

Radiation Oncology 2015 Jul 22;10:149.  

Naoya Murakami*, Annett Kühnel*, Thomas E. Schmid*, Katarina Ilicic, Stefan Stangl, Isabella 

S. Braun, Mathias Gehrmann, Michael Molls, Jun Itami and Gabriele Multhoff 
*authors contributed equally to this work 

 

Background: The major stress-inducible heat shock protein 70 (Hsp70) is frequently 

overexpressed in the cytosol and integrated in the plasma membrane of tumor cells. Following 

stress such as non-lethal irradiation Hsp70 synthesis is upregulated. Intracellular located Hsp70 
is known to exert cytoprotective properties, however, less is known about membrane (m)Hsp70. 

Herein, the role of mHsp70 in the sensitivity towards irradiation in tumor sublines that differ in their 

cytosolic and/or mHsp70 levels was investigated. 

 

Principal findings: CX+/CX− tumor cells were used that exhibited similar cytosolic but differed 

significantly in their mHsp70 levels, 4 T1 ctrl/4 T1 Hsp70 knockdown (k.d.) cells which showed 

significant differences in their cytosolic and mHsp70 levels and H1339 and EPLC-272H ctrl/ HSF-

1 k.d. lung carcinoma cells that had similar mHsp70 but significantly different cytosolic Hsp70 

levels.  
The DNA double strand break (DSB) marker γH2AX was significantly upregulated in irradiated 

CX− and 4 T1 Hsp70 k.d. with low basal mHsp70 levels, but not in their mHsp70 high expressing 

counterparts, irrespectively of their cytosolic Hsp70 content. After irradiation γH2AX, Caspase 3/7 

and Annexin V were upregulated in the lung carcinoma cells H1339 and EPLC-272H, but no 

significant differences were observed between ctrl and HSF-1 k.d. sublines that exhibit identical 

mHsp70 but strongly differ in their cytosolic Hsp70 levels.  

According to that, clonogenic cell survival was significantly lower in CX− and 4 T1 Hsp70 k.d. cells 

with low mHsp70 expression, than in CX+ and 4 T1 ctrl cells, whereas no difference in clonogenic 

cell survival was observed in ctrl and HSF-1 k.d. sublines of H1339 and EPLC-272H with identical 
mHsp70 but different cytosolic Hsp70 levels. 

 

Conclusion: In summary, these results point at an important role of mHsp70 on radiation 

resistance. 
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•  Establishing of H1339 and EPLC-272H control and HSF-1 knockdown cell lines  
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 including data analysis, processing and statistical analysis 

• Performing of clonogenic cell survival assays with CX-/CX+ and 4T1 ctrl/Hsp70 k.d. cell 

 lines, including data analysis, processing and statistical analysis 

• Major contributions in writing the manuscript 
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B) NZ28-induced inhibition of HSF1, SP1 and NF-κB triggers the loss of the natural killer 
cell-activating ligands MICA/B on human tumor cells 
 

Cancer Immunology, Immunotherapy 2015 May;64(5):599-608. 

Daniela Schilling*, Annett Kühnel*, Fabian Tetzlaff, Sarah Konrad, Gabriele Multhoff 
*authors contributed equally to this work 

 

Background: The activity of natural killer (NK) cells is regulated by activating and inhibiting 

receptors, whereby the C-type lectin natural killer group 2D (NKG2D) receptor serves as the major 

activating receptor on NK cells which recognizes major histocompatibility class I chain-related 

proteins A and B (MICA/B). The MICA/B expression has been described to be regulated by the 

transcription factor heat shock factor 1 (HSF-1). Inhibition of heat shock protein 90 (Hsp90) is 

known to induce the heat shock response via activation of HSF-1 which is associated with tumor 

development, metastasis and therapy resistance and with an increased susceptibility to NK cell-
mediated lysis.  

 

Principal findings: The effects of Hsp90 inhibitor NVP-AUY922, HSF-1 inhibitor NZ28 and HSF-1 

knockdown on the sensitivity of lung (H1339) and breast (MDA-MB-231, T47D) cancer cells to NK 

cell-mediated cytotoxicity and the expression of the NKG2D ligands MICA/B were tested.  
Although NVP-AUY922 activates HSF-1, neither the MICA/B surface density on tumor cells nor 

their susceptibility to NK cell-mediated lysis was affected. 

A single knockdown of HSF-1 decreased the surface expression of MICB but not that of MICA, 

and thereby, the NK cell-mediated lysis was only partially blocked. In contrast, NZ28 completely 

blocked the MICA/B membrane expression on tumor cells and thereby strongly inhibited the NK 
cell-mediated cytotoxicity. This effect might be explained by a simultaneous inhibition of the 

transcription factors HSF-1, SP1 and NF-κB by NZ28. 

 

Conclusion: These findings suggest that the immune-activatory and -inhibitory effects of new 

anticancer therapeutics should be investigated. 
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 including data analysis, processing and statistical analysis 

• Major contributions in writing the manuscript 
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C) Sensitizing tumor cells to radiation by targeting the heat shock response 
 
Cancer Letters 2015 May 1;360(2):294-301. 

Daniela Schilling, Annett Kühnel, Sarah Konrad, Fabian Tetzlaff, Christine Bayer, Julia Yaglom, 

Gabriele Multhoff 

 

 

Background: Elevated levels of heat shock proteins (HSPs) contribute to tumor cell survival and 
mediate protection against radiation-induced cell death. Hsp90 inhibitors are promising 

radiosensitizers but also activate heat shock factor 1 (HSF-1) and thereby induce the synthesis of 

cytoprotective Hsp70. In this study, the heat shock response inhibitor NZ28 either alone or in 

combination with the Hsp90 inhibitor NVPAUY922 was investigated for radiosensitizing effects, 
alterations in cell cycle distribution and effects on migratory/invasive capacity of radioresistant 

tumor cells. 

 

Principal findings: NZ28 reduced the constitutive and NVPAUY922-induced Hsp70 expression by 

inhibition of the HSF-1 activity and inhibited migration and invasion in human lung and breast 
tumor cells. Treatment of tumor cells with NZ28 significantly increased their radiation response. 

One possible mechanism might be a decrease of the radioresistant S-phase. When combined with 

the Hsp90 inhibitor NVP-AUY922 the concentration of NZ28 could be significantly reduced 

(1/10th–1/20th) to achieve the same radiosensitization. 
 

Conclusion: These results demonstrate that a dual targeting of Hsp70 and Hsp90 with NZ28 and 

NVP-AUY922 potentiates the radiation response of tumor cells that are otherwise resistant to 

ionizing radiation. 
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©»®» ¿²¿´§¦»¼ ï ¸ ¿º¬»® ®¿¼·¿¬·±² ¿¬ ð Ù§ ¿²¼ ê Ù§ò ßº¬»® ·®ó

®¿¼·¿¬·±²ô ¿ ³±®» ¬¸¿² îóº±´¼ «°ó®»¹«´¿¬·±² ·² ¬¸» ¹»²» »¨ó

°®»­­·±² ±º Ý¿­°¿­» íô Ý¿­°¿­» éô ¿²¼ ¬¸» Þ½´óî ­«¾º¿³·´§
³»³¾»®­ ÞßÜ øÞØí÷ ¿²¼ ÞßÈ øÞ½´óîó´·µ» °®±¬»·² ì÷ ©¿­

±¾­»®ª»¼ ·² ¬¸» ³Ø­°éð ´±© »¨°®»­­·²¹ ì Ìï Ø­°éð ÕÜ

½»´´ ´·²» ¾«¬ ²±¬ ·² ¬¸» ì Ìï ½¬®´ ½»´´ ´·²» øÚ·¹ò ë¿÷ò

Í·¹²·º·½¿²¬ ¼·ºº»®»²½»­ ·² ¬¸» ¹»²» »¨°®»­­·±² ®¿¬·±­ ¾»ó

¬©»»² ì Ìï ½¬®´ ¿²¼ ì Ìï Ø­°éð ÕÜ ½»´´­ ©»®» ±¾­»®ª»¼

º±® Ý¿­°¿­» é øðòçóº±´¼ ª­òíòíóº±´¼ô ° ðòðë÷ô ÞßÈ øïòïóº±´¼

ª­ò îòëóº±´¼ô ° ðòðë÷ ¿²¼ ÞßÜ øðòéóº±´¼ ª­ò îòðóº±´¼ô °

ðòðë÷ò Ò± ¼·ºº»®»²½»­ ·² ¬¸» ¹»²» »¨°®»­­·±² ¿²¿´§­·­ ©»®»

±¾­»®ª»¼ ·² ì Ìï ½¬®´ ½»´´­ ¬¸¿¬ ¸¿¼ ¾»»² ¬®¿²­º»½¬»¼ ©·¬¸ ¿

½±²¬®±´ ª»½¬±® ª»®­«­ ì Ìï ÉÌ½»´´­ ø¼¿¬¿ ²±¬ ­¸±©²÷ò

Ü«» ¬± ¬¸»·® ¸·¹¸»® ®¿¼·¿¬·±²ó®»­·­¬¿²½» ²± ­·¹²·º·½¿²¬

½¸¿²¹»­ ·² ¿°±°¬±­·­ ®»¹«´¿¬»¼ ¹»²» »¨°®»­­·±² ©¿­ ±¾ó

­»®ª»¼ ·² ÝÈõ ¿²¼ ÝÈ ½»´´­ ¿º¬»® ·®®¿¼·¿¬·±² ©·¬¸ îð Ù§

ø¼¿¬¿ ²±¬ ­¸±©²÷ò Ø±©»ª»®ô ¿´­± ·² ¬¸»­» ¬«³±® ­«¾´·²»­ô

ÝÈ ½»´´­ ©·¬¸ ¬¸» ´±©»® ³Ø­°éð »¨°®»­­·±² ­¸±©»¼ ¿²

·²½®»¿­»¼ »¨°®»­­·±² ·² Ý¿­°¿­» íñéô ÞßÜ ¿²¼ ÞßÈ

½±³°¿®»¼ ¬± ÝÈõ ½»´´­ò

É·¬¸ ®»­°»½¬ ¬± ¬¸» ´»ª»´­ ±º ¿°±°¬±­·­ ®»´¿¬»¼ °®±ó

¬»·²­ ¼·ºº»®»²½»­ ©»®» ±¾­»®ª»¼ ·² °¸±­°¸±®§´¿¬»¼
ø°÷ÞßÜ øÚ·¹ò ë¾÷ ¿²¼ ¿½¬·ª» Ý¿­°¿­» é øÚ·¹ò ë½÷ô ¿­ ¼»ó

¬»®³·²»¼ ¾§ É»­¬»®² ¾´±¬ ¿²¿´§­·­ò Ì¸» ¿³±«²¬ ±º

¿²¬·ó¿°±°¬±¬·½ °ÞßÜ ¼»½®»¿­»¼ ·² ì Ìï Ø­°éð ÕÜ
½»´´­ îì ¸ ¿º¬»® ·®®¿¼·¿¬·±² ¿¬ ê Ù§ô ¾«¬ ²±¬ ·² ì Ìï ½¬®´

½»´´­ô ¿²¼ ¿½¬·ª» Ý¿­°¿­» é ©¿­ º±«²¼ ¬± ¾» «°ó

®»¹«´¿¬»¼ º±´´±©·²¹ ·®®¿¼·¿¬·±² ·² ì Ìï Ø­°éð ÕÜ
½»´´­ô ¾«¬ ²±¬ ·² ì Ìï ½¬®´ ½»´´­ò Ò± ­·¹²·º·½¿²¬ ¼·ºº»®ó

»²½»­ ©»®» ±¾­»®ª»¼ ·² ¬¸» ¿³±«²¬ ±º ¬¸» ½§¬±­±´·½

°®±¬»·² ÞßÈ ¿º¬»® ·®®¿¼·¿¬·±² ø¼¿¬¿ ²±¬ ­¸±©²÷ò ß

Ý
¿­°¿­» í

Ý
¿­°¿­» é

Ý
¿­°¿­» è

Ý
¿­°¿­» ç

Þ
ß
Ü

Þ
ß
È

®»
´¿

¬·
ª
»

 ¹
»

²
»

 »
¨

°
®»

­
­

·±
²

ð

ï

î

í

ì ìÌï ½¬®´ 

ìÌï Ø­°éð ÕÜ 

ö

öß

­¸¿³ ê Ù§

°
Þ

ß
Ü

 Å
¿

«
Ã

ðòð

ðòë

ïòð

ïòë

îòð

îòë

íòð

íòë

ìÌï ½¬®´ 
ìÌï Ø­°éð ÕÜ 

­¸¿³ ê Ù§

¿
½

¬·
ª
»

 Ý
¿

­
°

¿
­

»
 é

 Å
¿

«
Ã

ðòð

ðòë

ïòð

ïòë

îòð

îòë

íòð

íòë
ìÌï ½¬®´ 

ìÌï Ø­°éð ÕÜ 

Þ Ý

ö

ö
ö

Ú·¹ò ë ß°±°¬±­·­ ®»´¿¬»¼ ¹»²» »¨°®»­­·±² ±º Ý¿­°¿­» íô Ý¿­°¿­» éô Ý¿­°¿­» èô Ý¿­°¿­» çô ÞßÜ ¿²¼ ÞßÈ ©»®» ¿²¿´§¦»¼ «­·²¹ ¿ ¯«¿²¬·¬¿¬·ª» ÎÌóÐÝÎ

·² ­¸¿³ øð Ù§÷ ¿²¼ ê Ù§ ·®®¿¼·¿¬»¼ ì Ìï ½¬®´ñì Ìï Ø­°éð ÕÜ ½»´´­ ø¿÷ ï ¸ ¿º¬»® ·®®¿¼·¿¬·±²ò Þ¿®­ ®»°®»­»²¬ ¬¸» ³»¿² ª¿´«»­ ¿²¼ ¬¸» ½±®®»­°±²¼·²¹

­¬¿²¼¿®¼ »®®±® ±º ¬¸» ³»¿² øÍÛÓ÷ò Í·¹²·º·½¿²½»æ ö° ðòðëò Ð®±¬»·² »¨°®»­­·±² ±º °¸±­°¸±®§´¿¬»¼ ø°÷ÞßÜ ø¾÷ô ¿½¬·ª» Ý¿­°¿­» é ø½÷ ¿²¼ ÞßÈ ø¼¿¬¿ ²±¬

­¸±©²÷ ©»®» ¼»¬»®³·²»¼ îì ¸ ¿º¬»® ­¸¿³ øð Ù§÷ ¿²¼ ê Ù§ ·®®¿¼·¿¬·±² ·² ì Ìï ½¬®´ñ ì Ìï Ø­°éð ÕÜ ø¾÷ò Í·¹²·º·½¿²½»æ ö° ã ðòðë

Ó«®¿µ¿³· »¬ ¿´ò Î¿¼·¿¬·±² Ñ²½±´±¹§  øîðïë÷ ïðæïìç Ð¿¹» è ±º ïí



­·³·´¿® ¬®»²¼ ©¸·½¸ ¼·¼ ²±¬ ®»¿½¸ ­¬¿¬·­¬·½¿´ ­·¹²·º·ó

½¿²½» ©¿­ º±«²¼ ·² ¬¸» ÝÈõñÝÈ ¬«³±® ­«¾´·²»­ò

Ý±³°¿®·­±² ±º ®¿¼·¿¬·±²ó·²¼«½»¼ ½¸¿²¹»­ ·² ¬¸»

½´±²±¹»²·½ ½»´´ ­«®ª·ª¿´ ·² ¬«³±® ­«¾´·²»­ ©·¬¸ ¼·ºº»®»²¬

½§¬±­±´·½ ¿²¼ ³Ø­°éð ´»ª»´­

Î¿¼·¿¬·±² ­»²­·¬·ª·¬§ ±º ÝÈ øÚ·¹ò ê¿÷ô ì Ìï øÚ·¹ò ê¾÷ô

Øïííç øÚ·¹ò ê½÷ ¿²¼ ÛÐÔÝóîéîØ øÚ·¹ò ê¼÷ ¬«³±® ­«¾´·²»­

©¿­ ¿­­»­­»¼ ·² ½´±²±¹»²·½ ½»´´ ­«®ª·ª¿´ ¿­­¿§­ò Ü¿¬¿

©»®» º·¬¬»¼ ¾§ ¬¸» ´·²»¿® ¯«¿¼®¿¬·½ ³±¼»´ øÇ ã ø Ü

õ Üî÷ ¬± ¼»­½®·¾» ¬¸» ½»´´ ­«®ª·ª¿´ º±´´±©·²¹ ·®®¿¼·¿¬·±²ò

×² ´·²» ©·¬¸ ¬¸» ¼¿¬¿ ±¾¬¿·²»¼ ¾§ ¬¸» ¿°±°¬±­·­ ¿­­¿§­

øÚ·¹ò ì¿÷ô ¬¸» ÝÈõ ½»´´ ´·²»ô ©¸·½¸ ­¸±©­ ¿ ¸·¹¸»®

³Ø­°éð »¨°®»­­·±² ¬¸¿² ¬¸» ÝÈ ½»´´ ´·²»ô ©¿­ ­·¹²·º·ó

½¿²¬´§ ³±®» ®¿¼·¿¬·±²ó®»­·­¬¿²¬ ¿¬ î Ù§ ø° ðòðë÷ô ì Ù§

ø° ðòðï÷ô ¿²¼ ê Ù§ ø° ðòðë÷ô ®»­°»½¬·ª»´§ò Ü»­°·¬»
¼·ºº»®»²½»­ ·² ¬¸» ³Ø­°éð »¨°®»­­·±² ¼»²­·¬§ô ÝÈõ ¿²¼

ÝÈ ¬«³±® ­«¾´·²»­ ¼·¼ ²±¬ ¼·ºº»® ·² ¬¸»·® ½§¬±­±´·½

Ø­°éð ´»ª»´­ øÚ·¹ò ï÷ò Ì¸» ñ ®¿¬·± ©¿­ çòêé º±® ÝÈõ

øÜëð ã îòðç Ù§÷ ¿²¼ íëòç º±® ÝÈ øÜëð ã ïòìë Ù§÷ò

Ú·¹«®» ê¾ ­¸±©­ ¬¸» ®»­«´¬­ ±º ½±´±²§ º±®³·²¹ ¿­­¿§­

º±® ì Ìï ½¬®´ ¿²¼ ì Ìï Ø­°éð ÕÜ ¬«³±® ½»´´­ò ×² ´·²»
©·¬¸ ¬¸» ¼¿¬¿ ±º ¬¸» ¿°±°¬±­·­ ¿­­¿§ ­¸±©² ·² Ú·¹ò ì¾ô

ì Ìï Ø­°éð ÕÜ ½»´´­ ©¸·½¸ ¼± »¨°®»­­ ª»®§ ´·¬¬´» Ø­°éð

·² ¬¸» ½§¬±­±´ «²¼»® ²±²ó­¬®»­­»¼ ½±²¼·¬·±²­ ¿²¼ »¨¸·¾ó

·¬»¼ ¿ ´±©»® »¨°®»­­·±² ¼»²­·¬§ ±² ¬¸» ³»³¾®¿²» ©»®»

­·¹²·º·½¿²¬´§ ³±®» ®¿¼·¿¬·±²ó­»²­·¬·ª» ¬¸¿² ì Ìï ½¬®´ ¿¬

»¿½¸ ·²¼·ª·¼«¿´ ®¿¼·¿¬·±² ¼±­» ø° ðòððïô ° ðòððï ¿²¼

° ðòððï ·² îô ìô ¿²¼ ê Ù§ô ®»­°»½¬·ª»´§÷ò Ì¸» ñ ®¿¬·±

©¿­ ðòê º±® ì Ìï ½¬®´ øÜëð ã íòê Ù§÷ ¿²¼ ìòí º±® ì Ìï

Ø­°éð ÕÜ øÜëð ã ïòç Ù§÷ò Ò± ­·¹²·º·½¿²¬ ¼·ºº»®»²½» ·² ®¿ó

¼·¿¬·±² ­»²­·¬·ª·¬§ ©¿­ ±¾­»®ª»¼ ©¸»² ½´±²±¹»²·½ ½»´´

­«®ª·ª¿´ ©¿­ ½±³°¿®»¼ ·² ì Ìï ½¬®´ ½»´´­ ¬¸¿¬ ©»®» ¬®¿²­ó

º»½¬»¼ ©·¬¸ ¿ ½±²¬®±´ ª»½¬±® ¿²¼ ì Ìï ÉÌ ½»´´­ ø¼¿¬¿ ²±¬

­¸±©²÷ò

Øïííç ¿²¼ ÛÐÔÝóîéîØ ´«²¹ ½¿®½·²±³¿ ½»´´­ ¿²¼ ¬¸»·®

³Ø­°éð ·¼»²¬·½¿´ ØÍÚóï ÕÜ ½±«²¬»®°¿®¬­ ¼·¼ ²±¬ ­¸±©

¿²§ ­·¹²·º·½¿²¬ ¼·ºº»®»²½»­ ·² ½´±²±¹»²·½ ½»´´ ­«®ª·ª¿´

øÚ·¹ò ê½ ¿²¼ ¼÷ ¼»­°·¬» ­·¹²·º·½¿²¬ ¼·ºº»®»²½»­ ·² ¬¸»·®

½§¬±­±´·½ Ø­°éð ´»ª»´­ò

Ü·­½«­­·±²

Î¿¼·±¬¸»®¿°§ °´¿§­ ¿ ½»²¬®¿´ ®±´» ·² ¬¸» ¬¸»®¿°§ ±º ­±´·¼

¬«³±®­ô »·¬¸»® ¿­ ¿ ­·²¹´» ¬®»¿¬³»²¬ ³±¼¿´·¬§ ±® ·² ½±³ó

¾·²¿¬·±² ©·¬¸ ­«®¹»®§ ±® ­§­¬»³·½ ½¸»³±¬¸»®¿°§ò Ø±©ó

»ª»®ô ¬¸»®¿°»«¬·½ ±«¬½±³» ·­ ´·³·¬»¼ ¼«» ¬± ®¿¼·¿¬·±²ó

®»­·­¬¿²¬ ¬«³±® ½»´´ ½´±²»­ò Ì¸»®»º±®»ô ¿ ¾»¬¬»® «²¼»®ó

­¬¿²¼·²¹ ±º ¬¸» ¾·±´±¹·½¿´ ³»½¸¿²·­³­ ©¸·½¸ ¿®» ·²ó
ª±´ª»¼ ·² ®¿¼·¿¬·±² ®»­·­¬¿²½» ±º ¬«³±® ½»´´­ ³·¹¸¬

·³°®±ª» ¬¸» ±«¬½±³» ±º ½´·²·½¿´ ®¿¼·±¬¸»®¿°§ò Í»ª»®¿´

¾·±³¿®µ»®­ ­«½¸ ¿­ Û°ÝßÓ ÅíéÃô ³«¬¿¬»¼ °ëí ÅíèÃ ±®
Þ½´óî ÅíçÃ ¸¿ª» ¾»»² ·²ª»­¬·¹¿¬»¼ ©¸·½¸ ©»®» º±«²¼ ¬±

¾» ¿­­±½·¿¬»¼ ¬± ®¿¼·¿¬·±² ­»²­·¬·ª·¬§ò

Ø­°éð ¬¸» ³¿¶±® ­¬®»­­ó·²¼«½·¾´» ³»³¾»® ±º ¬¸»
ØÍÐéð º¿³·´§ ÅìðÃ ·­ ®¿°·¼´§ «°ó®»¹«´¿¬»¼ ©¸»² ½»´´­ »¨ó

°»®·»²½» ­¬®»­­ô ­«½¸ ¿­ ·±²·¦·²¹ ®¿¼·¿¬·±²ô ½§¬±­¬¿¬·½

½±³°±«²¼­ô ¸»¿¬ ¿²¼ ¸§°±¨·¿ô ²«¬®·»²¬ ¼»º·½·»²½§ ±®

¿²§ ±¬¸»® ­¬®»­­º«´ »ª»²¬­ Åìï�ìíÃò ×¬ ·­ ·³°±®¬¿²¬ ¬±

²±¬» ¬¸¿¬ ¸·¹¸ ½§¬±­±´·½ ´»ª»´­ ±º Ø­°éð ¿®» º®»¯«»²¬´§

º±«²¼ ·² ½¿²½»® ½»´´­ »ª»² «²¼»® °¸§­·±´±¹·½¿´ô ²±²ó

­¬®»­­»¼ ½±²¼·¬·±²­ Åèô îîÃ ¿²¼ ¬¸¿¬ ¿² ·²½®»¿­»¼ Ø­°éð

»¨°®»­­·±² ½±®®»´¿¬»­ ©·¬¸ ¬«³±® °®±¹®»­­·±²ô ³»¬¿­¬¿ó

­·­ô ®»­·­¬¿²½» ¬± ½§¬±­¬¿¬·½ ¼®«¹­ ¿²¼ °±±® °®±¹²±­·­

Åèô ìðô ìïÃò Ø­°éð °´¿§­ ·³°±®¬¿²¬ ®±´»­ ·² ¬¸» °®±¬»½¬·±²

¼±­» ÅÙ§Ã

ð î ì ê

­
«

®ª
·ª

·²
¹

 º
®¿

½
¬·

±
²

ðòðï

ðòï

ï

Øïííç ½¬®´

Øïííç ØÍÚóï ÕÜ

¼±­» ÅÙ§Ã

ð î ì ê è ïð

­
«

®ª
·ª

·²
¹

 º
®¿

½
¬·

±
²

ðòðï

ðòï

ï

ÝÈõ 

ÝÈó 

¼±­» ÅÙ§Ã

ð î ì ê

­
«

®ª
·ª

·²
¹

 º
®¿

½
¬·

±
²

ðòðï

ðòï

ï

ÛÐÔÝóîéîØ ½¬®´
ÛÐÔÝóîéîØ ØÍÚóï ÕÜ

¼±­» ÅÙ§Ã

ð î ì ê

­
«

®ª
·ª

·²
¹

 º
®¿

½
¬·

±
²

ðòðï

ðòï

ï

ìÌï ½¬®´

ìÌï Ø­°éð ÕÜ

ß Þö
öö

ö

ööö

ööö

ööö

Ý Ü

Ú·¹ò ê Ý´±²±¹»²·½ ½»´´ ­«®ª·ª¿´ ¼¿¬¿ ±º ÝÈõñÝÈ ½»´´­ ø¿÷ô ø²ã è÷ º±´´±©·²¹ ·®®¿¼·¿¬·±² ¿¬ ì Ù§ô ê Ù§ ¿²¼ ïð Ù§ ¿²¼ ì Ìï ½¬®´ñì Ìï Ø­°éð ÕÜ ½»´́ ­ ø¾÷ô ø²ã í÷ô

Øïííç ½¬®´ñØïííç ØÍÚóï ½»´́ ­ ø½÷ô ø²ã ì÷ô ÛÐÔÝóîéîØ ½¬®´ñÛÐÔÝóîéîØ ØÍÚóï ÕÜ ½»´́ ­ ø¼÷ô ø²ã ì÷ º±´́ ±©·²¹ ·®®¿¼·¿¬·±² ¿¬ îô ì ¿²¼ ê Ù§ô ®»­°»½¬·ª»´§ò Í·¹²·º·½¿²½»æ

ö° ðòðëô öö° ðòðïô ööö° ðòððï

Ó«®¿µ¿³· »¬ ¿´ò Î¿¼·¿¬·±² Ñ²½±´±¹§  øîðïë÷ ïðæïìç Ð¿¹» ç ±º ïí



¿¹¿·²­¬ °®±¹®¿³³»¼ ½»´´ ¼»¿¬¸ Åïðô îíÃ ¾§ ·²¬»®º»®·²¹

©·¬¸ ¿°±°¬±­·­ °¿¬¸©¿§­ ¼±©²­¬®»¿³ ±º ¬¸» »¨»½«¬·±²

°®±¬»¿­» ½¿­°¿­»óíó´·µ» ÅïðÃô ¿²¼ ¿­ ¿² ·²¸·¾·¬±® ±º ¿°±°ó

¬±­·­ ¾§ ¬¸» ®»½®«·¬³»²¬ ±º °®±ó½¿­°¿­» ç ¿²¼ ¾·²¼·²¹ ¬±

¬¸» ¿°±°¬±­±³» ß°¿ºóï Åììô ìëÃò Ì±¹»¬¸»® ©·¬¸ ·¬­ ½±ó

½¸¿°»®±²» ÝØ×Ðô Ø­°éð ½¿² ¾´±½µ ÌÒÚ ó·²¼«½»¼ ¿°±°ó

¬±­·­ ¬¸®±«¹¸ ¬¸» º±®³¿¬·±² ±º ¿ ½±³°´»¨ ½±²­·­¬·²¹ ±º

Ø­°éðñÝØ×Ð ¿²¼ ¬¸» ¿°±°¬±­·­ ­·¹²¿´ó®»¹«´¿¬·²¹ µ·²¿­»

ï ßÍÕï Åïïô ìêÃò Ú«®¬¸»®³±®»ô Ø­°éð ½¿² ·²¸·¾·¬ ¬¸»

¬®¿²­´±½¿¬·±² ±º ¬¸» °®±ó¿°±°¬±¬·½ ³±´»½«´» ÞßÈ ¬±

³·¬±½¸±²¼®·¿ ÅïîÃò ß ¬®¿²­´±½¿¬·±² ¿²¼ ¿²½¸±®¿¹» ±º

Ø­°éð ·²¬± ´§­±­±³¿´ ³»³¾®¿²»­ ¿´­± ¸¿­ ¾»»² º±«²¼

¬± °®±³±¬» ¬«³±® ½»´´ ­«®ª·ª¿´ ¾§ ­¬¿¾·´·¦¿¬·±² ±º ´§­±ó

­±³¿´ ³»³¾®¿²»­ Åîîô ìéÃò ×² ½±´´¿¾±®¿¬·±² ©·¬¸ ¬¸»

¹®±«° ±º Ö<<¬¬»´<ô ©» ½±«´¼ ­¸±© ¬¸¿¬ ¬«³±® ½»´´­ ¬¸¿¬ ¼±

°®»­»²¬ Ø­°éð ±² ¬¸»·® °´¿­³¿ ³»³¾®¿²» ¿´­± »¨¸·¾·¬
Ø­°éð ·² ¬¸»·® ´§­±­±³¿´ ³»³¾®¿²»­ ¿²¼ ¬¸«­ ¿®» ¾»¬¬»®

°®±¬»½¬»¼ ¬±©¿®¼­ ¿°±°¬±¬·½ ­¬·³«´· ­«½¸ ¿­ ·®®¿¼·¿¬·±²

ÅîîÃò ß­ ­¸±©² °®»ª·±«­´§ô Ø­°éð ·­ ¬®¿²­°±®¬»¼ ¬± ¬¸»
°´¿­³¿ ³»³¾®¿²» ª·¿ ¿ ²±²ó½´¿­­·½¿´ ÛÎñÙ±´¹· ¬®¿²­°±®¬

°¿¬¸©¿§ô ­·²½» ·²¸·¾·¬±®­ ±º ¬¸·­ °¿¬¸©¿§ ­«½¸ ¿­ Þ®»º»´ó

¼·² ß ±® Ó±²»²­·² ¼·¼ ²±¬ ¾´±½µ Ø­°éð °´¿­³¿ ³»³ó
¾®¿²» »¨°®»­­·±² ÅëÃò Ì¸»­» º·²¼·²¹­ ¿®» ·² ´·²» ©·¬¸

»¿®´·»® ©±®µ ±º Ø·¹¸¬±©»® ¿²¼ Ù«·¼±² ÅìèÃ ©¸± ¸¿ª»

­¸±©² ¿² ÛÎó·²¼»°»²¼»²¬ ®»´»¿­» ±º Ø­°éð º®±³ ª·¿¾´»

½»´´­ ©·¬¸ ·²¬¿½¬ ½»´´ ³»³¾®¿²»ò Í·³·´¿® ¬± Ø­°éð ±¬¸»®

³±´»½«´»­ ´¿½µ·²¹ ¿ ­»½®»¬±®§ ­·¹²¿´ ­«½¸ ¿­ ×Ôïó ô ×Ôó

ï ô ØÓÙÞï ¿®» ¼»­½®·¾»¼ ¬± ¾» »¨°±®¬»¼ ¿²¼ ·³°±®¬»¼

·² ¿ ­·³·´¿® ©¿§ ÅìçÃò Ì¸» ©±®µ ±º Ö<<¬¬»´<< »¬ ¿´ò ÅîîÃ

¿²¼ ±«® ±©² ¼¿¬¿ Åïéô ëðÃ ¼»³±²­¬®¿¬» ¿ ´±½¿´·¦¿¬·±² ±º

Ø­°éð ·² ´§­±­±³¿´ ³»³¾®¿²»­ ¿²¼ »²¼±­±³»­ò Ì¸»®»ó

º±®»ô ©» ­°»½«´¿¬» ¬¸¿¬ Ø­°éð ³·¹¸¬ ¾» ¬®¿²­°±®¬»¼ ¬±

¬¸» °´¿­³¿ ³»³¾®¿²» ª·¿ º«­·±² ±º Ø­°éð ½¿®®§·²¹ ´·°·¼

ª»­·½´»­ ©·¬¸ ¬¸» °´¿­³¿ ³»³¾®¿²»ò Ð±¬»²¬·¿´ ´·°·¼ ½¿²ó

¼·¼¿¬»­ ©¸·½¸ ¸¿ª» ¾»»² °®±ª»² ¬± ·²¬»®¿½¬ ©·¬¸ ®»½±³ó

¾·²¿²¬ Ø­°éð ¿®» °¸±­°¸¿¬·¼§´­»®·²» ÐÍ ¿²¼ ¬¸» ´·°·¼

®¿º¬ ½±³°±²»²¬ ¹´±¾±§´¬®·¿±­§´½»®¿³·¼» Ù¾í Åíëô ëïÃò

Ú«®¬¸»®³±®»ô Ø­°éð ¿²¼ °»°¬·¼»­ ¼»®·ª»¼ ¬¸»®»±º ¸¿ª»

¾»»² º±«²¼ ¬± ¾» ¿¾´» ¬± ½®±­­ ³»³¾®¿²»­ ±º ´·ª·²¹ ¬«³±®

½»´´­ ¾§ ¬¸» ·²ª±´ª»³»²¬ ±º ´·°·¼ ®¿º¬­ ¿²¼ »²¼±½§¬±­·­ó
¼»°»²¼»²¬ñ·²¼»°»²¼»²¬ ³»½¸¿²·­³­ Åïêô ëîô ëíÃò Ì¸»®»ó

º±®»ô ·¬ ©¿­ ¿­­«³»¼ ¬¸¿¬ ¿º¬»® ·²¬»®¿½¬·±² ±º ½§¬±­±´·½
Ø­°éð ©·¬¸ ´·°·¼ ª»­·½´»­ ½±²¬¿·²·²¹ ÐÍ ±® Ù¾íô Ø­°éð ½¿²

·²¬»®¿½¬ ©·¬¸ ¬¸»­» ª»­·½´»­ ·² ¬¸» ½§¬±­±´ò ßº¬»® º«­·±² ±º

¬¸»­» ª»­·½´»­ ©·¬¸ ¬¸» °´¿­³¿ ³»³¾®¿²»ô Ø­°éð ¹»¬­ ·²¬»ó

¹®¿¬»¼ ·²¬± ¬¸» °´¿­³¿ ³»³¾®¿²»ò

Ê·½» ª»®­¿ ¬¸» º´«±®»­½»²¬´§ ´¿¾»´´»¼ ¿²¬·¾±¼§

½³Ø­°éðòï ©¸·½¸ ¾·²¼­ ¬± ³Ø­°éð ±² ª·¿¾´» ¬«³±®

½»´´­ ¬®¿²­´±½¿¬»­ º®±³ ¬¸» °´¿­³¿ ³»³¾®¿²» ·²¬±

»¿®´§ »²¼±­±³»­ ¿²¼ ´§­±­±³»­ ÅïéÃò É» ¸§°±¬¸»­·¦»

¬¸¿¬ ¬¸·­ Ø­°éðóª»­·½´» ³»¼·¿¬»¼ ¬®¿²­´±½¿¬·±² ·­ ®»ó

ª»®­·¾´» ¿²¼ ¿´­± ½¿² ±½½«® º®±³ ¬¸» ½§¬±­±´ ¬± ¬¸»

³»³¾®¿²»ò Î»¹¿®¼·²¹ ¬¸»­» ´¿¬»® º·²¼·²¹­ ¸»®»·²ô ©»

¿­µ»¼ ¬¸» ¯«»­¬·±² ¿­ ¬± ©¸»¬¸»® °´¿­³¿ ³Ø­°éð ·­

¿­­±½·¿¬»¼ ©·¬¸ ®»­·­¬¿²½» ±º ¬«³±® ½»´´­ ¬± ¿°±°¬±¬·½

½»´´ ¼»¿¬¸ ¿²¼ ¬¸«­ ³·¹¸¬ ²»¹¿¬·ª»´§ ¿ºº»½¬ ­»²­·¬·ª·¬§

±º ¬«³±® ½»´´­ ¬±©¿®¼­ ®¿¼·¿¬·±² ÅëÃò

Í½®»»²·²¹ ±º ³±®» ¬¸¿² ïððð °®·³¿®§ ¸«³¿² ¬«³±®

¾·±°­·»­ ¿²¼ ¬¸» ½±®®»­°±²¼·²¹ ²±®³¿´ ¬·­­«»­ ®»ª»¿´»¼

¬¸¿¬ ¸«³¿² ½¿®½·²±³¿­ô ¾«¬ ²±²» ±º ¬¸» ¬»­¬»¼ ½±®®»ó

­°±²¼·²¹ ²±®³¿´ ¬·­­«»­ô º®»¯«»²¬´§ °®»­»²¬ Ø­°éð ±²

¬¸»·® ½»´´ ­«®º¿½» Åë�éÃò Ú«²½¬·±²¿´´§ô ³Ø­°éð ­»®ª»­ ¿­

¿ ¬«³±®ó­°»½·º·½ ¬¿®¹»¬ ­¬®«½¬«®» º±® ½»´´­ ±º ¬¸» ·²²¿¬»

·³³«²» ­§­¬»³ô »­°»½·¿´´§ Ò¿¬«®¿´ Õ·´´»® øÒÕ÷ ½»´´­ ¬¸¿¬

¸¿¼ ¾»»² ¿½¬·ª¿¬»¼ ©·¬¸ Ø­°éð °»°¬·¼» ÌÕÜ °´«­ ´±©

¼±­» ×Ôóîò Ú«®¬¸»®³±®»ô Ø­°éð ­¬¿¾·´·¦»­ ½»´´ ³»³¾®¿²»­

«²¼»® ­¬®»­­ ¿²¼ ¿½¬­ ½§¬±°®±¬»½¬·ª» ¿¹¿·²­¬ ¿°±°¬±­·­ ·²ó
¼«½·²¹ ³»½¸¿²·­³­ Åïíô îîô ëìÃò

ß´¬¸±«¹¸ ½§¬±­±´·½ Ø­°éð ¸¿­ ¾»»² ¼»­½®·¾»¼ ¬± »¨»®¬

½§¬±°®±¬»½¬·ª» °®±°»®¬·»­ ¿¹¿·²­¬ ·®®¿¼·¿¬·±² ÅîéÃ ±²´§ ´·¬ó
¬´» ·­ µ²±©² ¿¾±«¬ ¬¸» ®±´» ±º ³Ø­°éð ·² ¬¸» Ø­°éðó

³»¼·¿¬»¼ ®¿¼·¿¬·±² ®»­·­¬¿²½»ò ×¬ ¸¿­ ¾»»² ­¸±©² ¬¸¿¬

³Ø­°éðó°±­·¬·ª» ¬«³±® ½»´´­ ¿®» ¾»¬¬»® °®±¬»½¬»¼ ¿¹¿·²­¬
·±²·¦·²¹ ·®®¿¼·¿¬·±² ½±³°¿®»¼ ¬± ¬¸»·® ³Ø­°éðó²»¹¿¬·ª»

½±«²¬»®°¿®¬­ ÅîéÃò ß ¾»¬¬»® «²¼»®­¬¿²¼·²¹ ±º ¬¸» Ø­°éð

¿­­±½·¿¬»¼ °¿¬¸©¿§­ ©¸·½¸ ½±²¬®·¾«¬» ¬± ¬¸» ¼»ª»´±°ó

³»²¬ ±º ®¿¼·¿¬·±² ®»­·­¬¿²½» ³·¹¸¬ ­¬·³«´¿¬» ²±ª»´ ­¬®¿¬ó

»¹·»­ ¬± ·²½®»¿­» ¬¸» ®¿¼·¿¬·±² ­»²­·¬·ª·¬§ ±º ¬«³±® ½»´´­ò

Ì± ¿¼¼®»­­ ¬¸·­ ®»­»¿®½¸ ¯«»­¬·±² ¬¸®»» ¸«³¿² ¿²¼

±²» ³±«­» ·­±¹»²·½ ¬«³±® ½»´´ ­§­¬»³ ¬¸¿¬ ¼·ºº»®»¼ ²±¬

±²´§ ·² ¬¸»·® ½§¬±­±´·½ ¾«¬ ¿´­± ·² ¬¸»·® ³Ø­°éð ´»ª»´­

©»®» ¿²¿´§¦»¼ ½±³°¿®¿¬·ª»´§ò ß´¬¸±«¹¸ ÝÈõ ¬«³±® ½»´´­

»¨¸·¾·¬»¼ ­·¹²·º·½¿²¬´§ ¸·¹¸»® ³Ø­°éð »¨°®»­­·±² ´»ª»´­

¬¸¿² ÝÈ ½»´´­ ¬¸»·® ½§¬±­±´·½ Ø­°éð ©»®» ­·³·´¿®

Åîéô îèÃò ×² ½±²¬®¿­¬ô ¬¸» ÝÎ×ÍÐÎñÝ¿­ç Ø­°éð µ²±½µó

¼±©² ³±«­» ³¿³³¿®§ ½¿®½·²±³¿ ½»´´ ´·²» ì Ìï ¼·¼

±²´§ »¨°®»­­ ´±© ´»ª»´­ ±º Ø­°éð ±² ¬¸» °´¿­³¿ ³»³ó

¾®¿²» ¿²¼ ·² ¬¸» ½§¬±­±´ô ©¸·´» ì Ìï ½¬®´ ¿²¼ ÉÌ ½»´´­

»¨¸·¾·¬»¼ ¿ ­¬®±²¹ ³»³¾®¿²» ¿²¼ ½§¬±­±´·½ »¨°®»­­·±²

ÅïéÃò Ì± º«®¬¸»® ¿²¿´§¦» ¬¸» ·³°¿½¬ ±º ³Ø­°éð ·² ®¿¼·ó

¿¬·±² ®»­·­¬¿²½»ô Ø­°éð ©¿­ ¼±©²ó®»¹«´¿¬»¼ ·² ¬©± ´«²¹

½¿®½·²±³¿ ½»´´­ ¾§ ¿ ­·ÎÒß ØÍÚóï ÕÜò ×² ½±²¬®¿­¬ ¬±

¬¸» ÝÎ×ÍÐÎñÝ¿­ç Ø­°éð ÕÜô ¿² ØÍÚóï ÕÜ ®»­«´¬»¼ ·² ¿

­·¹²·º·½¿²¬ ¼»½®»¿­» ·² ½§¬±­±´·½ Ø­°éð ´»ª»´­ ©¸·´­¬
³Ø­°éð »¨°®»­­·±² ®»³¿·²»¼ «²¿ºº»½¬»¼ò

ß³±²¹ ±¬¸»® ¿­­¿§­ô ±º ®¿¼·¿¬·±²ó·²¼«½»¼ ¬¸» ³»¿­ó
«®»³»²¬ ÜÍÞ­ ·­ ¿² ·³°±®¬¿²¬ »²¼°±·²¬ º±® ·²ª»­¬·¹¿¬·²¹

®¿¼·¿¬·±² ­»²­·¬·ª·¬§ ¾»½¿«­» ÜÍÞ­ °±¬»²¬·¿´´§ ´»¿¼ ¬± ½»´´

¼»¿¬¸ ·º ¬¸»§ ¿®» ²±¬ ®»°¿·®»¼ °®±°»®´§ ¾»º±®» ­¬¿®¬ ±º ¬¸»

²»¨¬ ½»´´ ¼·ª·­·±² Åëëô ëêÃò Ì¸» °¸±­°¸±®§´¿¬·±² ±º Øîß

Ø·­¬±²» º¿³·´§ô ³»³¾»® È øØîßÈ÷ ±² ­»®·²» ïíç ©¸·½¸

·­ ¬¸»² ¬»®³»¼ ØîßÈ °®±ª·¼»­ ¿ ­»²­·¬·ª» ³¿®µ»® º±®

ÜÍÞ­ò Í·²½» ¬«³±® ­«¾´·²»­ ©·¬¸ ´±© ±® ³·­­·²¹ ³Ø­°éð

»¨°®»­­·±² ·² ¾±¬¸ ·­±¹»²·½ ½»´´ ­§­¬»³­ øÝÈ ô ì Ìï

Ø­°éð ÕÜ÷ ­¸±©»¼ ¸·¹¸»® ØîßÈ º´«±®»­½»²½» ·²¬»²ó

­·¬·»­ ¬¸¿² ¬¸»·® ¸·¹¸ ³Ø­°éð »¨°®»­­·²¹ ½±«²¬»®°¿®¬­ô

·®®»­°»½¬·ª»´§ ±º ¬¸»·® ½§¬±­±´·½ Ø­°éð ´»ª»´­ ©» ­°»½«ó

´¿¬» ¬¸¿¬ ³Ø­°éð ³·¹¸¬ ¾» ·²ª±´ª»¼ ·² ¬¸» °®±¬»½¬·±² ±º

Ó«®¿µ¿³· »¬ ¿´ò Î¿¼·¿¬·±² Ñ²½±´±¹§  øîðïë÷ ïðæïìç Ð¿¹» ïð ±º ïí



¬«³±® ½»´´­ ¿¹¿·²­¬ ®¿¼·¿¬·±²ó·²¼«½»¼ ­¬®»­­ò ×² ½±²¬®¿­¬ô

¬«³±® ­«¾´·²»­ ©·¬¸ ·¼»²¬·½¿´ ³Ø­°éð »¨°®»­­·±² ¾«¬

¼·ºº»®»²¬ ½§¬±­±´·½ Ø­°éð ´»ª»´­ ¼·¼ ²±¬ ­¸±© ¼·ºº»®»²½»­

·² ¬¸»·® ØîßÈ ª¿´«»­ò

Î¿¼·¿¬·±²ó·²¼«½»¼ ¿°±°¬±­·­ ©¿­ ¿²¿´§¦»¼ «­·²¹ ¿½¬·ó

ª¿¬»¼ Ý¿­°¿­» íñé ¿²¬·¾±¼·»­ ¿²¼ ß²²»¨·² Ê ·² º´±© ½§ó

¬±³»¬®§ ·² ¬¸» ²±²ó·®®¿¼·¿¬»¼ ¿²¼ ·®®¿¼·¿¬»¼ ¬«³±®

­«¾´·²»­ò ×² ´·²» ©·¬¸ ¬¸» ®»­«´¬­ ±º ¬¸» ØîßÈ ¿­­¿§ô

­·¹²·º·½¿²¬´§ ³±®» ¿°±°¬±¬·½ ½»´´­ ©»®» º±«²¼ ·² ·®®¿¼·ó

¿¬»¼ ¬«³±® ½»´´­ ©·¬¸ ¿ ´±© ³Ø­°éð »¨°®»­­·±²ô ©¸»®»¿­

¬«³±® ­«¾´·²»­ ©·¬¸ ·¼»²¬·½¿´ ³Ø­°éð ´»ª»´­ ¼·¼ ²±¬ ¼·ºó

º»® ·² ¿°±°¬±­·­ô ¼»­°·¬» ¼·ºº»®»²½»­ ·² ¬¸»·® ½§¬±­±´·½

Ø­°éð ´»ª»´­ò

ß°±°¬±­·­ ½¿² ¾» ·²¼«½»¼ »·¬¸»® ¾§ ¿² ·²¬®·²­·½ ±® »¨ó

¬®·²­·½ °¿¬¸©¿§ò Þ±¬¸ °¿¬¸©¿§­ ¼»°»²¼ ±² ¬¸» ·²·¬·¿¬±®

Ý¿­°¿­»­ îô èô ç ¿²¼ ïð ¿²¼ ¬¸» »ºº»½¬±® Ý¿­°¿­»­ íô ê
¿²¼ éò Ì¸» ·²¬®·²­·½ °¿¬¸©¿§ ±º ¿°±°¬±­·­ ¹»¬­ ¿½¬·ª¿¬»¼ ·²

®»­°±²­» ¬± ª¿®·±«­ ²±¨·±«­ ­¬·³«´·ô ­«½¸ ¿­ ®¿¼·¿¬·±²ó

·²¼«½»¼ ÜÒß ¼¿³¿¹»ò Ì¸» ¾¿´¿²½» ¾»¬©»»² °®±ó ¿²¼
¿²¬·ó¿°±°¬±¬·½ Þ½´óî °®±¬»·²­ ½±²¬®±´­ ¬¸» °»®³»¿¾·´·¬§ ±º

¬¸» ±«¬»® ³·¬±½¸±²¼®·¿´ ³»³¾®¿²» ÅëéÃò ÞßÈ ¿²¼ ÞßÜ

¿®» ¾±¬¸ °®±ó¿°±°¬±¬·½ ³»³¾»®­ ±º ¬¸» Þ½´óî º¿³·´§ ¿²¼
³»¼·¿¬» ¬¸» ®»´»¿­» ±º ½§¬±½¸®±³» ½ º®±³ ¬¸» ³·¬±½¸±²ó

¼®·¿ ¿²¼ ¬¸«­ ·²¼«½» ¬¸» ·²¬®·²­·½ ¿°±°¬±¬·½ °¿¬¸©¿§ ÅëèÃò

×² ¬¸» ½«®®»²¬ ­¬«¼§ô ¹»²» »¨°®»­­·±² ¿²¿´§­·­ ©¿­ °»®ó

º±®³»¼ ©·¬¸ ®»°®»­»²¬¿¬·ª» ·²·¬·¿¬±® Ý¿­°¿­»­ èô ç ¿²¼

»ºº»½¬±® Ý¿­°¿­»­ í ¿²¼ é ¿²¼ ¬¸» °®±ó¿°±°¬±¬·½ ³±´»ó

½«´»­ ÞßÜ ¿²¼ ÞßÈò Ú±´´±©·²¹ ·®®¿¼·¿¬·±²ô ±²´§ Ø­°éð

ÕÜ ½»´´­ ´¿½µ·²¹ Ø­°éð ·² ¬¸» ½§¬±­±´ ¿²¼ ±² ¬¸» °´¿­³¿

³»³¾®¿²» ­¸±©»¼ ¿ ­·¹²·º·½¿²¬ «°ó®»¹«´¿¬·±² ±º »ºº»½¬±®

Ý¿­°¿­»­ íô é ¿²¼ ÞßÜ ¿²¼ ÞßÈò Ì¸»­» ¼¿¬¿ °±·²¬ ¬±ó

©¿®¼­ ¿ ¼»°»²¼»²½§ ±º ¬¸» ·²¬®·²­·½ ¿°±°¬±¬·½ °¿¬¸©¿§

±² ½§¬±­±´·½ ¿²¼ ³Ø­°éð º±´´±©·²¹ ®¿¼·¿¬·±²ó·²¼«½»¼

ÜÒß ¼¿³¿¹»ò ß´¬¸±«¹¸ ²±¬ ®»¿½¸·²¹ ­¬¿¬·­¬·½¿´ ­·¹²·º·ó

½¿²½» ¿ ­·³·´¿® ¬®»²¼ ½±«´¼ ¾» ­»»² ·² ¬¸» ·­±¹»²·½

ÝÈõñÝÈ ½»´´ ­§­¬»³ò Ð®»ª·±«­ º·²¼·²¹­ ±º Ù±¬±¸ ¿²¼

Í¬¿²µ·»©·½¦ Åîìô îëÃ ­¸±©»¼ ¬¸¿¬ Ø­°éð ½¿² ¾´±½µ

­¬®»­­ó·²¼«½»¼ ¿°±°¬±­·­ °®·³¿®·´§ ¾§ ·²¸·¾·¬·²¹ ¬¸»

¿½¬·ª¿¬·±² ±º ÞßÈò ×² ¬¸» ¿¾­»²½» ±º ½§¬±­±´·½ Ø­°éðô

ÞßÈ ³·¹¸¬ ¾» ¿½¬·ª¿¬»¼ ¿²¼ ¬¸«­ ½±«´¼ ­¬·³«´¿¬»
¿°±°¬±­·­ò Ü»­°·¬» ¼·ºº»®»²½»­ ·² ¬¸» ÞßÈ ¹»²» »¨ó

°®»­­·±² ¬¸» ½§¬±­±´·½ ÞßÈ °®±¬»·² ´»ª»´­ ¼·¼ ²±¬ ¼·ºó
º»® ­·¹²·º·½¿²¬´§ ·² ¬¸» ¬»­¬»¼ ¬«³±® ­«¾´·²»­ò

Ì®¿¼·¬·±²¿´´§ô ½»´´«´¿® ®¿¼·¿¬·±² ­»²­·¬·ª·¬§ ·­ ³»¿ó

­«®»¼ «­·²¹ ¬¸» ½´±²±¹»²·½ ½»´´ ­«®ª·ª¿´ ¿­­¿§ ¿­ ¬¸»

¹±´¼ ­¬¿²¼¿®¼ò ×² ´·²» ©·¬¸ ¬¸» ®»­«´¬­ ±º ¬¸» ÜÍÞ ®»ó

°¿·® ¿²¼ ¿°±°¬±­·­ ¿­­¿§­ô ¬¸» ½´±²±¹»²·½ ½»´´ ­«®ª·ª¿´

©¿­ ¿´­± ­·¹²·º·½¿²¬´§ ´±©»® ·² ¬«³±® ­«¾´·²»­ ©·¬¸ ¿

´±© ³Ø­°éð »¨°®»­­·±²ô ·®®»­°»½¬·ª»´§ ±º ¬¸»·® ·²¬®¿ó

½»´´«´¿® Ø­°éð ´»ª»´­ò Ì¸»­» ¼¿¬¿ ¿´­± ½±®®»­°±²¼ ©»´´

©·¬¸ ¬¸» º·²¼·²¹­ ±º Ù»¸®³¿²² »¬ ¿´ò ©¸± ­¸±©»¼ ¬¸¿¬

¸·¹¸ ³Ø­°éð »¨°®»­­·²¹ ¬«³±® ½»´´­ ¿®» ¾»¬¬»® °®±ó

¬»½¬»¼ ¿¹¿·²­¬ ·±²·¦·²¹ ·®®¿¼·¿¬·±² ½±³°¿®»¼ ¬± ¬¸»·®

´±© ³Ø­°éð »¨°®»­­·²¹ ½±«²¬»®°¿®¬­ ÅîéÃò Ó±®»±ª»®ô

°¿¬·»²¬­ ©·¬¸ ³»³¾®¿²» Ø­°éðó°±­·¬·ª» ¬«³±®­ ¸¿ª»

­¸±©² ¿ ­·¹²·º·½¿²¬´§ ¼»½®»¿­»¼ ±ª»®¿´´ ­«®ª·ª¿´ ½±³ó

°¿®»¼ ¬± ¬¸±­» ©·¬¸ ³Ø­°éðó²»¹¿¬·ª» ¬«³±®­ ÅëçÃò

Ñ«® ½«®®»²¬ ­¬«¼§ ¼»³±²­¬®¿¬»­ ¬¸¿¬ ¿ ®»¼«½¬·±² ±º

¬¸» ¿³±«²¬ ±º ³Ø­°éð ³·¹¸¬ ·³°®±ª» ¬¸» °±­­·¾·´·¬§ ¬±

·²¼«½» ¿°±°¬±­·­ ¬¸®±«¹¸ ¬¸» ·²¬®·²­·½ ¿°±°¬±¬·½ °¿¬¸©¿§

¿º¬»® Èó®¿§ ·®®¿¼·¿¬·±²ò Ì¸·­ º·²¼·²¹ ·­ ·² ´·²» ©·¬¸ °®»ª·ó

±«­ ®»°±®¬­ ­¸±©·²¹ ¬¸¿¬ ½¸»³±¬¸»®¿°§ ¿²¼ ®¿¼·±¬¸»®ó

¿°§ °®»¼±³·²¿²¬´§ ·²·¬·¿¬» ¿°±°¬±­·­ ¬¸®±«¹¸ ¬¸»

·²¬®·²­·½ °¿¬¸©¿§ ÅîðÃò Þ§ «­·²¹ ¿² ØÍÚóï ÕÜ ­§­¬»³

©¸·½¸ ¼±©²ó®»¹«´¿¬»­ ½§¬±­±´·½ ¾«¬ ²±¬ ³Ø­°éð ´»ª»´­

©» ½±«´¼ ¼»³±²­¬®¿¬» ¬¸¿¬ ³Ø­°éð ¾«¬ ²±¬ ½§¬±­±´·½

Ø­°éð ´»ª»´­ ¸¿ª» ¿² ·³°¿½¬ ±² ¬¸» ®¿¼·¿¬·±² ­»²­·¬·ª·¬§

±º ¬«³±® ½»´´­ò Ì¸·­ ·­ ¿² ·³°±®¬¿²¬ º·²¼·²¹ º±® ¬¸» ¼»ó

ª»´±°³»²¬ ±º ²±ª»´ ®¿¼·±¬¸»®¿°§ ­¬®¿¬»¹·»­ º±® ¬¸» ¬®»¿¬ó

³»²¬ ±º ®¿¼·¿¬·±² ®»­·­¬¿²¬ ¬«³±® ½»´´­ò Ú«¬«®» ­¬«¼·»­
¿­­»­­·²¹ ®¿¼·¿¬·±²ó­»²­·¬·¦¿¬·±² ©·¬¸ ·²¸·¾·¬±®­ ±º ¬¸»

ª»­·½«´¿® ¬®¿²­°±®¬ ±º Ø­°éð ¬± ¬¸» °´¿­³¿ ³»³¾®¿²» ±º

¬«³±® ½»´´­ ½±«´¼ ¾» ¬¿µ»² ·²¬± ¿½½±«²¬ò Ú«®¬¸»®³±®»ô
¬¸» ³Ø­°éð ­¬¿¬«­ ©¸·½¸ ½±«´¼ ¾» ¼»¬»®³·²»¼ ·² ¬¸»

­»®«³ ±º °¿¬·»²¬­ «­·²¹ ¿ ²±ª»´ ÛÔ×Íß ¼»¬»½¬·²¹ ´·°±­±ó

³¿´ Ø­°éð ©¸·½¸ ·­ ¿½¬·ª»´§ ®»´»¿­»¼ ¾§ ³Ø­°éð °±­·¬·ª»

ª·¿¾´» ¬«³±® ½»´´­ ÅêðÃ ³·¹¸¬ °®±ª·¼» ¿ «­»º«´ ¬±±´ ¬±

°®»¼·½¬ ¬¸» ®¿¼·¿¬·±² ­»²­·¬·ª·¬§ ±º ¬«³±®­ ±ª»® ¬·³»ò É»

¸¿ª» ­¸±©² °®»ª·±«­´§ ¬¸¿¬ ¬¸» ³¿¶±®·¬§ ±º Ø­°éð º±«²¼

·² ¬¸» ½·®½«´¿¬·±² ±º ¬«³±® °¿¬·»²¬­ ·­ ¿½¬·ª»´§ ®»´»¿­»¼

·² ´·°·¼ ª»­·½´»­ò Ð¿¬·»²¬­ ©·¬¸ ·²º´¿³³¿¬±®§ ¼·­»¿­»­

¸¿ª» ­·¹²·º·½¿²¬´§ ´±©»® ­»®«³ Ø­°éð ´»ª»´­ ¬¸¿² ¬«³±®

°¿¬·»²¬­ ÅêïÃò ×² ¬¸»­» °¿¬·»²¬­ Ø­°éð ·­ ®»´»¿­»¼ ¿­ ¿ º®»»

°®±¬»·² ©¸·½¸ ·­ °®»¼±³·²¿²¬´§ ¼»®·ª»¼ º®±³ ¼§·²¹ ½»´´­ò

Ì¸»®»º±®»ô ©» ­°»½«´¿¬» ¬¸¿¬ ­·¹²·º·½¿²¬´§ »´»ª¿¬»¼ Ø­°éð

­»®«³ ´»ª»´­ ©¸·½¸ ¿®» ¼»¬»½¬¿¾´» ¾§ ¬¸» ²±ª»´ ´·°Ø­°éð

ÛÔ×Íß ÅëçÃ ³·¹¸¬ ¸¿ª» ¼·¿¹²±­¬·½ñ°®±¹²±­¬·½ ª¿´«»ò

Ý±²½´«­·±²

Ì¸» ®»­«´¬­ ±º ¬¸·­ ­¬«¼§ ·²¼·½¿¬» ¬¸¿¬ ²±¬ ±²´§ ½§¬±­±´·½

¾«¬ ¿´­± ³Ø­°éð ¸¿­ ¿² ·³°¿½¬ ±² ®¿¼·¿¬·±² ­»²­·¬·ª·¬§ò

Ì¸«­ô ³Ø­°éð »¨°®»­­·±² ·­ ¿­­±½·¿¬»¼ ©·¬¸ ¼»º·²»¼ ª¿®ó

·¿¬·±²­ ·² ¬¸» ®»¹«´¿¬·±² ±º ­«®ª·ª¿´ °¿¬¸©¿§­ ·² ®»­°±²­»

¬± ®¿¼·¿¬·±²ò Ì¸» »¨°®»­­·±² ±º ³Ø­°éð ±² ¬«³±® ½»´´­
­¸±«´¼ ¾» ½±²­·¼»®»¼ ¿­ °±¬»²¬·¿´ ²»© ¾·±³¿®µ»® ¬±

·¼»²¬·º§ ®¿¼·¿¬·±²ó®»­·­¬¿²½» ±º ¬«³±® ½»´´­ò

Ý±³°»¬·²¹ ·²¬»®»­¬­

Ì¸» ¿«¬¸±®­ ¼»½´¿®» ¬¸¿¬ ¬¸»§ ¸¿ª» ²± ½±³°»¬·²¹ ·²¬»®»­¬­ò

ß«¬¸±®­� ½±²¬®·¾«¬·±²­

ÒÓô ßÕô ÌÛÍô Õ×ô ÍÍô ×ÍÞô ÓÙ °»®º±®³»¼ »¨°»®·³»²¬¿´ ©±®µ ¿²¼ ¿²¿´§­»¼ ¼¿¬¿ô

ÓÓô Ö× ¹¿ª» ½´·²·½¿´ ¿¼ª·½»ô ßÕô ÌÛÍô ÙÓ ¼»­·¹²»¼ ¬¸» ©±®µ ¿²¼ ©®±¬» ¬¸»

³¿²«­½®·°¬ò ß´´ ¿«¬¸±®­ ¸¿ª» ®»¿¼ ¿²¼ ¿°°®±ª»¼ ¬¸» ³¿²«­½®·°¬ò

ß½µ²±©´»¼¹»³»²¬­

Ì¸·­ ©±®µ ©¿­ º·²¿²½·¿´´§ ­«°°±®¬»¼ ¾§ Ø»¿´¬¸ ¿²¼ Ô¿¾±«® Í½·»²½»­ Î»­»¿®½¸

Û¨°»²­»­ º±® Ý±³³·­­·±² ±º Ö¿°¿² øØîêóðíê÷ò Ì¸» ­¬«¼§ ©¿­ ¿´­± ­«°°±®¬»¼

¾§ ÜÚÙ ó Ý´«­¬»® ±º Û¨½»´´»²½»æ Ó«²·½¸óÝ»²¬®» º±® ß¼ª¿²½»¼ Ð¸±¬±²·½­

øÓßÐ÷ô ÍÚÞèîìñî øÜÚÙ÷ô ÜÚÙ ó ×ÒÍÌçëñçèðóïÚËÙÙô ÜÚÙ ó ×ÒÍÌìïïñíéóïÚËÙÙô

Ù»®³¿² Ú»¼»®¿´ Ó·²·­¬®§ ±º Û¼«½¿¬·±² ¿²¼ Î»­»¿®½¸ øÞÓÞÚô ðíïíçðç÷ô ³ì ó

Ý´«­¬»® ±º Û¨½»´´»²½»æ Ð»®­±²¿´·¦»¼ Ó»¼·½·²» øÞÓÞÚô ïêÛÈïðîïÝô ïêÙÉððíð÷ô

Ó«®¿µ¿³· »¬ ¿´ò Î¿¼·¿¬·±² Ñ²½±´±¹§  øîðïë÷ ïðæïìç Ð¿¹» ïï ±º ïí



Õ±³°»¬»²¦ª»®¾«²¼ Í¬®¿¸´»²º±®­½¸«²¹ øðîÒËÕðíèßô ðîÒËÕðíïÞ÷ô ×²²±ª¿¬·ª»

Ì¸»®¿°·»­ øðïÙËðèîí÷ô ÛËóÝÛÔÔÛËÎÑÐÛ øíïëçêí÷ô É·´¸»´³ Í¿²¼»®óÍ¬·º¬«²¹

øîðïîòðéèòï÷ ¿²¼ ¾§ ¬¸» Õ´·²·µ«³ ®»½¸¬­ ¼»® ×­¿®ô Ì»½¸²·­½¸» Ë²·ª»®­·¬<¬

Ó$²½¸»² øÕÕÚæïë�ðê÷ò

ß«¬¸±® ¼»¬¿·´­
ïÜ»°¿®¬³»²¬ ±º Î¿¼·¿¬·±² Ñ²½±´±¹§ô Õ´·²·µ«³ ®»½¸¬­ ¼»® ×­¿®ô Ì»½¸²·­½¸»

Ë²·ª»®­·¬<¬ Ó$²½¸»²ô Ó«²·½¸ô Ù»®³¿²§ò îÜ»°¿®¬³»²¬ ±º Î¿¼·¿¬·±² Ñ²½±´±¹§ô

Ò¿¬·±²¿´ Ý¿²½»® Ý»²¬»® Ø±­°·¬¿´ô Ì±µ§±ô Ö¿°¿²ò íÝ´·²·½¿´ Ý±±°»®¿¬·±² Ù®±«° ó

×²²¿¬» ×³³«²·¬§ ·² Ì«³±® Þ·±´±¹§ô ×²­¬·¬«¬» ±º Þ·±³»¼·½¿´ ×³¿¹·²¹ ø×ÞÓ×÷ô

Ø»´³¸±´¬¦ Æ»²¬®«³ Ó$²½¸»²ô Ó«²·½¸ô Ù»®³¿²§ò

Î»½»·ª»¼æ ïè Ú»¾®«¿®§ îðïë ß½½»°¬»¼æ ïí Ö«´§ îðïë

Î»º»®»²½»­

ïò Þ±¬¦´»® Ýô Û´́ ©¿®¬ Öô Ù$²¬¸»® Éô Û·­­²»® Ùô Ó«´¬¸±ºº Ùò Í§²»®¹·­¬·½ »ºº»½¬­ ±º ¸»¿¬

¿²¼ ÛÌóïèóÑÝØí ±² ³»³¾®¿²» »¨°®»­­·±² ±º ¸­°éð ¿²¼ ´§­·­ ±º ´»«µ»³·½ Õëêî

½»´́ ­ò Û¨° Ø»³¿¬± ò́ ïçççåîéøí÷æìéð�èò ¼±·æïðòïðïêñÍðíðïóìéîÈøçè÷ðððëëóïò

îò Í¸¿®³¿ Íô Í·²¹¸ Îô Õ¿«® Óô Õ¿«® Ùò Ô¿¬»ó±²­»¬ ¼·»¬¿®§ ®»­¬®·½¬·±²

½±³°»²­¿¬»­ º±® ¿¹»ó®»´¿¬»¼ ·²½®»¿­» ·² ±¨·¼¿¬·ª» ­¬®»­­ ¿²¼ ¿´¬»®¿¬·±²­ ±º

ØÍÐéð ¿²¼ ­§²¿°­·² ï °®±¬»·² ´»ª»´­ ·² ³¿´» É·­¬¿® ®¿¬­ò Þ·±¹»®±²¬±´±¹§ò

îðïðåïïøî÷æïçé�îðçò ¼±·æïðòïððéñ­ïðëîîóððçóçîìðóìò

íò Ý·±½½¿ ÜÎô ß®®·¹± ßÐô Ý¿´¼»®©±±¼ ÍÕò Ø»¿¬ ­¸±½µ °®±¬»·²­ ¿²¼ ¸»¿¬ ­¸±½µ

º¿½¬±®óï ·² ½¿®½·²±¹»²»­·­ ¿²¼ ¬«³±® ¼»ª»´±°³»²¬æ ¿² «°¼¿¬»ò ß®½¸ Ì±¨·½±´ò

îðïíåèéøï÷æïç�ìèò ¼±·æïðòïððéñ­ððîðìóðïîóðçïèó¦ò

ìò Ü¿µ¿°°¿¹¿®· Òô Ò»»´§ Ôô Ì¿²¹®· Íô Ô«²¼¹®»² Õô Ø·°±´·¬± Ôô Û­¬®»´´¿¼± ßô »¬ ¿´ò

ß² ·²ª»­¬·¹¿¬·±² ·²¬± ¬¸» °±¬»²¬·¿´ «­» ±º ­»®«³ Ø­°éð ¿­ ¿ ²±ª»´ ¬«³±«®

¾·±³¿®µ»® º±® Ø­°çð ·²¸·¾·¬±®­ò Þ·±³¿®µ»®­ò îðïðåïëøï÷æíï�èò ¼±·æïðòíïðçñ

ïíëìéëððçðíîêïíìéò

ëò Ó«´¬¸±ºº Ùô Þ±¬¦´»® Ýô É·»­²»¬ Óô Ó$´´»® Ûô Ó»·»® Ìô É·´³¿²²­ Éô »¬ ¿´ò ß

­¬®»­­ó·²¼«½·¾´» éîóµÜ¿ ¸»¿¬ó­¸±½µ °®±¬»·² øØÍÐéî÷ ·­ »¨°®»­­»¼ ±² ¬¸»

­«®º¿½» ±º ¸«³¿² ¬«³±® ½»´´­ô ¾«¬ ²±¬ ±² ²±®³¿´ ½»´´­ò ×²¬ Ö Ý¿²½»®ò

ïççëåêïøî÷æîéî�çò

êò Ú»®®¿®·²· Óô Ø»´¬¿· Íô Æ±½½¸· ÓÎô Î«¹¿®´· Ýò Ë²«­«¿´ »¨°®»­­·±² ¿²¼

´±½¿´·¦¿¬·±² ±º ¸»¿¬ó­¸±½µ °®±¬»·²­ ·² ¸«³¿² ¬«³±® ½»´´­ò ×²¬ Ö Ý¿²½»®ò

ïççîåëïøì÷æêïí�çò

éò Ø¿²¬­½¸»´ Óô Ðº·­¬»® Õô Ö±®¼¿² ßô Í½¸±´¦ Îô ß²¼®»»­»² Îô Í½¸³·¬¦ Ùô »¬ ¿´ò

Ø­°éð °´¿­³¿ ³»³¾®¿²» »¨°®»­­·±² ±² °®·³¿®§ ¬«³±® ¾·±°­§ ³¿¬»®·¿´ ¿²¼

¾±²» ³¿®®±© ±º ´»«µ»³·½ °¿¬·»²¬­ò Ý»´´ Í¬®»­­ Ý¸¿°»®±²»­ò îðððåëøë÷æìíè�ìîò

ÐÓÝíïîèéìò

èò ß¹¸¼¿­­· ßô Ð¸·´´·°­ Ðô Ü«¼»¶¿ Êô Ü¸¿«´¿µ¸¿²¼· Üô Í¸¿®·º Îô Ü¿©®¿ Îô »¬ ¿´ò

Ø»¿¬ ­¸±½µ °®±¬»·² éð ·²½®»¿­»­ ¬«³±®·¹»²·½·¬§ ¿²¼ ·²¸·¾·¬­ ¿°±°¬±­·­ ·²

°¿²½®»¿¬·½ ¿¼»²±½¿®½·²±³¿ò Ý¿²½»® Î»­ò îððéåêéøî÷æêïê�îëò

çò Ù¿®®·¼± Ýô Ù«®¾«¨¿²· Íô Î¿ª¿¹²¿² Ôô Õ®±»³»® Ùò Ø»¿¬ ­¸±½µ °®±¬»·²­æ

»²¼±¹»²±«­ ³±¼«´¿¬±®­ ±º ¿°±°¬±¬·½ ½»´´ ¼»¿¬¸ò Þ·±½¸»³ Þ·±°¸§­ Î»­

Ý±³³«²ò îððïåîèêøí÷æìíí�ìîò ¼±·æïðòïððêñ¾¾®½òîððïòëìîéò

ïðò Ö<<¬¬»´< Óô É·­­·²¹ Üô Õ±µ¸±´³ Õô Õ¿´´«²µ· Ìô Û¹»¾´¿¼ Óò Ø­°éð »¨»®¬­ ·¬­

¿²¬·ó¿°±°¬±¬·½ º«²½¬·±² ¼±©²­¬®»¿³ ±º ½¿­°¿­»óíó´·µ» °®±¬»¿­»­ò ÛÓÞÑ Öò

ïççèåïéøîï÷æêïîì�íìò ¼±·æïðòïðçíñ»³¾±¶ñïéòîïòêïîìò

ïïò Ù¿± Çô Ø¿² Ýô Ø«¿²¹ Øô È·² Çô È« Çô Ô«± Ôô »¬ ¿´ò Ø»¿¬ ­¸±½µ °®±¬»·² éð

¬±¹»¬¸»® ©·¬¸ ·¬­ ½±ó½¸¿°»®±²» ÝØ×Ð ·²¸·¾·¬­ ÌÒÚó¿´°¸¿ ·²¼«½»¼ ¿°±°¬±­·­

¾§ °®±³±¬·²¹ °®±¬»¿­±³¿´ ¼»¹®¿¼¿¬·±² ±º ¿°±°¬±­·­ ­·¹²¿´ó®»¹«´¿¬·²¹

µ·²¿­»ïò ß°±°¬±­·­ò îðïðåïëøé÷æèîî�ííò ¼±·æïðòïððéñ­ïðìçëóðïðóðìçëóéò

ïîò Ç¿²¹ Èô É¿²¹ Öô Æ¸±« Çô É¿²¹ Çô É¿²¹ Íô Æ¸¿²¹ Éò Ø­°éð °®±³±¬»­

½¸»³±®»­·­¬¿²½» ¾§ ¾´±½µ·²¹ Þ¿¨ ³·¬±½¸±²¼®·¿´ ¬®¿²­´±½¿¬·±² ·²

±ª¿®·¿² ½¿²½»® ½»´´­ò Ý¿²½»® Ô»¬¬ò îðïîåíîïøî÷æïíé�ìíò ¼±·æïðòïðïêñ

¶ò½¿²´»¬òîðïîòðïòðíðò

ïíò Õ·®µ»¹¿¿®¼ Ìô Î±¬¸ ßÙô Ð»¬»®­»² ÒØô Ó¿¸¿´µ¿ ßÕô Ñ´­»² ÑÜô Ó±·´¿²»² ×ô »¬ ¿´ò

Ø­°éð ­¬¿¾·´·¦»­ ´§­±­±³»­ ¿²¼ ®»ª»®¬­ Ò·»³¿²²óÐ·½µ ¼·­»¿­»ó¿­­±½·¿¬»¼

´§­±­±³¿´ °¿¬¸±´±¹§ò Ò¿¬«®»ò îðïðåìêíøéîèð÷æëìç�ëíò ¼±·æïðòïðíèñ²¿¬«®»ðèéïðò

ïìò Þ¿§»® Ýô Ô·»¾¸¿®¼¬ ÓÛô Í½¸³·¼ ÌÛô Ì®¿¶µ±ª·½óß®­·½ Óô Ø«¾» Õô Í°»½¸¬ ØÓô

»¬ ¿´ò Ê¿´·¼¿¬·±² ±º ¸»¿¬ ­¸±½µ °®±¬»·² éð ¿­ ¿ ¬«³±®ó­°»½·º·½ ¾·±³¿®µ»® º±®

³±²·¬±®·²¹ ¬¸» ±«¬½±³» ±º ®¿¼·¿¬·±² ¬¸»®¿°§ ·² ¬«³±® ³±«­» ³±¼»´­ò ×²¬ Ö

Î¿¼·¿¬ Ñ²½±´ Þ·±´ Ð¸§­ò îðïìåèèøí÷æêçì�éððò ¼±·æïðòïðïêñ¶ò·¶®±¾°òîðïíòïïòððèò

ïëò Ù»¸®³¿²² Óô Í°»½¸¬ ØÓô Þ¿§»® Ýô Þ®¿²¼­¬»¬¬»® Óô Ý¸·¦¦¿´· Þô Ü«³¿ Óô »¬ ¿´ò

Ø­°éð ó ¿ ¾·±³¿®µ»® º±® ¬«³±® ¼»¬»½¬·±² ¿²¼ ³±²·¬±®·²¹ ±º ±«¬½±³» ±º

®¿¼·¿¬·±² ¬¸»®¿°§ ·² °¿¬·»²¬­ ©·¬¸ ­¯«¿³±«­ ½»´´ ½¿®½·²±³¿ ±º ¬¸» ¸»¿¼ ¿²¼

²»½µò Î¿¼·¿¬ Ñ²½±´ò îðïìåçæïíïò ¼±·æïðòïïèêñïéìèóéïéÈóçóïíïò

ïêò Í¬¿²¹´ Íô Ê¿®¹¿ Öô Ú®»§­±´¼¬ Þô Ì®¿¶µ±ª·½óß®­·½ Óô Í·ª»µ» ÖÌô Ù®»¬»² ÚÎô »¬ ¿´ò

Í»´»½¬·ª» ·² ª·ª± ·³¿¹·²¹ ±º ­§²¹»²»·½ô ­°±²¬¿²»±«­ô ¿²¼ ¨»²±¹®¿º¬ ¬«³±®­

«­·²¹ ¿ ²±ª»´ ¬«³±® ½»´´ó­°»½·º·½ Ø­°éð °»°¬·¼»ó¾¿­»¼ °®±¾»ò Ý¿²½»® Î»­ò

îðïìåéìøîí÷æêçðí�ïîò ¼±·æïðòïïëèñðððèóëìéîòÝßÒóïìóðìïíò

ïéò Ù»¸®³¿²² Óô Í¬¿²¹´ Íô Ú±«´¼­ Ùßô Ñ»´´·²¹»® Îô Þ®»«²·²¹»® Íô Î¿¼ Îô »¬ ¿´ò

Ì«³±® ·³¿¹·²¹ ¿²¼ ¬¿®¹»¬·²¹ °±¬»²¬·¿´ ±º ¿² Ø­°éðó¼»®·ª»¼ ïìó³»®

°»°¬·¼»ò ÐÔ±Í Ñ²»ò îðïìåçøè÷æ»ïðëíììò ¼±·æïðòïíéïñ¶±«®²¿´ò°±²»òðïðëíììò

ïèò Î»®±´» ßÔô Ö»¹± Ùô Ù¿®®·¼± Ýò Ø­°éðæ ¿²¬·ó¿°±°¬±¬·½ ¿²¼ ¬«³±®·¹»²·½

°®±¬»·²ò Ó»¬¸±¼­ Ó±´ Þ·±´ øÝ´·º¬±²ô ÒÖ÷ò îðïïåéèéæîðë�íðò ¼±·æïðòïððéñ

çéèóïóêïééçóîçëóíÁïêò

ïçò Í¿§»®­ ÌÖò Ì¿®¹»¬·²¹ ¬¸» »¨¬®·²­·½ ¿°±°¬±­·­ ­·¹²¿´·²¹ °¿¬¸©¿§ º±® ½¿²½»®

¬¸»®¿°§ò Ý¿²½»® ×³³«²±´ ×³³«²±¬¸»®ò îðïïåêðøè÷æïïéí�èðò ¼±·æïðòïððéñ

­ððîêîóðïïóïððèóìò

îðò ×¹²»§ ÚØô Õ®¿³³»® ÐØò Ü»¿¬¸ ¿²¼ ¿²¬·ó¼»¿¬¸æ ¬«³±«® ®»­·­¬¿²½» ¬±

¿°±°¬±­·­ò Ò¿¬ Î»ª Ý¿²½»®ò îððîåîøì÷æîéé�èèò

îïò Õ«´·µ±ª ßÊô Í¸·´±ª ÛÍô Ó«º¿¦¿´±ª ×ßô Ù±¹ª¿¼¦» Êô Ò»¼±­°¿­±ª Íßô

Æ¸·ª±¬±ª­µ§ Þò Ý§¬±½¸®±³» ½æ ¬¸» ß½¸·´´»­� ¸»»´ ·² ¿°±°¬±­·­ò Ý»´´ Ó±´ Ô·º»

Í½·ò îðïîåêçøïï÷æïéèé�çéò ¼±·æïðòïððéñ­ðððïèóðïïóðèçëó¦ò

îîò Ò§´¿²¼­¬»¼ Öô Ù§®¼óØ¿²­»² Óô Ü¿²·»´»©·½¦ ßô Ú»¸®»²¾¿½¸»® Òô Ô¿¼»³¿²² Ëô

Ø±§»®óØ¿²­»² Óô »¬ ¿´ò Ø»¿¬ ­¸±½µ °®±¬»·² éð °®±³±¬»­ ½»´´ ­«®ª·ª¿´ ¾§

·²¸·¾·¬·²¹ ´§­±­±³¿´ ³»³¾®¿²» °»®³»¿¾·´·¦¿¬·±²ò Ö Û¨° Ó»¼ò

îððìåîððøì÷æìîë�íëò

îíò Ö<<¬¬»´< Óò Û­½¿°·²¹ ½»´´ ¼»¿¬¸æ ­«®ª·ª¿´ °®±¬»·²­ ·² ½¿²½»®ò Û¨° Ý»´´ Î»­ò

ïçççåîìèøï÷æíð�ìíò

îìò Ù±¬±¸ Ìô Ì»®¿¼¿ Õô Ñ§¿¼±³¿®· Íô Ó±®· Óò ¸­°éðóÜ²¿Ö ½¸¿°»®±²» °¿·®

°®»ª»²¬­ ²·¬®·½ ±¨·¼»ó ¿²¼ ÝØÑÐó·²¼«½»¼ ¿°±°¬±­·­ ¾§ ·²¸·¾·¬·²¹

¬®¿²­´±½¿¬·±² ±º Þ¿¨ ¬± ³·¬±½¸±²¼®·¿ò Ý»´´ Ü»¿¬¸ Ü·ºº»®ò îððìåïïøì÷æíçð�ìðîò

¼±·æïðòïðíèñ­¶ò½¼¼òììðïíêçò

îëò Í¬¿²µ·»©·½¦ ßÎô Ô¿½¸¿°»´´» Ùô Ú±± ÝÐô Î¿¼·½·±²· ÍÓô Ó±­­»® ÜÜò Ø­°éð

·²¸·¾·¬­ ¸»¿¬ó·²¼«½»¼ ¿°±°¬±­·­ «°­¬®»¿³ ±º ³·¬±½¸±²¼®·¿ ¾§ °®»ª»²¬·²¹

Þ¿¨ ¬®¿²­´±½¿¬·±²ò Ö Þ·±´ Ý¸»³ò îððëåîèðøìê÷æíèéîç�íçò

îêò Ù«± Úô Í·¹«¿ Ýô Þ¿ ·́ Ðô Ù»±®¹» Ðô Ú·­µ«­ Éô Í½«¬± ßô »¬ ¿ ò́ Ó»½¸¿²·­¬·½ ®±´» ±º ¸»¿¬

­¸±½µ °®±¬»·² éð ·² Þ½®óß¾´ó³»¼·¿¬»¼ ®»­·­¬¿²½» ¬± ¿°±°¬±­·­ ·² ¸«³¿² ¿½«¬»

´»«µ»³·¿ ½»´´­ò Þ´±±¼ò îððëåïðëøí÷æïîìê�ëëò ¼±·æïðòïïèîñ¾´±±¼óîððìóðëóîðìïò

îéò Ù»¸®³¿²² Óô Ó¿®·»²¸¿¹»² Öô Û·½¸¸±´¬¦óÉ·®¬¸ Øô Ú®·¬¦ Ûô Û´´©¿®¬ Öô Ö<<¬¬»´< Óô

»¬ ¿´ò Ü«¿´ º«²½¬·±² ±º ³»³¾®¿²»ó¾±«²¼ ¸»¿¬ ­¸±½µ °®±¬»·² éð øØ­°éð÷ô

Þ¿¹óìô ¿²¼ Ø­°ìðæ °®±¬»½¬·±² ¿¹¿·²­¬ ®¿¼·¿¬·±²ó·²¼«½»¼ »ºº»½¬­ ¿²¼ ¬¿®¹»¬

­¬®«½¬«®» º±® ²¿¬«®¿´ µ·´´»® ½»´´­ò Ý»´´ Ü»¿¬¸ Ü·ºº»®ò îððëåïîøï÷æíè�ëïò

¼±·æïðòïðíèñ­¶ò½¼¼òììðïëïðò

îèò Ó«´¬¸±ºº Ùô Þ±¬¦´»® Ýô Ö»²²»² Ôô Í½¸³·¼¬ Öô Û´´©¿®¬ Öô ×­­»´­ Îò Ø»¿¬ ­¸±½µ

°®±¬»·² éî ±² ¬«³±® ½»´´­æ ¿ ®»½±¹²·¬·±² ­¬®«½¬«®» º±® ²¿¬«®¿´ µ·´´»® ½»´´­ò Ö

×³³«²±´ò ïççéåïëèøç÷æìíìï�ëðò

îçò Æ¿¿®«® Òô Ù¿¾¿· Êô Ð±®½± Öô Ý¿´¼»®©±±¼ Íô Í¸»®³¿² Óò Ì¿®¹»¬·²¹ ¸»¿¬ ­¸±½µ

®»­°±²­» ¬± ­»²­·¬·¦» ½¿²½»® ½»´´­ ¬± °®±¬»¿­±³» ¿²¼ Ø­°çð ·²¸·¾·¬±®­ò

Ý¿²½»® Î»­ò îððêåêêøí÷æïéèí�çïò

íðò Ð«´¿­µ· Þßô Ì»®³¿² ÜÍô Õ¸¿² Íô Ó«´´»® Ûô Ñ­¬®¿²¼óÎ±­»²¾»®¹ Íò Ý±±°»®¿¬·ª·¬§

±º Í¬¿°¸§´±½±½½¿´ ¿«®»«­ »²¬»®±¬±¨·² Þ ­«°»®¿²¬·¹»²ô ³¿¶±®

¸·­¬±½±³°¿¬·¾·´·¬§ ½±³°´»¨ ½´¿­­ ××ô ¿²¼ ÝÜèð º±® ·³³«²±¬¸»®¿°§ ±º

¿¼ª¿²½»¼ ­°±²¬¿²»±«­ ³»¬¿­¬¿­»­ ·² ¿ ½´·²·½¿´´§ ®»´»ª¿²¬ °±­¬±°»®¿¬·ª»

³±«­» ¾®»¿­¬ ½¿²½»® ³±¼»´ò Ý¿²½»® Î»­ò îðððåêðøïð÷æîéïð�ëò

íïò Ö·²»µ Óô Ý¸§´·²­µ· Õô Ú±²º¿®¿ ×ô Ø¿«»® Óô Ü±«¼²¿ Ößô Ý¸¿®°»²¬·»® Ûò ß

°®±¹®¿³³¿¾´» ¼«¿´óÎÒßó¹«·¼»¼ ÜÒß »²¼±²«½´»¿­» ·² ¿¼¿°¬·ª» ¾¿½¬»®·¿´

·³³«²·¬§ò Í½·»²½»ò îðïîåííéøêðçê÷æèïê�îïò ¼±·æïðòïïîêñ­½·»²½»òïîîëèîçò

íîò Ð±«¹»¬ ÖÐô Ó¿¬¸»® ÍÖò Ù»²»®¿´ ¿­°»½¬­ ±º ¬¸» ½»´´«´¿® ®»­°±²­» ¬± ´±©ó ¿²¼

¸·¹¸óÔÛÌ ®¿¼·¿¬·±²ò Û«® Ö Ò«½´ Ó»¼ò îððïåîèøì÷æëìï�êïò

ííò Î¿² Úßô Ø­« ÐÜô Ô·² ÝÇô Ù±±¬»²¾»®¹ ÖÍô Õ±²»®³¿²² Íô Ì®»ª·²± ßÛô »¬ ¿´ò

Ü±«¾´» ²·½µ·²¹ ¾§ ÎÒßó¹«·¼»¼ ÝÎ×ÍÐÎ Ý¿­ç º±® »²¸¿²½»¼ ¹»²±³»

»¼·¬·²¹ ­°»½·º·½·¬§ò Ý»´ ò́ îðïíåïëìøê÷æïíèð�çò ¼±·æïðòïðïêñ¶ò½»´ ò́îðïíòðèòðîïò

íìò Ô¿»³³´· ËÕò Ý´»¿ª¿¹» ±º ­¬®«½¬«®¿´ °®±¬»·²­ ¼«®·²¹ ¬¸» ¿­­»³¾´§ ±º ¬¸»

¸»¿¼ ±º ¾¿½¬»®·±°¸¿¹» Ììò Ò¿¬«®»ò ïçéðåîîéøîëç÷æêèð�ëò ¼±·æïðòïðíèñîîéêèð¿ò

íëò Í½¸·´´·²¹ Üô Ù»¸®³¿²² Óô Í¬»·²»³ Ýô Ü» Óßô Ð±½µ´»§ ßÙô ß¾»²¼ Óô »¬ ¿´ò

Þ·²¼·²¹ ±º ¸»¿¬ ­¸±½µ °®±¬»·² éð ¬± »¨¬®¿½»´´«´¿® °¸±­°¸¿¬·¼§´­»®·²»

°®±³±¬»­ µ·´´·²¹ ±º ²±®³±¨·½ ¿²¼ ¸§°±¨·½ ¬«³±® ½»´´­ò ÚßÍÛÞ Öò

îððçåîíøè÷æîìêé�ééò ¼±·æïðòïðçêñº¶òðèóïîëîîçò

íêò Ì±©¾·² Øô Í¬¿»¸»´·² Ìô Ù±®¼±² Öò Û´»½¬®±°¸±®»¬·½ ¬®¿²­º»® ±º °®±¬»·²­ º®±³

°±´§¿½®§´¿³·¼» ¹»´­ ¬± ²·¬®±½»´´«´±­» ­¸»»¬­æ °®±½»¼«®» ¿²¼ ­±³»

¿°°´·½¿¬·±²­ò Ð®±½ Ò¿¬´ ß½¿¼ Í½· Ë Í ßò ïçéçåéêøç÷æìíëð�ìò ¼±·æïðòïðéíñ

°²¿­òéêòçòìíëðò

íéò Ó«®¿µ¿³· Òô Ó±®· Ìô Ç±­¸·³±¬± Íô ×¬± Çô Õ±¾¿§¿­¸· Õô Õ»² Øô »¬ ¿´ò

Û¨°®»­­·±² ±º Û°ÝßÓ ¿²¼ °®±¹²±­·­ ·² »¿®´§ó­¬¿¹» ¹´±¬¬·½ ½¿²½»® ¬®»¿¬»¼ ¾§

®¿¼·±¬¸»®¿°§ò Ô¿®§²¹±­½±°»ò îðïìåïîìøïï÷æÛìíï�êò ¼±·æïðòïððîñ´¿®§òîìèíçò

íèò Ô»» ÖÓô Þ»®²­¬»·² ßò °ëí ³«¬¿¬·±²­ ·²½®»¿­» ®»­·­¬¿²½» ¬± ·±²·¦·²¹ ®¿¼·¿¬·±²ò

Ð®±½ Ò¿¬´ ß½¿¼ Í½· Ë Í ßò ïççíåçðøïî÷æëéìî�êò

Ó«®¿µ¿³· »¬ ¿´ò Î¿¼·¿¬·±² Ñ²½±´±¹§  øîðïë÷ ïðæïìç Ð¿¹» ïî ±º ïí



íçò É« Øô Í½¸·ºº ÜÍô Ô·² Çô Ò»¾±±®· ØÖô Ù±§¿´ Íô Ú»²¹ Æô »¬ ¿´ò ×±²·¦·²¹ ®¿¼·¿¬·±²

­»²­·¬·¦»­ ¾®»¿­¬ ½¿²½»® ½»´´­ ¬± Þ½´óî ·²¸·¾·¬±®ô ßÞÌóéíéô ¬¸®±«¹¸ ®»¹«´¿¬·²¹

Ó½´óïò Î¿¼·¿¬ Î»­ò îðïìåïèîøê÷æêïè�îëò ¼±·æïðòïêêéñÎÎïíèëêòïò

ìðò Æ¸¿²¹ Ðô Ô»« Ö×ô Ó«®°¸§ ÓÛô Ù»±®¹» ÜÔô Ó¿®³±®­¬»·² Îò Ý®§­¬¿´ ­¬®«½¬«®» ±º

¬¸» ­¬®»­­ó·²¼«½·¾´» ¸«³¿² ¸»¿¬ ­¸±½µ °®±¬»·² éð ­«¾­¬®¿¬»ó¾·²¼·²¹ ¼±³¿·²

·² ½±³°´»¨ ©·¬¸ °»°¬·¼» ­«¾­¬®¿¬»ò ÐÔ±Í ÑÒÛò îðïìåçøé÷æ»ïðíëïèò

¼±·æïðòïíéïñ¶±«®²¿´ò°±²»òðïðíëïèò

ìïò Ü¿«¹¿¿®¼ Óô Î±¸¼» Óô Ö<<¬¬»´< Óò Ì¸» ¸»¿¬ ­¸±½µ °®±¬»·² éð º¿³·´§æ Ø·¹¸´§

¸±³±´±¹±«­ °®±¬»·²­ ©·¬¸ ±ª»®´¿°°·²¹ ¿²¼ ¼·­¬·²½¬ º«²½¬·±²­ò ÚÛÞÍ Ô»¬¬ò

îððéåëèïøïç÷æíéðî�ïðò ¼±·æïðòïðïêñ¶òº»¾­´»¬òîððéòðëòðíçò

ìîò Ü¿«¹¿¿®¼ Óô Ö<<¬¬»´< Óô Î±¸¼» Óò Ø­°éðóî ·­ ®»¯«·®»¼ º±® ¬«³±® ½»´´

¹®±©¬¸ ¿²¼ ­«®ª·ª¿´ò Ý»´´ Ý§½´»ò îððëåìøé÷æèéé�èðò

ìíò Æ±®¦· Ûô Þ±²ª·²· Ðò ×²¼«½·¾´» ¸­°éð ·² ¬¸» ®»¹«´¿¬·±² ±º ½¿²½»® ½»´´ ­«®ª·ª¿´æ

¿²¿´§­·­ ±º ½¸¿°»®±²» ·²¼«½¬·±²ô »¨°®»­­·±² ¿²¼ ¿½¬·ª·¬§ò Ý¿²½»®ò

îðïïåíøì÷æíçîï�ëêò ¼±·æïðòííçðñ½¿²½»®­íðìíçîïò

ììò Þ»»®» ØÓô É±´º ÞÞô Ý¿·² Õô Ó±­­»® ÜÜô Ó¿¸¾±«¾· ßô Õ«©¿²¿ Ìô »¬ ¿ ò́ Ø»¿¬ó­¸±½µ

°®±¬»·² éð ·² ·̧¾·¬­ ¿°±°¬±­·­ ¾§ °®»ª»²¬·²¹ ®»½®«·¬³»²¬ ±º °®±½¿­°¿­»óç ¬± ¬¸»

ß°¿ºóï ¿°±°¬±­±³»ò Ò¿¬ Ý»´́ Þ·± ò́ îðððåîøè÷æìêç�éëò

ìëò Ð¿²¼»§ Ðô Í¿´»¸ ßô Ò¿µ¿¦¿©¿ ßô Õ«³¿® Íô Í®·²·ª¿­«´¿ ÍÓô Õ«³¿® Êô »¬ ¿´ò Ò»¹¿¬·ª»

®»¹«´¿¬·±² ±º ½§¬±½¸®±³» ½ó³»¼·¿¬»¼ ±´·¹±³»®·¦¿¬·±² ±º ß°¿ºóï ¿²¼ ¿½¬·ª¿¬·±²

±º °®±½¿­°¿­»óç ¾§ ¸»¿¬ ­¸±½µ °®±¬»·² çðò ÛÓÞÑ Öò îðððåïçøïê÷æìíïð�îîò

ìêò Ð¿®µ ØÍô Ý¸± ÍÙô Õ·³ ÝÕô Ø©¿²¹ ØÍô Ò±¸ ÕÌô Õ·³ ÓÍô »¬ ¿´ò Ø»¿¬ ­¸±½µ

°®±¬»·² ¸­°éî ·­ ¿ ²»¹¿¬·ª» ®»¹«´¿¬±® ±º ¿°±°¬±­·­ ­·¹²¿´ó®»¹«´¿¬·²¹ µ·²¿­»

ïò Ó±´ Ý»´´ Þ·±´ò îððîåîîøîî÷æééîï�íðò

ìéò Ð»¬»®­»² ÒØô Õ·®µ»¹¿¿®¼ Ìô Ñ´­»² ÑÜô Ö<<¬¬»´< Óò Ý±²²»½¬·²¹ Ø­°éðô

­°¸·²¹± ·́°·¼ ³»¬¿¾±´·­³ ¿²¼ ´§­±­±³¿´ ­¬¿¾· ·́¬§ò Ý»´´ Ý§½´»ò îðïðåçøïî÷æîíðë�çò

ìèò Ø·¹¸¬±©»® ÔÛô Ù«·¼±² ÐÌò Í»´»½¬·ª» ®»´»¿­» º®±³ ½«´¬«®»¼ ³¿³³¿´·¿² ½»´´­

±º ¸»¿¬ó­¸±½µ ø­¬®»­­÷ °®±¬»·²­ ¬¸¿¬ ®»­»³¾´» ¹´·¿ó¿¨±² ¬®¿²­º»® °®±»¬·­²ò

Ö Ý»´´ Ð¸§­·±´ò ïçèçåïíèøî÷æîëé�êêò

ìçò Ò·½µ»´ Éô Í»»¼±®º Óò Ë²½±²ª»²¬·±²¿´ ³»½¸¿²­·³­ ±º °®±»¬»·² ¬®¿²­°±®¬ ¬±

¬¸» ½»´´ ­«®º¿½» ±º »«µ¿®§±¬·½ ½»´´­ò ß²²« Î»ª Ý»´´ Ü»ª Þ·±´ò îððèåîìæîèé�íðèò

¼±·æïðòïïìêñ¿²²«®»ªò½»´´¾·±òîìòïïðéðéòïéëíîðò

ëðò Ó«´¬¸±ºº Ùò Ø»¿¬ ­¸±½µ °®±¬»·² éð øØ­°éð÷æ ³»³¾®¿²» ´±½¿¬·±²ô »¨°±®¬ ¿²¼

·³³«²±´±¹·½¿´ ®»´»ª¿²½»ò Ó»¬¸±¼­ò îððéåìíøí÷æîîç�íéò ¼±·æïðòïðïêñ

¶ò§³»¬¸òîððéòðêòððêò

ëïò Ù»¸®³¿²² Óô Ô·»¾·­½¸ Ùô Í½¸³·¬¦ Ùô ß²¼»®­±² Îô Í¬»·²»³ Ýô Ü» Óßô »¬ ¿´ò

Ì«³±®ó­°»½·º·½ Ø­°éð °´¿­³¿ ³»³¾®¿²» ´±½¿´·¦¿¬·±² ·­ »²¿¾´»¼ ¾§ ¬¸»

¹´§½±­°¸·²¹±´·°·¼ Ù¾íò ÐÔ±Í ÑÒÛò îððèåíøì÷æ»ïçîëò

ëîò Õ±³¿®±ª¿ ÛÇô Ó»­¸¿´µ·²¿ Üßô ßµ­»²±ª ÒÜô Ð½¸» ·́² ×Óô Ó¿®¬§²±ª¿ Ûô Ó¿®¹« ·́­ Þßô

»¬ ¿ ò́ Ì¸» ¼·­½±ª»®§ ±º Ø­°éð ¼±³¿·² ©·¬¸ ½»´́ ó°»²»¬®¿¬·²¹ ¿½¬·ª·¬§ò Ý»´́ Í¬®»­­

Ý¸¿°»®±²»­ò îðïëåîðæíìí�ëìò ¼±·æïðòïððéñ­ïîïçîóðïìóðëëìó¦ò

ëíò Í¸»ª¬­±ª Óßô Õ±³¿®±ª¿ ÛÇô Ó»­¸¿´µ·²¿ Üßô Þ§½¸µ±ª¿ ÒÊô ßµ­»²±ª ÒÜô

ß¾µ·² ÍÊô »¬ ¿´ò Û¨±¹»²±«­´§ ¼»´·ª»®»¼ Ø­°éð ¼·­°´¿½»­ ·¬­ »²¼±¹»²±«­

¿²¿´±¹«» ¿²¼ ­»²­·¬·¦»­ ½»²¿½»® ½»´´­ ¬± ´§³°¸§±½§¬»­ó³»¼·¿¬»¼

½§¬±¬±¨·½·¬§ò Ñ²½±¬¿®¹»¬ò îðïìåëøïð÷æíïðï�ïìò

ëìò Ø±®ª¿¬¸ ×ô Ê·¹¸ Ôò Ý»´´ ¾·±´±¹§æ Í¬¿¾·´·¬§ ·² ¬·³»­ ±º ­¬®»­­ò Ò¿¬«®»ò

îðïðåìêíøéîèð÷æìíê�èò ¼±·æïðòïðíèñìêíìíê¿ò

ëëò Ñ´·ª» ÐÔô Þ¿²¿¬¸ ÖÐô Í·²²±¬¬ ÔÌò Ð¸±­°¸±®§´¿¬»¼ ¸·­¬±²» ØîßÈ ·²

­°¸»®±·¼­ô ¬«³±®­ô ¿²¼ ¬·­­«»­ ±º ³·½» »¨°±­»¼ ¬± »¬±°±­·¼» ¿²¼

íó¿³·²±óïôîôìó¾»²¦±¬®·¿¦·²»óïôíó¼·±¨·¼»ò Ý¿²½»® Î»­ò îððìåêìøïë÷æëíêí�çò

¼±·æïðòïïëèñðððèóëìéîòÝßÒóðìóðéîçò

ëêò Ñ´·ª» ÐÔô Þ¿²¿¬¸ ÖÐò Ð¸±­°¸±®§´¿¬·±² ±º ¸·­¬±²» ØîßÈ ¿­ ¿ ³»¿­«®» ±º

®¿¼·±­»²­·¬·ª·¬§ò ×²¬ Ö Î¿¼·¿¬ Ñ²½±´ Þ·±´ Ð¸§­ò îððìåëèøî÷æííï�ëò

ëéò Ì¿·¬ ÍÉô Ù®»»² ÜÎò Ó·¬±½¸±²¼®·¿ ¿²¼ ½»´´ ¼»¿¬¸æ ±«¬»® ³»³¾®¿²»

°»®³»¿¾·´·¦¿¬·±² ¿²¼ ¾»§±²¼ò Ò¿¬ Î»ª Ó±´ Ý»´´ Þ·±´ò îðïðåïïøç÷æêîï�íîò

¼±·æïðòïðíèñ²®³îçëîò

ëèò Õ±®­³»§»® ÍÖô É»· ÓÝô Í¿·¬± Óô É»·́ »® Íô Ñ¸ ÕÖô Í½¸´»­·²¹»® ÐØò Ð®±ó¿°±°¬±¬·½

½¿­½¿¼» ¿½¬·ª¿¬»­ Þ×Üô © ·̧½¸ ± ·́¹±³»®·¦»­ ÞßÕ ±® ÞßÈ ·²¬± °±®»­ ¬¸¿¬ ®»­«´¬ ·²

¬¸» ®»´»¿­» ±º ½§¬±½¸®±³» ½ò Ý»´́ Ü»¿¬¸ Ü·ºº»®ò îðððåéøïî÷æïïêê�éíò ¼±·æïðòïðíèñ

­¶ò½¼¼òììððéèíò

ëçò Ðº·­¬»® Õô Î¿¼±²­ Öô Þ«­½¸ Îô Ì·¼¾¿´´ ÖÙô Ðº»·º»® Óô Ú®»·¬¿¹ Ôô »¬ ¿´ò Ð¿¬·»²¬

­«®ª·ª¿´ ¾§ Ø­°éð ³»³¾®¿²» °¸»²±¬§°»æ ¿­­±½·¿¬·±² ©·¬¸ ¼·ºº»®»²¬ ®±«¬»­

±º ³»¬¿­¬¿­·­ò Ý¿²½»®ò îððéåïïðøì÷æçîê�íëò ¼±·æïðòïððîñ½²½®òîîèêìò

êðò Þ®»«²·²¹»® Íô Û®¬´ Öô Þ¿§»® Ýô Õ²¿°» Ýô Ù«²¬¸»® Íô Î»¹»´ ×ô »¬ ¿´ò

Ï«¿²¬¿¬·ª» ¿²¿´§­·­ ±º ´·°±­±³¿´ Ø­°éð ·² ¬¸» ¾´±±¼ ±º ¬«³±® °¿¬·»²¬­

«­·²¹ ¿ ²±ª»´ ´·°Ø­°éð ÛÔ×Íßò Ö Ý´·² Ý»´´ ×³³«²±´ò ¼±·æ±®¹ñïðòìïéîñ

îïëëóçèççòïðððîêìò

êïò Ù»¸®³¿²² Óô Ý»®ª»´´± Óô Ó±²¬¿´¬± Ùô Ý¿°»´´± Úô Ù«´·²± ßô Õ²¿°» Ýô »¬ ¿´ò

Ø­°éð ­»®«³ ´»ª»´­ ¼·ºº»® ­·¹²·º·½¿²¬´§ ·² °¿¬·»²¬­ ©·¬¸ ½¸®±²·½ ¸»°¿¬·¬·­ô ´·»ª®

½¸·®®±­·­ ¿²¼ ¸»°¿¬±½»´´«´¿® ½¿®½·²±³¿ò Ú®±²¬ ×³³«²±´ò îðïìåëæíðéò

¼±·æïðòííèçñº·³³«òîðïìòððíðéò »Ý±´´»½¬·±²îðïìò

Í«¾³·¬ §±«® ²»¨¬ ³¿²«­½®·°¬ ¬± Þ·±Ó»¼ Ý»²¬®¿´
¿²¼ ¬¿µ» º«´´ ¿¼ª¿²¬¿¹» ±ºæ 

  Ý±²ª»²·»²¬ ±²´·²» ­«¾³·­­·±²

  Ì¸±®±«¹¸ °»»® ®»ª·»©

  Ò± ­°¿½» ½±²­¬®¿·²¬­ ±® ½±´±® �¹«®» ½¸¿®¹»­

  ×³³»¼·¿¬» °«¾´·½¿¬·±² ±² ¿½½»°¬¿²½»

  ×²½´«­·±² ·² Ð«¾Ó»¼ô ÝßÍô Í½±°«­ ¿²¼ Ù±±¹´» Í½¸±´¿®

  Î»­»¿®½¸ ©¸·½¸ ·­ º®»»´§ ¿ª¿·´¿¾´» º±® ®»¼·­¬®·¾«¬·±²

Í«¾³·¬ §±«® ³¿²«­½®·°¬ ¿¬ 
©©©ò¾·±³»¼½»²¬®¿´ò½±³ñ­«¾³·¬

Ó«®¿µ¿³· »¬ ¿´ò Î¿¼·¿¬·±² Ñ²½±´±¹§  øîðïë÷ ïðæïìç Ð¿¹» ïí ±º ïí



ï í

Ý¿²½»® ×³³«²±´ ×³³«²±¬¸»® øîðïë÷ êìæëçç�êðè
ÜÑ× ïðòïððéñ­ððîêîóðïëóïêêëóç

ÑÎ×Ù×ÒßÔ ßÎÌ×ÝÔÛ

ÒÆîèó·²¼«½»¼ ·²¸·¾·¬·±² ±º ØÍÚïô ÍÐï ¿²¼ ÒÚó Þ ¬®·¹¹»®­ 
¬¸» ´±­­ ±º ¬¸» ²¿¬«®¿´ µ·´´»® ½»´´ó¿½¬·ª¿¬·²¹ ´·¹¿²¼­ Ó×ÝßñÞ 
±² ¸«³¿² ¬«³±® ½»´´­

Ü¿²·»´¿ Í½¸·´´·²¹ i ß²²»¬¬ Õ$¸²»´ i Ú¿¾·¿² Ì»¬¦´¿ºº i 
Í¿®¿¸ Õ±²®¿¼ i Ù¿¾®·»´» Ó«´¬¸±ºº 

Î»½»·ª»¼æ ïð Ò±ª»³¾»® îðïì ñ ß½½»°¬»¼æ î Ú»¾®«¿®§ îðïë ñ Ð«¾´·­¸»¼ ±²´·²»æ ïè Ú»¾®«¿®§ îðïë 
w Ì¸» ß«¬¸±®ø­÷ îðïëò Ì¸·­ ¿®¬·½´» ·­ °«¾´·­¸»¼ ©·¬¸ ±°»² ¿½½»­­ ¿¬ Í°®·²¹»®´·²µò½±³

­«­½»°¬·¾·´·¬§ ¬± ÒÕ ½»´´ó³»¼·¿¬»¼ ´§­·­ ©¿­ ¿ºº»½¬»¼ò 
ß ­·²¹´» µ²±½µ¼±©² ±º ØÍÚï ¾§ ­¸ÎÒß ¼»½®»¿­»¼ 
¬¸» ­«®º¿½» »¨°®»­­·±² ±º Ó×ÝÞ ¾«¬ ²±¬ ¬¸¿¬ ±º Ó×Ýßô 
¿²¼ ¬¸»®»¾§ô ¬¸» ÒÕ ½»´´ó³»¼·¿¬»¼ ´§­·­ ©¿­ ±²´§ °¿®ó
¬·¿´´§ ¾´±½µ»¼ò ×² ½±²¬®¿­¬ô ÒÆîè ½±³°´»¬»´§ ¾´±½µ»¼ ¬¸» 
Ó×ÝßñÞ ³»³¾®¿²» »¨°®»­­·±² ±² ¬«³±® ½»´´­ ¿²¼ ¬¸»®»¾§ 
­¬®±²¹´§ ·²¸·¾·¬»¼ ¬¸» ÒÕ ½»´´ó³»¼·¿¬»¼ ½§¬±¬±¨·½·¬§ò Ì¸·­ 
»ºº»½¬ ³·¹¸¬ ¾» »¨°´¿·²»¼ ¾§ ¿ ­·³«´¬¿²»±«­ ·²¸·¾·¬·±² ±º 
¬¸» ¬®¿²­½®·°¬·±² º¿½¬±®­ ØÍÚïô Í°ï ¿²¼ ÒÚó Þ ¾§ ÒÆîèò 

­¸±«´¼ ¾» ·²ª»­¬·¹¿¬»¼ ©·¬¸ ®»­°»½¬ ¬± ¬¸»·® »ºº»½¬­ ±² ¬¸» 
·²²¿¬» ·³³«²» ­§­¬»³ò

Õ»§©±®¼­ Ø»¿¬ ­¸±½µ º¿½¬±® ï øØÍÚï÷ i Ó×ÝßñÞ i 
Ò¿¬«®¿´ µ·´´»® øÒÕ÷ ½»´´­ i ÒÕÙîÜ i ÒÊÐóßËÇçîî i ÒÆîè

ß¾¾®»ª·¿¬·±²­
ÞÓÞÚ  Þ«²¼»­³·²·­¬»®·«³ º$® Þ·´¼«²¹ «²¼ Ú±®­½¸«²¹
ÜÚÙ  Ü»«¬­½¸» Ú±®­½¸«²¹­¹»³»·²­½¸¿º¬
ÜÍÓÆ  Ü»«¬­½¸» Í¿³³´«²¹ ª±² Ó·µ®±±®¹¿²·­³»² «²¼ 

Æ»´´µ«´¬«®»²
ÚßÝÍ  Ú´«±®»­½»²½»ó¿½¬·ª¿¬»¼ ½»´´ ­±®¬·²¹
ØÍÚï  Ø»¿¬ ­¸±½µ º¿½¬±® ï
Ø­°  Ø»¿¬ ­¸±½µ °®±¬»·²
·½  ×²¬®¿½»´´«´¿®
×Ôóî  ×²¬»®´»«µ·² î
Ó×ÝßñÞ  Ó¿¶±® ¸·­¬±½±³°¿¬·¾·´·¬§ ½´¿­­ × ½¸¿·²ó®»´¿¬»¼ 

°®±¬»·²­ ß ¿²¼ Þ
ÓÚ×  
ÒÕÙîÜ  Ò¿¬«®¿´ µ·´´»® ¹®±«° îÜ
ÒÚó Þ  Ò«½´»¿® º¿½¬±® µ¿°°¿ó´·¹¸¬ó½¸¿·²ó»²¸¿²½»® ±º 

¿½¬·ª¿¬»¼ Þ ½»´´­
ÒÕ  Ò¿¬«®¿´ µ·´´»®
Ð×  Ð®±°·¼·«³ ·±¼·¼»
Í°ï  

ß¾­¬®¿½¬ Ì¸» ¿½¬·ª·¬§ ±º ²¿¬«®¿´ µ·´´»® øÒÕ÷ ½»´´­ ·­ ®»¹ó
«´¿¬»¼ ¾§ ¿½¬·ª¿¬·²¹ ¿²¼ ·²¸·¾·¬·²¹ ®»½»°¬±®­ô ©¸»®»¾§ ¬¸» 
Ýó¬§°» ´»½¬·² ²¿¬«®¿´ µ·´´»® ¹®±«° îÜ øÒÕÙîÜ÷ ®»½»°¬±® 
­»®ª»­ ¿­ ¬¸» ³¿¶±® ¿½¬·ª¿¬·²¹ ®»½»°¬±® ±² ÒÕ ½»´´­ ©¸·½¸ 
®»½±¹²·¦»­ ³¿¶±® ¸·­¬±½±³°¿¬·¾·´·¬§ ½´¿­­ × ½¸¿·²ó®»´¿¬»¼ 
°®±¬»·²­ ß ¿²¼ Þ øÓ×ÝßñÞ÷ò Ì¸» Ó×ÝßñÞ »¨°®»­­·±² ¸¿­ 
¾»»² ¼»­½®·¾»¼ ¬± ¾» ®»¹«´¿¬»¼ ¾§ ¬¸» ¬®¿²­½®·°¬·±² º¿½ó
¬±® ¸»¿¬ ­¸±½µ º¿½¬±® ï øØÍÚï÷ò ×²¸·¾·¬·±² ±º ¸»¿¬ ­¸±½µ 
°®±¬»·² çð øØ­°çð÷ ·­ µ²±©² ¬± ·²¼«½» ¬¸» ¸»¿¬ ­¸±½µ 
®»­°±²­» ª·¿ ¿½¬·ª¿¬·±² ±º ØÍÚï ©¸·½¸ ·­ ¿­­±½·¿¬»¼ ©·¬¸ 
¬«³±® ¼»ª»´±°³»²¬ô ³»¬¿­¬¿­·­ ¿²¼ ¬¸»®¿°§ ®»­·­¬¿²½» ¿²¼ 
¿´­± ©·¬¸ ¿² ·²½®»¿­»¼ ­«­½»°¬·¾·´·¬§ ¬± ÒÕ ½»´´ó³»¼·ó
¿¬»¼ ´§­·­ò Ì¸»®»º±®»ô ©» ½±³°¿®»¼ ¬¸» »ºº»½¬­ ±º Ø­°çð 
·²¸·¾·¬±® ÒÊÐóßËÇçîîô ØÍÚï ·²¸·¾·¬±® ÒÆîè ¿²¼ ØÍÚï 
µ²±½µ¼±©² ±² ¬¸» ­»²­·¬·ª·¬§ ±º ´«²¹ øØïííç÷ ¿²¼ ¾®»¿­¬ 
øÓÜßóÓÞóîíïô ÌìéÜ÷ ½¿²½»® ½»´´­ ¬± ÒÕ ½»´´ó³»¼·¿¬»¼ 
½§¬±¬±¨·½·¬§ ¿²¼ ¬¸» »¨°®»­­·±² ±º ¬¸» ÒÕÙîÜ ´·¹¿²¼­ 
Ó×ÝßñÞò ß´¬¸±«¹¸ ÒÊÐóßËÇçîî ¿½¬·ª¿¬»­ ØÍÚïô ²»·ó
¬¸»® ¬¸» Ó×ÝßñÞ ­«®º¿½» ¼»²­·¬§ ±² ¬«³±® ½»´´­ ²±® ¬¸»·® 

Ü¿²·»´¿ Í½¸·´´·²¹ ¿²¼ ß²²»¬¬ Õ$¸²»´ ¸¿ª» ½±²¬®·¾«¬»¼ »¯«¿´´§ ¬± 
¬¸·­ ©±®µò

Û´»½¬®±²·½ ­«°°´»³»²¬¿®§ ³¿¬»®·¿´ Ì¸» ±²´·²» ª»®­·±² ±º ¬¸·­ 
¿®¬·½´» ø¼±·æïðòïððéñ­ððîêîóðïëóïêêëóç÷ ½±²¬¿·²­ ­«°°´»³»²¬¿®§ 
³¿¬»®·¿´ô ©¸·½¸ ·­ ¿ª¿·´¿¾´» ¬± ¿«¬¸±®·¦»¼ «­»®­ò

Üò Í½¸·´´·²¹ i ßò Õ$¸²»´ i Úò Ì»¬¦´¿ºº i Íò Õ±²®¿¼ i 
Ùò Ó«´¬¸±ºº øö÷ 
Ü»°¿®¬³»²¬ ±º Î¿¼·¿¬·±² Ñ²½±´±¹§ô Õ´·²·µ«³ ®»½¸¬­ ¼»® ×­¿®ô 
Ì»½¸²·­½¸» Ë²·ª»®­·¬<¬ Ó$²½¸»²ô ÌËÓô ×­³¿²·²¹»®­¬®ò îîô  
èïêéë  Ó«²·½¸ô Ù»®³¿²§
»ó³¿·´æ ¹¿¾®·»´»ò³«´¬¸±ººà´®¦ò¬«ó³«»²½¸»²ò¼»

Üò Í½¸·´´·²¹ i Ùò Ó«´¬¸±ºº 
Ø»´³¸±´¬¦ Ý»²¬»® Ó«²·½¸ô Ù»®³¿² Î»­»¿®½¸ Ý»²¬»® 
º±® Û²ª·®±²³»²¬¿´ Ø»¿´¬¸ � ×²­¬·¬«¬» ±º Þ·±´±¹·½¿´ ¿²¼ Ó»¼·½¿´ 
×³¿¹·²¹ô Ó«²·½¸ô Ù»®³¿²§



êðð Ý¿²½»® ×³³«²±´ ×³³«²±¬¸»® øîðïë÷ êìæëçç�êðè

ï í

×²¬®±¼«½¬·±²

×²¸·¾·¬·±² ±º ¸»¿¬ ­¸±½µ °®±¬»·² çð øØ­°çð÷ ©¸·½¸ °®±ó
³±¬»­ ¬«³±® ½»´´ ­«®ª·ª¿´ ¿²¼ °®±´·º»®¿¬·±² ¾§ ­¬¿¾·´·¦·²¹ 
³«´¬·°´» ±²½±¹»²·½ ½´·»²¬ °®±¬»·²­ ·­ ¿ °®±³·­·²¹ ½±²½»°¬ ¬± 
±ª»®½±³» ®»­·­¬¿²½» ±º ¬«³±® ½»´´­ ¬± ¿²¬·½¿²½»® ¬¸»®¿°·»­ò 
Ò«³»®±«­ ·²¸·¾·¬±®­ ±º Ø­°çð ¿®» ½«®®»²¬´§ ¬»­¬»¼ ·² ½´·²·ó
½¿´ ¬®·¿´­ò ß ²»¹¿¬·ª» ­·¼» »ºº»½¬ ±º Ø­°çð ·²¸·¾·¬·±² ·­ ¬¸» 
¿½¬·ª¿¬·±² ±º ¸»¿¬ ­¸±½µ º¿½¬±® ï øØÍÚï÷ ©¸·½¸ ·²¼«½»­ ¬¸» 
»¨°®»­­·±² ±º ±¬¸»® ½§¬±°®±¬»½¬·ª» ­¬®»­­ °®±¬»·²­ ·²½´«¼ó
·²¹ Ø­°éðò Ý±²­»¯«»²¬´§ô ·²¸·¾·¬·±² ±º Ø­°éð ±® ØÍÚï ¸¿­ 
¾»»² ­¸±©² ¬± ·³°®±ª» ¬¸» ¿²¬·½¿²½»® »ºº»½¬·ª·¬§ ±º Ø­°çð 
·²¸·¾·¬±®­ Åï�ëÃò É·¬¸ ®»­°»½¬ ¬± ·±²·¦·²¹ ·®®¿¼·¿¬·±²ô ¿ 
­·³«´¬¿²»±«­ ¬®»¿¬³»²¬ ±º ¬«³±® ½»´´­ ©·¬¸ ¬¸» ØÍÚï ·²¸·¾ó
·¬±® ÒÆîè ÅëÃ ¿²¼ ¬¸» Ø­°çð ·²¸·¾·¬±® ÒÊÐóßËÇçîî ¸¿­ 
¾»»² ­¸±©² ¬± °±¬»²¬·¿¬» ¬¸» ®¿¼·±­»²­·¬·¦·²¹ »ºº»½¬ ³»¼·ó
¿¬»¼ ¾§ ÒÊÐóßËÇçîî ¿´±²» ø«²°«¾´·­¸»¼ ¼¿¬¿÷ò Ø»®»·²ô 
©» ­¬«¼§ ¸±© ³±¼«´¿¬±®­ ±º ¬¸» ¸»¿¬ ­¸±½µ ®»­°±²­» ½¿² 
¿ºº»½¬ ²¿¬«®¿´ µ·´´»® øÒÕ÷ ½»´´ó³»¼·¿¬»¼ ·³³«²·¬§ò Ì¸» 

ó
¿²½» ±º ¿½¬·ª¿¬·²¹ ¿²¼ ·²¸·¾·¬±®§ ÒÕ ½»´´ ®»½»°¬±®­ò ß³±²¹ 
±¬¸»®­ô ¬¸» Ýó¬§°» ´»½¬·² ²¿¬«®¿´ µ·´´»® ¹®±«° îÜ ®»½»°¬±® 
øÒÕÙîÜ÷ ¿½¬­ ¿­ ¿² ¿½¬·ª¿¬·²¹ ®»½»°¬±® ©¸·½¸ ®»½±¹²·¦»­ 
¬¸» ³¿¶±® ¸·­¬±½±³°¿¬·¾·´·¬§ ½´¿­­ × ½¸¿·²ó®»´¿¬»¼ °®±¬»·²­ 
ß ¿²¼ Þ øÓ×ÝßñÞ÷ò ß² »²¸¿²½»¼ ­»²­·¬·ª·¬§ ±º ¬«³±® 
½»´´­ ¬± ÒÕ ½»´´ó³»¼·¿¬»¼ ´§­·­ ¸¿­ ¾»»² ¿¬¬®·¾«¬»¼ ¬± ¿² 
·²½®»¿­»¼ ³»³¾®¿²» »¨°®»­­·±² ¼»²­·¬§ ±º ¬¸» ÒÕÙîÜ 
´·¹¿²¼­ Ó×Ýß ¿²¼ Ó×ÝÞ Åê�çÃò Ê·½» ª»®­¿ô ¿ ®»¼«½»¼ 
Ó×ÝßñÞ ³»³¾®¿²» »¨°®»­­·±² ±² ¬«³±® ½»´´­ ·³°¿·®­ 
¬¸» ®»½±¹²·¬·±² ¾§ ÒÕ ½»´´­ ¿²¼ °®±³±¬»­ ¬«³±® ·³³«²» 
»­½¿°» ÅïðÃò Ì¸» ³±´»½«´¿® ³»½¸¿²·­³­ ¬¸¿¬ ®»¹«´¿¬» ¬¸» 
»¨°®»­­·±² ±º Ó×ÝßñÞ ±² ¬«³±® ½»´´­ ¿®» ²±¬ ½±³°´»¬»´§ 
«²¼»®­¬±±¼ò ×² ¬¸» °®±³±¬»® ®»¹·±²­ ±º Ó×Ýß ¿²¼ Ó×ÝÞô 
¸»¿¬ ­¸±½µ »´»³»²¬­ øØÍÛ÷ ©¸·½¸ ¿®» ­·³·´¿® ¬± ¬¸±­» ±º 
¬¸» ¸­°éð ¹»²»­ ¸¿ª» ¾»»² º±«²¼ ÅïïÃò Í¬®»­­ ­«½¸ ¿­ ¸»¿¬ 
­¸±½µ ·²¼«½»­ ¬¸» ¾·²¼·²¹ ±º ¬¸» ¬®¿²­½®·°¬·±² º¿½¬±® ØÍÚï 
¬± ¬¸» ØÍÛ ·² ¬¸» °®±³±¬»® ®»¹·±² ±º Ó×ÝßñÞ ¿²¼ ¬¸«­ «°ó
®»¹«´¿¬»­ ³ÎÒß ¿²¼ °®±¬»·² »¨°®»­­·±² ±º Ó×ÝßñÞ Åïîô 
ïíÃò ×²¸·¾·¬±®­ ±º Ø­°çð ©¸·½¸ ¿®» ¿´­± µ²±©² ¬± ¿½¬·ª¿¬» 
ØÍÚï ·²½®»¿­» ¬¸» »¨°®»­­·±² ±º Ó×ÝßñÞ ·² ¿ ª¿®·»¬§ ±º 
³«´¬·°´» ³§»´±³¿ ½»´´­ ÅêÃò

Ø±©»ª»®ô ¾»­·¼»­ ØÍÚïô ±¬¸»® º¿½¬±®­ ­«½¸ ¿­ ¬¸» ¬®¿²ó
­½®·°¬·±² º¿½¬±® ÍÐï ©¸·½¸ ¾·²¼­ ½±²­¬·¬«¬·ª»´§ ¬± ¬¸» 
Ó×ÝßñÞ °®±³±¬»® ÅïîÃ ¸¿ª» ¾»»² ¼»­½®·¾»¼ ¬± °¿®¬·½·°¿¬» 
·² ¬¸» ¬®¿²­½®·°¬·±²¿´ ®»¹«´¿¬·±² ±º Ó×ÝßñÞò Ø·­¬±²» ¼»¿ó
½»¬§´¿­» ·²¸·¾·¬·±² øØÜßÝ÷ ½¿² ·²½®»¿­» ¬¸» ¾·²¼·²¹ ±º 
ØÍÚï ¿²¼ ÍÐï ¬± ¬¸» °®±³±¬»® ±º Ó×ÝßñÞ ¿²¼ ¬¸«­ ®»­«´¬­ 
·² ¿² ·²½®»¿­»¼ ³»³¾®¿²» Ó×ÝßñÞ »¨°®»­­·±² Åèô ïìÃò ×² 
»²¼±¬¸»´·¿´ ½»´´­ô ¿ ¬®»¿¬³»²¬ ©·¬¸ ÌÒÚó  ·²¼«½»­ ¾·²¼·²¹ 
±º ¬¸» ¬®¿²­½®·°¬·±² º¿½¬±® ÒÚó Þ ¬± ¬¸» Ó×Ýß °®±³±¬»® ¿²¼ 
¬¸»®»¾§ ½¿«­»­ ¿² «°ó®»¹«´¿¬»¼ »¨°®»­­·±² ±º Ó×Ýß ÅïëÃò

×² ¬¸» °®»­»²¬ ­¬«¼§ô ©» ©»®» ·²¬»®»­¬»¼ ¬± ¿²¿´§¦» ¬¸» 
»ºº»½¬­ ±º ØÍÚï ¿½¬·ª¿¬·±² øØ­°çð ·²¸·¾·¬±® ÒÊÐóßËÇçîî÷ 

¿²¼ ·²¸·¾·¬·±² øÒÆîèô ØÍÚï µ²±½µ¼±©²÷ ·² ¼·ºº»®»²¬ 
¸«³¿² ½¿²½»® ½»´´­ ±² ¬¸» ÒÕ ½»´´ ´·¹¿²¼­ Ó×ÝßñÞ ¿²¼ 
·¬­ ½±²­»¯«»²½»­ ±² ÒÕ ½»´´ó³»¼·¿¬»¼ ´§­·­ò Ñ«® ¼¿¬¿ ¼»³ó
±²­¬®¿¬» ¬¸¿¬ Ø­°çð ·²¸·¾·¬·±² ¿´¬»®­ ²»·¬¸»® ¬¸» Ó×ÝßñÞ 
­«®º¿½» ¼»²­·¬§ ²±® ¬¸» ­»²­·¬·ª·¬§ ±º ¬¸» ¬«³±® ½»´´­ ¬± 
ÒÕ ½»´´ó³»¼·¿¬»¼ ´§­·­ò ß µ²±½µ¼±©² ±º ØÍÚï ¼»½®»¿­»­ 
¬¸» ³»³¾®¿²» »¨°®»­­·±² ±º Ó×ÝÞ ¾«¬ ²±¬ ¬¸¿¬ ±º Ó×Ýßô 
©¸»®»¿­ ¿ ¬®»¿¬³»²¬ ©·¬¸ ÒÆîè ·²¸·¾·¬­ ¬¸» »¨°®»­­·±² 
±º ¾±¬¸ô Ó×Ýß ¿²¼ Ó×ÝÞ ±² ¬¸» ­«®º¿½» ±º ¬¸» ·²ª»­¬·ó

Ó×Ýß ¿²¼ Ó×ÝÞ ±² ÒÆîèó¬®»¿¬»¼ ¬«³±® ½»´´­ ®»­«´¬»¼ ·² 
¿ ½±³°´»¬» ·²¸·¾·¬·±² ±º ¬¸» ÒÕ ½»´´ó³»¼·¿¬»¼ ½§¬±¬±¨·½·¬§ô 
©¸»®»¿­ ¼±©²ó®»¹«´¿¬·±² ±º Ó×ÝÞ ¾§ ØÍÚï µ²±½µ¼±©² 
®»­«´¬»¼ ·² ¿ °¿®¬·¿´ ®»¼«½¬·±² ·² ´§­·­ ³»¼·¿¬»¼ ¾§ ÒÕ 
½»´´­ò É» ¿´­± ½±«´¼ ­¸±© ¬¸¿¬ ÒÆîè ·²¸·¾·¬­ ²±¬ ±²´§ ØÍÚï 
¾«¬ ¿´­± ±¬¸»® ¬®¿²­½®·°¬·±² º¿½¬±®­ ­«½¸ ¿­ ÒÚó Þ ¿²¼ Í°ï 
©¸·½¸ ¿®» ®»­°±²­·¾´» º±® ¬¸» »¨°®»­­·±² ±º Ó×ÝßñÞò

Ó¿¬»®·¿´­ ¿²¼ ³»¬¸±¼­

Î»¿¹»²¬­

ïð ³Ó ­¬±½µ ­±´«¬·±²­ ±º ÒÆîè øÖò Ç¿¹´±³ ¿²¼ Óò Í¸»®ó
³¿²å Þ±­¬±² Ë²·ª»®­·¬§ Í½¸±±´ ±º Ó»¼·½·²»ô ËÍß÷ ¿²¼ 
ÒÊÐóßËÇçîî øÒ±ª¿®¬·­÷ ©»®» °®»°¿®»¼ ·² ïðð û ÜÓÍÑò 
Ü·´«¬·±²­ ©»®» °»®º±®³»¼ ·² ÐÞÍò ß ª»¸·½´» ½±²¬®±´ ©·¬¸ 
¬¸» ®»­°»½¬·ª» ¿³±«²¬ ±º ÜÓÍÑ ¼·´«¬»¼ ·² ÐÞÍ ©¿­ ¬»­¬»¼ 
·² ¿´´ »¨°»®·³»²¬­ ¬± »¨½´«¼» ¿² »ºº»½¬ ±º ÜÓÍÑ ·¬­»´º 
ø³¿¨·³¿´ ðòî û÷ò

Ý»´´­ ¿²¼ ½»´´ ½«´¬«®»

Ì¸» ¸«³¿² ´«²¹ øØïííç÷ ¿²¼ ¾®»¿­¬ øÓÜßóÓÞóîíïô 
ÌìéÜ÷ ½¿²½»® ½»´´ ´·²»­ ©»®» ½«´¬«®»¼ ¿­ ¼»­½®·¾»¼ °®»ª·ó
±«­´§ Åïêô ïéÃò Ý»´´­ ©»®» ®±«¬·²»´§ ½¸»½µ»¼ º±® ³§½±ó
°´¿­³¿ ½±²¬¿³·²¿¬·±²ò Ì¸» ¿«¬¸»²¬·½·¬§ ±º ¬¸» ½»´´ ´·²»­ 
©¿­ ¬»­¬»¼ ¾§ ¬¸» ÜÍÓÆ øÙ»®³¿² ½±´´»½¬·±² ±º ³·½®±±®ó
¹¿²·­³­ ¿²¼ ½»´´ ½«´¬«®»­÷ò

Î»¬®±ª·®¿´ ª»½¬±®­ ¿²¼ ·²º»½¬·±²

Ú±® µ²±½µ¼±©² ±º ØÍÚïô ÎÒß·óÎ»¿¼§ °Í×ÎÛÒóÎ»¬®±Ï 
ª»½¬±® ©·¬¸ °«®±³§½·² ®»­·­¬¿²½» øÞÜ Þ·±­½·»²½»­÷ ©¿­ 
«­»¼ò Ì¿®¹»¬ ­»¯«»²½» º±® ØÍÚï ­³¿´´ ·²¬»®º»®·²¹ ÎÒß ©¿­ 
ë óÌßÌÙÙßÝÌÝÝßßÝÝÌÙÙßÌßßóí  ÅëÃò Î»¬®±ª·®«­»­ 
©»®» °®±¼«½»¼ ¾§ ¬®¿²­º»½¬·±² ±º Ð¸±»²·¨ ½»´´­ ©·¬¸ °Í×ó
ÎÛÒóÎ»¬®±ÏñØÍÚï ­¸ÎÒß ø­¸ØÍÚï÷ ±® °Í×ÎÛÒóÎ»¬®±Ï 
ø½±²¬®±´÷ ø°®±ª·¼»¼ ¾§ Öò Ç¿¹´±³ ¿²¼ Óò Í¸»®³¿²ô Þ±­¬±² 
Ë²·ª»®­·¬§ Í½¸±±´ ±º Ó»¼·½·²»ô ËÍß÷ «­·²¹ Ý¿ °¸±­°¸¿¬»ò 
Ì«³±® ½»´´­ ©»®» ·²º»½¬»¼ ©·¬¸ ª·®«­ ½±²¬¿·²·²¹ ­«°»®²¿ó
¬¿²¬­ ·² ¬¸» °®»­»²½» ±º ïð k¹ñ³´ °±´§¾®»²»ò Í»´»½¬·±² ©¿­ 
°»®º±®³»¼ ©·¬¸ î k¹ñ³´ °«®±³§½·²ò



êðïÝ¿²½»® ×³³«²±´ ×³³«²±¬¸»® øîðïë÷ êìæëçç�êðè 

ï í

É»­¬»®² ¾´±¬ ¿²¿´§­·­ ¿²¼ ÛÔ×Íß

Ý»´´­ ©»®» ´§­»¼ ·² ÌÞÍÌ ¾«ºº»® ¿­ ¼»­½®·¾»¼ °®»ª·±«­´§ 
ÅïèÃò Ì¸» °®±¬»·² ½±²¬»²¬ ·² ¬¸» ½»´´ ´§­¿¬»­ ©¿­ ¼»¬»®³·²»¼ 
«­·²¹ ¬¸» ÞÝß� Ð®±¬»·² ß­­¿§ Õ·¬ øÐ·»®½»÷ò Ñ² ·³³«²±ó
¾´±¬­ô °®±¬»·²­ ©»®» ¼»¬»½¬»¼ ©·¬¸ ¿²¬·¾±¼·»­ ¿¹¿·²­¬ ØÍÚï 
øßÜ×óÍÐßóçðïå Û²¦± Ô·º» Í½·»²½»­÷ô ØÍÚï °¸±­°¸± Ííîê 
ø°ØÍÚï÷ ø¿¾éêðéêå ¿¾½¿³÷ô Ø­°éð øßÜ×óÍÐßóèïðå Û²¦± 
Ô·º» Í½·»²½»­÷ ¿²¼ ó¿½¬·² øßëíïêå Í·¹³¿óß´¼®·½¸÷ò

Ó×Ýß ¿²¼ Ó×ÝÞ ½±²½»²¬®¿¬·±²­ ·² ¬¸» ½»´´ ´§­¿¬»­ ©»®» 
³»¿­«®»¼ ¾§ ÛÔ×Íß øÎúÜ Í§­¬»³­÷ô ¿²¼ ¬¸» ½±²½»²¬®¿ó
¬·±²­ ©»®» ½¿´½«´¿¬»¼ ®»´¿¬·ª» ¬± ¬¸» ¬±¬¿´ °®±¬»·² ½±²¬»²¬ ±º 
»¿½¸ ­¿³°´»ò

Ô«½·º»®¿­» ¿­­¿§

Ý»´´­ ©»®» ¬®¿²­º»½¬»¼ ©·¬¸ ¿² ·²¼«½·¾´» ¬®¿²­½®·°¬·±² º¿½ó
¬±®ó®»­°±²­·ª» øØÍÚïô Í°ïô ÒÚó ó
­¬®«½¬ øÏ·¿¹»²÷ò Ì¸» ´«½·º»®¿­» ¿½¬·ª·¬§ ©¿­ ³»¿­«®»¼ «­·²¹ 
¬¸» Ü«¿´óÙ´± Ô«½·º»®¿­» ¿­­¿§ ­§­¬»³ øÐ®±³»¹¿÷ò ß ½±²­¬·ó
¬«¬·ª» Î»²·´´¿ ´«½·º»®¿­» ½±²­¬®«½¬ ­»®ª»¼ ¿­ ¿² ·²¬»®²¿´ ½±²ó

¿²¼ ½»´´ ²«³¾»®­ò

Ú´±© ½§¬±³»¬®§

Ý»´´­ ©»®» ·²½«¾¿¬»¼ ©·¬¸ ¬¸» ßÐÝó½±²¶«¹¿¬»¼ Ó×Ýß 
ø½´±²» ïëçîîéô ÚßÞïíððßô ÎúÜ Í§­¬»³­÷ ¿²¼ Ó×ÝÞ 
¿²¬·¾±¼·»­ ø½´±²» îíêëïïô ÚßÞïëççßô ÎúÜ Í§­¬»³­÷ ±® 
¬¸» ½±®®»­°±²¼·²¹ ·­±¬§°»ó³¿¬½¸»¼ ½±²¬®±´ ¿²¬·¾±¼§ ø½´±²» 
ïíííðíô ×Ýððìïßô ÎúÜ Í§­¬»³­÷ º±® íð ³·² ¿¬ ì pÝò Ü»¿¼ 
½»´´­ ©»®» ­¬¿·²»¼ ©·¬¸ °®±°·¼·«³ ·±¼·¼»ô ¿²¼ ±²´§ ª·¿¾´» 

Þ·±­½·»²½»­÷ò

ÒÕ ½»´´ ·­±´¿¬·±²

ÒÕ ½»´´­ ©»®» ¹»²»®¿¬»¼ ¾§ ¿ ÝÜíñÝÜïç ¼»°´»¬·±² ±º 
ÐÞÓÝ­ º®±³ ¸»¿´¬¸§ ¸«³¿² ª±´«²¬»»®­ «­·²¹ ¿ ³¿¹²»¬·½ 
­»°¿®¿¬·±² ³»¬¸±¼ øÓ·´¬»²§· Þ·±¬»½÷ò Ì¸» °«®·¬§ ±º ÒÕ 
½»´´­ øèçòç 
½§¬±³»¬®§ ©·¬¸ ¿²¬·¾±¼·»­ ¿¹¿·²­¬ ÝÜïç øýëëëìïíô ÞÜ 
Þ·±­½·»²½»­÷ô ÝÜí øýíìëéêêô ÞÜ Þ·±­½·»²½»­÷ ¿²¼ ÝÜëê 
øýíìëèïïô ÞÜ Þ·±­½·»²½»­÷ò

ÒÕ ½»´´ ½§¬±¬±¨·½·¬§

ÒÕ ½»´´­ ©»®» ­¬·³«´¿¬»¼ ©·¬¸ ïðð ×Ëñ³´ ×Ôóî øÒ±ª¿®¬·­÷ 
º±® ì 
½§¬±³»¬®§ ©·¬¸ ¿²¬·¾±¼·»­ ¿¹¿·²­¬ ÝÜçì øýëëëèèèô ÞÜ 
Þ·±­½·»²½»­÷ô ÒÕÙîÜ øÚßÞïíçÐô ÎúÜ Í§­¬»³­÷ ¿²¼ 
ÝÜëê øýíìëèïïô ÞÜ Þ·±­½·»²½»­÷ò Ì¸»·® ½§¬±¬±¨·½ ¿½¬·ªó
·¬§ ¿¹¿·²­¬ ¼·ºº»®»²¬·¿´´§ °®»ó¬®»¿¬»¼ ¬«³±® ½»´´­ ©¿­ 

¼»¬»®³·²»¼ »·¬¸»® ¾§ »«®±°·«³ ±® ¾§ ÝÜïðé ¼»¹®¿²«´¿¬·±² 
¿­­¿§ò Ü«®·²¹ ¬¸» ½±ó·²½«¾¿¬·±² ±º ¬«³±® ¿²¼ ÒÕ ½»´´­ô ²± 
¼®«¹­ ©»®» ¿¼¼»¼ò

Ú±® ¬¸» »«®±°·«³ ¿­­¿§ô ¬¸» ¬«³±® ½»´´­ ©»®» ´¿¾»´»¼ 
©·¬¸ ÞßÌÜß øÐ»®µ·² Û´³»®÷ ¿²¼ ¬¸»² ½±ó·²½«¾¿¬»¼ ©·¬¸ 
ÒÕ ½»´´­ ¿¬ ¼·ºº»®»²¬ ®¿¬·±­ ·² ¿ Êó¾±¬¬±³ çêó©»´´ °´¿¬» ·² 
îðð k´ó³»¼·«³ò ßº¬»® ¿ ìó¸ ½±ó·²½«¾¿¬·±² °»®·±¼ ¿¬ íé pÝô 
îë k´ ±º ­«°»®²¿¬¿²¬­ ©»®» ¬®¿²­º»®®»¼ ·²¬± ÛÔ×Íß °´¿¬»­ 
½±²¬¿·²·²¹ îðð k´ »«®±°·«³ ­±´«¬·±² øÐ»®µ·² Û´³»®÷ò Ì¸» 

°´¿¬» ®»¿¼»® øÐ»®µ·² Û´³»®÷ò
×² ¬¸» ¼»¹®¿²«´¿¬·±² ¿­­¿§ô ¬¸» ½§¬±¬±¨·½·¬§ ±º ÒÕ ½»´´­ 

©¿­ ¼»¬»®³·²»¼ ¾§ ³»¿­«®·²¹ ¬¸» ½»´´ ­«®º¿½» »¨°®»­­·±² 
±º ¬¸» ´§­±­±³¿´ ³¿®µ»®ô ÝÜïðé¿ô ©¸·½¸ ½±®®»´¿¬»­ ©·¬¸ 
ÒÕ ½»´´ ½§¬±¬±¨·½·¬§ ÅïçÃò Ì«³±® ½»´´­ ©»®» ³·¨»¼ ©·¬¸ 
ÒÕ ½»´´­ ¿¬ ¿ ®¿¬·± ±º ïæï ·² ¿ Ëó¾±¬¬±³ çêó©»´´ ¬·­­«» ½«´ó
¬«®» °´¿¬»ò ß²¬·óÝÜïðé¿óÚ×ÌÝ øýëëëèððô ÞÜ Þ·±­½·»²½»­÷ 
±® ¬¸» ·­±¬§°»ó³¿¬½¸»¼ ½±²¬®±´ ¿²¬·¾±¼§ øýëëëéìèô ÞÜ 
Þ·±­½·»²½»­÷ ©¿­ ¿¼¼»¼ò ßº¬»® ï ¸ô Ù±´¹·Í¬±°� øÞÜ Þ·±ó
­½·»²½»­÷ ©¿­ ¿¼¼»¼ ¿²¼ ¿º¬»® ¿ ½±ó·²½«¾¿¬·±² °»®·±¼ ±º 
í ¸ô ¬¸» ½»´´­ ©»®» ­¬¿·²»¼ ©·¬¸ ¿²¬·óÝÜíóÐ»®ÝÐ øýíìëéêêô 
ÞÜ Þ·±­½·»²½»­÷ ¿²¼ ¿²¬·óÝÜëêóßÐÝ øýëëëëïèô ÞÜ 
Þ·±­½·»²½»­÷ ¿²¬·¾±¼·»­ò Ì¸» ÝÜïðé¿ »¨°®»­­·±² ±² ¬¸» 
ÝÜí ÝÜëê
½§¬±³»¬®§ò

Í¬¿¬·­¬·½­

Í¬¿¬·­¬·½¿´ ¿²¿´§­·­ ©¿­ °»®º±®³»¼ «­·²¹ ÍÐÍÍ ïèòðòî ­±º¬ó
©¿®» ø×ÞÓ÷ò Ì¸» «²°¿·®»¼ Í¬«¼»²¬�­ ¬ ¬»­¬ ©¿­ «­»¼ ¬± 

°  ðòðëô öö°  ðòðïô 
ööö°  ðòððï÷ò

Î»­«´¬­

ÒÆîè ·³°¿·®­ ­«­½»°¬·¾·´·¬§ ±º ¬«³±® ½»´´­ ¬± ÒÕ 
½»´´ó³»¼·¿¬»¼ ´§­·­

Ì± ·²ª»­¬·¹¿¬» ©¸»¬¸»® ·²¸·¾·¬±®­ ±º ¬¸» ­¬®»­­ ®»­°±²­» ½¿² 
³±¼«´¿¬» ¬¸» ­»²­·¬·ª·¬§ ±º ¸«³¿² ¬«³±® ½»´´­ ¬± ÒÕ ½»´´ó
³»¼·¿¬»¼ ½§¬±¬±¨·½·¬§ô ØÍÚï ·²¸·¾·¬±® ÒÆîè ¿²¼ñ±® Ø­°çð 
·²¸·¾·¬±® ÒÊÐóßËÇçîîó¬®»¿¬»¼ ¬«³±® ½»´´­ ©»®» «­»¼ 
¿­ ¬¿®¹»¬ ½»´´­ º±® ×Ôóî øïðð ×Ëñ³´÷ó¿½¬·ª¿¬»¼ ÒÕ ½»´´­ò ß 

¿² «°ó®»¹«´¿¬»¼ ½»´´ ­«®º¿½» ¼»²­·¬§ ±º ¬¸» ÒÕ ½»´´ ³¿®µó
»®­ ÝÜçìô ÝÜëê ¿²¼ ÒÕÙîÜ øÚ·¹ò ï¿÷ ÅîðÃò Ì¸» ½§¬±ó
¬±¨·½ ¿½¬·ª·¬§ ±º ÒÕ ½»´´­ ¿¹¿·²­¬ Øïííç ø´«²¹÷ ¿²¼ ÓÜßó
ÓÞóîíï ø¾®»¿­¬÷ ½¿²½»® ½»´´­ ©¿­ ¼»¬»®³·²»¼ ¾§ ³»¿­«®·²¹ 
¬¸» »¨°®»­­·±² ±º ¬¸» ´§­±­±³¿´ ³¿®µ»® ÝÜïðé¿ Åêô ïçÃò 
ß­ ­¸±©² ·² Ú·¹ò ï¾ô ¬¸» ÒÕ ½»´´ó³»¼·¿¬»¼ ½§¬±¬±¨·½·¬§ 
¿¹¿·²­¬ Øïííç ¿²¼ ÓÜßóÓÞóîíï ¬«³±® ½»´´­ ¬¸¿¬ ©»®» 
¬®»¿¬»¼ ©·¬¸ î ±® îð 



êðî Ý¿²½»® ×³³«²±´ ×³³«²±¬¸»® øîðïë÷ êìæëçç�êðè

ï í



êðíÝ¿²½»® ×³³«²±´ ×³³«²±¬¸»® øîðïë÷ êìæëçç�êðè 

ï í

½±³°¿®»¼ ¬± «²¬®»¿¬»¼ ¬«³±® ½»´´­ øÚ·¹ò ï¾÷ò Ì®»¿¬³»²¬ 
±º ¬«³±® ½»´´­ ©·¬¸ ïðð ²Ó ÒÊÐóßËÇçîî ¿´±²» ¼·¼ ²±¬ 
¿ºº»½¬ ¬¸» ÒÕ ½»´´ó³»¼·¿¬»¼ ½§¬±¬±¨·½·¬§ô ¿²¼ ¿ ½±³¾·²»¼ 
¬®»¿¬³»²¬ ©·¬¸ ÒÆîè ¿²¼ ÒÊÐóßËÇçîî ¼·¼ ²±¬ ®»ª»®­» ¬¸» 

±¾­»®ª»¼ ·² ¿²±¬¸»® ¾®»¿­¬ ½¿²½»® ½»´´ ´·²» øÌìéÜô ­«°°´»ó
³»²¬¿®§ Ú·¹ò ï¿÷ò ß ¼·®»½¬ ¼®«¹ó·²¼«½»¼ ½§¬±¬±¨·½·¬§ ½±«´¼ 
¾» »¨½´«¼»¼ ­·²½» ¬¸» ¼®«¹ ½±²½»²¬®¿¬·±²­ ©¸·½¸ ©»®» «­»¼ 
·² ¬¸» ½§¬±¬±¨·½·¬§ ¿­­¿§­ ¼·¼ ²±¬ ¿ºº»½¬ ½»´´ ª·¿¾·´·¬§ ±º ¬¸» 
¬«³±® ½»´´­ ø­«°°´»³»²¬¿®§ Ú·¹­ò ï¾ô î÷ò

ÒÆîè ­«°°®»­­»­ ¬¸» »¨°®»­­·±² ±º ¿½¬·ª¿¬·²¹ ÒÕ ½»´´ 
´·¹¿²¼­ Ó×Ýß ¿²¼ Ó×ÝÞ

Ø­°çð ·²¸·¾·¬±®­ ­«½¸ ¿­ ÒÊÐóßËÇçîî ¿®» µ²±©² ¬± ¿½¬·ó
ª¿¬» ØÍÚïô ©¸»®»¿­ ÒÆîè ¸¿­ ¾»»² ­¸±©² ¬± ·²¸·¾·¬ ¬¸» 
¸»¿¬ ­¸±½µ ®»­°±²­» ¾§ ®»¼«½·²¹ ¬¸» ØÍÚï ¿½¬·ª·¬§ Åëô îïÃò 
ß­ ØÍÚï ¸¿­ ¾»»² ¼»­½®·¾»¼ ¬± ®»¹«´¿¬» ¬¸» ¬®¿²­½®·°¬·±² ±º 
¬¸» ÒÕ ½»´´ ´·¹¿²¼­ Ó×Ýß ¿²¼ Ó×ÝÞ Åïîô ïíÃô ©» ·²ª»­¬·ó
¹¿¬»¼ ©¸»¬¸»® ¬®»¿¬³»²¬ ±º ¬«³±® ½»´´­ ©·¬¸ ÒÆîè ¿²¼ñ±® 

ó
½»²½» ·²¬»²­·¬§ øÓÚ×÷Ã ±º ¬¸» ÒÕ ½»´´ ´·¹¿²¼­ Ó×Ýß ¿²¼ 
Ó×ÝÞ ±² ¬«³±® ½»´´­ò

Ì± ¬»­¬ ©¸»¬¸»® ¼»¬¿½¸·²¹ ¿¼¸»®»²¬ ¬«³±® ½»´´­ ©·¬¸ 
¬®§°­·² ·­ ­«·¬¿¾´» ¬± ³»¿­«®» ¬¸» Ó×ÝßñÞ ³»³¾®¿²» 
»¨°®»­­·±²ô ¬¸» ­«®º¿½» »¨°®»­­·±² ±º Ó×ÝßñÞ ±² ½»´´­ 
¬¸¿¬ ©»®» ¼»¬¿½¸»¼ ©·¬¸ ¬®§°­·² ¿²¼ ¿½½«¬¿­» ©¿­ ½±³ó
°¿®»¼ ¾§ ÚßÝÍ ¿²¿´§­·­ò ß½½«¬¿­» ¸¿­ ¾»»² ¼»­½®·¾»¼ 
¬± °»®º±®³ »¨½»°¬·±²¿´´§ ©»´´ ·² ¼»¬¿½¸·²¹ ½»´´­ ©·¬¸±«¬ 
¿´¬»®·²¹ ¬¸» ³»³¾®¿²» »¨°®»­­·±² ±º Ó×ÝßñÞ ÅîîÃò ß­ ²± 
¼·ºº»®»²½»­ ©»®» ±¾­»®ª»¼ ø­«°°´»³»²¬¿®§ Ú·¹ò í÷ô ¬«³±® 
½»´´­ ¬®»¿¬»¼ º±® îì ¸ ©·¬¸ ÒÆîè ¿²¼ñ±® ÒÊÐóßËÇçîî 
©»®» ¼»¬¿½¸»¼ ©·¬¸ ¬®§°­·² ¿²¼ ¬¸» Ó×ÝßñÞ ³»³¾®¿²» 
»¨°®»­­·±² ©¿­ ¼»¬»®³·²»¼ ¾§ ÚßÝÍ ¿²¿´§­·­ò Î»°®»ó

 ï½ 
ø«°°»® °¿®¬÷ò Ì®»¿¬³»²¬ ±º Øïííç ¿²¼ ÓÜßóÓÞóîíï 
¬«³±® ½»´´­ ©·¬¸ ïðð ²Ó ÒÊÐóßËÇçîî ¼·¼ ²±¬ ¿ºº»½¬ 
¬¸» Ó×Ýß ¿²¼ Ó×ÝÞ ½»´´ ­«®º¿½» ¼»²­·¬§ øÓÚ×÷ øÚ·¹ò ï½ô 

Ó×Ýß ¿²¼ Ó×ÝÞ ³»³¾®¿²» »¨°®»­­·±² øÓÚ×÷ ·² ¾±¬¸ 
¬«³±® ½»´´ ´·²»­ò ×² ÌìéÜ ¬«³±® ½»´´­ ©¸·½¸ ´¿½µ ¿ Ó×Ýß 
³»³¾®¿²» »¨°®»­­·±²ô ¬¸» Ó×ÝÞ »¨°®»­­·±² ©¿­ º±«²¼ ¬± 
¾» ­¬®±²¹´§ ®»¼«½»¼ «°±² ¬®»¿¬³»²¬ ©·¬¸ ÒÆîè ø­«°°´»ó
³»²¬¿®§ Ú·¹ò ì÷ò

×² ´·²» ©·¬¸ ¬¸» ³»³¾®¿²» »¨°®»­­·±²ô ¬¸» ·²¬®¿½»´´«ó

®»¼«½»¼ ·² Øïííç ¿²¼ ÓÜßóÓÞóîíï ½»´´­ ¾§ ÒÆîè 
øÚ·¹ò ï¼÷ò Ì¸» Ø­°çð ·²¸·¾·¬±® ÒÊÐóßËÇçîî ¼·¼ ²±¬ ¿ºº»½¬ 
¬¸» ·½Ó×Ýß ´»ª»´­ ¾«¬ ·²½®»¿­»¼ ¬¸» ·½Ó×ÝÞ ´»ª»´­ò

Ì¸» ¿½¬·ª¿¬·±² ±º ØÍÚï ¾§ ÒÊÐóßËÇçîî ¿²¼ ¬¸» ·²¸·ó
¾·¬·±² ±º ØÍÚï ¾§ ÒÆîè ©»®» °®±ª»² ¾§ ·³³«²±¾´±¬­ 
¿²¼ ØÍÛó´«½·º»®¿­» ®»°±®¬»® ¿­­¿§­ò ß­ »¨°»½¬»¼ô ÒÊÐó
ßËÇçîî ·²½®»¿­»¼ô ©¸»®»¿­ ÒÆîè ¼»½®»¿­»¼ °¸±­°¸±ó
®§´¿¬»¼ ØÍÚï ¿¬ ­»®·²» ®»­·¼«» íîê ø°ØÍÚï Í»®íîê÷ ¿²¼ 
Ø­°éð »¨°®»­­·±² ¿­ ©»´´ ¿­ ØÍÚï ¿½¬·ª·¬§ øÚ·¹ò îô ­«°°´»ó
³»²¬¿®§ Ú·¹ò ë÷ò

ØÍÚï ¼»°´»¬·±² ³·³·½­ ÒÆîè ¾§ ·³°¿·®·²¹ ÒÕ 
½»´´ó³»¼·¿¬»¼ ´§­·­

Ì± ·²ª»­¬·¹¿¬» ©¸»¬¸»® ¿² ·²¸·¾·¬·±² ±º ØÍÚï ½¿² »¨°´¿·² 
¬¸» »ºº»½¬­ ±º ÒÆîè ±² ¬¸» ÒÕ ½»´´ó³»¼·¿¬»¼ ½§¬±¬±¨·½ó
·¬§ ¿²¼ Ó×ÝßñÞ »¨°®»­­·±²ô ©» µ²±½µ»¼ ¼±©² ØÍÚï ·² 
Øïííç ¬«³±® ½»´´­ ¾§ ÎÒß ·²¬»®º»®»²½»ò Øïííç ½»´´­ ©»®» 

¿¹¿·²­¬ ØÍÚï ø­¸ØÍÚï÷ ±® ©·¬¸ ¿ ½±²¬®±´ ®»¬®±ª·®«­ ø½¬®´÷ò 
Ì¸» ­«½½»­­º«´ µ²±½µ¼±©² ±º ØÍÚï ·­ ­¸±©² ·² Ú·¹ò í¿ò 
Ì¸» ØÍÚï µ²±½µ¼±©² ¿´­± ­¬®±²¹´§ ®»¼«½»¼ ¬¸» »¨°®»­ó
­·±² ±º Ø­°éð øÚ·¹ò í¿÷ ¿²¼ ±º ¿ ØÍÛó´«½·º»®¿­» ®»°±®¬»® 
½±²­¬®«½¬ øÚ·¹ò í¾÷ò Ü»­°·¬» ¬¸» ØÍÚï µ²±½µ¼±©²ô ¬«³±® 
½»´´ ¹®±©¬¸ «²¼»® ­¬¿²¼¿®¼ ½»´´ ½«´¬«®» ½±²¼·¬·±²­ ©¿­ ²±¬ 
·³°¿·®»¼ øÚ·¹ò í½÷ò

Ì± ·²ª»­¬·¹¿¬» ©¸»¬¸»® ¼»°´»¬·±² ±º ØÍÚï ·² Øïííç 
¬«³±® ½»´´­ ¿ºº»½¬­ ÒÕ ½»´´ó³»¼·¿¬»¼ ½§¬±¬±¨·½·¬§ô ½±²¬®±´ 
¿²¼ ØÍÚï µ²±½µ¼±©² ¬«³±® ½»´´­ ©»®» «­»¼ ¿­ ¬¿®¹»¬ ½»´´­ 
º±® ×Ôóîó¿½¬·ª¿¬»¼ ÒÕ ½»´´­ò Ì¸» ½§¬±¬±¨·½·¬§ ±º ­¬·³«´¿¬»¼ 

Ú·¹ò ï  ÒÆîè ·³°¿·®­ µ·´´·²¹ ±º ¬«³±® ½»´´­ ¾§ ¿½¬·ª¿¬»¼ ÒÕ ½»´´­ò 
Ì«³±® ½»´´­ ©»®» ¬®»¿¬»¼ ©·¬¸ î ±® îð kÓ ÒÆîè ¿²¼ñ±® ïðð ²Ó ÒÊÐó
ßËÇçîî º±® îì ¸ò ÜÓÍÑ øðòî û÷ó¬®»¿¬»¼ ½»´´­ ­»®ª»¼ ¿­ ½±²¬®±´ò ÒÕ 
½»´´­ ©»®» ­¬·³«´¿¬»¼ º±® ì ¼¿§­ ©·¬¸ ïðð Ëñ³´ ×Ôóîò ¿ Ì¸» »¨°®»­­·±² 
±º ÝÜçìô ÝÜëê ¿²¼ ÒÕÙîÜ ±² ÒÕ ½»´´­ ©¿­ ¼»¬»®³·²»¼ ¾§ ÚßÝÍ 

½»´´ ­«®º¿½» ³¿®µ»®­ ±² ­¬·³«´¿¬»¼ ½±³°¿®»¼ ¬± «²­¬·³«´¿¬»¼ ÒÕ 
½»´´­ ·­ ­¸±©²ò Ù®¿°¸­ ®»°®»­»²¬ ³»¿² ª¿´«»­ ±º ­»ª»² ·²¼»°»²¼»²¬ 
»¨°»®·³»²¬­ ÍÛÓò ö°  ðòðëô öö°  ðòðïô ööö°  ðòððïò ¾ Ì¸» 
½§¬±¬±¨·½·¬§ ±º ¿½¬·ª¿¬»¼ ÒÕ ½»´´­ ©¿­ ³»¿­«®»¼ ¿º¬»® ¿ ìó¸ ½±ó·²½«ó
¾¿¬·±² ©·¬¸ ¬«³±® ½»´´­ ¾§ ¬¸» ÝÜïðé¿ ¼»¹®¿²«´¿¬·±² ¿­­¿§ò Ì¸» ®»´¿ó
¬·ª» ½§¬±¬±¨·½·¬§ ±º ¿½¬·ª¿¬»¼ ÒÕ ½»´´­ ·²½«¾¿¬»¼ ©·¬¸ ¼·ºº»®»²¬·¿´´§ 
¬®»¿¬»¼ ¬«³±® ½»´´­ ½±³°¿®»¼ ¬± ½±²¬®±´ ½»´´­ ·­ ­¸±©²ò Ù®¿°¸­ ®»°ó
®»­»²¬ ³»¿² ª¿´«»­ ±º î�í ·²¼»°»²¼»²¬ »¨°»®·³»²¬­ ÍÛÓò É¸·¬» 
¼±¬­ ·² ¬¸» ¾¿® ¹®¿°¸­ ·²¼·½¿¬» ¬®»¿¬³»²¬ ±º ¬«³±® ½»´´­ ©·¬¸ ÒÊÐó
ßËÇçîîò ö°  ðòðëô öö°  ðòðïô ööö°  ðòððïò ½ Ì«³±® ½»´´­ ©»®» 
­¬¿·²»¼ ©·¬¸ ¿²¬·¾±¼·»­ ¿¹¿·²­¬ Ó×ÝßñÞ ±® ¬¸» ®»­°»½¬·ª» ·­±¬§°» 
½±²¬®±´ò Î»°®»­»²¬¿¬·ª» ÚßÝÍ ¿²¿´§­·­ ­¸±©­ Ó×Ýß ø´»º¬÷ ¿²¼ Ó×ÝÞ 
ø®·¹¸¬÷ ­«®º¿½» ­¬¿·²·²¹ ±² ¬«³±® ½»´´­ò Ì¸» ¾´¿½µ ­±´·¼ ´·²»­ ®»°®»­»²¬ 
Ó×Ýß ±® Ó×ÝÞ ­¬¿·²·²¹ ±º ½±²¬®±´ ½»´´­ ø½¬®´å «°°»® °¿²»´­÷ ±® ½»´´­ 
¬®»¿¬»¼ ©·¬¸ ïðð ²Ó ÒÊÐóßËÇçîî øÒÊÐå ´±©»® °¿²»´­÷ò Ì¸» ¹®¿§ 
­±´·¼ ´·²»­ ®»°®»­»²¬ Ó×Ýß ±® Ó×ÝÞ ­¬¿·²·²¹ ±º ½»´´­ ¬®»¿¬»¼ ©·¬¸ 
îð kÓ ÒÆîè øÒÆîèå «°°»® °¿²»´­÷ ±® ©·¬¸ îð kÓ ÒÆîè °´«­ ïðð ²Ó 
ÒÊÐóßËÇçîî øÒÆîè  ÒÊÐå ´±©»® °¿²»´­÷ò Ü±¬¬»¼ ´·²»­ ®»°®»­»²¬ 
¬¸» ®»­°»½¬·ª» ·­±¬§°» ½±²¬®±´­ò Ù®¿°¸­ ­¸±© ³»¿² ª¿´«»­ ±º ¿¬ ´»¿­¬ 
¬©± ·²¼»°»²¼»²¬ »¨°»®·³»²¬­ ó
­·¬§ øÓÚ×÷ ±º Ó×Ýß ¿²¼ Ó×ÝÞò É¸·¬» ¼±¬­ ·² ¬¸» ¾¿® ¹®¿°¸­ ·²¼·½¿¬» 
¬®»¿¬³»²¬ ±º ¬«³±® ½»´´­ ©·¬¸ ÒÊÐóßËÇçîîò ö°  ðòðëô öö°  ðòðïô 
ööö°  ðòððïò ¼ Ì¸» ·²¬®¿½»´´«´¿® ´»ª»´­ ±º Ó×Ýß ø·½Ó×Ýßô ´»º¬÷ ¿²¼ 
Ó×ÝÞ ø·½Ó×ÝÞô ®·¹¸¬÷ ·² ¬«³±® ½»´´­ ©»®» ¼»¬»®³·²»¼ ¾§ ÛÔ×Íßò 
Ì¸» ½±²½»²¬®¿¬·±²­ ·² ¬¸» ½»´´ ´§­¿¬»­ ©»®» ½¿´½«´¿¬»¼ ®»´¿¬·ª» ¬± ¬¸» 
¬±¬¿´ °®±¬»·² ½±²¬»²¬ ±º »¿½¸ ­¿³°´»ò Ù®¿°¸­ ®»°®»­»²¬ ³»¿² ª¿´«»­ 
±º º±«® ·²¼»°»²¼»²¬ »¨°»®·³»²¬­ ÍÛÓò É¸·¬» ¼±¬­ ·² ¬¸» ¾¿® ¹®¿°¸­ 
·²¼·½¿¬» ¬®»¿¬³»²¬ ±º ¬«³±® ½»´´­ ©·¬¸ ÒÊÐóßËÇçîîò ö°  ðòðëô 
öö°  ðòðïô ööö°  ðòððï



êðì Ý¿²½»® ×³³«²±´ ×³³«²±¬¸»® øîðïë÷ êìæëçç�êðè

ï í

Ú·¹ò î  ÒÆîè ®»¼«½»­ Ø­°éð »¨°®»­­·±² ¿²¼ ØÍÚï ¿½¬·ª·¬§ò ¿ Î»°ó
®»­»²¬¿¬·ª» ØÍÚï °¸±­°¸± Ííîê ø°ØÍÚï÷ ¿²¼ Ø­°éð ·³³«²±¾´±¬­ 
±º Øïííç ¿²¼ ÓÜßóÓÞóîíï ¬«³±® ½»´´­ ¬®»¿¬»¼ ©·¬¸ îð kÓ ÒÆîè 
¿²¼ñ±® ïðð ²Ó ÒÊÐóßËÇçîî º±® îì ¸ò ÜÓÍÑ øðòî û÷ ¬®»¿¬»¼ ½»´´­ 
­»®ª»¼ ¿­ ½±²¬®±´ò ¾ Ô«½·º»®¿­» ¿­­¿§ ±º Øïííç ½»´´­ ¬®¿²­º»½¬»¼ ©·¬¸ 

 kÓ 

ÒÆîè ¿²¼ñ±® ïðð ²Ó ÒÊÐóßËÇçîî º±® îì ¸ò ÜÓÍÑ øðòî û÷ó¬®»¿¬»¼ 
½»´´­ ­»®ª»¼ ¿­ ½±²¬®±´ò É¸·¬» ¼±¬­ ·² ¬¸» ¾¿® ¹®¿°¸­ ·²¼·½¿¬» ¬®»¿¬ó
³»²¬ ©·¬¸ ÒÊÐóßËÇçîîò Ù®¿°¸­ ®»°®»­»²¬ ³»¿² ª¿´«»­  ÍÛÓ ±º 

·²¼·½¿¬»¼ øö°  ðòðëô öö°  ðòðï÷

Ú·¹ò í  ØÍÚï ¼»°´»¬·±² ·³°¿·®­ ´§­·­ ±º Øïííç ¬«³±® ½»´´­ ¾§ ¿½¬·ó
ª¿¬»¼ ÒÕ ½»´´­ò ¿ Î»°®»­»²¬¿¬·ª» ·³³«²±¾´±¬ ­¸±©·²¹ ¬¸» »¨°®»­­·±² 
±º ØÍÚïô ØÍÚï °¸±­°¸± Ííîê ø°ØÍÚï÷ô Ø­°éð ¿²¼ Aó¿½¬·² ·² Øïííç 
½»´´­ ¬®¿²­º»½¬»¼ ©·¬¸ ½±²¬®±´ ø½¬®´÷ ±® ØÍÚï ­¸ÎÒß ø­¸ØÍÚï÷ò ¾ 
Ô«½·º»®¿­» ¿­­¿§ ±º Øïííç ½¬®´ ¿²¼ ­¸ØÍÚï ½»´´­ ¬®¿²­º»½¬»¼ ©·¬¸ ¿ 

Ù®¿°¸­ ®»°®»­»²¬ ³»¿² 
ª¿´«»­  ó
½¿¬»¼ øö°  ðòðë÷ò ½ Ù®±©¬¸ ½«®ª» ±º Øïííç ½»´´­ ¬®¿²­º»½¬»¼ ©·¬¸ 
½±²¬®±´ ø½¬®´÷ ±® ØÍÚï ­¸ÎÒß ø­¸ØÍÚï÷ò ¼ ÒÕ ½»´´­ º®±³ ¬©± ¼·ºó
º»®»²¬ ¸»¿´¬¸§ ¼±²±®­ ©»®» ­¬·³«´¿¬»¼ º±® ì ¼¿§­ ©·¬¸ ïðð Ëñ³´ ×Ôóîò 
Ì¸» ½§¬±¬±¨·½·¬§ ±º ×Ôóîó­¬·³«´¿¬»¼ ÒÕ ½»´´­ ©¿­ ³»¿­«®»¼ ¿º¬»® ¿ 
ìó¸ ½±ó·²½«¾¿¬·±² ©·¬¸ Øïííç ¬«³±® ½»´´­ ¬®¿²­º»½¬»¼ ©·¬¸ ½±²¬®±´ 

ø½¬®´÷ ±® ØÍÚï ­¸ÎÒß ø­¸ØÍÚï÷ ¾§ ¬¸» ÝÜïðé¿ ¼»¹®¿²«´¿¬·±² ¿­­¿§ò 
Ì¸» ®»´¿¬·ª» ½§¬±¬±¨·½·¬§ ±º ÒÕ ½»´´­ ·²½«¾¿¬»¼ ©·¬¸ ­¸ØÍÚï ½»´´­ 
½±³°¿®»¼ ¬± ÒÕ ½»´´­ ·²½«¾¿¬»¼ ©·¬¸ ½±²¬®±´ ¬«³±® ½»´´­ ·­ ­¸±©² 
º±® »¿½¸ ÒÕ ½»´´ ¼±²±®ò » ÒÕ ½»´´­ ©»®» ­¬·³«´¿¬»¼ º±® ì ¼¿§­ ©·¬¸ 
ïðð Ëñ³´ ×Ôóîò Ì¸» ½§¬±¬±¨·½·¬§ ±º ×Ôóîó­¬·³«´¿¬»¼ ÒÕ ½»´´­ ©¿­ 
³»¿­«®»¼ ¿º¬»® ¿ ìó¸ ½±ó·²½«¾¿¬·±² ©·¬¸ Øïííç ¬«³±® ½»´´­ ¬®¿²­ó
º»½¬»¼ ©·¬¸ ½±²¬®±´ ø½¬®´÷ ±® ØÍÚï ­¸ÎÒß ø­¸ØÍÚï÷ ¾§ »«®±°·«³ 
¿­­¿§ò Ì¸» ½§¬±¬±¨·½·¬§ ±º ­¬·³«´¿¬»¼ ÒÕ ½»´´­ ¿¹¿·²­¬ ½±²¬®±´ ¬«³±® 
½»´´­ ¿¬ ¿² ÛæÌ ø»ºº»½¬±® ¬± ¬¿®¹»¬÷ ®¿¬·± ±º ëæï ©¿­ ­»¬ ¬± ±²»ò Ù®¿°¸­ 
®»°®»­»²¬ ³»¿² ª¿´«»­  ÍÛÓ ±º ¿¬ ´»¿­¬ ¬¸®»» ·²¼»°»²¼»²¬ »¨°»®·ó

½»´´­ ¿®» ·²¼·½¿¬»¼ øö°  ðòðë÷



êðëÝ¿²½»® ×³³«²±´ ×³³«²±¬¸»® øîðïë÷ êìæëçç�êðè 

ï í

ÒÕ ½»´´­ ¿¹¿·²­¬ ­¸ØÍÚï µ²±½µ¼±©² ¬«³±® ½»´´­ ©¿­ 
­¬®±²¹´§ ®»¼«½»¼ ½±³°¿®»¼ ¬± ½±²¬®±´ ½»´´­ ¿­ ¼»³±²­¬®¿¬»¼ 
¾§ ¼»¹®¿²«´¿¬·±² øÚ·¹ò í¼÷ ¿²¼ »«®±°·«³ ¿­­¿§ øÚ·¹ò í»÷ò 
Ø±©»ª»®ô ¬¸» ®»¼«½¬·±² ·² ÒÕ ½»´´ó³»¼·¿¬»¼ ´§­·­ ©¿­ 
³«½¸ ³±®» °®±²±«²½»¼ ¿º¬»® ¬®»¿¬³»²¬ ±º ¬¸» Øïííç ¬«³±® 
½»´´­ ©·¬¸ ÒÆîè øÚ·¹ò ï¾÷ ½±³°¿®»¼ ¬± ¬¸¿¬ ±º ¿ ØÍÚï 
µ²±½µ¼±©² øÚ·¹ò í¼÷ò

ØÍÚï ®»¹«´¿¬»­ Ó×ÝÞ ¾«¬ ²±¬ Ó×Ýß »¨°®»­­·±²

Ì± ¿­½»®¬¿·² ©¸»¬¸»® ¬¸» ØÍÚï µ²±½µ¼±©² ¸¿­ ¿²§ ·³°¿½¬ 
±² Ó×ÝßñÞ ´»ª»´­ô ¬¸» ³»³¾®¿²» »¨°®»­­·±² ¿²¼ ·½ »¨°®»­ó
­·±² ±º Ó×ÝßñÞ ©»®» ³»¿­«®»¼ ¾§ ÚßÝÍ ¿²¼ ÛÔ×Íßô 
®»­°»½¬·ª»´§ò ß­ ­¸±©² ·² Ú·¹ò ì¿ô ¾ô ¬¸» ØÍÚï µ²±½µ¼±©² 
¼·¼ ²±¬ ¿ºº»½¬ ¬¸» Ó×Ýßô ¾«¬ ®»¼«½»¼ ¬¸» Ó×ÝÞ ­«®º¿½» 

Ú·¹ò ì  ØÍÚï µ²±½µ¼±©² ®»¼«½»­ ³»³¾®¿²» ¿²¼ ·²¬®¿½»´´«´¿® Ó×ÝÞ 
´»ª»´­ò Ì¸» »¨°®»­­·±² ±º Ó×Ýß ¿²¼ Ó×ÝÞ ±² ¬¸» ³»³¾®¿²» ±º 
Øïííç ¬«³±® ½»´´­ ¬®¿²­º»½¬»¼ ©·¬¸ ½±²¬®±´ ø½¬®´÷ ±® ØÍÚï ­¸ÎÒß 

¿ô ¾÷ ¿²¼ ¬¸» ·²¬®¿½»´ó
´«´¿® »¨°®»­­·±² ¾§ ÛÔ×Íß ø½÷ò ¿ Î»°®»­»²¬¿¬·ª» ÚßÝÍ ¿²¿´§­·­ ­¸±©ó
·²¹ Ó×Ýß ¿²¼ Ó×ÝÞ ­«®º¿½» ­¬¿·²·²¹ò Ì¸» ¾´¿½µ ­±´·¼ ´·²»­ ®»°®»­»²¬ 
Ó×Ýß ±® Ó×ÝÞ ­¬¿·²·²¹ ±º ½±²¬®±´ ø½¬®´÷ ½»´´­ò Ì¸» ¹®¿§ ­±´·¼ ´·²»­ 
®»°®»­»²¬ Ó×Ýß ±® Ó×ÝÞ ­¬¿·²·²¹ ±º ½»´´­ ¬®¿²­º»½¬»¼ ©·¬¸ ­¸ÎÒß 
¿¹¿·²­¬ ØÍÚï ø­¸ØÍÚï÷ò Ü±¬¬»¼ ´·²»­ ®»°®»­»²¬ ¬¸» ®»­°»½¬·ª» ·­±ó
¬§°» ½±²¬®±´­ò ¾
Ó×ÝÞ ±² Øïííç ½»´´­ ¬®¿²­º»½¬»¼ ©·¬¸ ½±²¬®±´ ø½¬®´÷ ±® ØÍÚï ­¸ÎÒß 

ø­¸ØÍÚï÷ ¿²¼ ¬®»¿¬»¼ ©·¬¸ îð kÓ ÒÆîè º±® îì ¸ ·­ ­¸±©²ò Ù®¿°¸­ 
®»°®»­»²¬ ³»¿² ª¿´«»­  ÍÛÓ ±º ¿¬ ´»¿­¬ ¬¸®»» ·²¼»°»²¼»²¬ »¨°»®·ó

°  ðòðëô öö°  ðòðïô 
ööö°  ðòððï÷ò ½ Ì¸» ·²¬®¿½»´´«´¿® ´»ª»´­ ±º Ó×Ýß ø·½Ó×Ýßô ´»º¬÷ ¿²¼ 
Ó×ÝÞ ø·½Ó×ÝÞô ®·¹¸¬÷ ±º Øïííç ½»´´­ ¬®¿²­º»½¬»¼ ©·¬¸ ½±²¬®±´ ø½¬®´÷ 
±® ØÍÚï ­¸ÎÒß ø­¸ØÍÚï÷ ¿²¼ ¬®»¿¬»¼ ©·¬¸ îð kÓ ÒÆîè º±® îì ¸ 
©»®» ¼»¬»®³·²»¼ ¾§ ÛÔ×Íßò Ì¸» ½±²½»²¬®¿¬·±²­ ·² ¬¸» ½»´´ ´§­¿¬»­ 
©»®» ½¿´½«´¿¬»¼ ®»´¿¬·ª» ¬± ¬¸» ¬±¬¿´ °®±¬»·² ½±²¬»²¬ ±º »¿½¸ ­¿³°´»ò 
Ù®¿°¸­ ®»°®»­»²¬ ³»¿² ª¿´«»­  ÍÛÓ ±º ¿¬ ´»¿­¬ ¬¸®»» ·²¼»°»²¼ó

°  ðòðëô 
öö°  ðòðïô ööö°  ðòððï÷



êðê Ý¿²½»® ×³³«²±´ ×³³«²±¬¸»® øîðïë÷ êìæëçç�êðè

ï í

ó

¾§ ØÍÚï µ²±½µ¼±©²ô ©¸»®»¿­ ¬¸» ·½ Ó×Ýß »¨°®»­­·±² 
®»³¿·²»¼ «²¿ºº»½¬»¼ øÚ·¹ò ì½÷ò Ì¸»­» ¼¿¬¿ ­«¹¹»­¬ ¬¸¿¬ 
ØÍÚï ®»¹«´¿¬»­ ¬¸» ¬®¿²­½®·°¬·±² ±º Ó×ÝÞ ¾«¬ ²±¬ ¬¸¿¬ ±º 
Ó×Ýßò

ÒÆîè ·²¸·¾·¬­ ¿½¬·ª·¬§ ±º ¬¸» Ó×ÝßñÞ ¬®¿²­½®·°¬·±² º¿½¬±®­ 
ÒÚó Þ ¿²¼ Í°ï

ß´¬¸±«¹¸ ØÍÚï µ²±½µ¼±©² ±²´§ ¼·³·²·­¸»¼ ¬¸» Ó×ÝÞ 
»¨°®»­­·±² ·² Øïííç ½»´´­ô ÒÆîè ­¬®±²¹´§ ®»¼«½»¼ ¬¸» 
·½ ¿²¼ ³»³¾®¿²» Ó×Ýß ¿²¼ Ó×ÝÞ »¨°®»­­·±² ·² ½±²ó
¬®±´ ¿­ ©»´´ ¿­ ·² ØÍÚï µ²±½µ¼±©² ½»´´­ øÚ·¹ò ì¾ô ½÷ò 
Ì¸»®»º±®»ô ©» ¿­µ»¼ ¬¸» ¯«»­¬·±² ©¸»¬¸»® ±¬¸»® ¬®¿²ó
­½®·°¬·±² º¿½¬±®­ ¬¸¿¬ ¸¿ª» ¾»»² ¼»­½®·¾»¼ ¬± ®»¹«´¿¬» 
¬¸» ¬®¿²­½®·°¬·±² ±º Ó×ÝßñÞ ³·¹¸¬ ¿´­± ¾» ¿ºº»½¬»¼ ¾§ 
ÒÆîèò ß­ ­¸±©² ¾§ ¬¸» ´«½·º»®¿­» ¿­­¿§ô ÒÆîè ·²¸·¾·¬»¼ 
²±¬ ±²´§ ¬¸» ¬®¿²­½®·°¬·±²¿´ ¿½¬·ª·¬§ ±º ØÍÚï ¾«¬ ¿´­± 
¬¸¿¬ ±º ÒÚó Þ ¿²¼ Í°ï ·² Øïííç ¿²¼ ÌìéÜ ¬«³±® ½»´´­ 
øÚ·¹ò ë÷ò

Ü·­½«­­·±²

Ì¿®¹»¬·²¹ ¬¸» ¸»¿¬ ­¸±½µ ®»­°±²­» øØ­°éð ±® ·¬­ ³¿·² ¬®¿²ó
­½®·°¬·±² º¿½¬±® ØÍÚï÷ ¾§ ­³¿´´ ³±´»½«´»­ ±® ÎÒß ·²¬»®ó
º»®»²½» ¸¿­ ¾»»² ­¸±©² ¬± ­»²­·¬·¦» ¬«³±® ½»´´­ ¬± Ø­°çð 
·²¸·¾·¬·±² Åï�ëÃò Ð®»ª·±«­ ©±®µ ±º ±«® ¹®±«° ®»ª»¿´»¼ ¬¸¿¬ 
ØÍÚï ·²¸·¾·¬·±² ¾§ ÒÆîè ·²½®»¿­»­ ¬¸» ®¿¼·±­»²­·¬·¦·²¹ 

¿²¼ ¾®»¿­¬ ½¿²½»® ½»´´ ´·²»­ ø«²°«¾´·­¸»¼ ¼¿¬¿÷ò ×² ®»½»²¬ 
§»¿®­ô »ª·¼»²½» ¸¿­ ¿½½«³«´¿¬»¼ ¬¸¿¬ ²±¬ ±²´§ ¬¸» ·²¬»®ó
°´¿§ ¾»¬©»»² ®¿¼·±ó ¿²¼ ½¸»³±¬¸»®¿°§ô ¾«¬ ¿´­± ¬¸» ¸±­¬ 
·³³«²» ­§­¬»³ °´¿§­ ¿² ·³°±®¬¿²¬ ®±´» ·² ¼»¬»®³·²·²¹ 
¬¸» ½´·²·½¿´ ±«¬½±³» ±º ½¿²½»® °¿¬·»²¬­ ÅîíÃò Î¿¼·±½¸»³±ó
¬¸»®¿°§ ¸¿­ ¾»»² ®»°±®¬»¼ ¬± ¿ºº»½¬ ¬¸» ¿²¬·¹»² »¨°®»­­·±² 
±² ¬«³±® ½»´´­ ¿²¼ ¬¸» ­»½®»¬·±² ±º ­±´«¾´» º¿½¬±®­ ¬¸¿¬ ½±²ó
¬®·¾«¬» ¬± ·³³«²» ­¬·³«´¿¬·±² ÅîìÃò Ô«²¹ ¿²¼ ¾®»¿­¬ ¬«³±®­ 
¿®» º®»¯«»²¬´§ ¬®»¿¬»¼ ©·¬¸ ®¿¼·±¬¸»®¿°§ô ¿²¼ ÒÕ ½»´´­ ¸¿ª» 
¾»»² ¼±½«³»²¬»¼ ¬± ¾» ½®·¬·½¿´´§ ·²ª±´ª»¼ ·² ¿²¬·ó¬«³±® 
·³³«²·¬§ ¿¹¿·²­¬ ¬¸»­» ª»®§ ½±³³±² ¬«³±® »²¬·¬·»­ Åîëô 
îêÃò Ì¸»®»º±®»ô ·² ¬¸·­ ­¬«¼§ô ©» ·²ª»­¬·¹¿¬»¼ ¬¸» »ºº»½¬­ ±º 
¬¸·­ ²±ª»´ ½±³¾·²»¼ ¬®»¿¬³»²¬ ³±¼¿´·¬§ øÒÆîè ¿²¼ ÒÊÐó
ßËÇçîî÷ ©·¬¸ ®»­°»½¬ ¬± ÒÕ ½»´´ ½§¬±¬±¨·½·¬§ ¿²¼ ÒÕ ½»´´ 
´·¹¿²¼ »¨°®»­­·±² ±² ´«²¹ ¿²¼ ¾®»¿­¬ ¬«³±® ½»´´­ò

É¸»®»¿­ ÒÊÐóßËÇçîî ©¿­ ­¸±©² ¬± ·²½®»¿­» ¬¸» 
¿½¬·ª·¬§ ±º ØÍÚï ¿²¼ ¬¸» ·½Ó×ÝÞ »¨°®»­­·±²ô ·¬ ¼·¼ ²±¬ 
¿´¬»® ¬¸» ·½Ó×Ýß »¨°®»­­·±²ô ­«¹¹»­¬·²¹ ¬¸¿¬ Ó×Ýß ·­ ²±¬ 
®»¹«´¿¬»¼ ¾§ ØÍÚï ·² ±«® ·²ª»­¬·¹¿¬»¼ ½»´´ ´·²»­ò ×²¼»»¼ô 
ØÍÚï µ²±½µ¼±©² ®»¼«½»¼ ¬¸» »¨°®»­­·±² ±º Ó×ÝÞ ¾«¬ ²±¬ 
¬¸¿¬ ±º Ó×Ýßò ×² ´·²» ©·¬¸ ±«® ®»­«´¬­ô Ê»²µ¿¬¿®¿³¿² »¬ ¿´ò 
ÅïîÃ ¸¿ª» ­¸±©² ¬¸¿¬ Ó×Ýß ·­ ´»­­ ·²¼«½·¾´» ¾§ ­¬®»­­ ¬¸¿² 
Ó×ÝÞ ¼«» ¬± ¿ ©»¿µ»® ¾·²¼·²¹ ½¿°¿½·¬§ ±º ØÍÚï ¬± ¬¸» 
ØÍÛò

×² ½±²¬®¿­¬ ¬± ·½Ó×ÝÞô ¬¸» Ó×ÝÞ ½»´´ ­«®º¿½» ¼»²­·¬§ 
©¿­ ²±¬ ·²½®»¿­»¼ ¾§ ÒÊÐóßËÇçîîò Ì¸·­ ³·¹¸¬ ¾» ¼«» ¬± 
¿ ¼»º¿«´¬ ·² ¬¸» ³»³¾®¿²» ¬®¿²­´±½¿¬·±² ±º Ó×ÝÞò Ý±²­·­¬ó
»²¬´§ô ¬¸» ­»²­·¬·ª·¬§ ±º ¬«³±® ½»´´­ ¬±©¿®¼ ÒÕ ½»´´ó³»¼·ó
¿¬»¼ ´§­·­ ©¿­ ²±¬ ·³°®±ª»¼ò Ñ¬¸»® ¹®±«°­ ¼»³±²­¬®¿¬»¼ 
¬¸¿¬ ¸·¹¸ ½±²½»²¬®¿¬·±²­ ±º ¬¸» Ø­°çð ·²¸·¾·¬±® ïéóßßÙ 
øï ¿²¼ ê kÓ÷ «°ó®»¹«´¿¬» ¬¸» ½»´´ ­«®º¿½» ¼»²­·¬§ ±º Ó×Ýß 
¿²¼ Ó×ÝÞ ±² ³«´¬·°´» ³§»´±³¿ ½»´´­ ¿²¼ Ø±¼¹µ·²�­ ´§³ó
°¸±³¿ ½»´´­ ¿²¼ ¬¸»®»¾§ ½¿² »²¸¿²½» ÒÕ ½»´´ ½§¬±¬±¨·½ó
·¬§ Åêô éÃò Ì¸» ¼·­½®»°¿²½§ ¬± ¬¸»·® ®»­«´¬­ ³·¹¸¬ ¾» »·¬¸»® 
»¨°´¿·²»¼ ¾§ ¼·ºº»®»²½»­ ·² ¬¸» ¬«³±® ½»´´ ´·²»­ ±® ¾§ ¬¸» 
´±©»® ¿²¼ ³±®» °¸§­·±´±¹·½¿´ ½±²½»²¬®¿¬·±² ±º ¬¸» Ø­°çð 
·²¸·¾·¬±® «­»¼ ·² ±«® ­¬«¼§ò

ÒÆîè ¼±©²ó®»¹«´¿¬»¼ ¬¸» ØÍÚï ¿½¬·ª·¬§ ¿²¼ ¬¸» Ó×ÝßñÞ 
»¨°®»­­·±² ±² ´«²¹ ¿²¼ ³¿³³¿®§ ¬«³±® ½»´´­ô ¿²¼ ¬¸·­ ½±®ó
®»´¿¬»¼ ©·¬¸ ¿ ®»¼«½»¼ ­»²­·¬·ª·¬§ ¬± ÒÕ ½»´´ó³»¼·¿¬»¼ ´§­·­ò 
ß­ ÒÆîè ¬®»¿¬³»²¬ ¿´­± ®»¼«½»¼ ¬¸» Ó×Ýß ¿²¼ Ó×ÝÞ 
»¨°®»­­·±² ·² ØÍÚïó¼»°´»¬»¼ ½»´´­ô ©» ¿­­«³» ¬¸¿¬ ÒÆîè 
»¨»®¬­ ·¬­ »ºº»½¬­ ±² Ó×ÝßñÞ »¨°®»­­·±² ²±¬ ±²´§ ª·¿ ØÍÚïò 
Ô«½·º»®¿­» ®»°±®¬»® ¿­­¿§­ ®»ª»¿´»¼ ¬¸¿¬ ¬¸» ¿½¬·ª·¬§ ±º ±¬¸»® 

Ú·¹ò ë  ÒÆîè ®»¼«½»­ ÒÚó Þ ¿²¼ ÍÐï ¬®¿²­½®·°¬·±²¿´ ¿½¬·ª·¬§ ·² 
¬«³±® ½»´´­ò Øïííç ¿²¼ ÌìéÜ ½»´´­ ©»®» ¬®¿²­º»½¬»¼ ©·¬¸ ®»°±®¬»® 
°´¿­³·¼­ ¬¸¿¬ ½±²¬¿·² ÒÚó ó
»®¿­» ½±²­¬®«½¬­ ¿²¼ ¬®»¿¬»¼ ©·¬¸ îð kÓ ÒÆîè º±® îì ¸ò ÜÓÍÑ 
øðòî û÷ó¬®»¿¬»¼ ½»´´­ ­»®ª»¼ ¿­ ½±²¬®±´ øð kÓ ÒÆîè÷ò Ó»¿² ª¿´ó
«»­  ÍÛÓ ±º ¬©± ·²¼»°»²¼»²¬ »¨°»®·³»²¬­ ø»¿½¸ ³»¿­«®»¼ ·² ¼«°´·ó

°  ðòðëô 
öö°  ðòðïô ööö°  ðòððï÷



êðéÝ¿²½»® ×³³«²±´ ×³³«²±¬¸»® øîðïë÷ êìæëçç�êðè 

ï í

¬®¿²­½®·°¬·±² º¿½¬±®­ ­«½¸ ¿­ Í°ï ¿²¼ ÒÚó Þ ©¿­ ¿´­± ·²¸·¾ó
·¬»¼ ¾§ ÒÆîèò ×² ´·²» ©·¬¸ ±«® ®»­«´¬­ô ¬®»¿¬³»²¬ ±º Ø»´¿ ½»´´­ 
©·¬¸ ¿ ÒÚó Þ ·²¸·¾·¬±® ¿´­± ®»¼«½»¼ ¬¸» Ó×Ýß »¨°®»­­·±² 
ÅîéÃò ×² ½±²¬®¿­¬ô ·² Ö«®µ¿¬ ½»´´­ ÒÚó Þ ¼±©²ó®»¹«´¿¬·±² ¾§ 
­·ÎÒß ¼·¼ ²±¬ ³±¼·º§ ¬¸» Ó×ÝßñÞ »¨°®»­­·±² ¾«¬ ­·´»²½·²¹ 
±º Í°ï ®»¼«½»¼ ¬¸» Ó×ÝßñÞ »¨°®»­­·±² ÅïìÃò

Ô·µ» ÒÆîèô ¬¸» ²¿¬«®¿´´§ ¼»®·ª»¼ ½±³°±«²¼ ¬®·°ó
¬±´·¼» ¸¿­ ±®·¹·²¿´´§ ¾»»² ­¸±©² ¬± ·²¸·¾·¬ ¬¸» ¸»¿¬ ­¸±½µ 
®»­°±²­» ÅîèÃò Ô¿¬»® ±²ô Þ¿²»®¶»» »¬ ¿´ò ÅîçÃ ¼»³±²­¬®¿¬»¼ 
¬¸¿¬ ¬®·°¬±´·¼» ®»¼«½»­ ¬¸» ¿½¬·ª·¬§ ±º Í°ï ¿²¼ ¬¸·­ ·² ¬«®² 
´»¿¼­ ¬± ¼»½®»¿­»¼ ØÍÚï ¿²¼ ÒÚó Þ ¿½¬·ª·¬·»­ò Þ§ ­·´»²½ó
·²¹ Í°ïô ¬¸»§ ½±«´¼ ½´»¿®´§ ­¸±© ¬¸¿¬ Í°ï ·­ ¿ ³¿­¬»® 
®»¹«´¿¬±® º±® ØÍÚï ¿²¼ ÒÚó Þò Ì¸»®»º±®»ô ©» °®±°±­» 
¬¸¿¬ ÒÆîè ³·¹¸¬ ·²¸·¾·¬ ¬¸» ¬®¿²­½®·°¬·±²¿´ ¿½¬·ª·¬§ ±º Í°ï 
©¸·½¸ ·² ¬«®² ®»­«´¬­ ·² ¿ ®»¼«½»¼ ØÍÚï ¿²¼ ÒÚó Þ ¿½¬·ªó
·¬§ò Í«¾­»¯«»²¬´§ô ¬¸·­ ´»¿¼­ ¬± ¬¸» ¼±©²ó®»¹«´¿¬·±² ±º ¾±¬¸ 
Ó×Ýß ¿²¼ Ó×ÝÞ ©¸·½¸ ½¿«­»­ ¿ ½±³°´»¬» ´±­­ ·² ÒÕ ½»´´ó
³»¼·¿¬»¼ µ·´´·²¹ò

×² ­«³³¿®§ô ±«® ¼¿¬¿ ®»ª»¿´ ¬¸¿¬ ØÍÚï ¿½¬·ª¿¬·±² ¾§ 
ÒÊÐóßËÇçîî ²»·¬¸»® ¿ºº»½¬­ Ó×ÝßñÞ ­«®º¿½» ¼»²­·¬§ ²±® 
¿ºº»½¬­ ¬¸» ¿­­±½·¿¬»¼ ÒÕ ½»´´ ½§¬±¬±¨·½·¬§ øÚ·¹ò ê÷ò Ø±©ó
»ª»®ô ØÍÚï ¼»°´»¬·±² ¼»½®»¿­»­ ¬¸» Ó×ÝÞ ¾«¬ ²±¬ Ó×Ýß 
³»³¾®¿²» »¨°®»­­·±² ¿²¼ ¬¸»®»¾§ ´»¿¼­ ¬± ¿ ®»¼«½¬·±² 
·² ¬¸» ÒÕ ½»´´ó³»¼·¿¬»¼ ½§¬±¬±¨·½·¬§ò ×² ½±²¬®¿­¬ô ÒÆîè 
­»ª»®»´§ ¾´±½µ­ ÒÕ ½»´´ó³»¼·¿¬»¼ ½§¬±¬±¨·½·¬§ ¾§ ¿ ­«¾ó
­¬¿²¬·¿´ ¼±©²ó®»¹«´¿¬·±² ±º ¾±¬¸ ÒÕîÜ ´·¹¿²¼­ô Ó×Ýß ¿²¼ 
Ó×ÝÞò Ì¸·­ »ºº»½¬ ³·¹¸¬ ¾» »¨°´¿·²»¼ ¾§ ¬¸» º¿½¬ ¬¸¿¬ ÒÆîè 
·³°¿·®­ ²±¬ ±²´§ ØÍÚï ¾«¬ ¿´­± Í°ï ¿²¼ ÒÚó Þ ¿½¬·ª·¬·»­ò

Ü»­°·¬» ¬¸»­» ²»¹¿¬·ª» »ºº»½¬­ ±º ÒÆîè ±² ¬¸» º«²½¬·±² 

­»²­·¬·¦·²¹ ¬«³±® ½»´´­ ¬±©¿®¼ ®¿¼·¿¬·±² ø«²°«¾´·­¸»¼ ¼¿¬¿÷ 
¿²¼ ½¸»³±¬¸»®¿°§ ÅëÃò

ß½µ²±©´»¼¹³»²¬­ Ì¸» ¿«¬¸±®­ ¬¸¿²µ ß²¼®»¿ Ó¿·® ¿²¼ Ö»­­·½¿ Ð»´ó
¦»´ º±® »¨½»´´»²¬ ¬»½¸²·½¿´ ¿­­·­¬¿²½» ¿²¼ Ö«´·¿ Ç¿¹´±³ ¿²¼ Ó·½¸¿»´ 
Í¸»®³¿² øÞ±­¬±² Ë²·ª»®­·¬§ Í½¸±±´ ±º Ó»¼·½·²»ô ËÍß÷ º±® °®±ª·¼ó
·²¹ ÒÆîè ¿²¼ ¬¸» ®»¬®±ª·®¿´ ª»½¬±®­ °Í×ÎÛÒóÎ»¬®±ÏñØÍÚï­¸ÎÒß 
¿²¼ °Í×ÎÛÒóÎ»¬®±Ïò Ì¸·­ ©±®µ ©¿­ ­«°°±®¬»¼ ¾§ ¬¸» É·´¸»´³ 

Í¿²¼»®óÍ¬·º¬«²¹ øîðïîòðéèòï÷ô ÛËóÝÛÔÔÛËÎÑÐÛ øíïëçêí÷ô Þ«²ó
¼»­³·²·­¬»®·«³ º$® Þ·´¼«²¹ «²¼ Ú±®­½¸«²¹ øÞÓÞÚ÷ øÍ¬®¿¸´»²µ±³ó
°»¬»²¦ô ðîÒËÕðíïÞå ×²²±ª¿¬·ª» Ì¸»®¿°·»­ô ðïÙËðèîíå ÒÍÝÔÝô 
ïêÙÉððíðå ³ìóÔ»¿¼·²¹ Û¼¹» Ý´«­¬»®ô ïêÛÈïðîïÝ÷ ¿²¼ ¬¸» 
Ü»«¬­½¸» Ú±®­½¸«²¹­¹»³»·²­½¸¿º¬ øÜÚÙ÷ Ý´«­¬»® ±º Û¨½»´´»²½»æ 
Ó«²·½¸óÝ»²¬®» º±® ß¼ª¿²½»¼ Ð¸±¬±²·½­ò Ì¸» ®»­»¿®½¸ ´»¿¼·²¹ ¬± ¬¸»­» 
®»­«´¬­ ¸¿­ ®»½»·ª»¼ º«²¼·²¹ º®±³ ¬¸» Ü»«¬­½¸» Ú±®­½¸«²¹­¹»³»·²ó
­½¸¿º¬ øÜÚÙ÷ «²¼»® Ù®¿²¬ ß¹®»»³»²¬ Ò±ò ÍÚÞ èîìñîå ×ÒÍÌ çëñçèðóï 
ÚËÙÙå ×ÒÍÌ ìïïñíéóï ÚËÙÙ ø·®®¿¼·¿¬·±² ¼»ª·½»­÷ò

Ý±²º´·½¬ ±º ·²¬»®»­¬ 
±º ·²¬»®»­¬ò

Ñ°»² ß½½»­­ Ì¸·­ ¿®¬·½´» ·­ ¼·­¬®·¾«¬»¼ «²¼»® ¬¸» ¬»®³­ ±º ¬¸» Ý®»¿ó
¬·ª» Ý±³³±²­ ß¬¬®·¾«¬·±² Ô·½»²­» ©¸·½¸ °»®³·¬­ ¿²§ «­»ô ¼·­¬®·¾«ó
¬·±²ô ¿²¼ ®»°®±¼«½¬·±² ·² ¿²§ ³»¼·«³ô °®±ª·¼»¼ ¬¸» ±®·¹·²¿´ ¿«¬¸±®ø­÷ 
¿²¼ ¬¸» ­±«®½» ¿®» ½®»¼·¬»¼ò

Î»º»®»²½»­

 ïò Ó¿ Ôô Í¿¬± Úô Í¿¬± Îô Ó¿¬­«¾¿®¿ Ìô Ø·®¿· Õô Ç¿³¿­¿µ· Óô Í¸·² Ìô 
Í¸·³¿¼¿ Ìô Ò±³«®¿ Ìô Ó±®· Õô Í«³·²± Çô Ó·³¿¬¿ Ø øîðïì÷ Ü«¿´ 
¬¿®¹»¬·²¹ ±º ¸»¿¬ ­¸±½µ °®±¬»·²­ çð ¿²¼ éð °®±³±¬»­ ½»´´ ¼»¿¬¸ ¿²¼ 
»²¸¿²½»­ ¬¸» ¿²¬·½¿²½»® »ºº»½¬ ±º ½¸»³±¬¸»®¿°»«¬·½ ¿¹»²¬­ ·² ¾´¿¼ó
¼»® ½¿²½»®ò Ñ²½±´ Î»° íïøê÷æîìèî�îìçîò ¼±·æïðòíèçîñ±®òîðïìòíïíî

 îò Ó¿­­»§ ßô É·´´·¿³­±² Üô Þ®±©²» Øô Ó«®®¿§ Öô Ü±µ«®²± Ðô Í¸¿© 
Ìô Ó¿½·¿­ ßô Ü¿²·»´­ Æô Ù»±ºº®±§ Íô Ü±°­±² Óô Ô¿ª¿² Ðô Ó¿¬¿­­ó

Ý±³»® Óô Ü®§­¼¿´» Óô É±±¼ Ó øîðïð÷ ß ²±ª»´ô ­³¿´´ ³±´»½«´» 
·²¸·¾·¬±® ±º Ø­½éðñØ­°éð °±¬»²¬·¿¬»­ Ø­°çð ·²¸·¾·¬±® ·²¼«½»¼ 
¿°±°¬±­·­ ·² ØÝÌïïê ½±´±² ½¿®½·²±³¿ ½»´´­ò Ý¿²½»® Ý¸»³±¬¸»® 
Ð¸¿®³¿½±´ êêøí÷æëíë�ëìëò ¼±·æïðòïððéñ­ððîèðóððçóïïçìóí

 íò Ð±©»®­ Óô Ý´¿®µ» Ðô É±®µ³¿² Ð øîððè÷ Ü«¿´ ¬¿®¹»¬·²¹ ±º 
ØÍÝéð ¿²¼ ØÍÐéî ·²¸·¾·¬­ ØÍÐçð º«²½¬·±² ¿²¼ ·²¼«½»­ ¬«³±®ó

ïðòïðïêñ¶ò
½½®òîððèòðèòððî

 ìò Ý¸»² Çô Ý¸»² Öô Ô±± ßô Ö¿»¹»® Íô Þ¿¹¼¿­¿®·¿² Ôô Ç« Öô Ý¸«²¹ Úô Õ±®² 
Öô Î«¼¼§ Üô Ù«± Îô Ó½Ô¿«¹¸´·² ÓÛô Ú»²¹ Úô Æ¸« Ðô Í¬»¹³»·»® Úô 
Ð¿¹´·¿®·²· Îô Ð±®¬»® Üô Æ¸±« É øîðïí÷ Ì¿®¹»¬·²¹ ØÍÚï ­»²­·¬·¦»­ 
½¿²½»® ½»´´­ ¬± ØÍÐçð ·²¸·¾·¬·±²ò Ñ²½±¬¿®¹»¬ ìøê÷æèïê�èîç

 ëò Æ¿¿®«® Òô Ù¿¾¿· Êô Ð±®½± Öô Ý¿´¼»®©±±¼ Íô Í¸»®³¿² Ó øîððê÷ 
Ì¿®¹»¬·²¹ ¸»¿¬ ­¸±½µ ®»­°±²­» ¬± ­»²­·¬·¦» ½¿²½»® ½»´´­ ¬± °®±ó
¬»¿­±³» ¿²¼ Ø­°çð ·²¸·¾·¬±®­ò Ý¿²½»® Î»­ êêøí÷æïéèí�ïéçïò 
¼±·æïðòïïëèñðððèóëìéîòÝßÒóðëóíêçî

Ú·¹ò ê  Ó±¼»´ ¼»°·½¬·²¹ ¬¸» 
»ºº»½¬­ ±º ÒÊÐóßËÇçîîô 
ØÍÚï µ²±½µ¼±©² ø­¸ØÍÚï÷ 
¿²¼ ÒÆîè ±² ØÍÚï ¿½¬·ª·¬§ 
¿²¼ Ó×ÝßñÞ ­«®º¿½» ¼»²­·¬§ ·² 
¬«³±® ½»´´­ ¿²¼ ¬¸» ¿­­±½·¿¬»¼ 
ÒÕ ½»´´ ½§¬±¬±¨·½·¬§ò 

 ·²¼·½¿¬»­ ²± ½¸¿²¹»ô 

 ·²½®»¿­»ô  ¼»½®»¿­»ô 

 ­¬®±²¹ ¼»½®»¿­»



êðè Ý¿²½»® ×³³«²±´ ×³³«²±¬¸»® øîðïë÷ êìæëçç�êðè

ï í

 êò Ú·±²¼¿ Ýô Í±®·¿²· ßô Ó¿´¹¿®·²· Ùô ×¿²²·¬¬± Óô Í¿²¬±²· ßô Ý·°ó
°·¬»´´· Ó øîððç÷ Ø»¿¬ ­¸±½µ °®±¬»·²óçð ·²¸·¾·¬±®­ ·²½®»¿­» ÓØÝ 
½´¿­­ ×ó®»´¿¬»¼ ½¸¿·² ß ¿²¼ Þ ´·¹¿²¼ »¨°®»­­·±² ±² ³«´¬·°´» ³§»ó
´±³¿ ½»´´­ ¿²¼ ¬¸»·® ¿¾·´·¬§ ¬± ¬®·¹¹»® ÒÕ ½»´´ ¼»¹®¿²«´¿¬·±²ò Ö 
×³³«²±´ ïèíøé÷æìíèë�ìíçìò ¼±·æïðòìðìçñ¶·³³«²±´òðçðïéçé

 éò Þ*´´ Þô Û´¬¿·¾ Úô Î»·²»®­ Õô ª±² Ì®»­½µ±© Þô Ì¿©¿¼®±­ Íô Í·³ó
¸¿¼®· Êô Þ«®®±©­ Úô Ô«²¼¹®»² Õô Ø¿²­»² Øô Û²¹»®¬ ßô ª±² 
Í¬®¿²¼³¿²² Û øîððç÷ Ø»¿¬ ­¸±½µ °®±¬»·² çð ·²¸·¾·¬±® Þ××Þðîï 
øÝÒÚîðîì÷ ¼»°´»¬»­ ÒÚóµ¿°°¿Þ ¿²¼ ­»²­·¬·¦»­ Ø±¼¹µ·²�­ ´§³ó
°¸±³¿ ½»´´­ º±® ²¿¬«®¿´ µ·´´»® ½»´´ó³»¼·¿¬»¼ ½§¬±¬±¨·½·¬§ò Ý´·² Ý¿²ó
½»® Î»­ ïëøïê÷æëïðè�ëïïêò ¼±·æïðòïïëèñïðéèóðìíîòÝÝÎóðçóðîïí

 èò Æ¸¿²¹ Ýô É¿²¹ Çô Æ¸±« Æô Æ¸¿²¹ Öô Ì·¿² Æ øîððç÷ Í±¼·«³ 
¾«¬§®¿¬» «°®»¹«´¿¬»­ »¨°®»­­·±² ±º ÒÕÙîÜ ´·¹¿²¼ Ó×ÝßñÞ ·² 
Ø»Ô¿ ¿²¼ Ø»°Ùî ½»´´ ´·²»­ ¿²¼ ·²½®»¿­»­ ¬¸»·® ­«­½»°¬·¾·´·¬§ 
¬± ÒÕ ´§­·­ò Ý¿²½»® ×³³«²±´ ×³³«²±¬¸»® ëèøè÷æïîéë�ïîèëò 
¼±·æïðòïððéñ­ððîêîóððèóðêìëóè

 çò ß®³»¿²« Íô Þ·¬¦»® Óô Ô¿«»® Ëô Ê»²¬«®»´´· Íô Ð¿¬¸·´ ßô Õ®«­½¸ 
Óô Õ¿·­»® Íô Ö±¾­¬ Öô Í³·®²±© ×ô É¿¹²»® ßô Í¬»·²´» ßô Í¿´·¸ Ø 
øîððë÷ Ò¿¬«®¿´ µ·´´»® ½»´´ó³»¼·¿¬»¼ ´§­·­ ±º ¸»°¿¬±³¿ ½»´´­ ª·¿ 

ó
´¿­» ·²¸·¾·¬±® ­±¼·«³ ª¿´°®±¿¬»ò Ý¿²½»® Î»­ êëøïì÷æêíîï�êíîçò 
¼±·æïðòïïëèñðððèóëìéîòÝßÒóðìóìîëî

 ïðò Ú»®²¿²¼»¦óÓ»­­·²¿ Ôô Î»§¾«®² ØÌô Ê¿´»­óÙ±³»¦ Ó øîðïî÷ 
Ø«³¿² ÒÕÙîÜó´·¹¿²¼­æ ½»´´ ¾·±´±¹§ ­¬®¿¬»¹·»­ ¬± »²­«®» 
·³³«²» ®»½±¹²·¬·±²ò Ú®±²¬ ×³³«²±´ íæîççò ¼±·æïðòííèçñ

 ïïò Ù®±¸ Êô Þ¿¸®¿³ Íô Þ¿«»® Íô Ø»®³¿² ßô Þ»¿«½¸¿³° Óô Í°·»­ 
Ì øïççê÷ Ý»´´ ­¬®»­­ó®»¹«´¿¬»¼ ¸«³¿² ³¿¶±® ¸·­¬±½±³°¿¬·¾·´·¬§ 
½±³°´»¨ ½´¿­­ × ¹»²» »¨°®»­­»¼ ·² ¹¿­¬®±·²¬»­¬·²¿´ »°·¬¸»´·«³ò 
Ð®±½ Ò¿¬´ ß½¿¼ Í½· ËÍß çíøîî÷æïîììë�ïîìëð

 ïîò Ê»²µ¿¬¿®¿³¿² Ùô Í«½·« Üô Ù®±¸ Êô Þ±­­ Öô Í°·»­ Ì øîððé÷ Ð®±ó
³±¬»® ®»¹·±² ¿®½¸·¬»½¬«®» ¿²¼ ¬®¿²­½®·°¬·±²¿´ ®»¹«´¿¬·±² ±º ¬¸» 
¹»²»­ º±® ¬¸» ÓØÝ ½´¿­­ ×ó®»´¿¬»¼ ½¸¿·² ß ¿²¼ Þ ´·¹¿²¼­ ±º 
ÒÕÙîÜò Ö ×³³«²±´ ïéèøî÷æçêï�çêç

 ïíò Ù®±¸ Êô Í¬»·²´» ßô Þ¿«»® Íô Í°·»­ Ì øïççè÷ Î»½±¹²·¬·±² ±º ­¬®»­­ó
·²¼«½»¼ ÓØÝ ³±´»½«´»­ ¾§ ·²¬»­¬·²¿´ »°·¬¸»´·¿´ ¹¿³³¿¼»´¬¿ Ì 
½»´´­ò Í½·»²½» îéçøëíëé÷æïéíé�ïéìð

 ïìò ß²¼®»­»² Ôô Ö»²­»² Øô Ð»¼»®­»² Óô Ø¿²­»² Õô Íµ±ª Í øîððé÷ 
Ó±´»½«´¿® ®»¹«´¿¬·±² ±º ÓØÝ ½´¿­­ × ½¸¿·²ó®»´¿¬»¼ °®±¬»·² ß 
»¨°®»­­·±² ¿º¬»® ØÜßÝó·²¸·¾·¬±® ¬®»¿¬³»²¬ ±º Ö«®µ¿¬ Ì ½»´´­ò Ö 
×³³«²±´ ïéçøïî÷æèîíë�èîìî

 ïëò Ô·² Üô Ô¿ª»²¼»® Øô Í±·´´»«¨ ÛÖô Ñ�Ý¿´´¿¹¸¿² Ýß øîðïî÷ ÒÚó
µ¿°°¿Þ ®»¹«´¿¬»­ Ó×Ýß ¹»²» ¬®¿²­½®·°¬·±² ·² »²¼±¬¸»´·¿´ ½»´´ 
¬¸®±«¹¸ ¿ ¹»²»¬·½¿´´§ ·²¸·¾·¬¿¾´» ½±²¬®±´ ­·¬»ò Ö Þ·±´ Ý¸»³ 
îèéøê÷æìîçç�ìíïðò ¼±·æïðòïðéìñ¶¾½òÓïïïòîèîïëî

 ïêò Í½¸·´´·²¹ Üô Þ¿§»® Ýô Ô· Éô Ó±´´­ Óô Ê¿«°»´ Ðô Ó«´¬¸±ºº Ù 
øîðïî÷ Î¿¼·±­»²­·¬·¦¿¬·±² ±º ²±®³±¨·½ ¿²¼ ¸§°±¨·½ Øïííç ´«²¹ 
¬«³±® ½»´´­ ¾§ ¸»¿¬ ­¸±½µ °®±¬»·² çð ·²¸·¾·¬·±² ·­ ·²¼»°»²¼»²¬ ±º 
¸§°±¨·¿ ·²¼«½·¾´» º¿½¬±®óï ò ÐÔ±Í ÑÒÛ éøî÷æ»íïïïð

 ïéò Í¬¿²¹´ Íô Ù»¸®³¿²² Óô Î·»¹¹»® Öô Õ«¸­ Õô Î·»¼»®»® ×ô Í·»ªó
»®¬ Éô Ø«¾» Õô Ó±½·µ¿¬ Îô Ü®»­­»´ Îô Õ®»³³»® Ûô Ð±½µó
´»§ ßÙô Ú®·»¼®·½¸ Ôô Ê·¹¸ Ôô Íµ»®®¿ ßô Ó«´¬¸±ºº Ù øîðïï÷ 

Ì¿®¹»¬·²¹ ³»³¾®¿²» ¸»¿¬ó­¸±½µ °®±¬»·² éð øØ­°éð÷ ±² ¬«³±®­ ¾§ 
½³Ø­°éðòï ¿²¬·¾±¼§ò Ð®±½ Ò¿¬´ ß½¿¼ Í½· ËÍß ïðèøî÷æéíí�éíè

 ïèò Í½¸·´´·²¹ Üô Þ¿§»® Ýô Ù»«®¬­óÓ±»­°±¬ ßô Í©»»° Úô Ð®«­½¸§ Óô 
Ó»²¹»´» Õô Í°®¿¹«» Ôô Ó±´´­ Ó øîððé÷ ×²¼«½¬·±² ±º °´¿­³·²±ó
¹»² ¿½¬·ª¿¬±® ·²¸·¾·¬±® ¬§°»óï øÐß×óï÷ ¾§ ¸§°±¨·¿ ¿²¼ ·®®¿¼·¿ó
¬·±² ·² ¸«³¿² ¸»¿¼ ¿²¼ ²»½µ ½¿®½·²±³¿ ½»´´ ´·²»­ò ÞÓÝ Ý¿²½»® 
éæïìíò ¼±·æïðòïïèêñïìéïóîìðéóéóïìí

 ïçò Þ®§½»­±² ÇÌô Ó¿®½¸ ÓÛô Þ¿®¾»® ÜÚô Ô¶«²¹¹®»² ØÙô Ô±²¹ ÛÑ 
øîððë÷ Ý§¬±´§¬·½ ¹®¿²«´» °±´¿®·¦¿¬·±² ¿²¼ ¼»¹®¿²«´¿¬·±² ½±²ó
¬®±´´»¼ ¾§ ¼·ºº»®»²¬ ®»½»°¬±®­ ·² ®»­¬·²¹ ÒÕ ½»´´­ò Ö Û¨° Ó»¼ 
îðîøé÷æïððï�ïðïîò ¼±·æïðòïðèìñ¶»³òîððëïïìíîîîî

 îðò 
Óô Ø·¼¼»³¿²² É øîððï÷ ß ïìó³»® Ø­°éð °»°¬·¼» ­¬·³«´¿¬»­ ²¿¬«ó
®¿´ µ·´´»® øÒÕ÷ ½»´´ ¿½¬·ª·¬§ò Ý»´´ Í¬®»­­ Ý¸¿°»®±²»­ êøì÷æííé�íìì

 îïò Ó»²¹ Ôô Ù¿¾¿· Êô Í¸»®³¿² Ó øîðïð÷ Ø»¿¬ó­¸±½µ ¬®¿²­½®·°¬·±² 
º¿½¬±® ØÍÚï ¸¿­ ¿ ½®·¬·½¿´ ®±´» ·² ¸«³¿² »°·¼»®³¿´ ¹®±©¬¸ º¿½ó
¬±® ®»½»°¬±®óîó·²¼«½»¼ ½»´´«´¿® ¬®¿²­º±®³¿¬·±² ¿²¼ ¬«³±®·¹»²»­·­ò 
Ñ²½±¹»²» îçøíé÷æëîðì�ëîïíò ¼±·æïðòïðíèñ±²½òîðïðòîéé

 îîò É±´°»®¬ Úô Ì®·¬­½¸´»® ×ô Í¬»·²´» ßô É»´´»® Óô Û·­»´» Ù øîðïì÷ 
ß ¼·­·²¬»¹®·² ¿²¼ ³»¬¿´´±°®±¬»·²¿­»­ ïð ¿²¼ ïé ³±¼«´¿¬» ¬¸» 
·³³«²±¹»²·½·¬§ ±º ¹´·±¾´¿­¬±³¿ó·²·¬·¿¬·²¹ ½»´´­ò Ò»«®± Ñ²½±´ 
ïêøí÷æíèî�íçïò ¼±·æïðòïðçíñ²»«±²½ñ²±¬îíî

 îíò Ó¿ Çô Ý±²º±®¬· Îô ß§³»®·½ Ôô Ô±½¸»® Ýô Õ»°° Ñô Õ®±»³»® Ùô 
Æ·¬ª±¹»´ Ô øîðïï÷ Ø±© ¬± ·³°®±ª» ¬¸» ·³³«²±¹»²·½·¬§ ±º ½¸»³ó
±¬¸»®¿°§ ¿²¼ ®¿¼·±¬¸»®¿°§ò Ý¿²½»® Ó»¬¿­¬¿­·­ Î»ª íðøï÷æéï�èîò 
¼±·æïðòïððéñ­ïðëëëóðïïóçîèíóî

 îìò Ú®»§ Þô Î«¾²»® Çô Õ«´¦»® Ôô É»®¬¸³±´´»® Òô É»·­­ ÛÓô Ú·»¬µ¿« 
Îô Ù¿·°´ ËÍ øîðïì÷ ß²¬·¬«³±® ·³³«²» ®»­°±²­»­ ·²¼«½»¼ ¾§ ·±²ó
·¦·²¹ ·®®¿¼·¿¬·±² ¿²¼ º«®¬¸»® ·³³«²» ­¬·³«´¿¬·±²ò Ý¿²½»® ×³³«ó
²±´ ×³³«²±¬¸»® êíøï÷æîç�íêò ¼±·æïðòïððéñ­ððîêîóðïíóïìéìó§

 îëò Ú®»­»óÍ½¸¿°»® Óô Õ»·´ ßô Ç¿¹·¬¿ Øô Í¬»·²»® ÍÕô Ú¿´µ Éô Í½¸³·¼ 
ó

º±®·²ó³»¼·¿¬»¼ ½§¬±´§­·­ ±² ¬¸» ¼»ª»´±°³»²¬ ±º ½¸»³·½¿´´§ 
·²¼«½»¼ ´«²¹ ½¿²½»® ·² ßñÖ ³·½»ò Ý¿²½»® ×³³«²±´ ×³³«²±¬¸»® 
êíøê÷æëéï�ëèðò ¼±·æïðòïððéñ­ððîêîóðïìóïëíëó¨

 îêò Î±¾»®¬· ÓÐô Ó±®¼±¸ Öô Ô»ª§ ÛÓ øîðïî÷ Þ·±´±¹·½¿´ ®±´» ±º ÒÕ 
½»´´­ ¿²¼ ·³³«²±¬¸»®¿°»«¬·½ ¿°°®±¿½¸»­ ·² ¾®»¿­¬ ½¿²½»®ò Ú®±²¬ 
×³³«²±´ íæíéëò ¼±·æ

 îéò Ó±´·²»®± ÔÔô Ú«»®¬»­ ÓÞô Ù·®¿®¬ ÓÊô Ú¿·²¾±·³ Ôô Î¿¾·²±ª·½¸ 
Ùßô Ý±­¬¿­ Óßô Æ©·®²»® ÒÉ øîððì÷ ÒÚóµ¿°°¿ Þ ®»¹«´¿¬»­ 
»¨°®»­­·±² ±º ¬¸» ÓØÝ ½´¿­­ ×ó®»´¿¬»¼ ½¸¿·² ß ¹»²» ·² ¿½¬·ª¿¬»¼ Ì 
´§³°¸±½§¬»­ò Ö ×³³«²±´ ïéíøç÷æëëèí�ëëçð

 îèò É»­¬»®¸»·¼» Íô Õ¿©¿¸¿®¿ Ìô Ñ®¬±² Õô Ó±®·³±¬± Î øîððê÷ 
Ì®·°¬±´·¼»ô ¿² ·²¸·¾·¬±® ±º ¬¸» ¸«³¿² ¸»¿¬ ­¸±½µ ®»­°±²­» ¬¸¿¬ 
»²¸¿²½»­ ­¬®»­­ó·²¼«½»¼ ½»´´ ¼»¿¬¸ò Ö Þ·±´ Ý¸»³ îèïøïì÷æçêïê�
çêîîò ¼±·æïðòïðéìñ¶¾½òÓëïîðììîðð

 îçò Þ¿²»®¶»» Íô Í¿²¹©¿² Êô Ó½Ù·²² Ñô Ý¸«¹¸ Îô Ü«¼»¶¿ Êô Ê·½µ»®­ 
ÍÓô Í¿´«¶¿ ßÕ øîðïí÷ Ì®·°¬±´·¼»ó·²¼«½»¼ ½»´´ ¼»¿¬¸ ·² °¿²½®»¿¬·½ 

º¿½¬±® Í°ïò Ö Þ·±´ Ý¸»³ îèèøìé÷æííçîé�ííçíèò ¼±·æïðòïðéìñ¶¾½ò
Óïïíòëððçèí



Ñ®·¹·²¿´ ß®¬·½´»­

Í»²­·¬·¦·²¹ ¬«³±® ½»´´­ ¬± ®¿¼·¿¬·±² ¾§ ¬¿®¹»¬·²¹ ¬¸» ¸»¿¬ ­¸±½µ

®»­°±²­»

Ü¿²·»´¿ Í½¸·´´·²¹ ¿ô¾ô ß²²»¬¬ Õ$¸²»´ ¿ô Í¿®¿¸ Õ±²®¿¼ ¿ô Ú¿¾·¿² Ì»¬¦´¿ºº ¿ô Ý¸®·­¬·²» Þ¿§»® ¿ô½ô
Ö«´·¿ Ç¿¹´±³ ¼ô Ù¿¾®·»´» Ó«´¬¸±ºº ¿ô¾ôö
¿ Ü»°¿®¬³»²¬ ±º Î¿¼·¿¬·±² Ñ²½±´±¹§ô Ì»½¸²·­½¸» Ë²·ª»®­·¬<¬ Ó$²½¸»²ô Ó«²·½¸ô Ù»®³¿²§
¾ Ø»´³¸±´¬¦ Ý»²¬»® Ó«²·½¸ô Ù»®³¿² Î»­»¿®½¸ Ý»²¬»® º±® Û²ª·®±²³»²¬¿´ Ø»¿´¬¸ô ×²­¬·¬«¬» ±º Þ·±´±¹·½¿´ ¿²¼ Ó»¼·½¿´ ×³¿¹·²¹ô Ó«²·½¸ô Ù»®³¿²§
½ Ù»®³¿² Ý¿²½»® Ý±²­±®¬·«³ øÜÕÌÕ÷ °¿®¬²»® ­·¬» Ó«²·½¸ô Ù»®³¿² Ý¿²½»® Î»­»¿®½¸ Ý»²¬»® øÜÕÚÆ÷ô Ø»·¼»´¾»®¹ô Ù»®³¿²§
¼ Ü»°¿®¬³»²¬ ±º Þ·±½¸»³·­¬®§ô Þ±­¬±² Ë²·ª»®­·¬§ Í½¸±±´ ±º Ó»¼·½·²»ô Þ±­¬±²ô Óßô ËÍß

ß Î Ì × Ý Ô Û × Ò Ú Ñ

ß®¬·½´» ¸·­¬±®§æ

Î»½»·ª»¼ ïð Ò±ª»³¾»® îðïì

Î»½»·ª»¼ ·² ®»ª·­»¼ º±®³ ïî Ú»¾®«¿®§ îðïë

ß½½»°¬»¼ ïì Ú»¾®«¿®§ îðïë

Õ»§©±®¼­æ

Ø»¿¬ ­¸±½µ º¿½¬±® ï øØÍÚï÷

Ø»¿¬ ­¸±½µ °®±¬»·² éð øØ­°éð÷

Ø»¿¬ ­¸±½µ °®±¬»·² çð øØ­°çð÷

Î¿¼·±­»²­·¬·¦¿¬·±²

ÒÆîè

ß Þ Í Ì Î ß Ý Ì

Û´»ª¿¬»¼ ´»ª»´­ ±º ¸»¿¬ ­¸±½µ °®±¬»·²­ øØÍÐ­÷ ½±²¬®·¾«¬» ¬± ¬«³±® ½»´´ ­«®ª·ª¿´ ¿²¼ ³»¼·¿¬» °®±¬»½¬·±²

¿¹¿·²­¬ ®¿¼·¿¬·±²ó·²¼«½»¼ ½»´´ ¼»¿¬¸ò Ø­°çð ·²¸·¾·¬±®­ ¿®» °®±³·­·²¹ ®¿¼·±­»²­·¬·¦»®­ ¾«¬ ¿´­± ¿½¬·ª¿¬»

¸»¿¬ ­¸±½µ º¿½¬±® ï øØÍÚï÷ ¿²¼ ¬¸»®»¾§ ·²¼«½» ¬¸» ­§²¬¸»­·­ ±º ½§¬±°®±¬»½¬·ª» Ø­°éðò ×² ¬¸·­ ­¬«¼§ ¬¸»

¸»¿¬ ­¸±½µ ®»­°±²­» ·²¸·¾·¬±® ÒÆîè »·¬¸»® ¿´±²» ±® ·² ½±³¾·²¿¬·±² ©·¬¸ ¬¸» Ø­°çð ·²¸·¾·¬±® ÒÊÐó

ßËÇçîî ©¿­ ·²ª»­¬·¹¿¬»¼ º±® ®¿¼·±­»²­·¬·¦·²¹ »ºº»½¬­ô ¿´¬»®¿¬·±²­ ·² ½»´´ ½§½´» ¼·­¬®·¾«¬·±² ¿²¼ »ºº»½¬­ ±²

³·¹®¿¬±®§ñ·²ª¿­·ª» ½¿°¿½·¬§ ±º ®¿¼·±®»­·­¬¿²¬ ¬«³±® ½»´´­ò ÒÆîè ®»¼«½»¼ ¬¸» ½±²­¬·¬«¬·ª» ¿²¼ ÒÊÐó

ßËÇçîîó·²¼«½»¼ Ø­°éð »¨°®»­­·±² ¾§ ·²¸·¾·¬·±² ±º ¬¸» ØÍÚï ¿½¬·ª·¬§ ¿²¼ ·²¸·¾·¬»¼ ³·¹®¿¬·±² ¿²¼ ·²ª¿­·±²

·² ¸«³¿² ´«²¹ ¿²¼ ¾®»¿­¬ ¬«³±® ½»´´­ò Ì®»¿¬³»²¬ ±º ¬«³±® ½»´´­ ©·¬¸ ÒÆîè ­·¹²·�½¿²¬´§ ·²½®»¿­»¼ ¬¸»·®

®¿¼·¿¬·±² ®»­°±²­»ò Ñ²» °±­­·¾´» ³»½¸¿²·­³ ³·¹¸¬ ¾» ¿ ¼»½®»¿­» ±º ¬¸» ®¿¼·±®»­·­¬¿²¬ Íó°¸¿­»ò É¸»²

½±³¾·²»¼ ©·¬¸ ¬¸» Ø­°çð ·²¸·¾·¬±® ÒÊÐóßËÇçîî ¬¸» ½±²½»²¬®¿¬·±² ±º ÒÆîè ½±«´¼ ¾» ­·¹²·�½¿²¬´§ ®»¼«½»¼

øïñïð¬¸�ïñîð¬¸÷ ¬± ¿½¸·»ª» ¬¸» ­¿³» ®¿¼·±­»²­·¬·¦¿¬·±²ò Ñ«® ®»­«´¬­ ¼»³±²­¬®¿¬» ¬¸¿¬ ¿ ¼«¿´ ¬¿®¹»¬·²¹

±º Ø­°éð ¿²¼ Ø­°çð ©·¬¸ ÒÆîè ¿²¼ ÒÊÐóßËÇçîî °±¬»²¬·¿¬»­ ¬¸» ®¿¼·¿¬·±² ®»­°±²­» ±º ¬«³±® ½»´´­ ¬¸¿¬

¿®» ±¬¸»®©·­» ®»­·­¬¿²¬ ¬± ·±²·¦·²¹ ®¿¼·¿¬·±²ò

w îðïë Ì¸» ß«¬¸±®­ò Ð«¾´·­¸»¼ ¾§ Û´­»ª·»® ×®»´¿²¼ Ô¬¼ò Ì¸·­ ·­ ¿² ±°»² ¿½½»­­ ¿®¬·½´» «²¼»® ¬¸» ÝÝ ÞÇó

ÒÝóÒÜ ´·½»²­» ø¸¬¬°æññ½®»¿¬·ª»½±³³±²­ò±®¹ñ´·½»²­»­ñ¾§ó²½ó²¼ñìòðñ÷ò

×²¬®±¼«½¬·±²

Ì¸» ³¿¶±® ­¬®»­­ó·²¼«½·¾´» ³±´»½«´¿® ½¸¿°»®±²»ô ¸»¿¬ ­¸±½µ

°®±¬»·² éð øØ­°éðô Ø­°éðßïß÷ô º«´�´´­ ¿ ª¿®·»¬§ ±º ¸±«­»µ»»°·²¹ ¿²¼

½§¬±°®±¬»½¬·ª» º«²½¬·±²­ò Ò±®³¿´ ½»´´­ ½±²­¬·¬«¬·ª»´§ »¨°®»­­ ´±©

¿³±«²¬­ ±º Ø­°éðò Ú±´´±©·²¹ ¿ ¾®±¿¼ ª¿®·»¬§ ±º ¼·ºº»®»²¬ ­¬®»­­

­¬·³«´· ø»ò¹ò ¸»¿¬ ­¸±½µô Ø­°çð ·²¸·¾·¬·±²÷ ¬¸» »¨°®»­­·±² ±º Ø­°éð

·­ ­¬®±²¹´§ ·²½®»¿­»¼ò Ì¸» ³¿·² º¿½¬±® ©¸·½¸ ·­ ·²ª±´ª»¼ ·² ¬¸» ¬®¿²ó

­½®·°¬·±² ±º Ø­°éð ·­ ¸»¿¬ ­¸±½µ º¿½¬±® ï øØÍÚï÷ò ßº¬»® ¬®·³»®·¦¿¬·±²

ØÍÚï ¬®¿²­´±½¿¬»­ ¬± ¬¸» ²«½´»«­ ¿²¼ ¾·²¼­ ¬± ¬¸» ¸»¿¬ ­¸±½µ »´»³»²¬

øØÍÛ÷ ·² ¬¸» °®±³±¬»® ®»¹·±² ±º Ø­°éðò ØÍÚï ¿½¬·ª¿¬·±² ·­ ®»¹«ó

´¿¬»¼ ¾§ °±­¬¬®¿²­´¿¬·±²¿´ ³±¼·�½¿¬·±²­ ­«½¸ ¿­ °¸±­°¸±®§´¿¬·±²ô

­«³±§´¿¬·±² ¿²¼ ¼»¿½»¬§´¿¬·±² ÅïÃò

×² ½±²¬®¿­¬ ¬± ²±®³¿´ ½»´´­ô ØÍÚï ¿²¼ Ø­°éð ¿®» ¸·¹¸´§

±ª»®»¨°®»­­»¼ ·² ¬«³±® ½»´´­ ¿´®»¿¼§ «²¼»® °¸§­·±´±¹·½¿´ ½±²¼·¬·±²­

¿²¼ ¬¸«­ ½±²¬®·¾«¬» ¬± ¬«³±® ½»´´ ­«®ª·ª¿´ô ³·¹®¿¬·±²ô ·²ª¿­·±²

¿²¼ ¿²¹·±¹»²»­·­ Åï�êÃò Ø·¹¸ ØÍÚï ¿²¼ Ø­°éð ´»ª»´­ ¿®» ¿­­±½·ó

¿¬»¼ ©·¬¸ °±±® °®±¹²±­·­ô ³»¬¿­¬¿­·­ ¿²¼ ¬¸»®¿°§ ®»­·­¬¿²½» ÅïôéôèÃò

Ý±²­»¯«»²¬´§ô ¿ µ²±½µó¼±©² ±º ØÍÚï ±® Ø­°éð ®»­«´¬­ ·² ¿² ·²ó

½®»¿­»¼ ®¿¼·¿¬·±²ó·²¼«½»¼ ½»´´ µ·´´·²¹ Åç�ïîÃò Ì¸» ­³¿´´ ³±´»½«´¿®

©»·¹¸¬ ·²¸·¾·¬±® ÒÆîè ©¿­ º±«²¼ ¬± ®»¼«½» ØÍÚï ¿²¼ Ø­°éð ´»ª»´­

¿²¼ ¬¸»®»º±®» ·­ ³»¿²¬ ¬± »¨»®¬ »ºº»½¬­ ­·³·´¿® ¬± ¿ ØÍÚï ¼»°´»¬·±²

ÅïíôïìÃò

ß°¿®¬ º®±³ ØÍÚïñØ­°éðô Ø­°çð ·­ ¿² ¿¬¬®¿½¬·ª» ¿²¬·½¿²½»® ¬¿®¹»¬

­·²½» Ø­°çð ½¸¿°»®±²»­ ¿ ²«³¾»® ±º ±²½±¹»²·½ ½´·»²¬ °®±¬»·²­

ÓÓÐîô ¸ÌÛÎÌ÷ò Í»ª»®¿´ Ø­°çð ·²¸·¾·¬±®­ ¿®» ½«®®»²¬´§ ¬»­¬»¼ ·² ½´·²ó

·½¿´ ¬®·¿´­ò Þ§ ¿ ­·³«´¬¿²»±«­ ¼»¹®¿¼¿¬·±² ±º ³«´¬·°´» ±²½±¹»²·½ ½´·»²¬

°®±¬»·²­ô Ø­°çð ·²¸·¾·¬±®­ ®»¼«½» ¬«³±® ½»´´ °®±´·º»®¿¬·±² ¿²¼

»²¸¿²½» ¬¸» ®¿¼·±­»²­·¬·ª·¬§ ±º ¬«³±® ½»´´­ ÅïëôïêÃò Ø±©»ª»®ô ¿ ²»¹ó

¿¬·ª» ­·¼» »ºº»½¬ ±º Ø­°çð ·²¸·¾·¬·±² ·­ ¬¸» ¿½¬·ª¿¬·±² ±º ØÍÚï ¿²¼

­«¾­»¯«»²¬´§ ¬¸» ·²¼«½¬·±² ±º Ø­°éðò Ì¸»®»º±®»ô ¿ ¼±©²ó®»¹«´¿¬·±²

±® ·²¸·¾·¬·±² ±º ØÍÚï ±® Ø­°éð ·²½®»¿­»­ ¬¸» ­»²­·¬·ª·¬§ ±º ¬«³±®

½»´´­ ¬±©¿®¼ Ø­°çð ·²¸·¾·¬±®­ Åïìôïé�îðÃò Ø»®»·²ô ©» ­¬«¼·»¼ ¬¸»

®±´» ±º ¬¸» ¸»¿¬ ­¸±½µ ®»­°±²­» ·²¸·¾·¬±® ÒÆîè »·¬¸»® ¿´±²» ±® ·²

½±³¾·²¿¬·±² ©·¬¸ ¬¸» Ø­°çð ·²¸·¾·¬±® ÒÊÐóßËÇçîî ±² ¬¸»

¿½¬·ª¿¬·±² ±º ØÍÚïô Ø­°éð »¨°®»­­·±²ô ³·¹®¿¬·±²ô ·²ª¿­·±² ¿²¼ ®¿ó

¼·±­»²­·¬·ª·¬§ ±º ®¿¼·±®»­·­¬¿²¬ ¸«³¿² ¬«³±® ½»´´ ´·²»­ò

ß¾¾®»ª·¿¬·±²­æ Ø­°ô ¸»¿¬ ­¸±½µ °®±¬»·²å ØÍÚïô ¸»¿¬ ­¸±½µ º¿½¬±® ïå ØÍÛô ¸»¿¬ ­¸±½µ

»´»³»²¬å ÍÛÎô ­»²­·¬·¦·²¹ »²¸¿²½»³»²¬ ®¿¬·±ò

ö Ý±®®»­°±²¼·²¹ ¿«¬¸±®ò Ü»°¿®¬³»²¬ ±º Î¿¼·¿¬·±² Ñ²½±´±¹§ô Ì»½¸²·­½¸» Ë²·ª»®­·¬<¬

Ó$²½¸»²ô ×­³¿²·²¹»® Í¬®ò îîô èïêéë Ó$²½¸»²ô Ù»®³¿²§ò Ì»´òæ õìçèç ìïìðìëïìå º¿¨æ

õìçèç ìïìðìîççò

Ûó³¿·´ ¿¼¼®»­­æ ¹¿¾®·»´»ò³«´¬¸±ººà´®¦ò¬«³ò¼» øÙò Ó«´¬¸±ºº÷ò

¸¬¬°æññ¼¨ò¼±·ò±®¹ñïðòïðïêñ¶ò½¿²´»¬òîðïëòðîòðíí

ðíðìóíèíëñw îðïë Ì¸» ß«¬¸±®­ò Ð«¾´·­¸»¼ ¾§ Û´­»ª·»® ×®»´¿²¼ Ô¬¼ò Ì¸·­ ·­ ¿² ±°»² ¿½½»­­ ¿®¬·½´» «²¼»® ¬¸» ÝÝ ÞÇóÒÝóÒÜ ´·½»²­» ø¸¬¬°æññ½®»¿¬·ª»½±³³±²­ò±®¹ñ´·½»²­»­ñ

¾§ó²½ó²¼ñìòðñ÷ò

Ý¿²½»® Ô»¬¬»®­ øîðïë÷ �

ßÎÌ×ÝÔÛ ×Ò ÐÎÛÍÍ

Ð´»¿­» ½·¬» ¬¸·­ ¿®¬·½´» ·² °®»­­ ¿­æ Ü¿²·»´¿ Í½¸·´´·²¹ô »¬ ¿´òô Í»²­·¬·¦·²¹ ¬«³±® ½»´´­ ¬± ®¿¼·¿¬·±² ¾§ ¬¿®¹»¬·²¹ ¬¸» ¸»¿¬ ­¸±½µ ®»­°±²­»ô Ý¿²½»® Ô»¬¬»®­ øîðïë÷ô ¼±·æ ïðòïðïêñ
¶ò½¿²´»¬òîðïëòðîòðíí

Ý±²¬»²¬­ ´·­¬­ ¿ª¿·´¿¾´» ¿¬ Í½·»²½»Ü·®»½¬

Ý¿²½»® Ô»¬¬»®­

¶±«®²¿´ ¸±³»°¿¹»æ ©©©ò»´­»ª·»®ò½±³ñ´±½¿¬»ñ½¿²´» ¬



ðòð

ðòî

ðòì

ðòê

ðòè

ïòð

Øïííç

ðòð

ðòî

ðòì

ðòê

ðòè

ïòð

ÓÜßóÓÞóîíï

ðòð

ðòî

ðòì

ðòê

ðòè

ïòð

ÌìéÜ

ðòð

ðòî

ðòì

ðòê

ðòè

ïòð

ÛÐÔÝóîéîØ

ß

ðòð

ðòî

ðòì

ðòê

ðòè

ïòð

Øïííç

ðòð

ðòî

ðòì

ðòê

ðòè

ïòð

ÌìéÜ

ÒÆîè Å³ÓÃ

ð     îð

ÒÆîè Å³ÓÃ

Ü

ööö ööö

Þ

Ý

ð     îð

ÒÆîè Å³ÓÃ

ð   ïð   îð

ÒÆîè Å³ÓÃ

ð   ïð   îð

ÒÆîè Å³ÓÃ

ð   ïð   îð

ÒÆîè Å³ÓÃ

ð   ïð   îð

öö öö
öö öö

ö

ööö

Ú·¹ò ïò ÒÆîè ®»¼«½»­ ØÍÚï ¿½¬·ª·¬§ ¿²¼ Ø­°éð »¨°®»­­·±² ·² ¬«³±® ½»´´­ò øß÷ Î»°®»­»²¬¿¬·ª» ·³³«²±¾´±¬ ­¸±©·²¹ ¬¸» ½±²­¬·¬«¬·ª» »¨°®»­­·±² ±º Ø­°éð ·² ÛÐÔÝóîéîØô Øïííçô

ÌìéÜ ¿²¼ ÓÜßóÓÞóîíï ¬«³±® ½»´´­ ¿²¼ ¸«³¿² º»¬¿´ ´«²¹ �¾®±¾´¿­¬­ øØÚÔ÷ò øÞ÷ Î»°®»­»²¬¿¬·ª» ØÍÚï °¸±­°¸± Ííîê ø°ØÍÚï÷ ¿²¼ Ø­°éð ·³³«²±¾´±¬­ ±º ÛÐÔÝóîéîØô Øïííçô

÷ò Ì¸» °®±¬»·²

ª¿´«» ±º ½±²¬®±´

½»´´­ ©¿­ ­»¬ ¬± ï º±® »¿½¸ ½»´´ ´·²»ò øÝ÷ Ô«½·º»®¿­» ¿­­¿§ ±º ÛÐÔÝóîéîØô Øïííçô ÌìéÜ ¿²¼ ÓÜßóÓÞóîíï ¬«³±® ½»´´­ ¬®¿²­º»½¬»¼ ©·¬¸ ¿ ØÍÚï ®»­°±²­·ª» �®»�§ ´«½·º»®¿­» ½±²ó

­ ³»¿² o ÍÛÓ

±º ¿¬ ´»¿­¬ í ·²¼»°»²¼»²¬ »¨°»®·³»²¬­ øöö° ðòðïô öö° ðòðïô ööö°

o ÍÛÓ ±º í ·²¼»°»²¼»²¬

»¨°»®·³»²¬­ øööö° ðòðï÷ò

ßÎÌ×ÝÔÛ ×Ò ÐÎÛÍÍ

Ð´»¿­» ½·¬» ¬¸·­ ¿®¬·½´» ·² °®»­­ ¿­æ Ü¿²·»´¿ Í½¸·´´·²¹ô »¬ ¿´òô Í»²­·¬·¦·²¹ ¬«³±® ½»´´­ ¬± ®¿¼·¿¬·±² ¾§ ¬¿®¹»¬·²¹ ¬¸» ¸»¿¬ ­¸±½µ ®»­°±²­»ô Ý¿²½»® Ô»¬¬»®­ øîðïë÷ô ¼±·æ ïðòïðïêñ
¶ò½¿²´»¬òîðïëòðîòðíí

î Üò Í½¸·´´·²¹ »¬ ¿´òñÝ¿²½»® Ô»¬¬»®­ øîðïë÷ �



ß

Þ

ð

îð

ìð

êð

èð

ïðð

ð îì ìè

¬·³» Å¸Ã

Øïííç

ð ³Ó ÒÆîè

î ³Ó ÒÆîè

ïð ³Ó ÒÆîè

îð ³Ó ÒÆîè

öö

öö

öö
ööö

ööö
ööö

ö

öö

ð

îð

ìð

êð

èð

ïðð

ð îì ìè éî çê

¬·³» Å¸Ã

ÌìéÜ

ð ³Ó ÒÆîè

î ³Ó ÒÆîè

ïð ³Ó ÒÆîè

îð ³Ó ÒÆîè

öö

öö

öö

öö
öö

öööö
öö

ö

ö ð

îð

ìð

êð

èð

ïðð

ð è ïê îì

¬·³» Å¸Ã

ÓÜßóÓÞóîíï
ð ³Ó ÒÆîè

î ³Ó ÒÆîè

ïð ³Ó ÒÆîè

îð ³Ó ÒÆîè

ö
ö

ð

îð

ìð

êð

èð

ïðð

ð îì ìè

¬·³» Å¸Ã

ÛÐÔÝóîéîØ
ð ³Ó ÒÆîè

î ³Ó ÒÆîè

ïð ³Ó ÒÆîè

îð ³Ó ÒÆîè

ö

ö öö

öö

ö

ÛÐÔÝóîéîØ

ðòð

ðòî

ðòì

ðòê

ðòè

ïòð

ÒÆîè Å³ÓÃ

ð  î    îð

öö

ö

ðòð

ðòî

ðòì

ðòê

ðòè

ïòð

ööö

Øïííç

ðòð

ðòî

ðòì

ðòê

ðòè

ïòð

ÌìéÜ

öö

ðòð

ðòî

ðòì

ðòê

ðòè

ïòð

ÓÜßóÓÞóîíï

ööö

ö

ÒÆîè Å³ÓÃ

ð  î    îð

ÒÆîè Å³ÓÃ

ð  î    îð

ÒÆîè Å³ÓÃ

ð  î    îð

Ú·¹ò îò ÒÆîè ·²¸·¾·¬­ ³·¹®¿¬·±² ¿²¼ ·²ª¿­·±²ò øß÷ Ó·¹®¿¬±®§ ½¿°¿½·¬§ ©¿­ ¿­­»­­»¼ ¾§ ¿ ©±«²¼ ¸»¿´·²¹ ¿­­¿§ò ÛÐÔÝóîéîØô Øïííçô ÌìéÜ ¿²¼ ÓÜßóÓÞóîíï ¬«³±® ½»´´­ ©»®»

ÒÆîè÷ò Ì¸» °»®½»²¬¿¹» ±º ©±«²¼ ½´±­«®» ©¿­ ¯«¿²¬·�»¼ ¿¬ ¬¸» ·²¼·½¿¬»¼ ¬·³» °±·²¬­ò Ü¿¬¿ ¿®» »¨°®»­­»¼ ¿­ ³»¿² o ÍÛÓ ±º í ·²¼»°»²¼»²¬ »¨°»®·³»²¬­ øö° ðòðëô öö° ðòðïô

ööö° ÜÓÍÑ÷

¬®»¿¬»¼ ½»´´­ ©¿­ ¼»¬»®³·²»¼ ¾§ ¿ ¬®¿²­©»´´ Ó¿¬®·¹»´ ·²ª¿­·±² ¿­­¿§ò Ü¿¬¿ ¿®» »¨°®»­­»¼ ¿­ ³»¿² o ÍÛÓ ±º ì ·²¼»°»²¼»²¬ »¨°»®·³»²¬­ øö° ðòðëô öö° ðòðïöööô ° ðòððï÷ò

ßÎÌ×ÝÔÛ ×Ò ÐÎÛÍÍ

Ð´»¿­» ½·¬» ¬¸·­ ¿®¬·½´» ·² °®»­­ ¿­æ Ü¿²·»´¿ Í½¸·´´·²¹ô »¬ ¿´òô Í»²­·¬·¦·²¹ ¬«³±® ½»´´­ ¬± ®¿¼·¿¬·±² ¾§ ¬¿®¹»¬·²¹ ¬¸» ¸»¿¬ ­¸±½µ ®»­°±²­»ô Ý¿²½»® Ô»¬¬»®­ øîðïë÷ô ¼±·æ ïðòïðïêñ
¶ò½¿²´»¬òîðïëòðîòðíí

íÜò Í½¸·´´·²¹ »¬ ¿´òñÝ¿²½»® Ô»¬¬»®­ øîðïë÷ �



Ó¿¬»®·¿´­ ¿²¼ ³»¬¸±¼­

Î»¿¹»²¬­ ¿²¼ ¬®»¿¬³»²¬

ïð ³Ó ­¬±½µ ­±´«¬·±²­ ±º ÒÆîè øÓò Í¸»®³¿²å Þ±­¬±² Ë²·ª»®­·¬§ Í½¸±±´ ±º Ó»¼ó

·½·²»ô ËÍß÷ ¿²¼ ÒÊÐóßËÇçîî øÒ±ª¿®¬·­÷ ©»®» °®»°¿®»¼ ·² ïððû ÜÓÍÑò Ü·´«¬·±²­ ©»®»

°»®º±®³»¼ ·² ÐÞÍò ß ª»¸·½´» ½±²¬®±´ ©·¬¸ ¬¸» ®»­°»½¬·ª» ¿³±«²¬ ±º ÜÓÍÑ ¼·´«¬»¼

·² ÐÞÍ ø³¿¨·³¿´ ðòîû÷ ©¿­ «­»¼ ·² ¿´´ »¨°»®·³»²¬­ò ×º ²±¬ ·²¼·½¿¬»¼ ±¬¸»®©·­»ô ½»´´­

©»®» ·²½«¾¿¬»¼ º±® îì ¸ ©·¬¸ ÒÆîè ¿²¼ñ±® ÒÊÐóßËÇçîîò

Ý»´´­ ¿²¼ ½»´´ ½«´¬«®»

Ì¸» ¸«³¿² ´«²¹ øØïííç ¿²¼ ÛÐÔÝóîéîØ÷ ¿²¼ ¾®»¿­¬ øÓÜßóÓÞóîíï ¿²¼ ÌìéÜ÷

½¿²½»® ½»´´ ´·²»­ ¿²¼ ¸«³¿² º»¬¿´ ´«²¹ �¾®±¾´¿­¬­ øØÚÔ÷ øµ·²¼´§ °®±ª·¼»¼ ¾§ Ð®±ºò

Î±¼»³¿²²÷ ©»®» ½«´¬«®»¼ ¿­ ¼»­½®·¾»¼ °®»ª·±«­´§ ÅïëôîïôîîÃò Ì¸» ¿«¬¸»²¬·½·¬§ ±º ¬¸»

¬«³±® ½»´´ ´·²»­ ©¿­ ¬»­¬»¼ ¾§ ¬¸» ÜÍÓÆ øÙ»®³¿² Ý±´´»½¬·±² ±º Ó·½®±±®¹¿²·­³­ ¿²¼

Ý»´´ Ý«´¬«®»­÷ò Ý»´´­ ©»®» ®±«¬·²»´§ ½¸»½µ»¼ ¿²¼ ¼»¬»®³·²»¼ ¿­ ²»¹¿¬·ª» º±® ³§½±ó

°´¿­³¿ ½±²¬¿³·²¿¬·±²ò

É»­¬»®² ¾´±¬ ¿²¿´§­·­

Ý»´´­ ©»®» ´§­»¼ ¿­ ¼»­½®·¾»¼ °®»ª·±«­´§ ÅîíÃò Ñ² ·³³«²±¾´±¬­ô °®±¬»·²­ ©»®»

¼»¬»½¬»¼ ©·¬¸ ¿²¬·¾±¼·»­ ¿¹¿·²­¬ Ø­°éð øßÜ×óÍÐßóèïðô Û²¦± Ô·º» Í½·»²½»­÷ô ØÍÚï

°®±¬»·² ¾¿²¼­ ©»®» ¯«¿²¬·�»¼ ¾§ ¼»²­·¬±³»¬®§ «­·²¹ ×³¿¹»Öò Ì¸» »¨°®»­­·±² ´»ª»´­

ØÍÛ ´«½·º»®¿­» ¿­­¿§

×² ±®¼»® ¬± ¼»¬»®³·²» ¬¸» ØÍÚï ¿½¬·ª·¬§ô ½»´´­ ©»®» ¬®¿²­º»½¬»¼ ©·¬¸ ¿ ØÍÛ ®»ó

°±®¬»® °´¿­³·¼ ¬¸¿¬ ½±²¬¿·²­ ¿ ØÍÚï ®»­°±²­·ª» �®»�§ ´«½·º»®¿­» ½±²­¬®«½¬ øÏ·¿¹»²÷ò

Ñ² ¼¿§ ±²» ¿º¬»® ¬®¿²­º»½¬·±²ô ½»´´­ ©»®» ¬®»¿¬»¼ ©·¬¸ ÒÆîè º±® îì ¸ò Ì¸» ´«½·º»®¿­»

¿½¬·ª·¬§ ©¿­ ³»¿­«®»¼ «­·²¹ ¬¸» Ü«¿´ Ù´± Ô«½·º»®¿­» ¿­­¿§ ­§­¬»³ øÐ®±³»¹¿÷ò ß ½±²ó

­¬·¬«¬·ª» Î»²·´´¿ ´«½·º»®¿­» ½±²­¬®«½¬ ­»®ª»¼ ¿­ ¿² ·²¬»®²¿´ ½±²¬®±´ò

Ï«¿²¬·¬¿¬·ª» ®»¿´ó¬·³» ÐÝÎ

Ì± ·²ª»­¬·¹¿¬» ¬¸» ³ÎÒß »¨°®»­­·±² ±º Ø­°éðô ÎÒß ©¿­ ·­±´¿¬»¼ ©·¬¸ ¬¸» ÎÒ»¿­§

Ó·²· Õ·¬ øÏ·¿¹»²÷ ¿²¼ ®»ª»®­» ¬®¿²­½®·°¬·±² ±º ÎÒß ©¿­ °»®º±®³»¼ ©·¬¸ ¬¸» Ï«¿²¬·Ì»½¬

Î»ª»®­» Ì®¿²­½®·°¬·±² Õ·¬ øÏ·¿¹»²÷ ¿½½±®¼·²¹ ¬± ¬¸» ³¿²«º¿½¬«®»®�­ ·²­¬®«½¬·±²­ò ¯ÎÌó

ÐÝÎ ©¿­ °»®º±®³»¼ ·² ¿ Ô·¹¸¬Ý§½´»® ìèð øÎ±½¸»÷ ¾§ «­·²¹ ¬¸» Ï«¿²¬·Ì»½¬ ÍÇÞÎ Ù®»»²

ÐÝÎ Õ·¬ øÏ·¿¹»²÷ò Ð®·³»®­ «­»¼ º±® ¯ÎÌóÐÝÎ ©»®» ¿­ º±´´±©­æ ßÝÌÞóÚæ

ÙßÝÙßÝßÌÙÙßÙßßßßÌÝÌÙô ßÝÌÞóÎæ ßÌÙßÌÝÌÙÙÙÌÝßÌÝÌÌÝÌÝô Ø­°ßïßóÚæ

ßßÌÌÌÝÝÌÙÌÙÌÌÌÙÝßßÌÙô Ø­°ßïßóÎæ ßßßßÌÙÙÝÝÌÙßÙÌÌßßÙÌÙò Û¿½¸ ­¿³°´» ©¿­

³»¿­«®»¼ ·² ¬®·°´·½¿¬» ¿²¼ ¬¸» ³»¿² Ý¬ ©¿­ ½¿´½«´¿¬»¼ò Î»´¿¬·ª» »¨°®»­­·±² ©¿­ ½¿´ó

·²¬»®²¿´ ½±²¬®±´ò

É±«²¼ ¸»¿´·²¹ ¿­­¿§

Ì± ¼»¬»®³·²» ¬¸» ³·¹®¿¬±®§ ½¿°¿½·¬§ ±º ¬«³±® ½»´´­ô ©±«²¼ ¸»¿´·²¹ ¿­­¿§­ ©»®»

°»®º±®³»¼ò Ý»´´­ ©»®» °´¿¬»¼ ·² ½«´¬«®»ó·²­»®¬­ ø×¾·¼·÷ ¿²¼ îì ¸ ´¿¬»®ô ·²­»®¬­ ©»®»

³»¼·«³ ©·¬¸±«¬ ÒÆîè ±® ÜÓÍÑò Ì¸» ³·¹®¿¬·±² ±º ½»´´­ ·²¬± ¬¸» ½»´´óº®»» ¹¿° ©¿­

³±²·¬±®»¼ ³·½®±­½±°·½¿´´§ ¿²¼ ¯«¿²¬·�»¼ «­·²¹ ×³¿¹»Ö�­ ©±«²¼ ¸»¿´·²¹ ¬±±´ò

Ó¿¬®·¹»´ ·²ª¿­·±² ¿­­¿§

×²ª¿­·±² ±º ¬«³±® ½»´´­ ©¿­ ³»¿­«®»¼ ¾§ ¬®¿²­©»´´ Ó¿¬®·¹»´ ¿­­¿§ò Ý»´´­ ©»®»

½±«²¬»¼ ¿²¼ °´¿¬»¼ ·² Þ·±½±¿¬�Ó¿¬®·¹»´r ×²ª¿­·±² ½¸¿³¾»®­ øÝ±®²·²¹÷ ·² ­»®«³ó

º®»» ³»¼·«³ò ïðû ÚÝÍó½±²¬¿·²·²¹ ³»¼·«³ ©¿­ ¿¼¼»¼ ¿­ ¿ ½¸»³±ó¿¬¬®¿½¬¿²¬ ¬± ¬¸»

©»´´­ ·² ¬¸» ¾±¬¬±³ò Ì®¿²­³·¹®¿¬»¼ ½»´´­ ©»®» �¨»¼ ¿º¬»® îì ¸ô ­¬¿·²»¼ ©·¬¸ ÜßÐ×

¿²¼ ½±«²¬»¼ò Ì¸» ²«³¾»® ±º ÒÆîèó¬®»¿¬»¼ ½»´´­ ¬¸¿¬ ³·¹®¿¬»¼ ¬¸®±«¹¸ ¬¸» ³¿¬®·¹»´

Ý´±²±¹»²·½ ¿­­¿§ ¿²¼ ·®®¿¼·¿¬·±²

Ì± ³»¿­«®» ¬¸» ®¿¼·±­»²­·¬·ª·¬§ô ½´±²±¹»²·½ ¿­­¿§­ ©»®» °»®º±®³»¼ ¿­ ¼»ó

­½®·¾»¼ °®»ª·±«­´§ ÅïëÃò Ì¸» ½»´´­ ©»®» ­»»¼»¼ ·² ïîó©»´´ °´¿¬»­ô ±²» ¼¿§ ´¿¬»® ¬®»¿¬»¼

©·¬¸ ÒÆîèñÒÊÐóßËÇçîî ¿²¼ îì ¸ ´¿¬»® ·®®¿¼·¿¬»¼ «­·²¹ ¬¸» ÎÍîîëß ·®®¿¼·¿¬·±² ¼»ª·½»

øÙ«´³¿§ Ó»¼·½¿´ Ô¬¼÷ ¿¬ ¿ ¼±­» ®¿¬» ±º ï Ù§ñ³·² øéð µ»Ê÷ò ßº¬»® ·®®¿¼·¿¬·±² ¬¸» ³»¼·«³

©¿­ »¨½¸¿²¹»¼ ¾§ ¿ ¼®«¹óº®»» ³»¼·«³ò Ñ² ¼¿§ ç øØïííç÷ ±® ïê øÌìéÜ÷ ¿º¬»® ­»»¼·²¹ô

½±´±²·»­ ©»®» �¨»¼ô ­¬¿·²»¼ ¿²¼ ½±«²¬»¼ò Í«®ª·ª¿´ ½«®ª»­ ©»®» �¬¬»¼ ¬± ¬¸» ´·²»¿®

¯«¿¼®¿¬·½ ³±¼»´ «­·²¹ Í·¹³¿°´±¬ øÍ§­¬¿¬ Í±º¬©¿®» ×²½÷ò

Ú·¹ò íò ÒÆîè ·²½®»¿­»­ ®¿¼·±­»²­·¬·ª·¬§ ±º ¬«³±® ½»´´­ò Ý´±²±¹»²·½ ­«®ª·ª¿´ ±º ½»´´­

¬®»¿¬»¼ ©·¬¸ ÒÆîè øß÷ ±® ©·¬¸ ÒÆîè ¿²¼ ·®®¿¼·¿¬·±² øÞ÷ò øß÷ Ñ²» ¼¿§ ¿º¬»® ­»»¼·²¹

Øïííç ¿²¼ ÌìéÜ ½»´´­ ©»®» ¬®»¿¬»¼ ©·¬¸ ¼·ºº»®»²¬ ½±²½»²¬®¿¬·±²­ ±º ÒÆîèò ÜÓÍÑ

øðòîû÷ ¬®»¿¬»¼ ½»´´­ ­»®ª»¼ ¿­ ½±²¬®±´ò ßº¬»® îì ¸ ¬¸» ³»¼·«³ ©¿­ ®»°´¿½»¼ ¾§ ¿ ¼®«¹ó

º®»» ³»¼·«³ò Ý±´±²·»­ ©»®» �¨»¼ »·¬¸»® ç øØïííç÷ ±® ïê øÌìéÜ÷ ¼¿§­ ¿º¬»® ­»»¼·²¹ò

Ì¸» ­«®ª·ª¿´ º®¿½¬·±²­ ©»®» ½¿´½«´¿¬»¼ ®»´¿¬·ª» ¬± ¬¸» ÜÓÍÑó¬®»¿¬»¼ ½±²¬®±´ò ×Ýëð ø¸¿´º

³¿¨·³¿´ ·²¸·¾·¬±®§ ½±²½»²¬®¿¬·±²÷ ª¿´«»­ ¿®» ·²¼·½¿¬»¼ò øÞ÷ Ñ²» ¼¿§ ¿º¬»® ­»»¼·²¹

Øïííç ¿²¼ ÌìéÜ ½»´´­ ©»®» ¬®»¿¬»¼ ©·¬¸ ÒÆîè º±® îì ¸ô ¬¸»² ·®®¿¼·¿¬»¼ ¿²¼ ·³³»ó

¼·¿¬»´§ ¿º¬»® ·®®¿¼·¿¬·±² º®»­¸ ³»¼·«³ ©·¬¸±«¬ ÒÆîè ©¿­ ¿¼¼»¼ò ÜÓÍÑ ¬®»¿¬»¼ ½»´´­

¼¿§­ ¿º¬»® ­»»¼·²¹ò Ì¸» ­«®ª·ª¿´ º®¿½¬·±²­ ©»®» ½¿´½«´¿¬»¼ ¿º¬»® ²±®³¿´·¦¿¬·±² º±® ½»´´

µ·´´·²¹ ¾§ ÒÆîè ¿´±²»ò Ü¿¬¿ ¿®» »¨°®»­­»¼ ¿­ ³»¿² o ÍÛÓ ±º ¿¬ ´»¿­¬ í ·²¼»°»²¼»²¬

»¨°»®·³»²¬­ øö° ðòðëô öö° ðòðïô ööö° ðòððï÷ò

ßÎÌ×ÝÔÛ ×Ò ÐÎÛÍÍ

Ð´»¿­» ½·¬» ¬¸·­ ¿®¬·½´» ·² °®»­­ ¿­æ Ü¿²·»´¿ Í½¸·´´·²¹ô »¬ ¿´òô Í»²­·¬·¦·²¹ ¬«³±® ½»´´­ ¬± ®¿¼·¿¬·±² ¾§ ¬¿®¹»¬·²¹ ¬¸» ¸»¿¬ ­¸±½µ ®»­°±²­»ô Ý¿²½»® Ô»¬¬»®­ øîðïë÷ô ¼±·æ ïðòïðïêñ
¶ò½¿²´»¬òîðïëòðîòðíí

ì Üò Í½¸·´´·²¹ »¬ ¿´òñÝ¿²½»® Ô»¬¬»®­ øîðïë÷ �



Ý»´´ ½§½´» ¿²¿´§­·­

Ì± ¿²¿´§¦» ¬¸» ½»´´ ½§½´» ¼·­¬®·¾«¬·±²ô ½»´´­ ©»®» �¨»¼ô ­¬¿·²»¼ ©·¬¸ °®±°·¼·«³

·±¼·¼» ·² ¬¸» °®»­»²½» ±º ÎÒ¿­» ¿²¼ ¿²¿´§¦»¼ ±² ¿ ÚßÝÍÝ¿´·¾«® �±© ½§¬±³»¬»® øÞÜ

Þ·±­½·»²½»­÷ ¿­ ¼»­½®·¾»¼ °®»ª·±«­´§ ÅîìÃò Ì¸» ½»´´ ½§½´» ¼·­¬®·¾«¬·±² ©¿­ ½¿´½«ó

´¿¬»¼ «­·²¹ Ó±¼�¬ ­±º¬©¿®» øÊ»®·¬§ Í±º¬©¿®» Ø±«­» ×²½÷ò

Í¬¿¬·­¬·½­

Í¬¿¬·­¬·½¿´ ¿²¿´§­·­ ©¿­ °»®º±®³»¼ «­·²¹ ÍÐÍÍ ïèòðòî ­±º¬©¿®» ø×ÞÓ÷ò Ì¸» Í¬ó

«¼»²¬�­ ¬ó¬»­¬ ©¿­ «­»¼ ¬± »ª¿´«¿¬» ­·¹²·�½¿²¬ ¼·ºº»®»²½»­ øö° ðòðëô öö° ðòðïô

ööö° ðòððï÷ò ß´´ »¨°»®·³»²¬­ ©»®» ·²¼»°»²¼»²¬´§ °»®º±®³»¼ ¿¬ ´»¿­¬ í ¬·³»­ò

Î»­«´¬­

ÒÆîè ¼»½®»¿­»­ Ø­°éð ´»ª»´­ ¿²¼ ·²¸·¾·¬­ ¿½¬·ª¿¬·±² ±º ØÍÚï

ß­ ­¸±©² ·² Ú·¹ò ïßô ´«²¹ øÛÐÔÝóîéîØô Øïííç÷ ¿²¼ ¾®»¿­¬ øÌìéÜô

ÓÜßóÓÞóîíï÷ ½¿²½»® ½»´´ ´·²»­ »¨¸·¾·¬»¼ ¸·¹¸ ½±²­¬·¬«¬·ª» Ø­°éð

´»ª»´­ ·² ½±³°¿®·­±² ¬± ²±®³¿´ ¸«³¿² º»¬¿´ ´«²¹ �¾®±¾´¿­¬­ øØÚÔ÷ò

Õ²±½µó¼±©² ±º ØÍÚï ®»ª»¿´»¼ ¬¸¿¬ ¬¸» ¸·¹¸ ½±²­¬·¬«¬·ª» Ø­°éð »¨ó

°®»­­·±² ´»ª»´­ ·² Øïííç ¬«³±® ½»´´­ ¼»°»²¼ ±² ØÍÚï ÅîëÃò

Ú±´´±©·²¹ ¬®»¿¬³»²¬ ©·¬¸ ¼·ºº»®»²¬ ½±²½»²¬®¿¬·±²­ ±º ¬¸» ­³¿´´

³±´»½«´» ·²¸·¾·¬±® ÒÆîè ÅïíôïìÃ ¬¸» Ø­°éð ´»ª»´­ ¼»½®»¿­»¼ ·² ¿´´

ì ½¿²½»® ½»´´ ´·²»­ øÚ·¹ò ïÞ÷ò ×² °¿®¿´´»´ô ¬¸» ¿³±«²¬ ±º ØÍÚï °¸±­ó

°¸±®§´¿¬»¼ ¿¬ ­»®·²» íîê ø°ØÍÚï Í»®íîê÷ ©¿­ ¼±©²ó®»¹«´¿¬»¼ô ©¸·½¸

·²¼·½¿¬»­ ¬¸¿¬ ¬¸» ØÍÚï ¿½¬·ª¿¬·±² ©¿­ ®»¼«½»¼ ¾§ ÒÆîè øÚ·¹ò ïÞ÷

ÅîêÃ

¬·ª·¬§ ©¿­ ½±²�®³»¼ ·² ÛÐÔÝóîéîØô Øïííçô ÌìéÜ ¿²¼ ÓÜßóÓÞó

îíï ¬«³±® ½»´´­ ¬®¿²­º»½¬»¼ ©·¬¸ ¿ ØÍÛ ®»°±®¬»® ´«½·º»®¿­» ¹»²»

øÚ·¹ò ïÝ÷ò Ï«¿²¬·¬¿¬·ª» ÎÌóÐÝÎ ©¿­ °»®º±®³»¼ ¬± ¿¼¼®»­­ ¬¸» ¯«»­ó

¬·±² ±º ©¸»¬¸»® ·²¸·¾·¬·±² ±º ØÍÚï ¾§ ÒÆîè ¿ºº»½¬­ ¬¸» ¬®¿²­½®·°¬·±²

±º Ø­°éðò ×² ´·²» ©·¬¸ ¬¸» ®»¼«½»¼ ØÍÚï ¿½¬·ª·¬§ô ÒÆîè ­·¹²·�ó

½¿²¬´§ ¼±©²ó®»¹«´¿¬»¼ Ø­°éð ³ÎÒß »¨°®»­­·±² ·² Øïííç ¿²¼ ÌìéÜ

¬«³±® ½»´´­ øÚ·¹ò ïÜ÷ò Ì¸»­» ¼¿¬¿ ­«¹¹»­¬ ¬¸¿¬ ÒÆîè ·²¸·¾·¬­ ¬¸» ¾¿­¿´

ØÍÚï ¿½¬·ª·¬§ ¿²¼ ¼±©²ó®»¹«´¿¬»­ ½±²­¬·¬«¬·ª» Ø­°éð ¬®¿²­½®·°ó

¬·±² ·² ¬«³±® ½»´´­ò

ÒÆîè ·²¸·¾·¬­ ¬«³±® ½»´´ ³·¹®¿¬·±² ¿²¼ ·²ª¿­·±²

Ø­°éð ¿²¼ ØÍÚï ©»®» º±«²¼ ¬± ¾» ¿­­±½·¿¬»¼ ©·¬¸ ¬¸» ³·¹®¿ó

¬±®§ ½¿°¿½·¬§ ±º ¬«³±® ½»´´­ ÅîôìôêôïïÃò Ì¸»®»º±®»ô ©» »¨¿³·²»¼

©¸»¬¸»® ÒÆîè ¿ºº»½¬­ ¬«³±® ½»´´ ³·¹®¿¬·±²ò ×² ©±«²¼ ¸»¿´·²¹ ¿­­¿§­

©» ½±«´¼ ­¸±© ¬¸¿¬ ÒÆîè ­·¹²·�½¿²¬´§ ·²¸·¾·¬»¼ ¬¸» ³·¹®¿¬·±² ±º

´«²¹ ¿²¼ ¾®»¿­¬ ½¿²½»® ½»´´ ´·²»­ ·² ¿ ½±²½»²¬®¿¬·±²ó¼»°»²¼»²¬

³¿²²»® øÚ·¹ò îßô Í«°°´»³»²¬¿®§ Ú·¹ò Íï÷ò ×² ¿¼¼·¬·±² ¬± ³·¹®¿¬·±²ô

¬¸» ·²ª¿­·ª» ½¿°¿½·¬§ ¬¸®±«¹¸ Ó¿¬®·¹»´ ©¿­ ¿´­± ­·¹²·�½¿²¬´§ ·²ó

¸·¾·¬»¼ ¾§ ÒÆîè ·² ¿´´ ì ½»´´ ´·²»­ øÚ·¹ò îÞ÷ò

ÒÆîè ·²½®»¿­»­ ¬¸» ®¿¼·±­»²­·¬·ª·¬§

ß ½±³°¿®·­±² ±º ¬¸» ·²¬®·²­·½ ®¿¼·±­»²­·¬·ª·¬§ ±º ¬¸» ì ¼·ºº»®»²¬

¬«³±® ½»´´ ´·²»­ ®»ª»¿´»¼ ¬¸¿¬ Øïííç ¿²¼ ÌìéÜ ½»´´­ ¿®» ¬¸» ¬©± ³±­¬

®¿¼·±®»­·­¬¿²¬ ¬«³±® ½»´´ ´·²»­ ø·²¼·½¿¬»¼ ¾§ ¬¸» ¸·¹¸»­¬ Üëð ª¿´«»­÷

øÜëðæ ÛÐÔÝóîéîØô íòé Ù§å Øïííçô ìòð Ù§å ÌìéÜô ìòë Ù§å ÓÜßóÓÞó

îíïô íòî Ù§÷ò Ì¸»®»º±®»ô Øïííç ¿²¼ ÌìéÜ ½»´´­ ©»®» ½¸±­»² ¬± ¬»­¬

¬¸» ®¿¼·±­»²­·¬·¦·²¹ »ºº»½¬ ±º ÒÆîèò ÒÆîè ¿´±²» ­·³·´¿®´§ ¿ºº»½¬»¼

¬¸» ½´±²±¹»²·½ ­«®ª·ª¿´ ±º ÌìéÜ ¿²¼ Øïííç ½»´´­ ©·¬¸ ×Ýëð ø¸¿´º

­°»½¬·ª»´§ øÚ·¹ò íß÷ò É¸»² ½±³¾·²»¼ ©·¬¸ ·®®¿¼·¿¬·±²ô ½±²½»²¬®¿¬·±²­

½»´´ ´·²»­ øÚ·¹ò íÞô Ì¿¾´» ï÷ò Ì¸» ®¿¼·±­»²­·¬·¦·²¹ »ºº»½¬ ±º ÒÆîè ©¿­

½±²�®³»¼ ¾§ ½¿´½«´¿¬·²¹ ¬¸» ­»²­·¬·¦·²¹ »²¸¿²½»³»²¬ ®¿¬·±­ øÍÛÎ÷

ÒÆîè øÌ¿¾´» ï÷ò

Ú±® ¿ ¾»¬¬»® «²¼»®­¬¿²¼·²¹ ±º ¬¸» ³»½¸¿²·­³­ ¬¸¿¬ ®»­«´¬ ·² ¬¸»

ÒÆîèó³»¼·¿¬»¼ ®¿¼·±­»²­·¬·¦¿¬·±²ô ¿°±°¬±­·­ô ÜÒß ¼±«¾´» ­¬®¿²¼

¾®»¿µ­ ¿²¼ ½»´´ ½§½´» ¼·­¬®·¾«¬·±² ©»®» ¿²¿´§¦»¼ò Ò»·¬¸»® ®¿¼·¿¬·±²ó

·²¼«½»¼ ¿°±°¬±­·­ øÝ¿­°¿­»óíô îì ¸ °±­¬ ·®®¿¼·¿¬·±²÷ ²±® ¬¸» ¿³±«²¬

ÒÆîè ø¼¿¬¿ ²±¬ ­¸±©²÷ò ×² ½±²¬®¿­¬ô ÒÆîè ­·¹²·�½¿²¬´§ ®»¼«½»¼ ¬¸»

º®¿½¬·±² ±º ¬«³±® ½»´´­ ·² ¬¸» ®¿¼·±®»­·­¬¿²¬ Íó°¸¿­» º®±³ ííòèû ¬±

îëòëû ·² Øïííç ¿²¼ º®±³ ïðòëû ¬± ìòðû ·² ÌìéÜ ½»´´­ øÚ·¹ò ì÷ò

ß ½±³¾·²»¼ ¬®»¿¬³»²¬ ©·¬¸ ´±© ¼±­»­ ±º ÒÆîè ¿²¼ ÒÊÐóßËÇçîî

°±¬»²¬·¿¬»­ ¬¸» ®¿¼·±­»²­·¬·ª·¬§ ±º ¬«³±® ½»´´­

É» ¸¿ª» °®»ª·±«­´§ ­¸±©² ¬¸¿¬ ¿ ½±²¬·²«±«­ ¬®»¿¬³»²¬ ±º Øïííç

½»´´­ ©·¬¸ ¬¸» Ø­°çð ·²¸·¾·¬±® ÒÊÐóßËÇçîî ½¿² »²¸¿²½» ¬¸» ®¿ó

¼·±­»²­·¬·ª·¬§ ¾«¬ ¿´­± ·²½®»¿­»­ ¬¸» »¨°®»­­·±² ±º Ø­°éð ÅïëÃò Ø»®»·²ô

©» ·²ª»­¬·¹¿¬»¼ ©¸»¬¸»® ÒÆîè ½¿² ·²¸·¾·¬ ¬¸» ÒÊÐóßËÇçîîó

·²¼«½»¼ ¿½¬·ª¿¬·±² ±º ØÍÚï ¿²¼ ¬¸» »¨°®»­­·±² ±º Ø­°éð ¬± ·²½®»¿­»

¬¸» ÒÊÐóßËÇçîîó³»¼·¿¬»¼ ®¿¼·±­»²­·¬·¦¿¬·±²ò ß­ ­¸±©² ·² Ú·¹ò ëô

ÒÆîè ®»¼«½»¼ ¬¸» ÒÊÐóßËÇçîîó·²¼«½»¼ ¿½¬·ª¿¬·±² ±º ØÍÚï ø¿­ ¼»ó

¬»®³·²»¼ ¾§ ¿ °¸±­°¸±®§´¿¬·±² ±º ­»®·²» íîê÷ ¿²¼ ¬¸» »¨°®»­­·±²

±º Ø­°éðò ß­ ¿ ½±²­»¯«»²½»ô ¿ ½±³¾·²»¼ ¬®»¿¬³»²¬ ±º ¬«³±® ½»´´­

Ì¿¾´» ï

Í«³³¿®§ ±º ®¿¼·±¾·±´±¹·½¿´ °¿®¿³»¬»®­ ¼»°·½¬»¼ ·² Ú·¹­ò íÞ ¿²¼ êò

ÍÚî
¿ ÍÚì

¿ ÍÚê
¿ �ïÃ¾ �îÃ¾ Üëð ÅÙ§Ã½ ÍÛÎ¼

Øïííç

Ý±²¬®±´ ðòéç o ðòðí ðòìé o ðòðî ðòîç o ðòðí ðòðèë ðòðîî ìòðï ïòðð

o ðòðí ðòìð o ðòðë ðòîì o ðòðì ðòðìç ðòðíé íòéì ïòðé

o ðòðì ðòíí o ðòðìöö ðòïè o ðòðì ðòïðí ðòðîê íòïè ïòïè

o ðòðîööö ðòíê o ðòðîö ðòïé o ðòðî ðòïéç ðòðïí îòéí ïòìé

o ðòðêööö ðòîì o ðòðëööö ðòïð o ðòðíö ðòîîë ðòðïð îòðï ïòçç

î ²Ó ÒÊÐóßËÇçîî ðòéë o ðòðê ðòìî o ðòðî ðòîî o ðòðí ðòïðï ðòðîê íòëê ïòïî

õ î ²Ó ÒÊÐóßËÇçîî ðòêì o ðòðìö ðòíî o ðòðîöö ðòïé o ðòðì ðòïçï ðòðïç îòèí ïòìï

ÌìéÜ

Ý±²¬®±´ ðòèê o ðòðê ðòëí o ðòðí ðòíí o ðòðï ðòðíë ðòðîé ìòìê ïòðð

o ðòðì ðòìè o ðòðì ðòîì o ðòðì ðòðîì ðòðíé ìòðð ïòïî

o ðòðê ðòìí o ðòðîö ðòîî o ðòðê �ðòðëé ðòðêð íòçî ïòïì

o ðòîî ðòëí o ðòðë ðòîï o ðòðîöö �ðòðêé ðòðëë ìòïç ïòðê

o ðòïï ðòíè o ðòðîö ðòïé o ðòðëö ðòðèí ðòðíé íòíì ïòíì

î ²Ó ÒÊÐóßËÇçîî ðòèï o ðòðê ðòìì o ðòðîö ðòïë o ðòðîö �ðòððï ðòðëî íòêì ïòîî

õ î ²Ó ÒÊÐóßËÇçîî ðòéè o ðòðí ðòîè o ðòðïööö ðòïï o ðòðïööö �ðòðíí ðòðèî íòïî ïòìí

¿ ÍÚîô ÍÚìô ÍÚêô ­«®ª·ª¿´ º®¿½¬·±² ¿¬ îô ì ¿²¼ ê Ù§ô ®»­°»½¬·ª»´§ò Ó»¿² ª¿´«»­ o ÍÛÓ ¿®» ­¸±©²ò Í·¹²·�½¿²¬ ¼·ºº»®»²½»­ ¾»¬©»»² ª»¸·½´» ½±²¬®±´ ¿²¼ ½»´´­ ¬®»¿¬»¼ ©·¬¸ ÒÆîè

¿²¼ñ±® ÒÊÐóßËÇçîî ¿®» ·²¼·½¿¬»¼ øö° ðòðëô öö° ðòðïô ööö° ðòððï÷ò
¾

ã »¨° Å� I Ü � I ÜîÃò
½ Üëðô ¼±­» ÅÙ§Ã ¬± ®»¼«½» ­«®ª·ª¿´ º®¿½¬·±² ¬± ëðûò
¼ ÍÛÎô ­»²­·¬·¦·²¹ »²¸¿²½»³»²¬ ®¿¬·± ã Üëð ø·®®¿¼·¿¬·±²÷ñÜëð ø·®®¿¼·¿¬·±² ¿²¼ ¼®«¹÷ò ß ÍÛÎ ¹®»¿¬»® ¬¸¿² ïòîð ·­ ·²¼·½¿¬·ª» º±® ®¿¼·±­»²­·¬·¦¿¬·±² ø·²¼·½¿¬»¼ ·² ¾±´¼÷ò

ßÎÌ×ÝÔÛ ×Ò ÐÎÛÍÍ

Ð´»¿­» ½·¬» ¬¸·­ ¿®¬·½´» ·² °®»­­ ¿­æ Ü¿²·»´¿ Í½¸·´´·²¹ô »¬ ¿´òô Í»²­·¬·¦·²¹ ¬«³±® ½»´´­ ¬± ®¿¼·¿¬·±² ¾§ ¬¿®¹»¬·²¹ ¬¸» ¸»¿¬ ­¸±½µ ®»­°±²­»ô Ý¿²½»® Ô»¬¬»®­ øîðïë÷ô ¼±·æ ïðòïðïêñ
¶ò½¿²´»¬òîðïëòðîòðíí

ëÜò Í½¸·´´·²¹ »¬ ¿´òñÝ¿²½»® Ô»¬¬»®­ øîðïë÷ �



ðû

îðû

ìðû

êðû

èðû

ïððû

ð îð

ÒÆîè Å³ÓÃ

ÙîñÓ

Í

ÙïñÙð

ðû

îðû

ìðû

êðû

èðû

ïððû

ð îð

ÒÆîè Å³ÓÃ

ÙîñÓ

Í

ÙïñÙð
ööö

öö

öö

Øïííç ÌìéÜ

ð ³Ó ÒÆîè îð ³Ó ÒÆîè ð ³Ó ÒÆîè îð ³Ó ÒÆîè

Øïííç ÌìéÜ

ß

Þ

Ú·¹ò ìò èò ÜÓÍÑ

o ÍÛÓ øÞ÷ ±º í øØïííç÷ ¿²¼ ë øÌìéÜ÷ ·²¼»°»²¼»²¬ »¨°»®·³»²¬­ ¿®» ­¸±©²

øö° ðòðëô öö° ðòðïô ööö° ðòððï÷ò

Ú·¹ò ëò ÒÆîè ®»¼«½»­ ÒÊÐóßËÇçîîó·²¼«½»¼ °ØÍÚï ¿²¼ Ø­°éð ´»ª»´­ò Î»°®»­»²¬¿¬·ª» ØÍÚï °¸±­°¸± Ííîê ø°ØÍÚï÷ ¿²¼ Ø­°éð ·³³«²±¾´±¬­ò Øïííç ¿²¼ ÌìéÜ ¬«³±® ½»´´­

»»²

½±²¬®±´ ¿²¼ ¬®»¿¬»¼ ­¿³°´»­ ¾»½¿«­» ¬¸» ´¿²»­ ©»®» ²±¬ ¿¼¶¿½»²¬ ¾«¬ ­¿³°´»­ ©»®» ´±¿¼»¼ ±² ¬¸» ­¿³» ¹»´ ¿²¼ ¬¸» ¾´±¬ ©¿­ »¨°±­»¼ º±® ¬¸» ­¿³» °»®·±¼ ±º ¬·³»ò Ì¸» °®±¬»·²

º ½±²¬®±´ ½»´´­

©¿­ ­»¬ ¬± ï º±® »¿½¸ ½»´´ ´·²»ò

ßÎÌ×ÝÔÛ ×Ò ÐÎÛÍÍ

Ð´»¿­» ½·¬» ¬¸·­ ¿®¬·½´» ·² °®»­­ ¿­æ Ü¿²·»´¿ Í½¸·´´·²¹ô »¬ ¿´òô Í»²­·¬·¦·²¹ ¬«³±® ½»´´­ ¬± ®¿¼·¿¬·±² ¾§ ¬¿®¹»¬·²¹ ¬¸» ¸»¿¬ ­¸±½µ ®»­°±²­»ô Ý¿²½»® Ô»¬¬»®­ øîðïë÷ô ¼±·æ ïðòïðïêñ
¶ò½¿²´»¬òîðïëòðîòðíí

ê Üò Í½¸·´´·²¹ »¬ ¿´òñÝ¿²½»® Ô»¬¬»®­ øîðïë÷ �



­·¹²·�½¿²¬´§ »²¸¿²½»¼ ¬¸» ®¿¼·±­»²­·¬·ª·¬§ ©·¬¸ ÍÛÎ ª¿´«»­ ±º ïòìï

¿²¼ ïòìí º±® Øïííç ¿²¼ ÌìéÜ ½»´´­ô ®»­°»½¬·ª»´§ øÚ·¹ò ê ¿²¼ Ì¿¾´» ï÷ò

Ì¸» ®¿¼·±­»²­·¬·¦¿¬·±² ©¸·½¸ ©¿­ ¿½¸·»ª»¼ ¾§ ¿ ½±³¾·²»¼ ¬®»¿¬ó

³»²¬ ©·¬¸ ´±© ½±²½»²¬®¿¬·±²­ ±º ÒÆîè ¿²¼ ÒÊÐóßËÇçîî ©¿­

½±³°¿®¿¾´» ¬± ¬¸¿¬ ±º ¿ ­·²¹´» ¬®»¿¬³»²¬ ©·¬¸ ÒÆîè ¿¬ ïð�îðóº±´¼

¸·¹¸»® ½±²½»²¬®¿¬·±²­ øÚ·¹ò íÞô Ì¿¾´» ï÷ò

Ü·­½«­­·±²

Ø­°éð ·­ ¿¾«²¼¿²¬´§ ±ª»®»¨°®»­­»¼ ·² ¿ ª¿®·»¬§ ±º ¸«³¿² ¬«³±®

½»´´­ ¿²¼ ¸·¹¸ Ø­°éð ´»ª»´­ ¿®» ¿­­±½·¿¬»¼ ©·¬¸ °±±® ½´·²·½¿´ ±«¬½±³»

­·²½» Ø­°éð °®±³±¬»­ ¬«³±® ½»´´ ­«®ª·ª¿´ ¿²¼ ½±²¬®·¾«¬»­ ¬± ®¿ó

¼·±®»­·­¬¿²½» ÅïðôïîÃò Ì¸» ¹®±«° ±º Óò Í¸»®³¿² ¼»³±²­¬®¿¬»¼ ¬¸¿¬

¬¸» ­³¿´´ ³±´»½«´» ·²¸·¾·¬±® ÒÆîè ®»¼«½»­ ¾±¬¸ ¬¸» ­¬®»­­ó·²¼«½»¼

¿²¼ ¾¿­¿´ Ø­°éð »¨°®»­­·±² ´»ª»´­ ·² ØÛÎîó°±­·¬·ª» ½¿²½»® ½»´´ ´·²»­

ÅïíôïìÃò ×² ´·²» ©·¬¸ ¬¸»·® ¼¿¬¿ ©» ­¸±© ¬¸¿¬ ÒÆîè ¼±©²ó®»¹«´¿¬»¼

¾¿­¿´ ¿²¼ ÒÊÐóßËÇçîîó·²¼«½»¼ Ø­°éð »¨°®»­­·±² ·² ¼·ºº»®»²¬ ´«²¹

¿²¼ ¾®»¿­¬ ½¿²½»® ½»´´ ´·²»­ò Ó±®»±ª»®ô ©» ½±«´¼ ­¸±© ¬¸¿¬ ÒÆîè

®»¼«½»­ ¬¸» °¸±­°¸±®§´¿¬·±² ±º ØÍÚï ¿¬ ­»®·²» íîê ¿²¼ ¬¸«­ ·²¸·¾ó

·¬­ ØÍÚï ¬®¿²­½®·°¬·±²¿´ ¿½¬·ª·¬§ ¿­ ³»¿­«®»¼ ¾§ ¿ ´«½·º»®¿­» ®»°±®¬»®

¿­­¿§ò Ý±²½±³·¬¿²¬´§ ¬¸» Ø­°éð ³ÎÒß ´»ª»´­ ©»®» º±«²¼ ¬± ¾»

®»¼«½»¼ «²¼»® ²±²ó­¬®»­­»¼ ½±²¼·¬·±²­ò Ì¸·­ ­«¹¹»­¬­ ¬¸¿¬ ÒÆîè

¼±©²ó®»¹«´¿¬»­ Ø­°éð »¨°®»­­·±² ª·¿ ·²¸·¾·¬·±² ±º ØÍÚïò Æ¿¿®«® »¬ ¿´ò

­¸±©»¼ ¬¸¿¬ ÒÆîè ¼±»­ ²±¬ ¿´¬»® ¸»¿¬ó·²¼«½»¼ Ø­°éð ³ÎÒß ´»ª»´­

¿²¼ ¿ ©»¿µ ·²¸·¾·¬·±² ±º ¬¸» ØÍÚï ¬®¿²­½®·°¬·±²¿´ ¿½¬·ª·¬§ ÅïìÃò Ì¸»®»ó

º±®»ô ¬¸»§ °®±°±­» ¿ °±­¬ó¬®¿²­½®·°¬·±²¿´ ®»¼«½¬·±² ±º ¬¸» ­¬®»­­ó

·²¼«½»¼ Ø­°éð »¨°®»­­·±² ¾§ ÒÆîèò Ì¸·­ ¼·­½®»°¿²½§ ³·¹¸¬ ¾»

»¨°´¿·²»¼ ¾§ ¬¸» º¿½¬ ¬¸¿¬ ¬¸» ØÍÚï ¿½¬·ª¿¬·±² ¿²¼ Ø­°éð »¨°®»­ó

­·±² ·­ ®»¹«´¿¬»¼ ¼·ºº»®»²¬´§ ¾§ ÒÆîè «²¼»® ­¬®»­­»¼ ¿²¼ ²±²ó

­¬®»­­»¼ ½±²¼·¬·±²­ ±® ¾§ ¬¸» «­» ±º ¼·ºº»®»²¬ ¬«³±® ½»´´ ´·²»­ô

·²½«¾¿¬·±² ¬·³»­ ¿²¼ ÒÆîè ½±²½»²¬®¿¬·±²­ò

Ð®»ª·±«­ ­¬«¼·»­ ¼»³±²­¬®¿¬»¼ ¬¸¿¬ µ²±½µ·²¹ó¼±©² Ø­°éð ±®

ØÍÚï ®»¼«½»­ ¬¸» ·²ª¿­·ª»²»­­ ±º ¬«³±® ½»´´­ ÅíôìôïïÃò Ý±²­·­¬»²¬

©·¬¸ ¬¸»­» �²¼·²¹­ô ©» ½±«´¼ ­¸±© ¬¸¿¬ ÒÆîè ¼»½®»¿­»­ ³·¹®¿ó

¬·±² ¿²¼ ·²ª¿­·±² ±º ¼·ºº»®»²¬ ¸«³¿² ¬«³±® ½»´´ ´·²»­ò Í·´»²½·²¹ ØÍÚï

±® Ø­°éð ¾§ ­·ÎÒß ·­ ¿­­«³»¼ ¬± ·²½®»¿­» ¬¸» ®¿¼·±­»²­·¬·ª·¬§ ±º

¸«³¿² ¬«³±® ½»´´ ´·²»­ Åç�ïîÃò Ø±©»ª»®ô ±²´§ º»© ·²¸·¾·¬±®­ ¬¿®ó

¹»¬·²¹ ØÍÚï ¿²¼ñ±® Ø­°éð ¸¿ª» ¾»»² ¬»­¬»¼ ©·¬¸ ®»­°»½¬ ¬± ¬¸»·®

®¿¼·±­»²­·¬·¦·²¹ ½¿°¿½·¬§ ¿²¼ ¬¸» °«¾´·­¸»¼ ¼¿¬¿ ¸¿ª» ¾»»² ½±²ó

¬®±ª»®­·¿´´§ ¼·­½«­­»¼ò ß­ ¿² »¨¿³°´»ô ¬¸» ­³¿´´ ³±´»½«´» Ø­°éð

·²¸·¾·¬±® ÊÛÎóïëëððè ¸¿­ ¾»»² ­¸±©² ¬± ·²½®»¿­» ¬¸» ®¿¼·±­»²­·ó

¬·ª·¬§ ±º ßëìç ´«²¹ ½¿²½»® ½»´´­ ÅîéÃô ©¸»®»¿­ ¬¸» ØÍÚï ·²¸·¾·¬±®

ÕÒÕìíé »¨»®¬»¼ ¿² ±°°±­·¬» »ºº»½¬ ·² ¹´·±¾´¿­¬±³¿ ½»´´­ ÅîèÃò É»

½±«´¼ ¼»³±²­¬®¿¬» ¬¸¿¬ ÒÆîè ·²½®»¿­»­ ¬¸» ®¿¼·¿¬·±² ®»­°±²­» ±º

¼·ºº»®»²¬ ¸«³¿² ´«²¹ ¿²¼ ¾®»¿­¬ ½¿²½»® ½»´´­ò Ñ²» °±­­·¾´» ³»½¸ó

¿²·­³ ³·¹¸¬ ¾» ¿ ¼»½®»¿­» ±º ¬¸» ®¿¼·±®»­·­¬¿²¬ Íó°¸¿­»ò ×² ´·²» ©·¬¸

º±«²¼ ¬± »¨»®¬ ·¼»²¬·½¿´ »ºº»½¬­ ±² ¬¸» ½»´´ ½§½´» ¼·­¬®·¾«¬·±²

ÅîéôîçôíðÃò

Ø­°çð ·²¸·¾·¬·±² ·­ ¿ °®±³·­·²¹ ­¬®¿¬»¹§ ·² ½¿²½»® ¬¸»®¿°§ò

Ø±©»ª»®ô ½´·²·½¿´´§ ¿°°´·»¼ Ø­°çð ·²¸·¾·¬±®­ ·²¼«½» ¬¸» ­§²¬¸»­·­

±º ¬¸» ½§¬±°®±¬»½¬·ª» ½¸¿°»®±²» Ø­°éð ¾§ ¿½¬·ª¿¬·±² ±º ØÍÚïò Ì¸»®»ó

º±®»ô ·¬ ©¿­ ²±¬ ¿­¬±²·­¸·²¹ ¬± �²¼ ¬¸¿¬ ·²¸·¾·¬·±² ±º ØÍÚï ¿²¼ñ±®

Ø­°éð ½¿² ­»²­·¬·¦» ¬«³±® ½»´´­ ¬±©¿®¼ Ø­°çð ·²¸·¾·¬±®­

Åïìôïé�ïçôíï�íìÃò ×² ½±²¬®¿­¬ô µ²±©´»¼¹» ±² ¬¸» »ºº»½¬­ ±º ØÍÚïñ

Ø­°éð ¿²¼ Ø­°çð ·²¸·¾·¬·±² ±² ®¿¼·¿¬·±² ¬¸»®¿°§ ·­ ´·³·¬»¼ ÅíëÃò

Ø»®»ô ©» ½±«´¼ ­¸±© ¬¸¿¬ ¿ ½±³¾·²»¼ ¬®»¿¬³»²¬ ±º ¬«³±® ½»´´­ ©·¬¸

´±©ô ²±²ó¬±¨·½ ½±²½»²¬®¿¬·±²­ ±º ÒÆîè ¿²¼ ÒÊÐóßËÇçîî °±¬»²¬·ó

¿¬»­ ¬¸» ®¿¼·±­»²­·¬·¦¿¬·±² ±º ¼·ºº»®»²¬ ¬«³±® ½»´´­ò

É» ¸¿ª» ¼»³±²­¬®¿¬»¼ ¬¸¿¬ ÒÆîè ®»¼«½»­ ØÍÚï ¿½¬·ª¿¬·±²

¿²¼ »¨°®»­­·±² ±º ½§¬±°®±¬»½¬·ª» Ø­°éðô ·²¸·¾·¬­ ³·¹®¿¬·±² ¿²¼

·²ª¿­·±²ô ¼»½®»¿­»­ ¬¸» °»®½»²¬¿¹» ±º ¬«³±® ½»´´­ ·² ¬¸» ®¿¼·±®»ó

­·­¬¿²¬ Íó°¸¿­» ¿²¼ ·²½®»¿­»­ ¬¸»·® ®¿¼·±­»²­·¬·ª·¬§ò ×² ½±³¾·²¿¬·±²

©·¬¸ ÒÊÐóßËÇçîîô ïñïð¬¸�ïñîð¬¸ ±º ¬¸» ½±²½»²¬®¿¬·±² ±º ÒÆîè

°¿®»¼ ¬± ¬¸» ¬®»¿¬³»²¬ ©·¬¸ ¿ ­·²¹´» ¼®«¹ò Ì¸»®»º±®»ô ©» ¿­­«³»

¬¸¿¬ ¿ ­·³«´¬¿²»±«­ ·²¸·¾·¬·±² ±º Ø­°çð ¿²¼ ØÍÚïñØ­°éð ½±³ó

¾·²»¼ ©·¬¸ ®¿¼·±¬¸»®¿°§ ³·¹¸¬ °®±ª·¼» ¿ °®±³·­·²¹ ¿²¬·ó½¿²½»®

­¬®¿¬»¹§ò

ß½µ²±©´»¼¹³»²¬­

Ì¸» ¿«¬¸±®­ ¬¸¿²µ ß²¼®»¿ Ó¿·® ¿²¼ Ö»­­·½¿ Ð»´¦»´ º±® »¨½»´´»²¬

¬»½¸²·½¿´ ¿­­·­¬¿²½» ¿²¼ Ò±ª¿®¬·­ Ð¸¿®³¿ º±® °®±ª·¼·²¹ ¬¸» Ø­°çð

·²¸·¾·¬±® ÒÊÐóßËÇçîîò

Ì¸·­ ©±®µ ©¿­ ­«°°±®¬»¼ ¾§ ¬¸» É·´¸»´³ Í¿²¼»®óÍ¬·º¬«²¹

øîðïîòðéèòï÷ô Ü»«¬­½¸» Ú±®­½¸«²¹­¹»³»·²­½¸¿º¬ øÍÚÞ èîìñÞìå ×ÒÍÌ

çëñçèðóï ÚËÙÙå ×ÒÍÌ ìïïñíéóï ÚËÙÙ ·®®¿¼·¿¬·±² ¼»ª·½»­÷ô ÞÓÞÚ

øÍ¬®¿¸´»²µ±³°»¬»²¦ô ðíÒËÕððéÛå ×²²±ª¿¬·ª» Ì¸»®¿°·»­ô ðïÙËðèîíå

ÒÍÝÔÝô ïêÙÉððíðå ³ì ó Ô»¿¼·²¹ Û¼¹» Ý´«­¬»®ô ïêÛÈïðîïÝ÷ô ÛË

ÝÛÔÔÛËÎÑÐÛ øÛËíïëçêí÷ ¿²¼ ¬¸» ÜÚÙ Ý´«­¬»® ±º Û¨½»´´»²½»æ Ó«²·½¸ó

Ý»²¬®» º±® ß¼ª¿²½»¼ Ð¸±¬±²·½­ò

Ý±²�·½¬ ±º ·²¬»®»­¬

Ì¸» ¿«¬¸±®­ ­¬¿¬» ²± ½±²�·½¬ ±º ·²¬»®»­¬ò

Ú·¹ò êò Ì®»¿¬³»²¬ ©·¬¸ ´±© ½±²½»²¬®¿¬·±²­ ±º ÒÆîè ¿²¼ ÒÊÐóßËÇçîî °±¬»²¬·¿¬»­

®¿¼·±­»²­·¬·ª·¬§ ±º ¬«³±® ½»´´­ò Ñ²» ¼¿§ ¿º¬»® ­»»¼·²¹ Øïííç ¿²¼ ÌìéÜ ½»´´­ ©»®»

©»®» ·®®¿¼·¿¬»¼ ¿²¼ ·³³»¼·¿¬»´§ ¿º¬»® ·®®¿¼·¿¬·±² º®»­¸ ³»¼·«³ ©·¬¸±«¬ ÒÆîèñ

ÒÊÐóßËÇçîî ©¿­ ¿¼¼»¼ò ÜÓÍÑ øðòðïû÷ ¬®»¿¬»¼ ½»´´­ ­»®ª»¼ ¿­ ½±²¬®±´ò Ý±´±²·»­ ©»®»

�¨»¼ »·¬¸»® ç øØïííç÷ ±® ïê øÌìéÜ÷ ¼¿§­ ¿º¬»® ­»»¼·²¹ò Ì¸» ­«®ª·ª¿´ º®¿½¬·±²­ ©»®»

½¿´½«´¿¬»¼ ¿º¬»® ²±®³¿´·¦¿¬·±² º±® ½»´´ µ·´´ ¾§ ÒÆîè ¿²¼ñ±® ÒÊÐóßËÇçîîò Ü¿¬¿ ¿®»

»¨°®»­­»¼ ¿­ ³»¿² o ÍÛÓ ±º ¿¬ ´»¿­¬ í ·²¼»°»²¼»²¬ »¨°»®·³»²¬­ øö° ðòðëô öö° ðòðïô

ööö° ðòððï÷ò

ßÎÌ×ÝÔÛ ×Ò ÐÎÛÍÍ

Ð´»¿­» ½·¬» ¬¸·­ ¿®¬·½´» ·² °®»­­ ¿­æ Ü¿²·»´¿ Í½¸·´´·²¹ô »¬ ¿´òô Í»²­·¬·¦·²¹ ¬«³±® ½»´´­ ¬± ®¿¼·¿¬·±² ¾§ ¬¿®¹»¬·²¹ ¬¸» ¸»¿¬ ­¸±½µ ®»­°±²­»ô Ý¿²½»® Ô»¬¬»®­ øîðïë÷ô ¼±·æ ïðòïðïêñ
¶ò½¿²´»¬òîðïëòðîòðíí

éÜò Í½¸·´´·²¹ »¬ ¿´òñÝ¿²½»® Ô»¬¬»®­ øîðïë÷ �



ß°°»²¼·¨æ Í«°°´»³»²¬¿®§ ³¿¬»®·¿´

Í«°°´»³»²¬¿®§ ¼¿¬¿ ¬± ¬¸·­ ¿®¬·½´» ½¿² ¾» º±«²¼ ±²´·²» ¿¬

¼±·æïðòïðïêñ¶ò½¿²´»¬òîðïëòðîòðííò

Î»º»®»²½»­

ÅïÃ ÜòÎò Ý·±½½¿ô ßòÐò ß®®·¹±ô ÍòÕò Ý¿´¼»®©±±¼ô Ø»¿¬ ­¸±½µ °®±¬»·²­ ¿²¼ ¸»¿¬ ­¸±½µ

º¿½¬±® ï ·² ½¿®½·²±¹»²»­·­ ¿²¼ ¬«³±® ¼»ª»´±°³»²¬æ ¿² «°¼¿¬»ô ß®½¸ò Ì±¨·½±´ò
èé øîðïí÷ ïç�ìèò

ÅîÃ ÔòÕò Þ±®±«¹¸­ô Óòßò ß²¬±²§¿µô ÖòÔò Ö±¸²­±²ô Îòßò Ý»®·±²»ô ß «²·¯«» ®±´» º±® ¸»¿¬
­¸±½µ °®±¬»·² éð ¿²¼ ·¬­ ¾·²¼·²¹ °¿®¬²»® ¬·­­«» ¬®¿²­¹´«¬¿³·²¿­» ·² ½¿²½»® ½»´´

³·¹®¿¬·±²ô Öò Þ·±´ò Ý¸»³ò îèê øîðïï÷ íéðçì�íéïðéò
ÅíÃ Úò Ú¿²¹ô Îò Ý¸¿²¹ô Ôò Ç¿²¹ô Ø»¿¬ ­¸±½µ º¿½¬±® ï °®±³±¬»­ ·²ª¿­·±² ¿²¼ ³»¬¿­¬¿­·­

±º ¸»°¿¬±½»´´«´¿® ½¿®½·²±³¿ ·² ª·¬®± ¿²¼ ·² ª·ª±ô Ý¿²½»® ïïè øîðïî÷ ïéèî�ïéçìò
ÅìÃ Çò Ò¿µ¿³«®¿ô Óò Ú«¶·³±¬±ô Íò Ú«µ«­¸·³¿ô ßò Ò¿µ¿³«®¿ô Òò Ø¿§¿­¸·¼¿ô Îò Ì¿µ··ô

»¬ ¿´òô Ø»¿¬ ­¸±½µ º¿½¬±® ï ·­ ®»¯«·®»¼ º±® ³·¹®¿¬·±² ¿²¼ ·²ª¿­·±² ±º ¸«³¿²
³»´¿²±³¿ ·² ª·¬®± ¿²¼ ·² ª·ª±ô Ý¿²½»® Ô»¬¬ò íëì øîðïì÷ íîç�ííëò

ÅëÃ Ýò Ñ�Ý¿´´¿¹¸¿²óÍ«²±´ô ÓòÇò Í¸»®³¿²ô Ø»¿¬ ­¸±½µ ¬®¿²­½®·°¬·±² º¿½¬±® øØÍÚï÷ °´¿§­
¿ ½®·¬·½¿´ ®±´» ·² ½»´´ ³·¹®¿¬·±² ª·¿ ³¿·²¬¿·²·²¹ ÓßÐ µ·²¿­» ­·¹²¿´·²¹ô Ý»´´ Ý§½´»

ë øîððê÷ ïìíï�ïìíéò
ÅêÃ Çò Ì»²¹ô Ôò Ò¹±µ¿ô Çò Ó»·ô Ôò Ô»­±±²ô ÖòÕò Ý±©»´´ô ØÍÐçð ¿²¼ ØÍÐéð °®±¬»·²­ ¿®»

»­­»²¬·¿´ º±® ­¬¿¾·´·¦¿¬·±² ¿²¼ ¿½¬·ª¿¬·±² ±º ÉßÍÚí ³»¬¿­¬¿­·­ó°®±³±¬·²¹ °®±¬»·²ô
Öò Þ·±´ò Ý¸»³ò îèé øîðïî÷ ïððëï�ïððëçò

ÅéÃ Õò Ö«¸¿­¦ô ßòÓò Ô·°°ô Þò Ò·³³»®ª±´´ô ßò Í±²²´»·¬²»®ô Öò Ø»­­»ô Ìò Ø¿­»´¹®«»¾´»®ô
»¬ ¿´òô Ì¸» ½±³°´»¨ º«²½¬·±² ±º ¸­°éð ·² ³»¬¿­¬¿¬·½ ½¿²½»®ô Ý¿²½»®­ øÞ¿­»´÷ ê

øîðïí÷ ìî�êêò
ÅèÃ Íò Í¿²¬¿¹¿¬¿ô Îò Ø«ô Òò Ô·²ô Óò Ó»²¼·´´±ô Ôò Ý±´´·²­ô Íò Ø¿²µ·²­±²ô »¬ ¿´òô Ø·¹¸ ´»ª»´­

±º ²«½´»¿® ¸»¿¬ó­¸±½µ º¿½¬±® ï øØÍÚï÷ ¿®» ¿­­±½·¿¬»¼ ©·¬¸ °±±® °®±¹²±­·­ ·²
¾®»¿­¬ ½¿²½»®ô Ð®±½ò Ò¿¬´ò ß½¿¼ò Í½·ò ËòÍòßò ïðè øîðïï÷ ïèíéè�ïèíèíò

ÅçÃ ÛòÕò ß´»¨¿²¼»®ô ÊòÓò Ç¿²¿ô ÍòÔò Ü¿ª·¼ô Ø­ºïó³»¼·¿¬»¼ ­¬®»­­ ®»­°±²­» ½¿²
¬®¿²­·»²¬´§ »²¸¿²½» ½»´´«´¿® ®¿¼·±®»­·­¬¿²½»ô Î¿¼·¿¬ò Î»­ò ïêë øîððê÷ ìïð�ìîíò

ÅïðÃ Îò Þ¿­»­ô Ý´±²±¹»²·½·¬§ ±º ¸«³¿² ´»«µ»³·½ ½»´´­ °®±¬»½¬»¼ º®±³ ½»´´ó´»¬¸¿´ ¿¹»²¬­
¾§ ¸»¿¬ ­¸±½µ °®±¬»·² éðô Ý»´´ Í¬®»­­ Ý¸¿°»®±²»­ ïð øîððë÷ íé�ìëò

ÅïïÃ ÈòÔò Ü«ô Ìò Ö·¿²¹ô ÆòÏò É»²ô Îò Ù¿±ô Óò Ý«·ô Úò É¿²¹ô Í·´»²½·²¹ ±º ¸»¿¬ ­¸±½µ °®±¬»·²

»²¼±³»¬®·¿´ ½¿²½»® ½»´´ ´·²»ô Ý®±¿¬ò Ó»¼ò Öò ëð øîððç÷ ïìí�ïëðò
ÅïîÃ ÊòÔò Ù¿¾¿·ô ÕòÎò Þ«¼¿¹±ª¿ô ÓòÇò Í¸»®³¿²ô ×²½®»¿­»¼ »¨°®»­­·±² ±º ¬¸» ³¿¶±® ¸»¿¬

­¸±½µ °®±¬»·² Ø­°éî ·² ¸«³¿² °®±­¬¿¬» ½¿®½·²±³¿ ½»´´­ ·­ ¼·­°»²­¿¾´» º±® ¬¸»·®
ª·¿¾·´·¬§ ¾«¬ ½±²º»®­ ®»­·­¬¿²½» ¬± ¿ ª¿®·»¬§ ±º ¿²¬·½¿²½»® ¿¹»²¬­ô Ñ²½±¹»²» îì

øîððë÷ ííîè�íííèò
ÅïíÃ Ôò Ó»²¹ô Êò Ù¿¾¿·ô Óò Í¸»®³¿²ô Ø»¿¬ó­¸±½µ ¬®¿²­½®·°¬·±² º¿½¬±® ØÍÚï ¸¿­ ¿

½®·¬·½¿´ ®±´» ·² ¸«³¿² »°·¼»®³¿´ ¹®±©¬¸ º¿½¬±® ®»½»°¬±®óîó·²¼«½»¼ ½»´´«´¿®
¬®¿²­º±®³¿¬·±² ¿²¼ ¬«³±®·¹»²»­·­ô Ñ²½±¹»²» îç øîðïð÷ ëîðì�ëîïíò

ÅïìÃ Òò Æ¿¿®«®ô ÊòÔò Ù¿¾¿·ô Öòßò Ð±®½± Ö®òô Íò Ý¿´¼»®©±±¼ô ÓòÇò Í¸»®³¿²ô Ì¿®¹»¬·²¹ ¸»¿¬
­¸±½µ ®»­°±²­» ¬± ­»²­·¬·¦» ½¿²½»® ½»´´­ ¬± °®±¬»¿­±³» ¿²¼ Ø­°çð ·²¸·¾·¬±®­ô

Ý¿²½»® Î»­ò êê øîððê÷ ïéèí�ïéçïò
ÅïëÃ Üò Í½¸·´´·²¹ô Ýò Þ¿§»®ô Éò Ô·ô Óò Ó±´´­ô Ðò Ê¿«°»´ô Ùò Ó«´¬¸±ººô Î¿¼·±­»²­·¬·¦¿¬·±²

±º ²±®³±¨·½ ¿²¼ ¸§°±¨·½ Øïííç ´«²¹ ¬«³±® ½»´´­ ¾§ ¸»¿¬ ­¸±½µ °®±¬»·² çð

»íïïïðò
ÅïêÃ Íò Æ¿·¼·ô Óò Ó½Ô¿«¹¸´·²ô Íòßò Þ¸·¼»ô Íòßò Û½½´»­ô Ðò É±®µ³¿²ô ÝòÓò Ò«¬¬·²¹ô »¬ ¿´òô

Ì¸» ØÍÐçð ·²¸·¾·¬±® ÒÊÐóßËÇçîî ®¿¼·±­»²­·¬·¦»­ ¾§ ¿¾®±¹¿¬·±² ±º ¸±³±´±¹±«­

®»½±³¾·²¿¬·±² ®»­«´¬·²¹ ·² ³·¬±¬·½ »²¬®§ ©·¬¸ «²®»­±´ª»¼ ÜÒß ¼¿³¿¹»ô ÐÔ±Í
ÑÒÛ é øîðïî÷ »íëìíêò

ÅïéÃ Çò Ý¸»²ô Öò Ý¸»²ô ßò Ô±±ô Íò Ö¿»¹»®ô Ôò Þ¿¹¼¿­¿®·¿²ô Öò Ç«ô »¬ ¿´òô Ì¿®¹»¬·²¹ ØÍÚï
­»²­·¬·¦»­ ½¿²½»® ½»´´­ ¬± ØÍÐçð ·²¸·¾·¬·±²ô Ñ²½±¬¿®¹»¬ ì øîðïí÷ èïê�èîçò

ÅïèÃ ßòÖò Ó¿­­»§ô ÜòÍò É·´´·¿³­±²ô Øò Þ®±©²»ô ÖòÞò Ó«®®¿§ô Ðò Ü±µ«®²±ô Ìò Í¸¿©ô »¬ ¿´òô

ß ²±ª»´ô ­³¿´´ ³±´»½«´» ·²¸·¾·¬±® ±º Ø­½éðñØ­°éð °±¬»²¬·¿¬»­ Ø­°çð ·²¸·¾·¬±®
·²¼«½»¼ ¿°±°¬±­·­ ·² ØÝÌïïê ½±´±² ½¿®½·²±³¿ ½»´´­ô Ý¿²½»® Ý¸»³±¬¸»®ò

Ð¸¿®³¿½±´ò êê øîðïð÷ ëíë�ëìëò
ÅïçÃ ÓòÊò Ð±©»®­ô Ðòßò Ý´¿®µ»ô Ðò É±®µ³¿²ô Ü«¿´ ¬¿®¹»¬·²¹ ±º ØÍÝéð ¿²¼ ØÍÐéî

·²¸·¾·¬­ ØÍÐçð º«²½¬·±² ¿²¼ ·²¼«½»­ ¬«³±®ó­°»½·�½ ¿°±°¬±­·­ô Ý¿²½»® Ý»´´ ïì
øîððè÷ îëð�îêîò

ÅîðÃ Þò Í¿³¿®¿­·²¹¸»ô Ýò É¿´»­ô Úò Ì¿§´±®ô ßò Ö¿½±¾­ô Ø»¿¬ ­¸±½µ º¿½¬±® ï ½±²º»®­
®»­·­¬¿²½» ¬± Ø­°çð ·²¸·¾·¬±®­ ¬¸®±«¹¸ °êîñÍÏÍÌÓï »¨°®»­­·±² ¿²¼ °®±³±¬·±²

±º ¿«¬±°¸¿¹·½ �«¨ô Þ·±½¸»³ò Ð¸¿®³¿½±´ò èé øîðïì÷ ììë�ìëëò
ÅîïÃ Íò Í¬¿²¹´ô Óò Ù»¸®³¿²²ô Öò Î·»¹¹»®ô Õò Õ«¸­ô ×ò Î·»¼»®»®ô Éò Í·»ª»®¬ô »¬ ¿´òô Ì¿®¹»¬·²¹

³»³¾®¿²» ¸»¿¬ó­¸±½µ °®±¬»·² éð øØ­°éð÷ ±² ¬«³±®­ ¾§ ½³Ø­°éðòï ¿²¬·¾±¼§ô
Ð®±½ò Ò¿¬´ò ß½¿¼ò Í½·ò ËòÍòßò ïðè øîðïï÷ éíí�éíèò

ÅîîÃ Öò É·­µ·®½¸»²ô ÛòÚò Ù®±»²»©¿»´´»®ô Îò Õ»¸´¾¿½¸ô Úò Ø»·²¦»´³¿²²ô Óò É·¬¬¿«ô ØòÐò
Î±¼»³¿²²ô »¬ ¿´òô Ô±²¹ó¬»®³ »ºº»½¬­ ±º ®»°»¬·¬·ª» »¨°±­«®» ¬± ¿ ­¬¿¬·½ ³¿¹²»¬·½

�»´¼ øïòë Ì÷ ±² °®±´·º»®¿¬·±² ±º ¸«³¿² º»¬¿´ ´«²¹ �¾®±¾´¿­¬­ô Ó¿¹²ò Î»­±²ò Ó»¼ò
ìï øïççç÷ ìêì�ìêèò

ÅîíÃ Üò Í½¸·´´·²¹ô Ýò Þ¿§»®ô ßò Ù»«®¬­óÓ±»­°±¬ô ÚòÝò Í©»»°ô Óò Ð®«­½¸§ô Õò Ó»²¹»´»ô
»¬ ¿´òô ×²¼«½¬·±² ±º °´¿­³·²±¹»² ¿½¬·ª¿¬±® ·²¸·¾·¬±® ¬§°»óï øÐß×óï÷ ¾§ ¸§°±¨·¿

¿²¼ ·®®¿¼·¿¬·±² ·² ¸«³¿² ¸»¿¼ ¿²¼ ²»½µ ½¿®½·²±³¿ ½»´´ ´·²»­ô ÞÓÝ Ý¿²½»® é
øîððé÷ ïìíò

ÅîìÃ Üò Í½¸·´´·²¹ô Óò Ü«©»´ô Óò Ó±´´­ô Ùò Ó«´¬¸±ººô Î¿¼·±­»²­·¬·¦¿¬·±² ±º ©·´¼¬§°»
°ëí ½¿²½»® ½»´´­ ¾§ ¬¸» ÓÜÓîó·²¸·¾·¬±® ÐÈÒéîé ·­ ¿­­±½·¿¬»¼ ©·¬¸ ¿´¬»®»¼ ¸»¿¬

­¸±½µ °®±¬»·² éð øØ­°éð÷ ´»ª»´­ô Ý»´´ Í¬®»­­ Ý¸¿°»®±²»­ ïè øîðïí÷ ïèí�ïçïò
ÅîëÃ Üò Í½¸·´´·²¹ô ßò Õ$¸²»´ô Úò Ì»¬¦´¿ººô Íò Õ±²®¿¼ô Ùò Ó«´¬¸±ººô ÒÆîèó·²¼«½»¼ ·²¸·¾·¬·±²

±º ØÍÚïô ÍÐï ¿²¼ ÒÚóµÞ ¬®·¹¹»®­ ¬¸» ´±­­ ±º ¬¸» ÒÕ ½»´´ ¿½¬·ª¿¬·²¹ ´·¹¿²¼­ Ó×ÝßñÞ
±² ¬«³±® ½»´´­ô Ý¿²½»® ×³³«²±´ò ×³³«²±¬¸»®ò øîðïë÷ô °«¾´·­¸»¼ ±²´·²» ïè

Ú»¾®«¿®§ îðïëò
ÅîêÃ Ôò É¸·¬»­»´´ô Íò Ô·²¼¯«·­¬ô ×²¸·¾·¬·²¹ ¬¸» ¬®¿²­½®·°¬·±² º¿½¬±® ØÍÚï ¿­ ¿²

¿²¬·½¿²½»® ­¬®¿¬»¹§ô Û¨°»®¬ Ñ°·²ò Ì¸»®ò Ì¿®¹»¬­ ïí øîððç÷ ìêç�ìéèò
ÅîéÃ Éò É»²ô Éò Ô·«ô Çò Í¸¿±ô Ôò Ý¸»²ô ÊÛÎóïëëððèô ¿ ­³¿´´ ³±´»½«´» ·²¸·¾·¬±® ±º

ØÍÐéð ©·¬¸ °±¬»²¬ ¿²¬·ó½¿²½»® ¿½¬·ª·¬§ ±² ´«²¹ ½¿²½»® ½»´´ ´·²»­ô Û¨°ò Þ·±´ò Ó»¼ò
øÓ¿§©±±¼÷ îíç øîðïì÷ êíè�êìëò

ÅîèÃ Õò Ñ¸²·­¸·ô Íò Ç±µ±¬¿ô ßò Ì¿µ¿¸¿­¸·ô Ìò Ñ¸²·­¸·ô ×²¼«½¬·±² ±º ®¿¼·¿¬·±² ®»­·­¬¿²½»
¾§ ¿ ¸»¿¬ ­¸±½µ °®±¬»·² ·²¸·¾·¬±®ô ÕÒÕìíéô ·² ¸«³¿² ¹´·±¾´¿­¬±³¿ ½»´´­ô ×²¬ò Öò

Î¿¼·¿¬ò Þ·±´ò èî øîððê÷ ëêç�ëéëò
ÅîçÃ Øò Ó±²³¿ô Òò Ø¿®¿­¸·³¿ô Ìò ×²¿±ô Íò Ñµ¿²±ô Çò Ì¿¶·³¿ô Óò Ø¿®¿¼¿ô Ì¸» ØÍÐéð

¿²¼ ¿«¬±°¸¿¹§ ·²¸·¾·¬±® °·�¬¸®·²ó³« »²¸¿²½»­ ¬¸» ¿²¬·¬«³±® »ºº»½¬­ ±º ÌÎß×Ô
±² ¸«³¿² °¿²½®»¿¬·½ ½¿²½»®ô Ó±´ò Ý¿²½»® Ì¸»®ò ïî øîðïí÷ íìï�íëïò

ÅíðÃ Õò Í»µ·¸¿®¿ô Òò Ø¿®¿­¸·³¿ô Óò Ì±²¹«ô Çò Ì¿³¿µ·ô Òò Ë½¸·¼¿ô Ìò ×²±³¿¬¿ô »¬ ¿´òô
Ð·�¬¸®·²ó³«ô ¿² ·²¸·¾·¬±® ±º ¸»¿¬ó­¸±½µ °®±¬»·² éðô ½¿² ·²½®»¿­» ¬¸» ¿²¬·¬«³±®

»ºº»½¬­ ±º ¸§°»®¬¸»®³·¿ ¿¹¿·²­¬ ¸«³¿² °®±­¬¿¬» ½¿²½»® ½»´´­ô ÐÔ±Í ÑÒÛ è øîðïí÷
»éèééîò

ÅíïÃ ÛòÔò Ü¿ª»²°±®¬ô ßò Æ»·­·¹ô Ôò×ò ß®±²­±²ô ØòÛò Ó±±®»ô Íò Ø±½µ´»§ô Üò Ù±²¦¿´»¦ô »¬ ¿´òô
Ì¿®¹»¬·²¹ ¸»¿¬ ­¸±½µ °®±¬»·² éî »²¸¿²½»­ Ø­°çð ·²¸·¾·¬±®ó·²¼«½»¼ ¿°±°¬±­·­

·² ³§»´±³¿ô Ô»«µ»³·¿ îì øîðïð÷ ïèðì�ïèðéò
ÅíîÃ Úò Ù«±ô Õò Î±½¸¿ô Ðò Þ¿´·ô Óò Ð®¿²°¿¬ô Éò Ú·­µ«­ô Íò Þ±§¿°¿´´»ô »¬ ¿´òô ß¾®±¹¿¬·±²

±º ¸»¿¬ ­¸±½µ °®±¬»·² éð ·²¼«½¬·±² ¿­ ¿ ­¬®¿¬»¹§ ¬± ·²½®»¿­» ¿²¬·´»«µ»³·¿ ¿½¬·ª·¬§
±º ¸»¿¬ ­¸±½µ °®±¬»·² çð ·²¸·¾·¬±® ïéó¿´´§´¿³·²±ó¼»³»¬¸±¨§ ¹»´¼¿²¿³§½·²ô

Ý¿²½»® Î»­ò êë øîððë÷ ïðëíê�ïðëììò
ÅííÃ Øò Î»·µª¿³ô ×ò Ò»°­¬¿¼ô ßò Í«´»²ô ÞòÌò Ù¶»®¬­»²ô ÕòÖò Ø¿¬�»´¼ô Ñò Þ®«­»®«¼ô

×²½®»¿­»¼ ¿²¬·´»«µ»³·½ »ºº»½¬­ ·² ¸«³¿² ¿½«¬» ³§»´±·¼ ´»«µ»³·¿ ¾§ ½±³¾·²·²¹
ØÍÐéð ¿²¼ ØÍÐçð ·²¸·¾·¬±®­ô Û¨°»®¬ Ñ°·²ò ×²ª»­¬·¹ò Ü®«¹­ îî øîðïí÷ ëëï�ëêíò

ÅíìÃ Ûò Í½¸³·¬¬ô Ôò Ó¿·²¹®»¬ô ÐòÛò Ð«·¹ô ßòÔò Î»®±´»ô Úò Ù¸·®·²¹¸»´´·ô ßò Ø¿³³¿²²ô »¬ ¿´òô
Ø»¿¬ ­¸±½µ °®±¬»·² éð ²»«¬®¿´·¦¿¬·±² »¨»®¬­ °±¬»²¬ ¿²¬·¬«³±® »ºº»½¬­ ·² ¿²·³¿´

³±¼»´­ ±º ½±´±² ½¿²½»® ¿²¼ ³»´¿²±³¿ô Ý¿²½»® Î»­ò êê øîððê÷ ìïçï�ìïçéò
ÅíëÃ ßòÛò Õ¿¾¿µ±ªô Êòßò Õ«¼®§¿ª¬­»ªô ÊòÔò Ù¿¾¿·ô Ø­°çð ·²¸·¾·¬±®­ ¿­ °®±³·­·²¹ ¿¹»²¬­

º±® ®¿¼·±¬¸»®¿°§ô Öò Ó±´ò Ó»¼ò èè øîðïð÷ îìï�îìéò

ßÎÌ×ÝÔÛ ×Ò ÐÎÛÍÍ

Ð´»¿­» ½·¬» ¬¸·­ ¿®¬·½´» ·² °®»­­ ¿­æ Ü¿²·»´¿ Í½¸·´´·²¹ô »¬ ¿´òô Í»²­·¬·¦·²¹ ¬«³±® ½»´´­ ¬± ®¿¼·¿¬·±² ¾§ ¬¿®¹»¬·²¹ ¬¸» ¸»¿¬ ­¸±½µ ®»­°±²­»ô Ý¿²½»® Ô»¬¬»®­ øîðïë÷ô ¼±·æ ïðòïðïêñ
¶ò½¿²´»¬òîðïëòðîòðíí

è Üò Í½¸·´´·²¹ »¬ ¿´òñÝ¿²½»® Ô»¬¬»®­ øîðïë÷ �


