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Owner / Manager* details (*delete the inapplicable)

Initials: Surname: Farm name:

Physical Address: GPS Reading:
Degrees Minutes Seconds Degrees Minutes Seconds

Code

Postal Address: Tel:

Cell:
Code

Yes No Yes No Yes No

Remarks:

AHS QUESTIONNAIRE

SouthEast

Horses Donkeys Mules Zebra
Census information:

Done by Vet? Number vaccinated Done by Vet?

Vaccination History: (Implies full vaccination with AHS1 and AHS2)
Horses vaccinated < 3months ago: Horses vaccinated >3months, <1year ago Horses vaccinated >1year ago

Number vaccinated Done by Vet? Number vaccinated
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Yes No Yes No Yes No Yes No Yes No Yes No Yes No

Are your horses stabled at night? Yes No

Do you use insect repellant on the horses? Yes No Name of the repellant?

Remarks: Date:

AHT name:

Movement of horses, donkeys, mules or zebra within the past 3 months:
From To Horses Involved

Nearest Town Property Name Nearest Town Name / Passport nrDeparture Date Property Name Arrival Date

Nasal discharge Coughing Sudden death
Where any of the following symptoms noted among the horses during the past 2 months?:  (Mark with �)

Inappetance Fever Swelling above eye Difficulty in breathing

Date of occurrence:

Nr of horses affected:

Diagnosis of Vet:

If yes, how many are stabled?

AHT signature
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Name Breed a Age(years) Sex Vacc 
status b 

Elisa 
titrec 

CF 
Titre 

Where 
kept 

Health 

Lettie  P 2 F Unvacc Neg Neg Vlei OK 

Lorrainne P 2 F Unvacc Neg Neg Vlei OK 

Meaker  P 2 M Unvacc Neg Neg Vlei OK 

Momsen P 2 M Unvacc Neg Neg Vlei OK 

Leroy  P 3 M Unvacc Neg Neg Vlei OK 

Marcelle P 7 F Vaccinated 9,800 1:32 Dam/stable OK 

Merlot  P 11 M Vaccinated 9,800 1:48 Stable OK 

Mazda P 10.5 F Vaccinated 8,500 1:32 Dam/stable OK 

Liezel  P 16 F Vaccinated 7,700 1:32 Vlei OK 

Vossie XP 10 M Vaccinated 6,100 1:16 Stable OK 

Mona P 6 F Vaccinated 5,300 1:12 Dam/stable OK 

Lumby  P 7 M Vaccinated 5,200 1:12 Stable OK 

Mavis P 6 F Vaccinated 4,400 1:12 Dam/stable OK 
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Lizta P 6 F Vaccinated 3,900 1:32 Dam/stable OK 

Sky  XP 10 M Vaccinated 3,900 Neg Stable OK 

Mandy  P 4.5 F Unvacc 1,700 1:96 Dam/stable Sick 

Mariaan P 1.5 F Unvacc Neg 1:192 Vlei Died 

Marinda P 3 F Unvacc - - Vlei Died 

Michelle P 2.5 F Unvacc - - Vlei Died 

Laura P 2.5 F Unvacc - - Vlei Died 

Mara P 4.5 F Unvacc - - Vlei Died   
����R�� */: *10�A�S��R�� */: *10��*1!!�
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 CFT + CFT - TOTALS 

ELISA + 1 0 1 

ELISA - 1 5 6 

TOTALS 2 5 7 

Kappa = 0.6 
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 CFT + CFT - TOTALS 

ELISA + 5 5 10 

ELISA - 0 0 0 

TOTALS 5 5 10 

Kappa = 0 
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Nr Name CFT ELISA Vaccination Status Comment 

1 Khamsin >1:512 Positive 2 years ago Diagnosed with biliary 

2 Pamela 1:32 Positive 2 years ago Diagnosed with biliary 

3 Ash >1:32 Positive < 12 months ago PCR negative 
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4 Dumble Dan 1:24 Positive Unknown Virus isolation negative 

5 Déjà vu Negative Positive December 2003 - 

6 Melody Fire >1:32 Positive < 12 months ago - 

7 Kismet 1:48 Positive January 2004 - 

8 Seattle 1:48 Positive Vaccinated 3 days 
earlier 

PCR negative 

9 Soldaat - - 1999 PCR positive 

10 Nikita 1:12 Negative Not vaccinated PCR positive 

11 La Brae Pitts 1:256 Positive November 2003 - 

12 Friesian foal 1:128 Positive Vaccinated 24 days 
earlier 

Possible vaccination 
reaction 

13 Toffee 1:512 Positive Unknown - 

14 Welsh Pony 1:12 Positive Not vaccinated - 

15 Kalbaskraal 
case 

Not 
available 

Not 
available 

Not vaccinated PCR positive 

16 Self 
Expression 

>1:32 Positive Unknown Serostable on second 
bleed. 
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Total number of properties visited 1 616 

Total number of properties with horses 603 

Total number of equines 4 484 

Total number of horses (included in total number of equines) 4 289 

Total number of zebra (included in total number of equines) 44 

Total number of donkeys or mules (included in total number of 
equines). 

151 

Total number of horses vaccinated within twelve months before 
the outbreak 

2 987 

Total number of horses with AHS related clinical symptoms 
during the preceding 2 months 

16 

Number of properties on which management practices to repel 
midges are used 

75 

Number of horses on these properties 728 
�

�: �$ &%�0�0"$# *�1.�:1*! !�10� �: �<8<�"0�.. /� &�)*1) *�% !�%!� �:*  ��%0� *?"�*�%+ �

*�09 �R��87�;�B:%+ ��: �$ &%�0�0"$# *�1.�:1*! !�10��: � %9:���.. /� &�)*1) *�% !�%!�(,�

�%0� *?"�*�%+ �*�09 �R��-<�-�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *���

55�

�)���&4?<($-�?$==&(7�

�)�)��	�6&$6&�?$==&(7�

�!�%++"!�*�� &�%0�%9"* �(��0&��;��: �&%! �! �)��� *0�.1*�#1�:��: �������0&�(888�1"�#* �2!�

/�0�# �/+�!!%.% &��!�!)1*�&%/� )%& $%/�)��� *0!-�

0

1

2

3

4

31
-J

an

2-
F

eb

4-
F

eb

6-
F

eb

8-
F

eb

10
-F

eb

12
-F

eb

14
-F

eb

16
-F

eb

18
-F

eb

20
-F

eb

22
-F

eb

24
-F

eb

26
-F

eb

28
-F

eb

1-
M

ar

3-
M

ar

5-
M

ar

7-
M

ar

9-
M

ar

11
-M

ar

13
-M

ar

15
-M

ar

17
-M

ar

19
-M

ar

21
-M

ar

23
-M

ar

25
-M

ar

27
-M

ar

29
-M

ar

Date

N
um

be
r 

of
 d

ea
th

s

�

��%'(&��'���%$ +%0 �1.�& ��:!�&"*%09��: ����������1"�#* �2�%0��: �
� !� *0���) ��*16%0/ �

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *���

5��

0

1

2

3

4

19
-M

ar
21

-M
ar

23
-M

ar
25

-M
ar

27
-M

ar
29

-M
ar

31
-M

ar
02

-A
pr

04
-A

pr
06

-A
pr

08
-A

pr
10

-A
pr

12
-A

pr
14

-A
pr

16
-A

pr
18

-A
pr

20
-A

pr
22

-A
pr

24
-A

pr
26

-A
pr

28
-A

pr
30

-A
pr

02
-M

ay
04

-M
ay

06
-M

ay
08

-M
ay

10
-M

ay
12

-M
ay

14
-M

ay
16

-M
ay

18
-M

ay

Date

N
um

be
r 

of
 d

ea
th

s

�

��%'(&������%$ +%0 �1.�& ��:!�&"*%09��: �(888�����1"�#* �2�%0��: �
� !� *0���) ��*16%0/ �

0

4

8

12

16

20

24

28

32

31
-J

an

07
-F

eb

14
-F

eb

21
-F

eb

28
-F

eb

06
-M

ar

13
-M

ar

20
-M

ar

27
-M

ar

Date

C
um

ul
at

iv
e 

nu
m

be
r 

of
 c

as
es

�

��%'(&������"$"+��%6 �/�! �! *% !�1.�����&"*%09��: ������1"�#* �2�
%0��: �� !� *0���) ��*16%0/ �

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *���

5<�

0

4

8

12

16

20

24

28

32

21
-M

ar

28
-M

ar

04
-A

pr

11
-A

pr

18
-A

pr

25
-A

pr

02
-M

ay

09
-M

ay

16
-M

ay

Date

C
um

ul
at

iv
e 

nu
m

be
r 

of
 c

as
es

�

��%'(&��'��"$"+��%6 �/�! �! *% !�1.�����&"*%09��: �(888�1"�#* �2�
%0��: �� !� *0���) ��*16%0/ � �

�)�)���-�4$=�;�;<7>�=�<76�(&-$=&>�=<�=@&�7'4,&(�<:�;$6&6�<�&(�=�4&�

�: �B%0&!)  &��0&�&%* /�%10�B�!�* /1*& &�%0�* +��%10��1��: �0"$# *�1.�/�! !�16 *��%$ �

�1�& � *$%0 ��: %*�)1!!%#+ �%0.+" 0/ �10��: �6 /�1*�)1)"+��%10��0&�!"#! ?" 0��&%! �! �

!)* �&-�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *���

5,�

�

1

33

1
2

5

1

0.00

2.00

4.00

6.00

8.00

10.00

12.00

14.00

16.00

1-7Jan

15-21Jan

29Jan-4Feb

12-18Feb

26Feb-3Mar

11-17Mar

25-31Mar

8-14Apr

22-28Apr

6-12May

20-26May

W
in

ds
pe

ed
 (m

/s
)

Windspeed Number of cases (as indicated)

�

��%'(&�"�� ��%0&!)  &��0&�0"$# *�1.�/�! !�&"*%09��: ����������
1"�#* �2�%0��: �� !� *0���) ��*16%0/ �

�

2
11

33
2

3

15

2

0.00

2.00

4.00

6.00

8.00

10.00

12.00

14.00

16.00

1-7Jan

15-21Jan

29Jan-4Feb

12-18Feb

26Feb-3Mar

11-17Mar

25-31Mar

8-14Apr

22-28Apr

6-12May

20-26May

W
in

ds
pe

ed
 (m

/s
)

Windspeed Number of cases (as indicated)

�

��%'(&�#'���%0&!)  &��0&�0"$# *�1.�/�! !�&"*%09��: �(888�����
1"�#* �2�%0��: �� !� *0���) ��*16%0/ �

��456�

��456�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *���

54�

�"*%09� �: � ����� 1"�#* �2;� �: � B%0&� $�%0��%0 &� �� !1"�:E!1"�:EB !� *+>� &%* /�%10-��

�"*%09��: �(888�1"�#* �2��: �B%0&��+� * &�# �B  0���!1"�:E!1"�:EB !� *+>�&%* /�%10��(E

�7� P�0"�*>;� <E((�  #*"�*>� �0&� �E��� ��*/:�� �0&� �� !1"�:E!1"�:E �!� *+>� &%* /�%10� ��8�

P�0"�*>�D�� #*"�*>;�(�� #*"�*>�D�5���*/:��0&��<���*/:�D�5(���>�-�

�: � /+%$��%/� 6�*%�#+ !� ��6 *�9 �B  2+>�$�3%$"$� �0&� $%0%$"$� � $) *��"* � �0&� �: �

�1��+�B  2+>�*�%0.�++�;�1.��:%!�9 19*�):%/�+�* 9%10�&"*%09��: �������0&�(888�1"�#* �2�%!�

!"$$�*%! &�%0�%9"* !�4��0&�7�%0�/10="0/�%10�B%�:��: �0"$# *�1.�/�! !��:���1//"** &�

&"*%09� �:��� !) /%.%/� �%$ �) *%1&-� � � /�"! � 1.� �� � /:0%/�+�$�+."0/�%10� ��� �: �B ��: *�

!���%10;�01�&����B�!��6�%+�#+ �.1*��: �B  2��<��1�5(���*/:�����-�

133
12

5
1

0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

45.00

50.00

55.00

60.00

65.00

01-07Jan

15-21Jan

29Jan-4Feb

12-18Feb

26Feb-3Mar

11-17Mar

25-31Mar

8-14Apr

22-28Apr

6-12May

20-26May

To
ta

l r
ai

nf
al

l (
m

m
)

0.00

4.00

8.00

12.00

16.00

20.00

24.00

28.00

32.00

36.00

A
ve

ra
ge

 te
m

pe
ra

tu
re

 (D
eg

re
es

 C
el

si
us

)

Total rainfall (mm) Average Min Temp
Average Max Temp Number of cases (as indicated)

�

��%'(&� ����6 *�9 �� $) *��"* !;��1��+�*�%0.�++��0&�/�! �&%!�*%#"�%10�
&"*%09��: ����������1"�#* �2�%0��: �� !� *0���) ��*16%0/ �

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *���

57�

2113323

15

2
0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

45.00

50.00

55.00

60.00

65.00

01-07Jan

15-21Jan

29Jan-4Feb

12-18Feb

26Feb-3Mar

11-17Mar

25-31Mar

8-14Apr

22-28Apr

6-12May

20-26May

To
ta

l r
ai

nf
al

l (
m

m
)

0.00

4.00

8.00

12.00

16.00

20.00

24.00

28.00

32.00

36.00

A
ve

ra
ge

 te
m

pe
ra

tu
re

s 
(D

eg
re

es
 C

el
si

us
)

Total rainfall (mm) Average Min Temp
Average Max Temp Number of cases (as indicated)

�

��%'(&�!����6 *�9 �� $) *��"* !;��1��+�*�%0.�++��0&�/�! �&%!�*%#"�%10�
&"*%09��: �(888�����1"�#* �2�%0��: �� !� *0���) ��*16%0/ �

�)"��<?'-$=�<7�?$==&(7�

�)")���>&7=�:�;$=�<7�<:�@<6=�:$;=<(6�E$%&A�6&�A�,(&&>F�<:�;$6&6�

�$,-&�#-��"��������������
���������&& ��#$����������
�����* �����
�	����

 

Case 
nr 

 

Age 

 

Breed 

 

Sex 

 

Vaccination 
history 

 

Date of death 

 

Name of property 

1 1.5y Percheron F Unvacc 31/01/04 Elsenburg 

2 3.5y Percheron F Unvacc 21/02/04 Elsenburg 

3 2.5y Percheron F Unvacc 22/02/04 Elsenburg 

4 2.5y Percheron F Unvacc 22/02/04 Elsenburg 

5 4.5y Percheron F Unvacc 24/02/04 Elsenburg 

6 24y Pony M Unvacc 24/02/04 Oakhill Farm 

7 8m SA Saddler M Unvacc 26/02/04 Troughend 

8 26y Pony crossbred M Unvacc 28/02/04 Daktari 
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9 14y TB F Vacc 09/03/04 Avontuur 

10 5y Apaloosa-cross F Unvacc 13/09/04 Daktari 

11 4y SA Saddler M Unvacc 17/03/04 Vredenheim 

12 8m SA Saddler F Unvacc 17/03/04 Troughend 

13 8y TB F Vacc 18/03/04 Avontuur 

14 4y Boerperd M Unvacc 22/03/04 Goedverwacht 

15 6m TB M Unvacc 24/03/04 Avontuur 

16 12y TB M Unvacc 28/03/04 Kalbaskraal 
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 Horses 5 years and less Horses 6 years and older Totals 

Horses dead 11 5 16 

Horses survived 85 100 185 

Totals 96 105 201 

Incidence 11.5% 4.8% 8.0% 
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 Horses 10 years and less Horses older than 11 years Totals 

Horses dead 12 4 16 

Horses survived 129 56 185 

Totals 141 60 201 

Incidence 8.5% 6.7% 8.0% 

 

*1$���#+ �7��: �* +��%6 �*%!2�%!�/�+/"+�� &��!�(-5��8�G�/10.%& 0/ �%0� *6�+�R��-<;�5-��;�
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�������������
�������&& ��#$���������

Breeds Percheron PonyX SA 
Saddler 

Apaloosa/ 
ApaloosaX 

Thoroughbred Boerperd 

Number of cases 5 2 3 1 4 1 

% of Total 31.2% 12.5% 18.8% 6.2% 25.0% 6.3% 
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 Male Female Totals 

Horses dead 7 9 16 

Horses survived 85 100 185 

Totals 92 109 201 

Incidence 7.6% 8.3% 8.0% 
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Vaccination status Vaccinated Unvaccinated Totals 

Horses dead 2 14 16 

Horses survived 98 87 185 

Totals 100 101 201 

Incidence 0.02% 13.9% 8.0% 
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 Stabled Not stabled Totals 

Horses dead 2 14 16 

Horses survived 75 110 185 

Totals 77 124 201 

Incidence 2.6% 11.3% 8.0% 
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Table 13:  Culicoides collected during an AHS outbreak in the Stellenbosch area of the Western Cape Province (2004) 

Collection site Lin 
quenda 

Spier Rosen 
dal 

Natte 
Valleij 

Delvera Elsen 
burg 

Vreden 
heim  

Dak 
tari 

Dale 
wood 

Lange 
berg 

Chilanga Paarl 
Diamand 

Delmerdo 
(Ashire) 

Throug 
hend 

Ivan 
Stark 

Staedfas
t farm 

Total no. 
of midges 

Total
% 

Collection date 1 
March 

1-26 
March 

2 
March 

3 
March 

3-30 
March 

1-26 
March 

18-19 
March 

1 
March 

2  
March 

3 March 11-15 
March 

4   March 4    March 2        
March 

4 
March 

4    
March 

  

Number of 
collections made 

1 5 1 1 6 10 2 1 1 1 5 1 1 1 1 1   

C. imicola (%) 99.07 99.22 75.49 96.33 98.44 77.61 45.66 79.44 54.99 94.68 79.23 92.31 91.43 94.44 61.54 100 17 7455 94.63 

C. zuluensis (%) 0.48 0.29 17.76 2.01 0.52 13.11 43.11 12.07 41.71 2.88 0.24 3.85 5.71 5.56 0 0 5 878 3.13 

C. bolitinos (%) 0.38 0.27 3.10 0.45 0.78 8.42 6.75 1.16 0.21 0.78 0.35 1.92 0 0 30.77 0 2 685 1.43 

C. magnus (%) 0.02 0.13 3.60 0.80 0.14 0.64 1.44 1.74 2.99 1.11 0 0 2.86 0 0 0 571 0.30 

C. leincostictus(%) 0 0.02 0 0.15 0.01 0.02 1.18 0 0 0.11 16.86 0 0 0 0 0 547 0.29 

C. gulbekiani (%) 0.02 0 0 0 0 0.17 1.04 5.31 0 0 0 0 0 0 0 0 126 0.07 

C. pycnosticus (%) 0 0 0.05 0.19 0 0.03 0 0 0 0.33 2.89 1.92 0 0 7.69 0 103 0.05 

C. glabripennis(%)  0.02 0.08 0 0 0 0 0 0 0 0 0 0 0 0 0 0 97 0.05 

C. nivosus(%) 0 0 0 0 0.07 0.01 0.83 0 0.1 0 0.17 0 0 0 0 0 41 0.02 

C. 
onderstepoortensis 
(%) 

0 0 0 0.08 0 0 0 0.29 0 0 0.03 0 0 0 0 0 6 0.00 

C. milnei (%) 0.02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0.00 

C. neavei (%) 0 0 0 0 0 0 0 0 0 0.11 0.10 0 0 0 0 0 4 0.00 

C. angolensis (%) 0 0 0 0 0 0 0 0 0 0 0.07 0 0 0 0 0 2 0.00 

C. similes (%) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0.00 

C. engubandei (%) 0 0 0 0 0 0 0 0 0 0 0.03 0 0 0 0 0 1  

Total no. of 
midges 

25 210 110 
842 

3 998 2 641 14 511 21 623 2 789 1 036 971 902 2 870 52 35 18 13 11 187 522 100.0 

Average no. of 
midges / catch 

25 210 22168.
4 

3 998  2 641 2 419.5 2162.3 1 393 1 036 971 902 574 52 35 18 13 11   

Max no. / catch  63 260   14 465 16 887 1 689    2 870        

Min no. / catch  48   1 1 1 100    166        
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Table 14:  Culicoides collected during an AHS outbreak in the Stellenbosch area of the Western Cape Province (1999) 

Collection site Lin 
quenda 

Thistle 
down 

Stellen 
kloof 

Rem  

hoogte 

Spier Avon 
tuur 

Vars 
water 

Maties  Through 
end 

Elsen 
burg 

Klein 
Bosch 

Sandring 
ham 

Rosendal Digteby Glenn 
conner 

Total 
no. of 
midges 

Total
% 

Collection date  27 March 
- 20 April 

22  
April 

29 March 
-4 April 

26 
March 

30March
- 21April 

3-30 
April 

23 
April 

28-30 
April 

2    
April 

22   
April 

15     
April 

24    
April 

26March 
– 14April 

31 
March 

29    
April 

  

Number of 
collections made 

3 1 2 1 4 4 1 2 1 1 1 1 14 1 1   

C. imicola (%) 98.52 97.96 97.01 84.88 96.67 89.28 96.93 97.62 99.02 92.29 99.50 84.00 44.17 97.5 43.24 203 774 96.03 

C. zuluensis (%) 0.37 1.84 1.00 7.16 1.23 6.11 1.65 0.02 0.20 2.57 0.45 12.00 17.57 0 5.41 3 588 1.69 

C. bolitinos (%) 1.08 0.07 0.40 0.75 1.76 1.00 0.11 2.10 0.49 3.04 0 1.71 0.25 2.5 0 2 258 1.06 

C. magnus (%) 0.00 0.07 0.10 7.11 0.32 3.37 0 0 0.29 0.76 0 1.71 2.74 0 0 1 576 0.74 

C. leincostictus (%) 0 0 1.1 0 0 0.04 1.31 0.13 0 0 0 0 23.93 0 32.43 627 0.30 

C. gulbekiani (%) 0.02 0.07 0.02 0.05 0.02 0.03 0 0.13 0 1.33 0 0.29 0.12 0 0 90 0.04 

C. pycnosticus (%) 0 0 0.30 0 0 0.03 0 0 0 0 0.06 0.29 8.22 0 18.92 190 0.09 

C. nivosus (%) 0 0 0 0.05 0 0.03 0 0 0 0 0 0 2.31 0 0 49 0.02 

C. angolensis (%) 0 0 0.07 0 0 0.06 0 0 0 0 0 0 0.44 0 0 33 0.02 

C. expectator (%) 0 0 0 0 0 0.04 0 0 0 0 0 0 0 0 0 10 0.00 

C. engubandei (%) 0 0 0 0 0 0 0 0 0 0 0 0 0.12 0 0 2 0.00 

C. coarctatus (%) 0 0 0 0 0 0 0 0 0 0 0 0 0.06 0 0 1 0.00 

C. sp. 107 (%) 0 0 0 0 0 0 0 0 0 0 0 0 0.06 0 0 1 0.00 

Total no. of midges 107 913 10 633 13 667 8 044 25 402 24 506 4 429 8 614 3 066 2 102 1 791 350 1 605 40 37 212 199 100.0 

Average no. of 
midges / catch 

35 971 10 633 6 833.5 8 044 6 350.5 6 126.5 4 429 4 307 3 066 2 102 1 791 350 114.64 40 37   

Max no. / catch 30 640  8 110  21 740 11 540  8 614     327     

Min no. / catch 2 157  5 557  294 58  654     5     

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *���

<��

�"*%09� �� !"*6 >� �1� & � *$%0 � �: � 	��������� !) /% !� �!!1/%�� &� B%�:� +%6 !�1/2� %0� �: �

�� ++ 0#1!/:��* ��&"*%09��16 $# *�(87,;�	����������/1$)*%! &�10+>�(8-,�) */ 0��1.��: �

	����������*�)) &��� 6%++ ������-�(877�-��

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�<�

<5�

	 �� �� � �� 0�

<-���������	��

")���$6&�>&:�7�=�<7�

�//1*&%09� �1� �*-� � *& !� .*1$� �: � ! *1+19>� ! /�%10� 1.� �: � 
��E	0& *!� )11*��

� � *%0�*>��0!�%�"� ;��: �/1$)+ $ 0��.%3��%10�� !��%!�"! ."+��1�& � *$%0 �* / 0�� 3)1!"* �

�0&� �++� :1*! !� B:%/:� B * � 6�//%0�� &� $1* � �:�0� !%3� $10�:!� )* 6%1"!+>� �0&� :�6 �

/1$)+ $ 0��.%3��%10��%�* !�1.�('5��1*�:%9: *;�!:1"+&�# �* 9�*& &��!�)1!%�%6 �.1*�%0. /�%10-��

�1B 6 *;� �: � �+! 0#"*9� 1"�#* �2� !:1B &� �:��� <�G� 1.� �: � :1*! !� B:%/:� B * � +�!��

6�//%0�� &�%0�(888�!:1B &�#1�:�)1!%�%6 ��+%!���%�* !��0&����%�* !�� ?"�+� �1�1*�:%9: *�

�:�0�('5��;�#"��01�!%90!�1.�%++0 !!;�B:%+ �010 �1.� �: �/1$)+ � +>�"06�//%0�� &�:1*! !;�

 3/ )���:1! ��:���. ++�%++��0&�&% &;�! *1/106 *� &�����#+ �(�-���%0/ ��++��: ! �:1*! !�B * �

!"#= /� &��1�!%$%+�*� 3)1!"* ;�!1$ �&1"#��B�!�/�!��10��: �"! �1.�! *1+19>��1�& � *$%0 �

* / 0��  3)1!"* -� � �0� �&&%�%10;� �: � 2�))�� !���%!�%/� 1.� �-,� ���#+ � ��� %0&%/�� !� 10+>�.�%*�

�9*  $ 0��# �B  0��: ��
�����0&����� !�!�%0�"06�//%0�� &�:1*! !��0&�01��9*  $ 0��

�2�))��R����%0�6�//%0�� &�:1*! !����#+ �5�-���: �/1$#%0��%10�1.�! *1+19>��0&������+!1�

)*16%& &� �$#%9"1"!�* !"+�!� �!�%++"!�*�� &�#>� ��!"!) /�� /�! �0�$ &��!:� �!  ���#+ ���;�

B:%/:�!:1B &�/+%0%/�+�!%90!;�� !� &�:%9:+>�)1!%�%6 �10�����0&��
���;�#"��0 9��%6 �10�

���-���//1*&%09��1��*-�� *& !;����)1!%�%6 �#+11&�!:1"+&�� !��)1!%�%6 �10����-��1*�

�: ! �* �!10!��0&�.1*��: �)"*)1! �1.��:%!�!�"&>;���/�! �B�!�& .%0 &��!���:1*! �!:1B%09�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�<�

<��

�>)%/�+�!>$)�1$!�1.������0&�.*1$�B:%/:�6%*"!�/1"+&�# �%!1+�� &-� ���$)+ !�.1*�6%*"!�

%!1+��%10�B�!�10+>�/1++ /� &�.*1$�& �&�:1*! !��0&� �*" �/�! !� �:"!�10+>�%0/+"& �:1*! !�

�:���&% &-�

�1B 6 *;�.1*� �: �!�2 � 1.� /1$)+ � 0 !!;���B1"+&�+%2 � �1�$ 0�%10� �:��� (,�:1*! !� �:���

!:1B &�/+%0%/�+�!%90!��0&�* /16 * &�&"*%09��: �1"�#* �2�) *%1&�� !� &�)1!%�%6 �10� %�: *�

�+%!��1*�����!  ���#+ �����0&�/1"+&�)1!!%#+>�:�6 �#  0��*" �/+%0%/�+�/�! !-� �����B�!�

01��) *.1*$ &� /10!%!� 0�+>�%0� �++�!"!) /�� /�! !;�#"�� �: � �6�%+�#+ �* !"+�!� �* �!:1B0�%0�

��#+ ��-�����%!�%$)1*��0���1�* $ $# *��:����!�!��� &��#16 ��: ! �* !"+�!�/1"+&�:�6 �#  0�

%0.+" 0/ &�#>��: �6�//%0��%10�!���"!�1.��: ��0%$�+!��0&��: �/+%0%/�+�!%90!�$�>�:�6 �#  0�

/�"! &�#>�#%+%�*>�. 6 *�1*� ?"%0 � 0/ ):�+1!%!�B:%/:�B * ��+!1�B%& �!)* �&�%0��: ��* ��

&"*%09��: �1"�#* �2-�

")���$=@<-<%9�

�: �$�/*1!/1)%/�)��:1+19>�1.��:%!�1"�#* �2�1.�����9 0 *�++>�.%�!��: �& !/*%)�%10�1.��: �

/�*&%�/��L&%221)M��.1*$�1.����-���: �/�! !�1.��: �)* 6%1"!�1"�#* �2�%0�(888��/�"! &�#>�

! *1�>) �4�1.��: �6%*"!��B * �$1* ��>)%/�+�1.��: �)"+$10�*>��L&"021)M��.1*$;�%0�B:%/:�

�: � ! 6 *%�>� 1.� �: � +"09� 1 & $�� %!� 1.� 0� $�0%. !� &� )1!�E$1*� $� �!� �� .*1�:>;�

! *1.%#*%01"!�&%!/:�*9 �.*1$��: �01!�*%+!-���0��&&%�%10;��: �1 & $���0&�!B ++%09�1.��: �

.���%0��: �!")*�1*#%��+�.1!!� �B * �6 *>�$%+&�1*��#! 0�-�

�: �:%!�1*>�1.�1"�#* �2!�1.��00"�+�*> �9*�!!��13%/%�>��������%0��: �����!"*6 %++�0/ �

@10 �&"*%09�+�� �!"$$ *��0&� �*+>��"�"$0;��!�B ++��!��: �&%�901!%!�1.������%0�/���+ ����

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�<�

<<�

�+! 0#"*9�&"*%09�)* 6%1"!�> �*!;�/10�*%#"� &��1��: �%0%�%�+�$%!&%�901!%!�1.��: �.%*!���:*  �

� */: *10!��:���&% &�����+! 0#"*9�10�5(�P�0"�*>��������)) 0&%3���-���: �.%*!���B1�/�! !�

&% &�) *�/"� +>��0&��: ��:%*&�B�!��*�0!)1*� &��1���+1/�+��0%$�+�:1!)%��+�B: * �%��!:1B &�

0 *61"!� !>$)�1$!;� %0/+"&%09� /106"+!%10!;� B:%/:� �* � "0/:�*�/� *%!�%/� .1*� ���� #"��

�>)%/�+� 1.� ����-� � �0� * �*1!) /�� �:%!� /106"+!%10!� /�0� # � ���*%#"� &� �1� ! 6 * � #*�%0�

1 & $�;�B:%/:�B�!�01� &�#>��: �)*%6�� �6 � *%0�*%�0�&"*%09���)1!��$1*� $� 3�$%0��%10-��

�%0/ ��: �:1*! �!:1B &�01�0 *61"!�!>$)�1$!�����+! 0#"*9;�#"��10+>�10��**%6�+�����: �

�0%$�+� :1!)%��+;� %�� %!� �:1"9:�� �:��� �: � #*�%0� 1 & $�� $%9:�� :�6 � #  0� %0%�%�� &� 1*�

�99*�6�� &� #>� �: � �*�0!)1*�-� � ���� �0&� ����� !:�* � 01� !>$)�1$!� 1*� )��:1+19%/�+�

.%0&%09!�1�: *� �:�0� �: �)1!!%#%+%�>�1.� �/"� �& ��:!-� ��: �%0%�%�+� /10."!%10� /�0� �:"!�# �

���*%#"� &� 0�%* +>��1��: ��#16 E$ 0�%10 &�/%*/"$!��0/ !-�

")��C'&6=�<77$�(&�6'(�&9�

�: �.%*!��)�*�� 1.� �: �?" !�%100�%* �& ��%+ &� �: � /10��/�� %0.1*$��%10� �%0%�%�+!;�!"*0�$ ;�

):>!%/�+��&&* !!;�)1!��+��&&* !!;�.�*$�0�$ ;�� + ):10 �0"$# *��0&�/ ++�):10 �0"$# *��

1.��: �1B0 *�1*�$�0�9 *��!�B ++��!��: �9 19*�):%/�+�B %9:��)1%0�!�1.� �/:�.�*$��!  �)-�

���-�

�: � 0 3�� ! /�%10� 1.� �: � ?" !�%100�%* � .1/"! &� 10� / 0!"!� %0.1*$��%10� .1*� :1*! !;�

&102 >!;�$"+ !��0&�@ #*�;��!�B ++��!� �: �6�//%0��%10�:%!�1*>�1.��: �:1*! !��!  �)-����-��

	0� �6 *�9 � �: � �.. /� &� )*1) *�% !� :�&� �� :%9: *� :1*! � & 0!%�>� �:�0� �: � "0�.. /� &�

)*1) *�% !� �!  � )-� 5�� �0&� %9"* � ((�-� � �: � 1�: *� !) /% !� B * �  3/+"& &� .*1$� �: �

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�<�

<,�

6�//%0��%10�:%!�1*>�!%0/ ��: >��* �01��*1"�%0 +>�6�//%0�� &��9�%0!�����-����//%0��%10�B�!�

& .%0 &��!�."++�6�//%0��%10�B%�:�#1�:��: ����(��0&������)1*�%10!�1.��: �6�//%0 -���: �

6�//%0��%10�:%!�1*>�B�!�&%6%& &�%0�1�:1*! !�6�//%0�� &�+ !!��:�0�5�$10�:!��91;�:1*! !�

6�//%0�� &�$1* ��:�0�5�$10�:!;�#"��+ !!��:�0�(�> �*��91��0&��:1! �6�//%0�� &�$1* ��:�0�

��> �*��91-� ��:%!�/�� 91*%@��%10�B�!�0 / !!�*>��1�&%!�%09"%!:�# �B  0�:1*! !��:���B * �

�& ?"�� +>�)*1� /� &���:1! �6�//%0�� &�$1* ��:�0�5�$10�:!;�+ !!��:�0���> �*��91���0&�

�:1! � �:��� B * � 01�� �& ?"�� +>� )*1� /� &� ��: � * $�%0%09� �B1� /�� 91*% !�-� � �1*! !�

6�//%0�� &�+ !!��:�0�5�$10�:!��91�B * �)*1#�#+>�6�//%0�� &��!���* !"+��1.��: �1"�#* �2�

�0&�$�>�01��:�6 �0 / !!�*%+>�:�&��& ?"�� ��%$ ��1�#"%+&�")�)*1� /�%6 �%$$"0%�>-���%0/ �

����!:1"+&�# �6�//%0�� &��00"�++>��//1*&%09��1��: �$�0".�/�"* *!�)* !/*%)�%10;�:1*! !�

6�//%0�� &� $1* � �:�0� �� > �*� �91� B * � &  $ &� "0)*1� /� &-� � � /�"! � �: � 1"�#* �2�

1//"** &�%0��: �!"*6 %++�0/ �@10 ��0&�6�//%0��%10!�%0��:%!�@10 �B * �10+>�* /190%@ &��!�

1..%/%�+�%.��&$%0%!� * &�#>���6 � *%0�*%�0;��: �6�//%0��%10�:%!�1*>�%0/+"& &���?" !�%10�10�

B: �: *��: �6�//%0 �B�!��&$%0%!� * &�#>���6 � *%0�*%�0�1*�01���!  �)-����-���//1*&%09��1�

�: �* !"+�!� 1.� �: �!"*6 >;� ,8-,G� 1.�:1*! !�%0� �:%!� �* �� 1.� �: �!"*6 %++�0/ �@10 �B * �

)*1� /� &� #>� $ �0!� 1.� 6�//%0��%10-� � �:%!� :%9:� ) */ 0��9 � %!� 1.� /10/ *0� !%0/ � �: �

* !"+��0�� �#! 0/ � 1.� !"..%/% 0�� 0"$# *!� 1.� ! 0�%0 +!� %0:%#%�!� �: � 1#= /�%6 � 1.� �: �

!"*6 %++�0/ �@10 ��1�! *6 ��!� �*+>�B�*0%09�!>!� $-�

��?" !�%10� 10� �: �* / 0��$16 $ 0��:%!�1*>� 1.�:1*! !;�&102 >!;�$"+ !� 1*�@ #*��B�!�

%0/+"& &�%0�1*& *��1�& � *$%0 ��: �)1!!%#+ �!1"*/ �1.�%0. /�%10��0&��1�# ��#+ ��1�&1��*�/ �

#�/2��0&��*�/ �.1*B�*&�)*1/ &"* !�!:1"+&���)*1#+ $��*%! �10���!) /%.%/�)*1) *�>-���: �

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�<�

<4�

?" !�%10�B�!�+%$%� &��1��: �)* / &%09��:*  �$10�:!��!�$16 $ 0��# .1* ��:%!��%$ �B�!�

&  $ &��!�$1!��+%2 +>�"0* +�� &��1��: �1"�#* �2-��� ��%+!�1.��: �?" !�%10�%0/+"& &��: �

& )�*�"* �&�� ;��: �)*1) *�>�1.�1*%9%0��0&��: �0�$ �1.��: �/+1! !���1B0��1��:%!�)*1) *�>�

�1� !��#+%!:�+1/��%10-���%$%+�*+>��: �& ��%+!�1.��: �& !�%0��%10�%0/+"& &��**%6�+�&�� ;�0�$ �

1.� �: �)*1) *�>� �0&� �: �0�$ � 1.� �: �0 �* !�� �1B0-� � 1*� �/:�$16 $ 0�� �: �0�$ !�

�0&A1*�)�!!)1*��0"$# *!�1.��: �:1*! !�%061+6 &�%0��: �$16 $ 0��:�&��1�# �!) /%.% &�

�!  �)-��5�-���:%!��++1B &��: �!��� �6 � *%0�*%�0��1�1#��%0�$1* �%0.1*$��%10�10���!) /%.%/�

:1*! �%0�!"!) /��/�! !�� -9-��: �6�//%0��%10�:%!�1*>;�&%! �! �%0.1*$��%10��0&�B: �: *��: �

$16 $ 0��B�!�+ 9�+�1*�01��-���:%!�! /�%10�1.��: �?" !�%100�%* �B�!�)11*+>��0!B * &��0&�

B�!�01��%0/+"& &�.1*�."*�: *��0�+>!%!�.1*��: �)"*)1! �1.��:%!�!�"&>;��+�:1"9:��: ��1+�0&�

���� � � � *%0�*>� 1..%/ � .1++1B &� ")� �++� !"!)%/%1"!� $16 $ 0�!� %& 0�%.% &� .*1$� �: �

�0!B *!�.1*�/10�*1+�)"*)1! !-�

�: �?" !�%100�%* �%0/+"& &���! /�%10�10�/+%0%/�+�!>$)�1$!��:���/1"+&�)1!!%#+>�# �+%02 &�

�1������:���1//"** &�&"*%09��: �)* / &%09���$10�:!�10��: �)*1) *�>-���: �.1++1B%09�

!>$)�1$!�B * �+%!� &'��%0�)) ��0/ ;�. 6 *;�!B ++%09��#16 ��: � > ;�&%..%/"+�>�%0�#* ��:%09;�

0�!�+�&%!/:�*9 ;�/1"9:%09��0&�!"&& 0�& ��:-���: �1B0 *�:�&��1�%0&%/�� �B:%/:��%.��0>��1.�

�: ! �!>$)�1$!�B * �1#! *6 &;��: �&�� �1.�1//"** 0/ ;��: �0"$# *�1.�:1*! !��.. /� &�

�0&��: �&%�901!%!�1.��: �6 � *%0�*%�0�%.�10 �B�!�%061+6 &�%0��: �/�! ��!  �)-��5�-���%3�  0�

:1*! !�&%!)+�>%09�/+%0%/�+�!>$)�1$!��!  ���#+ ����B * �!"#= /� &��1�."*�: *�%06 !�%9��%10-��

�++�1.��: ! �:1*! !�!"*6%6 &��0&��//1*&%09��1��: ��$ 0& &�/�! �& .%0%�%10;��: >�B * �01��

/+�!!%.% &��!�����/�! !;�!%0/ �01�6%*"!�%!1+��%10�/1"+&�# �&10 -�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�<�

<7�

�0�1*& *��1�1#��%0�!1$ �%& ��1.��: �$�0�9 $ 0��)*�/�%/ !�%0��: �* 9%10;��: �.1++1B%09�

?" !�%10!�B * ��&& &��!  �)-��5�'��

• �* �>1"*�:1*! !�!��#+ &����0%9:�U���
• �.�> !;�:1B�$�0>��* �!��#+ &U�
• �1�>1"�"! �%0! /��* ) ++ 0��10��: �:1*! !U�
• ��$ �1.��: �* ) ++ 0�U�
�
�
�: ��0!B *!��1��: ! �?" !�%10!�* 6 �+ &��:���10+>�(4-�G�1.��: �:1*! !�%0��: ��* ��B: * �

�: �!"*6 >�B�!�/10&"/� &�B * �)*1� /� &�#>�$ �0!�1.�6 /�1*�/10�*1+��%0/+"&%09�!��#+%09�

�0&A1*� �: � "! � 1.� %0! /�� * ) ++ 0�!�-� � �10!%& *%09� �: � )* 6%1"!+>� $ 0�%10 &� :%9:�

) */ 0��9 �1.�:1*! !�6�//%0�� &;��: �*��%1�# �B  0��: �&%.. * 0��$ �:1&!�1.�)* 6 0���%6 �

/10�*1+;� 6�//%0��%10� 6!-� !��#+%09�%!� �'(-� � 1*� �: � )"*)1! � 1.� �� !"*6 %++�0/ �@10 ;� 10 �

B1"+&�*��: *� 3) /�� �:��� �:%!�*��%1�B1"+&�# �* 6 *! &�B%�:�!%90%.%/�0�+>�$1* � �0%$�+!�

# %09�)*1� /� &�#>�$ �0!�1.�6 /�1*�/10�*1+�*��: *��:�0�6�//%0��%10-�

")���?�>&4�;�?$==&(7��

")�)���&4?<($-�?$==&(7��

�!�%9"* �(��0&���%++"!�*�� &;��: �&%! �! �)��� *0�.1*�#1�:��: �������0&�(888�1"�#* �2!�

/�0�# �/+�!!%.% &��!�!)1*�&%/� )%& $%/!-���:%!��>) �1.� )%& $%/�)��� *0�%!��1�# � 3) /� &�

%0���6 /�1*�#1*0 �&%! �! ��0&�%��%!��>)%/�+�%0���&%! �! �!%�"��%10�B: * �!1$ �1.��: ��0%$�+!�

�* � %$$"0 � �!� %++"!�*�� &� %0� �: � * !"+�!� 1.� �: � ?" !�%100�%* �!"*6 >� &"*%09� �: � �����

1"�#* �2-���+�:1"9:��: * �%!�01�!) /%.%/�%0.1*$��%10��6�%+�#+ �10��: �%$$"0 �!���"!�1.�

�: �:1*! !�)*%1*� �1� �: �(888�1"�#* �2;�10 �B1"+&� 3) /�� �:�����!%90%.%/�0��0"$# *�1.�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�<�

<8�

�0%$�+!� B1"+&� :�6 � �+!1� #  0� 6�//%0�� &� 10� �� * 9"+�*� #�! !� %0� 1*& *� �1� # � �#+ � �1�

/1$) � �%0� ?" !�*%�0� 6 0�!;�B:%+ �."+.%++%09� �: �!�%)"+��%10!� 1.� �: �����$16 $ 0��

/10�*1+�)*1�1/1+�%0!�%�"� &�%0�(884-� � �: �:%9: *�0"$# *�1.�/�! !��0&� �: �%0%�%�+�!�  )�

%0/* �! � %0� �: � /"$"+��%6 � /�! � ! *% !� �!  � %9"* � ��� &"*%09� �: � (888� 1"�#* �2� &1 !�

:1B 6 *�!"99 !���:���. B *��0%$�+!�B * �%$$"0 �)*%1*��1��: �(888�1"�#* �2�/1$)�* &�

�1��: ������1"�#* �2-���:%!�/�0�# � 3)+�%0 &�#>��: �.�/���:���&"*%09��: �(888�1"�#* �2;�

�++��: �:1*! !�B%�:%0��))*13%$�� +>�5��2$�*�&%"!�1.��: �%0. /� &�/�! !�B * �6�//%0�� &�%0�

1*& *��1�+%$%� &��: �0"$# *�1.�& ��:!-���: �! 6 *%�>�1.��: �(888�1"�#* �2�+ .���: �1B0 *!�

/10/ *0 &�.1*��: �B +.�* �1.��: %*�:1*! !��0&�!1$ �/10�%0" &��1�6�//%0�� ��: %*�:1*! !�

* 9"+�*+>-�

%9"* !�(��0&���!:1B!���/+"!� *�1.�/�! !�%0��: �%0%�%�+�!��9 !�1.��: �1"�#* �2�&"*%09�#1�:�

�: � (888� �0&� ����� 1"�#* �2!-� � �:%!� /�0� # �  3)+�%0 &� #>� �: � %0!�%�"�%10� 1.� !�*%/��

$16 $ 0�� /10�*1+�$ �!"* !��!�B ++��!� �: � �&61/�/>�1.� �: �%$)+ $ 0���%10�1.�6 /�1*�

/10�*1+� !110� �.� *� �: � %0%�%�+� /�! !� B * � &%�901! &� %0� #1�:� 1"�#* �2!-� � �.� *� �: �

%$)+ $ 0���%10� 1.� �: ! � $ �!"* !;� . B *� /�! !� B * � &%�901! &� B%�:� +109 *� %0� *6�+!�

# �B  0� �: $� �!�%++"!�*�� &�%0� %9"* !� (� �0&� �;� �!�B ++� �!� �: � /"$"+��%6 � /�! �! *% !�

9*�):!��%9"* !�5��0&���-�

�//1*&%09��1��: �+%� *��"* ;��: �%0/"#��%10�) *%1&�.1*�����/�0�*�09 �.*1$��B1��1� � 0�

&�>!���1 �@ *�I��"�:*% ������-���: �$1!��+%2 +>�) *%1&�1.� 3)1!"* �%!��:"!�# �B  0��(�

�0&��8�P�0"�*>-���

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�<�

,��

�!�!��� &��#16 ;��: �6%*"!�%061+6 &�%0��: ������1"�#* �2�B�!��>) &��!�����! *1�>) �(;�

B:%/:�&1 !�01��1//"*�/1$$10+>�%0��1"�:��.*%/�-����:���B�!� 6 0�$1* �)"@@+%09�B�!�

�: �.�/���:���:1*! �!%/20 !!�1"�#* �2!�:�&�01��> ��#  0�* )1*� &�.*1$��: �%0. /� &�@10 �

%0��: �* !��1.��: �/1"0�*>-������)) �* &��1�# ��11� �*+>�%0��: �! �!10�.1*������0&��:%!�B�!�

)�*�%�++>� * !)10!%#+ � .1*� �: � & +�>� %0� /1** /�+>� &%�901!%09� �: � %0%�%�+� & ��:-� 	0/ � �: �

/�"!�+� 6%*"!�:�&� #  0� �>) &;� �� /+ �* *�)%/�"* � $ *9 &-� � �0� ����;�!�$)+ !�! 0��.*1$�

�)*%09#12�� !� &�)1!%�%6 �.1*�����! *1�>) �(-���: ! �!�$)+ !�1*%9%0�� &�.*1$���$%#%�-��

���%!��:"!�!"!) /� &��:����: * �$�>�:�6 �#  0��0�%++ 9�+��1*�+ 9�+��$16 $ 0��1.���:1*! �

%0/"#��%09��: �&%! �! �.*1$�!1$ B: * �%0���$%#%��%0�1��: �!"*6 %++�0/ �@10 �%0�/+1! �

)*13%$%�>� �1� �+! 0#"*9-� � �: � 10+>� * /1*& &� $16 $ 0�� 1.� :1*! !� .*1$� ��$%#%��

1//"** &�10� �: ��<�:� 1.�P�0"�*>������ �1� �: ��� ++ 0#1!/:� �* �;�B:%/:� �% !�%0�B%�:� �: �

$1!��+%2 +>�) *%1&� 1.� 3)1!"* -� ��10 � 1.� �: � �B1�:1*! !�%061+6 &�& 6 +1) &� /+%0%/�+�

&%! �! ;��+�:1"9:�1�: *�:1*! !�10��:%!�)*1) *�>�+�� *�!"//"$# &��1����-�����%!��:"!�?"%� �

+%2 +>��:����: �)*%$�*>�/�! �B�!�01������+! 0#"*9;�#"�� +! B: * �%0��: ��� ++ 0#1!/:��* ��

�0&��:��� �: �&%! �! �B�!�10+>�.%*!��& � /� &�����+! 0#"*9�&" ��1� �: �:%9:+>�!"!/ )�%#+ �

� */: *10�)1)"+��%10�����+! 0#"*9-�

�: �!1"*/ �1.��: �%0. /�%10�1.��: �(888�1"�#* �2�B�!� �B1�:1*! !��:���$16 &�%++ 9�++>�

.*1$��: �*  ����� ��*16%0/ ��1��� ++ 0#1!/:�10��: ��:%*&�1.���*/:�(888-��	0 �1.��: ! �

:1*! !�# /�$ �%++�10���*/:��: �((�:��0&�B�!�&%�901! &�B%�:�/10="0/�%6%�%!��0&�"6 %�%!�

#>���)*%6�� �6 � *%0�*%�0�B:1��* �� &��: �:1*! �!>$)�1$��%/�++>-���:%!�:1*! �* /16 * &;�

#"�� �: � ! /10&� :1*! � !:1B &� /+%0%/�+� !%90!� 1.� ���� 10� �: � �,�:� 1.� ��*/:� �0&� B�!�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�<�

,(�

 "�:�0�! &-����$)+ !�1.�#1�:��: ! �:1*! !�� !� &�)1!%�%6 �.1*����-���: �.%*!��& ��:!�&" �

�1������! *1�>) �4��1//"** &�10��: �0 %9:#1"*%09�.�*$�10��(���*/:��0&��: �&%! �! �

!)* �&�*�)%&+>�%0��: ��* �-���0��1��+;��:%*�>E�B1�:1*! !�&% &�&"*%09��:%!�1"�#* �2-�

�0�����6%*"!;�! *1�>) �4;�B�!�%!1+�� &�.*1$���$%&9 �&"*%09��: ������1"�#* �2��� 0� *�

�����-����,�-� �� 0 �%/�/:�*�/� *%@��%10�* 6 �+ &��:����:%!�6%*"!�B�!�01����* $0�0��1.��: �

(888� 1"�#* �2�#"�� �� 0 B�%0�*1&"/�%10�.*1$� �: �  0& $%/� �* �� 1.� �: � /1"0�*>� B: * �

! *1�>) �4�B�!�/%*/"+��%09�&"*%09��: �!�$ �! �!10�%0�����-���: * .1* ;��B1�%0/"*!%10!�1.�

����$"!��:�6 ���2 0�)+�/ �&"*%09�����;� 6 0��:1"9:�10+>�10 �1"�#* �2�B�!�& � /� &�

�� 0� *� ��� ��-� ���,�-� � �:%!� /�!�!�."*�: *�&1"#�� 10� �: � .. /�%6 0 !!�1.� �: �!"*6 %++�0/ �

@10 -�

")�)���7�4$-�5�?<?'-$=�<7�?$==&(7�<:�=@&��++��<'=,(&$3��

�: �*%!2�1.�&>%09�1.�����B�!��-�� �%$ !�:%9: *�%0�>1"09 *�:1*! !��:�0�%0�:1*! !�1.�,�

> �*!��0&�1+& *��)F�-(��-����: �!$�++�!�$)+ �!%@ ��//1"0� &�.1*��: �+ 6 +�1.�!%90%.%/�0/ �

�:��� /1"+&�# � 1#��%0 &-�� � �:%!� �!!1/%��%10� /�0�# � ���*%#"� &� �1� �: �.�/�� �:��� >1"09 *�

:1*! !�:�&�01��#  0�6�//%0�� &��!�$"/:��!��: �1+& *�:1*! !��0&��: * .1* ��: >�:�&���

+1B *�+ 6 +�1.�%$$"0%�>��9�%0!�����-�

�: * �B�!�01�!%90%.%/�0�� �)F�-(���%0/* �! �%0� �: �*%!2�1.�:1*! !�(��> �*!��0&�>1"09 *�

&>%09�B: 0�/1$)�* &��1�1+& *�:1*! !-���:%!�%!��1�# � 3) /� &�%.�6�//%0��%10�:%!�1*>�B�!�

10 �1.��: �)*%$�*>�& � *$%0�0�!�1.�B: �: *���:1*! �# /�$ �!%/2�1*�01�-�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�<�

,��

*1$��: �* !"+�!����#+ �((��%��/�0�# �!  0��:���6�//%0��%10�:�!���)*1� /�%6 � .. /���9�%0!��

�: �*%!2�1.�&>%09��!���* !"+��1.�����%0. /�%10;�:1B 6 *��:%!�*%!2�$%�%9��%10�)*1/ &"* �%!�

01�� & !%*�#+ � 10� �� +�*9 �!/�+ � %0� �� !"*6 %++�0/ �@10 � !%�"��%10� B: * � �: �)* ! 0/ � 1.�

! 0�%0 +!��* � !! 0�%�+-�

�: � #*  &� &%!�*%#"�%10� 1.� /�! !� ���#+ � 8�� B�!� 01�� �0�+>! &� !���%!�%/�++>;� !%0/ � �: �

&%!�*%#"�%10�B�!�6 *>�!) /%.%/�10� �/:�.�*$;� -9-�$1!�� �.. /� &�.�*$!�:�&�10+>�10 �

#*  &�)* ! 0�-�

�+�:1"9:����@ #*��B * �%& 0�%.% &�%0��: �5��2$�@10 �&"*%09��: �?" !�%100�%* �!"*6 >;�

10+>�.%6 �1.��: ! �B * �10�)1!%�%6 ;�!"!) /��1*�&�09 *1"!�/10��/��)*1) *�% !-� ��++�.%6 �

@ #*�� B * � * !%& 0�� 10� �: � !�$ � )1!%�%6 � )*1) *�>� ��* & 0: %$�-� � �B1� 1.� �: � .1"*�

:1*! !�10� �:%!�)*1) *�>�!"//"$# &� �1����-� ��0.1*�"0�� +>;��!�& !/*%# &��#16 ;�10+>�

10 � /�! � /1"+&� # � /10.%*$ &;� !%0/ � �: � 1�: *� B * � #"*% &� #>� �: � 1B0 *� �0&� 10+>�

* )1*� &�! 6 0�&�>!��.� *��: �%0/%& 0��1//"** &-� ��1B 6 *;��: �/+%0%/�+�!%90!�& !/*%# &�

B * �:%9:+>�!"!)%/%1"!�1.����-� ��:%!�.�*$�%!�!%�"�� &�%0��: �� *!� E*%6 *E6�++ >;�B: * �

$1!�� 1.� �: � & ��:!� &" � �1� ���� 1//"** &;� �0&� $1!�� 1.� �: � !"**1"0&%09� .�*$!� :�&�

)1!%�%6 �/�! !�����:����%$ -���

�� B%+&+%. � !) /%�+%!�� B�!� /10�*�/� &� �1� &�*�� �: � @ #*�-� � 	.� �: � .%6 � @ #*�;� �B1� B * �

)* 90�0��$�* !��0&��: �*%!2�1.�&�*�%09��: $�B * �&  $ &��11�:%9:-��	0+>��: �* $�%0%09�

�:*  ����!��++%10�1.��:*  �> �*!��0&���.1�+!�# �B  0�((��0&�(5�$10�:!��B * �&�*� &-���++�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�<�

,5�

�:*  �@ #*��� !� &�0 9��%6 �10�����0&�%0&%* /���
���;�%��/�0��: * .1* �# �/10/+"& &�

�:���@ #*��&%&�01��)+�>���*1+ �%0��: �&%!! $%0��%10�1.�����%0��: ������1"�#* �2-�

�0.1*�"0�� +>� �: � �0%$�+� A� )1)"+��%10� )��� *0� 1.� �: � (888� 1"�#* �2� /1"+&� 01�� # �

& !/*%# &;�!%0/ �%0!"..%/% 0��%0.1*$��%10�B�!�* /1*& &�&"*%09��:���1"�#* �2-�

")�)��?$=�$-�?$==&(7��

%9"* !� ((� �0&� (�� %++"!�*�� � �: �9 19*�):%/�+�+1/��%10� 1.� /�! !�%0� �: � ����� �0&� (888�

1"�#* �2!�* !) /�%6 +>-���"*%09�#1�:�1"�#* �2!��: ��.. /� &�)*1) *�% !�B * ��++�!%�"�� &�

%0�+1BE+>%09��* �!��+109!%& ���*%6 *;��0&��: �:1*! !�B * �2 )��10��%2">"�9*�@%09-��	0 �

)*1) *�>���1 &6 *B�/:��;�B:%/:�B�!��.. /� &�&"*%09��: ������1"�#* �2;�B�!�!%�"�� &�%0�

��&*% *��* �;�#"���: �:1*! !�:�&�#  0�9*�@%09�0 3���1���6+ %��0&���/���+ �.  &+1��%!�!%�"�� &�

�&=�/ 0���1��:%!�)*1) *�>-�����:�!�#  0�!:1B0��:���	���������$%&9 !�#*  &�%0��0%$�+�&"09�

��1B ++� ��� ��-� (875�� �0&� �:��� +�*9 � $%&9 � )1)"+��%10!� /�0� & 6 +1)� "0& *� / *��%0�

/10&%�%10!�%0/+"&%09�%**%9�� &�2%2">"�)�!�"* !��0&��: �)* ! 0/ �1.�6 *� #*�� �:1!�!�B:%/:�

�: �.  &+1��)*16%& &� �� %!B%02 +� (884�-� � �:%!� 3)+�%0!� �: �%0. /�%10� 1.� �: �:1*! � 10�

�1 &6 *B�/:�-��

�"*%09� �: � ����� 1"�#* �2� �: � %0. /�%10� !)* �&� !1"�:B�*&!� ��+109� �: � � *!� E*%6 *E

6�++ >�;��: 0��1B�*&!��: �01*�:-���"*%09��: �(888�1"�#* �2��: �%0. /�%10�%0%�%�++>�!)* �&�

01*�:B�*&!��0&� �: 0��1B�*&!��: �!1"�:��+109��: �� *!� E*%6 *E6�++ >-� ��0��&&%�%10;��: �

$%&9 ;�.*1$�B:%/:��: ��.1* $ 0�%10 &�����6%*"!�! *1�>) �4�B�!�%!1+�� &;�B�!�/�"9:��

10���.�*$�%0��:%!�6�++ >��� 0� *����������,�-���: ! �.%0&%09!�%& 0�%.>��: �� *!� E*%6 *E6�++ >�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�<�

,��

�!���:%9:E*%!2��* ��.1*��: �%0/"*!%10��0&�1"�#* �2�1.�����%0��: �!"*6 %++�0/ �@10 ��0&�%��

B%++�# �# 0 .%/%�+��1���*9 ���:%!��* ��&"*%09�*1"�%0 �!"*6 %++�0/ -�

*1$��: �* !"+�!����#+ �(���%��/�0�# �!  0��:��� �: �!��#+%09�1.�:1*! !�:�!���)*1� /�%6 �

 .. /���9�%0!���: �*%!2�1.�&>%09�1.�����%0. /�%10�%0� 3)1! &�)1)"+��%10!-���:%!�!"))1*�!�

�: �.%0&%09!�1.�� %!B%02 +�%0�������0&�)*16 !��:���6 /�1*�/10�*1+�#>�$ �0!�1.�!��#+%09�%!�

�: � $1!��  ..%/% 0�� $ �:1&� �1� )* 6 0�� ���� %0. /�%10� %0� �� !"*6 %++�0/ � @10 � B: * �

6�//%0��%10�%!�01���: �)* 6 0�%10�$ �:1&�1.�/:1%/ -���1B 6 *;�10 �!:1"+&�# �*�%0�$%0&�

�:��� �:%!� B%++� 10+>�# � �*" � %0� �: � )* ! 0�� !%�"��%10�B: * �	�� ������
��� &1 !�01�� )+�>� ��

!%90%.%/�0��*1+ �!%0/ ��: >�/10!�%�"� �+ !!��:�0��G�1.��: �+1/�+�$%&9 �)1)"+��%10-���.��: �

!%@ � 1.� �: �	�� ������
��� )1)"+��%10�!:1"+&�%0/* �! �%0�."�"* ;�!��#+%09�$%9:��01�� # � �!�

 .. /�%6 ;� !%0/ � �:%!� )�*�%/"+�*� 6 /�1*� %!�  0&1):%+%/� �0&�B%++�.  &� 10� :1*! !�%0� !��#+ !�

B: * ��: �B%0&1B!��* �01��!"..%/% 0�+>�%0! /��)*11.��� %!B%02 +�������������-�

�!�%0&%/�� &�%0���#+ �(5��0&�(���: �$�%0�6 /�1*�1.��: �����6%*"!��	�����������B�!�)* ! 0��

%0� �#"0&�0/ � &"*%09� #1�:� �: � ����� �0&� (888� 1"�#* �2!-� � �: ! � $%&9 !� /10!�%�"� &�

8�-,G��0&�8,-�G�1.��: �$%&9 �)1)"+��%10�%0�������0&�(888�* !) /�%6 +>;�B:%+ �	����������

/10!�%�"� &�10+>�(8-,G�1.��: �$%&9 �)1)"+��%10�%0�(87,��� 6%++ ������-�(877�-� ��0�(88,;�

&"*%09� ��!�"&>� �1�& � *$%0 � �: � �#"0&�0/ � 1.�	��������� !) /% !;�	���������� /10!�%�"� &�

10+>�((-5G�1.��: �)1)"+��%10�%0��: ��� ++ 0#1!/:��* ���� 0� *������-�(884�-���: �&*�$��%/�

%0/* �! �%0��: �	����������)1)"+��%10�.*1$�(884��1�(888��0&��: �) *!%!� 0/ �1.��: �:%9:�

0"$# *!�&"*%09� ����;�$�>� 3)+�%0� �: � 1//"** 0/ � 1.� �: � �B1� ���� 1"�#* �2!�%0� �: �

� !� *0���) ��*16%0/ �&"*%09��: �)�!��.%6 �> �*!-�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�<�

,<�

�+�:1"9:� �++� �: �$%&9 � �*�)!�B * �)+�/ &�%0� �: �!"*6 %++�0/ �@10 ;�%��%!�* �!10�#+ � �1�

�!!"$ ��:�����!%$%+�*�!%�"��%10�B%++�)* 6�%+�%0��: �.*  �@10 ;��0&��!�$ 0�%10 &�)* 6%1"!+>;�

�: �+1/��%10�1.��: �.*  �@10 �B�!�%0�.�/��#�! &�10���:%!�1*%/�+��#! 0/ �1.��: �&%! �! ��0&�

01���: ��#! 0/ �1.�6 /�1*!-���: �%0�*1&"/�%10�1.�6%*"!�%0��:%!�@10 �/1"+&��:"!�)1� 0�%�++>�

+ �&��1���."++E!/�+ �1"�#* �2�1.�����%0��: �:%9:+>�!"!/ )�%#+ �)1)"+��%10�1.��:%!�@10 -�

�: �/+%$��%/�6�*%�#+ !�1.��:%!�9 19*�):%/�+�* 9%10�&"*%09��: �������0&�(888�1"�#* �2�%!�

%++"!�*�� &�%0� %9"* !� 4� �0&� 7�%0� /10="0/�%10�B%�:� �: �0"$# *� 1.� /�! !� �:��� 1//"** &�

&"*%09��:���!) /%.%/��%$ �) *%1&-�

�0� #1�:� ����� �0&� (888;� �: � 1"�#* �2!� 1//"** &� # .1* � �0>� !%90%.%/�0�� *�%0.�++� B�!�

* /1*& &-���:%!�%!�)*11.��:��� 6 0�&"*%09��: �&*>�! �!10�%0��: ��� ++ 0#1!/:��* �;��: * �%!�

!"..%/% 0�� 0"$# *!� 1.� 	��������� $%&9 !�)* ! 0�� �1� �*�0!$%�� &%! �! -� � �:%!� %!� 1.� 9* ���

/10/ *0�!%0/ ��: �* !"+�!�1.��: �?" !�%100�%* �!"*6 >�%0&%/�� ��:���10�10+>�4<�1"��1.��: �

,�5�)*1) *�% !� �(�-�G��B%�:� ?"%0 !;�!1$ �2%0&�1.�$ �:1&�%!�"! &� �1�)* 6 0�� 6 /�1*�

/10��/��B%�:��: ��0%$�+!-���0�1�: *�B1*&!;�10+>�4�7�1"��1.����78��(4-�G��:1*! !�%0��: �

%06 !�%9�� &��* ���* �)*1� /� &�.*1$�6 /�1*�/10��/�-�

�"*%09��: ������1"�#* �2�,5-�G�1.��: �/�! !�1//"** &�&"*%09����%$ E) *%1&�B: 0��: �

* /1*& &� �6 *�9 � $%0%$"$� � $) *��"* !� B * � # +1B� (<V�-� � �:%!� /10�*�&%/�!� �: �

)* 6%1"!�.%0&%09!��:����*�0!$%!!%10�:�!�01��#  0�* /1*& &����(<V���� ++1*;������-�(887�-���

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�<�

,,�

�!�)* 6%1"!+>�%++"!�*�� &�%0�%9"* !�<� �0&�,;� �: �B%0&�!)  &!�! +&1$� 3/  & &�5�$A!�

&"*%09��: ��))�* 0���*�0!$%!!%10�) *%1&!�%0�#1�:�������0&�(888-���:%!�%!�%0��9*  $ 0��

B%�:��: �)* 6%1"!�.%0&%09!�%0��: �+%� *��"* ����+2 *�(844�-���

�: �B%0&�&%* /�%10��!1"�:E!1"�:EB !� *+>��&%&�01��!  $��1�%0.+" 0/ ��: �&%!) *!�+�1.��: �

$%&9 !��0&��: �!"#! ?" 0��!)* �&�1.��: �&%! �! �!%90%.%/�0�+>;�!%0/ ��: �&%! �! �!)* �&�

$1* �%0���!1"�: *+>�&%* /�%10�&"*%09�������!��))1! &��1��: � 3) /� &�01*�: *+>�&%* /�%10�

�B%�:� �: � 3/ )�%10�1.� �: ��1 &6 *B�/:�� �0&���+#�!2*��+� /�! !�B: * �B%0&�&%* /�%10�

/1"+&� B ++� :�6 � )+�> &� �� *1+ �-� � �: � !�$ � %!� �*" � .1*� �: � (888� 1"�#* �2� B: * � �: �

%0. /�%10�!)* �&�10+>�%0��: �� *!� ��%6 *���++ >;�$1* �%0���!1"�: *+>�&%* /�%10;�B: * ��!�

10 �B1"+&� 3) /����01*�: *+>�!)* �&�%.�B%0&�&%* /�%10�)+�> &���*1+ �!%0/ ���!1"�:E!1"�:E

B !� *+>��0&�!1"�:E!1"�:E �!� *+>�B%0&�)* 6�%+ &�&"*%09��: �1"�#* �2�) *%1&-���:%!�$%9:��

# �  3)+�%0 &� #>� �: � .�/�� �:��� �: � B%0&!)  &� B�!� 01�� :%9:�  01"9:� �1� !"#!��0�%�++>�

%0.+" 0/ ��: ��/�%6%�>�1.��: �$%&9 !��!� 3)+�%0 &��#16 -�

")"��<7=(<-�4&$6'(&6��76=�='=&>�

	0��: ��,�:�1.� #*"�*>�����;��0� $ *9 0/>�/10�%09 0/>�)+�00%09�$  �%09�B�!�/�++ &�

��� �+! 0#"*9� B%�:� �++� �: � * + 6�0�� *1+ � )+�> *!-� �:%!� %0/+"& &� +1/�+�  ?"%0 � !) /%�+%!��

6 � *%0�*%�0!;�) *!100 +�.*1$��: ��%!�!� *�$�0�9 $ 0��� �$�1.��: �� !� *0���) ��0&�

!��..� 1.� �: � )*16%0/%�+� �%* /�1*�� � 1.� � � *%0�*>� � *6%/ !-� �: � .1++1B%09� �/�%10!� .1*�

%$)+ $ 0���%10�B * ��9*  &�")10'�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�<�

,4�

• ��5�E2%+1$ �* �#".. *�@10 �B�!�/* �� &�"!%09��: �.%*!��&%�901! &�/�! �����+! 0#"*9��!�

�: � )%/ 0�* -�

• �0%$�+� � �+�:� � /:0%/%�0!� ����M!�� B * � /�++ &� %0� .*1$� 0 %9:#1"*%09� ���� �

� � *%0�*>��* �!��1��!!%!��B%�:�!"*6 %++�0/ �10� ?"%0 �:1+&%09!�%0��: ��* �-���%�:%0���

) *%1&� 1.� �#1"�� 5� B  2!� (� ,(,�.�*$!�:�&�#  0� 6%!%� &;�* )* ! 0�%09�!1$ � �� �78�

:1*! !-��

• �: �� )�*�$ 0��1.��9*%/"+�"* �1.��: �� !� *0���) �%$$ &%�� +>�$�& �(�����&1! !�

1.�����6�//%0 ��6�%+�#+ �.*  �1.�/:�*9 ��1�)*%6�� �6 � *%0�*%�0!;�B:1�B * �* ?" !� &�

�1� �9*  � 10� /:�*9%09� �� * �!10�#+ � .  � �1� �++� �: %*� /+% 0�!-� �: � ���M!� �!!%!� &� %0�

6�//%0��%09� %0� * !1"*/ E)11*� /1$$"0%�% !� �0&� 01� /:�*9 � B�!� + 6% &� %0� �: ! �

%0!��0/ !-�

• �0�%$$ &%�� ��1��+� $#�*91�B�!�)+�/ &�10��++�:1*! �$16 $ 0�!�B%�:%0��: �B:1+ �1.�

�: �!"*6 %++�0/ � �0&�.*  �@10 !� �0&� �: ��%0%!� *� 1.��9*%/"+�"* �%!!" &� �: �.%*!�� 1.�

$�0>� �* !!� � + �! !� 10� �4�  #*"�*>� ����-� � �:%!� �* !!� � + �! � !�%)"+�� &� �: �

$16 $ 0��* !�*%/�%10!��0&�:%9:+%9:� &��: �%$)1*��0/ �1.�6 /�1*�/10�*1+-�

• �: ��*16%0/%�+��0&��"0%/%)�+��*�..%/�� )�*�$ 0�!�B%�:%0��: ��%!�!� *���0�9 $ 0��

� �$�)+�> &� �� 6%��+�*1+ �%0� �!!%!�%09� �: ��%* /�1*�� �#>� $10%�1*%09� �0&�* !�*%/�%09�

$16 $ 0�!�1.�:1*! !-��

• �)�*�� .*1$� �: � �* !!� * + �! !;� ! 6 *�+� %0� *6% B!� B * � &10 � B%�:� �: � 0��%10�+�

� + 6%!%10�!���%10!��0&�* 9"+�*�")&�� !�B * �#*1�&/�!� &�16 *��: �+1/�+�*�&%1�!���%10!�

�:*1"9:1"�� �: � &"*��%10� 1.� �: � 1"�#* �2-� �� (<E$%0"� � &1/"$ 0��*>� B�!� �+!1�

)*1&"/ &�.1*�� + �*�/2�10��:�00 +�5��.1*��%9%��+���� ++%� �� + 6%!%10�������-���:%!�

)*19*�$�:%9:+%9:�!�%$)1*��0�� 6 0�!;�B:%/:��.. /���: ���/ ��1*! �/1$$"0%�>;��0&�

:�!� B%& � /16 *�9 � %0� �: � *�/%09� .*�� *0%�>-� �%�"��%10� * )1*�!� B * � �+!1� /1$)%+ &�

%0� *$%�� 0�+>��1�2  )��: �* + 6�0���"�:1*%�% !��0&�)*%6�� �6 � *%0�*%�0!�%0.1*$ &�1.�

�: � 61+"�%10�1.��: �1"�#* �2;�)*19* !!�B%�:�&%! �! �/10�*1+�$ �!"* !��0&��: �!���"!�

1.��: �?"�*�0�%0 �* !�*%/�%10!-�

�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�<�

,7�

�: �/1$)+ � �#�0�10�:1*! �$16 $ 0�!�B%�:%0��: � 0�%* �!"*6 %++�0/ �@10 ��)) �* &��1�

:�6 �:�&���!%90%.%/�0�� /101$%/�+�%$)�/��10��: �*�/ �:1*! �/1$$"0%�>��0&��!!1/%�� &�

#"!%0 !! !-� � �: � � )�*�$ 0�� 1.� �9*%/"+�"* � /�++ &� �01�: *� !��2 :1+& *� $  �%09� 10�

�"0&�>� �8�:�  #*"�*>� %0� 1*& *� �1� * 6% B� �: � !%�"��%10� %0� �: � +%9:�� 1.� �: � �))�* 0��

+1/�+%@��%10� 1.� �: � 1"�#* �2� %0� �: � �� ++ 0#1!/:� �* �;� B:%/:� %!� �))*13%$�� +>� 5<�

2%+1$ �* !��B�>�.*1$��: ���/%09����#+ !�����%+0 *�10;��: �� 0%+B1*�:�*�/ ��*�/2��0&��: �

:1*! � �3)1*�� �"�*�0�%0 � ����%10-� �: � �%0%!� *� 1.� �9*%/"+�"* � /:�%* &� �: � $  �%09;�

B:%/:�B�!���� 0& &�#>�* )* ! 0���%6 !�.*1$��1+&��%*/+ ���/%09������;��:1*1"9:#* &�

�*  & *!��!!1/%��%10������;��*�%0 *!;��: ��%* /�1*�� �� � *%0�*>�� *6%/ !��0&��: �$ &%�-��

1++1B%09� %0� 0!%6 � &%!/"!!%10!� %�� B�!� �9*  &� �1� �++1B� * !�*%/� &� $16 $ 0�� 1.� *�/ �

:1*! !�# �B  0��: �*�/%09�!��#+ !�!%�"�� &�%0�+1B�*%!2��* �!;��1�� 0%+B1*�:;�)*16%& &��: >�

$ �� / *��%0� !�*%09 0�� /10&%�%10!-� � �: ! � %0/+"& &� � � *%0�*>� : �+�:� / *�%.%/��%10;�

�* ��$ 0��1.� �: �:1*! !��0&�:1*! �#13 !�B%�:�%0! /�%/%& !;�6�//%0��%10�!���"!;�!��#+%09�

16 *0%9:��.*1$���:1"*!�# .1* �!"0! ��"0�%+���:1"*!��.� *�!"0*%! ;�* !�*%/� &�$16 $ 0��

�%$ !�10+>�# �B  0���:1"*!��.� *�!"0*%! �"0�%+���:1"*!�# .1* �!"0! ���0&�%!!"%09�1.�� &�

�*1!!�) *$%�!�.1*� �/:�$16 $ 0�-��

�%!�!� *���0�9 $ 0��� �$�$  �%09!�B * �: +&��B1��1��:*  ��%$ !�) *�B  2�%0%�%�++>����

�+! 0#"*9��1�2  )��: ��*16%0/%�+��0&��"0%/%)�+��*�..%/��"�:1*%�% !�%0.1*$ &�10�)*19* !!�

�0&� �: � &%! �! � !���"!-� 	0+>� :1*! !� B%�:� � &� �*1!!� ) *$%�!� %!!" &� #>� �: � ���� �

� � *%0�*%�0� �1+�0&� B * � �++1B &� �1� $16 -� � �0>10 � /�"9:�� B%�:1"�� �: � /1** /��

&1/"$ 0���%10�B�!�%0!�*"/� &� �1�* �"*0� �1�)1%0�� 1.� 1*%9%0�%$$ &%�� +>-� � �:%!�!>!� $�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�<�

,8�

B1*2 &� 3�* $ +>�B ++��0&�B�!�%$)+ $ 0� &�6 *>� ..%/% 0�+>�#>� �: � �*�..%/�1..%/ *!�10�

&"�>-�

�" ��1� �: ��))�* 0��+%$%� &�!)* �&�1.��: �6%*"!��0&��.� *�/1$)�*%09��: �*%!2�%061+6 &�

B%�:��: �0 9��%6 � .. /�!�10��: �%0&"!�*>;��: �?"�*�0�%0 �%0�$1!��1.��: �!"*6 %++�0/ �@10 �

B�!�+%.� &�10�((���*/:�����-���1B 6 *;��: ��� ++ 0#1!/:��0&��1$ *! ��� !��$�9%!� *%�+�

&%!�*%/�!;�B:%/:�B * �/10!%& * &��1�:�*#1"*��: �)*%$�*>�.1/"!�1.�%0. /�%10;�((�)*1) *�% !�

%0� �: ��1�� +�*>�&%!�*%/�� �0&� �� !%09+ �.�*$�%0� �: � *�0!/::1 2�&%!�*%/�� �B: * �!"!) /��

/�! !�B * �$10%�1* &�;�* $�%0 &�"0& *�!�*%/��?"�*�0�%0 -���

�0� �&&%�%10�+� �* ��B�!�)+�/ &�"0& *�?"�*�0�%0 � �.� *� �: �+�!�� /�! � �����+#�!2*��+� �(<�

2%+1$ �* !� !1"�:� 1.� ��+$ !#"*>� �0&� �))*13%$�� +>� 5�� 2%+1$ �* !� 01*�:B !�� 1.�

�+! 0#"*9��&% &�) *�/"� +>�10��"0&�>��7�:���*/:-���!�!110��!��: �&%�901!%!�1.�����B�!�

/10.%*$ &;��++��: �:1*! !�%0��:%!��* ��B * �6�//%0�� &-���

�.� *��: �+�!��/10.%*$ &�& ��:�10��7�:���*/:��: �?"�*�0�%0 �%0��: �& !%90�� &��* �!��B%�:�

�: � 3/ )�%10�1.���+$ !#"*>��B�!�$�%0��%0 &�.1*���."*�: *�) *%1&�1.�4�B  2!�# .1* ��: �

?"�*�0�%0 �B�!�+%.� &�10�(4�:���>�����-� � �:%!� 0�#+ &�!"..%/% 0�� �%$ �.1*� �0>�."*�: *�

1"�#* �2!��/+%0%/�+�1*�& ��:!���1�1//"*��0&��++1B &��%$ ��1�)*1/ !!��++��: �* !"+�!�.*1$�

�: �:1*! !�!�$)+ &�&"*%09��: �%0%�%�+�!"*6 >�%0��: �5�E2%+1$ �* �@10 -��

�%�:�01�."*�: *�/�! !�1//"**%09�%0��: ���+$ !#"*>�&%!�*%/�;��: �?"�*�0�%0 �B�!�+%.� &�10�

�: ��(!��P"0 �����-�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�<�

4��

")#�
&7&($-�;<76�>&($=�<76�

�: �%$$ &%�� �&%! �! � /10�*1+� �/�%10!� ��2 0�&"*%09� �: � ����� 1"�#* �2;� !) /%�++>� �: �

*�)%&� 6�//%0��%10� /�$)�%90;� �: � �&6%! $ 0�� �1� "! � %0! /�%/%& !� �0&� �1� !��#+ � :1*! !�

B: * �)1!!%#+ ;��+109�B%�:� �: �!�*%/��$16 $ 0�� /10�*1+!;� 0!"* &� �:��� 10+>�(,�:1*! !�

&% &�%0��: ��� ++ 0#1!/:�&%!�*%/��B: * ��: �$�%0�.1/"!�1.��: �&%! �! �B�!�!%�"�� &-���: �

�B1�1�: *�%!1+�� &�& ��:!��:���1//"** &�1"�!%& ��:%!��* �;�B * �+%02 &��1��: �$�%0�/1* ��!�

�: >�B * ��++�/10.%*$ &��!� �: �!�$ �! *1�>) �1.� �: �����6%*"!� �! *1�>) �(�� �0&� �: >�

1//"** &� �+109� �: � )* 6�%+%09� B%0&� &%* /�%10-� � �: � 0"$# *� 1.� & ��:!� %!� :1B 6 *�

* +��%6 +>�+1B;�/1$)�* &��1��: �$1*#%&%�>��0&�$1*��+%�>�*�� !�%0���"� 09;�B: * �4<�/�! !�

& 6 +1) &�# �B  0� #*"�*>��0&���*/:�����-��

�: �%$)�/��1.� �: �1"�#* �2�%0��: �� !� *0���) �10��: �*�/%09�/1$$"0%�>��0&�1�: *�

 ?" !�*%�0� 6 0�!�B�!�%$$ 0! -��� 6 *�+�*�/ �$  �%09!��0&�0"$ *1"!�+�*9 �!:1B!�B * �

/�0/ ++ &� �!� �++� :1*! � $16 $ 0�� / �! &� /1$)+ � +>� �0&� !"#! ?" 0�+>� .%6 � �:1"!�0&�

/�!"�+�B1*2 *!�B * �1"��1.�B1*2-���0��&&%�%10� 3)1*�!�B * �)+�/ &�"0& *� $#�*91��0&�

�: � 3)1*��%0&"!�*>�/�$ ��1��0�%$$ &%�� �!��0&!�%++;�B:%/:�* )* ! 0� &���+1!!� !�%$�� &�

�1�# ����+ �!��5��$%++%10���0&�%0�.1* %90� 3/:�09 �&"*%09��: ����$10�:!�.1++1B%09��: �

1"�#* �2���%#!10;��-;�) *!10�+�/1$$"0%/��%10����,�-��1*�"0�� +>;�&"*%09��:%!����$10�:�

) *%1&���.� *��: �1"�#* �2�/ �! &�;���"*%�%"!��++1B &��: �%$)1*���%10�1.��))*13%$�� +>�

����:1*! !�.*1$� �1"�:��.*%/�;�%.� �:%!�B�!�01�� �: � /�! ;� �: �+1!!�%0�.1* %90� 3/:�09 �

B1"+&�:�6 �#  0�")��1�,��$%++%10���0&���%#!10;��-;�) *!10�+�/1$$"0%/��%10����,�-���

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�<�

4(�

�: �!%$%+�*�1"�#* �2�&"*%09�(888;�B%�:���$1*��+%�>�1.�5��:1*! !��0&��0� 0.1*/ &��E> �*�

#�0�10� 3)1*�!�#>��: ��"*1) �0��0%10;�* !"+� &�%0���!"#!��0�%�+�+1!!�%0�.1* %90�%0/1$ �

.1*��: �*�/%09�%0&"!�*>�%0��1"�:��.*%/���0&�#*  &%09��0%$�+!�.1*�+1/�+�1B0 *!-���

�: � ���� .*  � !���"!� 1.� �: � � !� *0� ��) � B�!� �9�%0� /1$)*1$%! &� B%�:� �: � * / 0��

1"�#* �2;�#"���: �& ��:!�B * �.�*�+ !!;�&" ��1�!�*%09 0���0&�%$$ &%�� �$ �!"* !���2 0��1�

/10�*1+��: �&%! �! ��0&��: �)* ! 0/ �1.���+ !!�!"!/ )�%#+ �:1*! �)1)"+��%10-���

�"*%09��: �(888�1"�#* �2��: �&%! �! �/1"+&�# �& � /� &�.�%*+>�?"%/2+>�!%0/ ��: �:1*! !�%0�

�: �6%/%0%�>�1.� �: �%0& 3�/�! �B * �!"!/ )�%#+ � �1�&%! �! -� ��: �!"*6 %++�0/ �@10 ��:"!�

."+.%++ &�%�!�."0/�%10� 3/ ++ 0�+>-� ��1B 6 *;�&"*%09��: ������1"�#* �2� �: �)*%$�*>�/�! �

/1"+&� 01�� # � )%0)1%0� &� �0&� �:%!� %$) & &� 1"*� �#%+%�>� �1� & � *$%0 � �: � !1"*/ � 1.�

%0. /�%10-���: �&%! �! �10+>�# /�$ ��))�* 0��B: 0�%��* �/: &��: �."++>�!"!/ )�%#+ �:1*! !�

1.��+! 0#"*9-���:%!�%!���."*�: *�%0&%/��%10��:����: �!"*6 %++�0/ �%!�01���!�."0/�%10�+��!�%��

B�!� .%6 � > �*!�  �*+% *-� � �: � $�%0� * �!10� %!� )*1#�#+>� �0� %0/* �! � %0� �: � 0"$# *� 1.�

6�//%0�� &�:1*! !�%0� �: �!"*6 %++�0/ �@10 �&" � �1�!�*%/��$16 $ 0�� /10�*1+!�"0& *� �: �

/"** 0�� ���� )*1�1/1+-� � �!� )�*�� 1.� �: � /10�*1+� $ �!"* !� %$)+ $ 0� &� #>� �: � ���� �

� � *%0�*%�0��1+�0&�	..%/ ;��++�"06�//%0�� &�:1*! !�%0��: �5��2$�*�&%"!�!"**1"0&%09��: �

 )%/ 0� *� �!� B ++� �!� %0� �: � (�� 2$� *�&%"!� !"**1"0&%09� �: � ��+#�!2*��+� .1/"!;� B * �

6�//%0�� &�����: �!��*��1.��: �1"�#* �2�B%�:��: ��%&�1.�)*%6�� �6 � *%0�*%�0!-������: � 0&�

1.��:%!�1) *��%10;��0� !�%$�� &�8�G�1.�:1*! !�%0��: �$ 0�%10 &��* �!�B * �6�//%0�� &-��

�0.1*�"0�� +>;��:%!� !! 0�%�+�)*1/ &"* ��1�!�. 9"�*&��: �* $�%0%09�)1)"+��%10�1.�:1*! !�

%0��: ��* �;�."*�: *�%$)�%* &��: �$�%0�."0/�%10�1.��: �!"*6 %++�0/ �@10 -�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�,�

4��

	 �� �� � �� 3�

�	��
���	��

�++ 9�+�:1*! �$16 $ 0�!�* $�%0��: �#%99 !���:* ���.1*�����%0�*1&"/�%10�%0�1��: �����

/10�*1+��* �-�

�: �$�%0� 6 /�1*� 1.����� �	��������� $%&9 !��%!� �#"0&�0�+>�)* ! 0��%0� �: �!"*6 %++�0/ �

@10 �� 6 0�&"*%09��: �&*>�! �!10���0&�!:1"+&��: �6%*"!��:"!�# �/�**% &�%0�1��:%!�@10 �#>�

�0>�$ �0!�� -9-�:1*! �$16 $ 0��;��: �&%! �! �:�!���:%9:�)*1#�#%+%�>�1.�!)* �&-�

�:%!�!�"&>�%& 0�%.% &��: �� *!� E*%6 *E6�++ >��!���:%9:E*%!2��* ��.1*��: �1"�#* �2�1.�����

%0��: �!"*6 %++�0/ �@10 -�

�//1*&%09��1� �: �* !"+�!�1.� �:%!�!�"&>;�* 9"+�*�6�//%0��%10��0&�!��#+%09�1.. *!� �: �# !��

)*1� /�%10��9�%0!���: �& �*%$ 0��+� .. /�!�1.����-���

�"*%09� �: � �����1"�#* �2;� ,8-,G� 1.�:1*! !�B * �)*1� /� &�#>�$ �0!�1.�6�//%0��%10;�

B:%+ �10+>�(4-�G�1.�:1*! !�B * �)*1� /� &�#>�$ �0!�1.�6 /�1*�/10�*1+-�

�: ��#%+%�>��1�/10�*1+��0�1"�#* �2�!"// !!."++>�%!�&%* /�+>�& ) 0&�0��10�*�)%&�& � /�%10�

�0&�* !)10! -�

�" � �1� �: � +�*9 �0"$# *� 1.� 6�//%0�� &� :1*! !�%0� �: � !"*6 %++�0/ � @10 ;� �:%!�@10 � %!�

/"** 0�+>�01��."+.%++%09�%�!�$�%0�."0/�%10��1��++1B�*�)%&�& � /�%10-�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�,�

45�

�: �%0!�%�"�%10�1.�!�*%/��/10�*1+�$ �!"* !��$16 $ 0���0&�6 /�1*�/10�*1+��!110��.� *��: �

%0%�%�+� /�! !�B * �&%�901! &�%0� #1�:� 1"�#* �2!;�!"// !!."++>�+%$%� &� �: �!)* �&� 1.� �: �

&%! �! -�

�//1*&%09��1��: �* !"+�!�1.��: �!�"&>;�6%*"!��*�0!$%!!%10�/�0�1//"*�����6 *�9 �$%0%$"$�

� $) *��"* !�# +1B�(<�H�-�

�: �/"** 0�� 3)1*��)*1�1/1+�%!�01��%& �+�!%0/ ���+�*9 �)�*��1.��: � ?"%0 �%0&"!�*>�&1 !�01��

# 0 .%��.*1$� 3)1*�!;�#"��%!�0 9��%6 +>�%0.+" 0/ &�#>��: �+%$%�%09� .. /�!�1.��: �/"** 0��

$16 $ 0��* !�*%/�%10!-�

�

�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�4�

4��

	 �� �� � �� 4�

���	��������	���

�: �$16 $ 0��* !�*%/�%10!�10�:1*! !�B%�:%0��: �����/10�*1+�@10 �1.��: �)*16%0/ �)+�/ �

�0��&&%�%10�+�#"*& 0�10��++�%0� * !��9*1")!�%061+6 &�%0��: �:1*! �%0&"!�*>-�����%!��: * .1* �

* /1$$ 0& &��:����+� *0��%6 �1)�%10!�!:1"+&�# �%06 !�%9�� &��1�.�/%+%��� � 3)1*�!�B:%+ �

����: �!�$ ��%$ �01��%0:%#%�%09��: �0  &!�1.�1�: *�010E 3)1*��%0� * !��9*1")!�B%�:%0��: �

 ?" !�*%�0� !1/% �>-� � �0>� �+� *0��%6 � 1)�%10� B1"+&� :1B 6 *;� %$)+>� �� /:�09 � %0� �: �

%0� *0��%10�+�!��0&�*&!�.1*��: ��*�& �%0�:1*! !�* /1$$ 0& &�#>��: ��1*+&�	*9�0%!��%10�

.1*��0%$�+�� �+�:��	�����0&�B%++��: * .1* �:�6 ��1�# �0 91�%�� &�B%�:�#1�:��: �	���

�0&��: ��"*1) �0��1$$%!!%10-�

�1�:� /1$)�*�$ 0��+%@��%10� �0&�! �!10�+� 3)1*�!� �B: * � 3)1*�!�B%++� 10+>�# � �++1B &�

&"*%09� �: �B%0� *�$10�:!�� �* � �+� *0��%6 !� �1� �: � /"** 0�� 3)1*��)*1�1/1+-� � *1$� �: �

* !"+�!�1.��:%!�!�"&>���B1"+&�* /1$$ 0&�/1$)�*�$ 0��+%@��%10;�!%0/ ��: ��0�+>!%!�1.��: �

/+%$��%/�&����!"99 !� &��:���$%&9 ��/�%6%�>�%!�!�%++�!"..%/% 0���1��*�0!$%��&%! �! � 6 0�B: 0�

�: �� $) *��"* !�& /* �! &��1�(<V�-������B%++��:"!�# �6 *>�&%..%/"+���1�& � *$%0 �!) /%.%/�

�%$ E%0� *6�+!�B: 0� 3)1*��/�0�# �&  $ &�!�. -��"*�: *�!�"&% !��1�& � *$%0 �	���������

�#"0&�0/ � �:*1"9:1"�� �: �> �*;�$%9:�� # �: +)."+�B%�:� �� ! �!10�+� 3)1*��)*1�1/1+�%0�

$%0&-� � �1B 6 *;� �: �  3%!�%09� 6 /�1*E)*11.�  3)1*�� ?"�*�0�%0 � !���%10� ��� � 0%+B1*�:�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�4�

4<�

1.. *!�  3/ ++ 0�� #%1E! /"*%�>� �0&� B%++� # � %& �+� �1� ! *6 � �!� �� /1$)�*�$ 0�� .1*�  3)1*��

)"*)1! !-�

�!�&%!/"!! &��#16 ;��: �+�*9 �0"$# *�1.�6�//%0�� &�:1*! !�%0��: �!"*6 %++�0/ �@10 �:�!���

& �*%$ 0��+� .. /��10�%�!�$�%0�."0/�%10-���0�1*& *��1�%$)*16 ��:%!�"0& !%*�#+ � .. /�;��: �

����/10�*1+�)1+%/>�0  &!��1�# �* 6% B &-���: �# !��1)�%10�B1"+&�# ��1�& /* �! ��: �!%@ �

1.� �: � !"*6 %++�0/ � @10 � %0� 1*& *� �1�  0�#+ � � � *%0�*>� � *6%/ !� �1� %$)*16 � &%! �! �

!"*6 %++�0/ ��0&� /10�*1+�%0� �:%!�@10 -� � �%0/ � �: �� *!� E*%6 *E6�++ >�B�!�%& 0�%.% &��!���

:%9:E*%!2� �* �� %0� �: � !"*6 %++�0/ � @10 ;� %�� %!� * /1$$ 0/ &� �:��� *1"�%0 � !"*6 %++�0/ �

!:1"+&�# �%0/* �! &�%0��:%!��* �-� ��//1$)�0>%09��: �& /* �! &�!%@ �1.� �: �!"*6 %++�0/ �

@10 ;�!:1"+&�# �+ !!�!�*%/��$16 $ 0��/10�*1+!�.1*�$16 $ 0��# �B  0��: �)*1� /�%10��0&�

!"*6 %++�0/ � @10 ;� B:%/:� �* � #1�:� �* �!� 1.� +1B� *%!2;� �++1B%09� $16 $ 0�� B%�:1"��

6�//%0��%10;� #"�� "0& *� ) *$%�� %!!" &� #>� �: � +1/�+� ���� � � � *%0�*%�0� .1*� �*�/ �#%+%�>�

)"*)1! !-� � �* ! 0�+>� :1*! � 1B0 *!� :�6 � �1� 6�//%0�� � �: %*� :1*! !� %0� 1*& *� �1� $16 �

# �B  0�)*1� /�%10��0&�!"*6 %++�0/ �@10 -���%0/ �$1!�� ?" !�*%�0� 6 0�!�%0��: ��* ���* �

: +&� %0� �: ! � �B1� @10 !;� �� :%9:� ) */ 0��9 � 1.� :1*! !� %0� �: � !"*6 %++�0/ � @10 � �* �

6�//%0�� &�%0�1*& *��1�# ��#+ ��1�/1$) � -���>�* +�3%09��: ! �$ �!"* !;�. B *�:1*! !�%0�

�: � !"*6 %++�0/ � @10 �B%++�:�6 � �1� # � 6�//%0�� &� �0&� �: � * !"+�%09�)* ! 0/ � 1.� $1* �

! 0�%0 +!�B%++�%0/* �! � � � *%0�*>� � *6%/ !M� �#%+%�>�.1*�  �*+>�& � /�%10� 1.�&%! �! -� � �: �

* +�3%09�1.�$16 $ 0��/10�*1+!�%0��: ! ��B1�@10 !�B%++�01��/10!�%�"� ���:%9: *�*%!2;�!%0/ �

�: �$ �!"* !�.1*�$16 $ 0��1.�:1*! !�.*1$��: �%0. /� &�@10 ��1��: �/1$#%0 &�/10�*1+�

�* ��B%++�* $�%0��: �!�$ -���: �!"99 !� &�$ �!"* !�1.�& /* �!%09��: �!"*6 %++�0/ �@10 �

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�4�

4,�

�0&�* +�3%09�$16 $ 0��/10�*1+!�%0��: �+1B�*%!2��* �!;�B%++��:"!�* !"+��%0���& /* �! &�*%!2�

�1� 3)1*��!%0/ ��0�1"�#* �2�B%++�# �& � /� &� �*+>��0&�B%++�# �+ !!�+%2 +>��1��:* �� 0��: �

%0� 9*%�>�1.� �: �.*  �@10 �1*�/1$)�*�$ 0�-� ��0��&&%�%10;� �: �.%0�0/%�+�#"*& 0�10�+1/�+�

/1$) �%�1*!�%0� ?" !�*%�0� 6 0�!�B%++�& /* �! �!%90%.%/�0�+>� �0&� �: ! � 6 0�!�B%++� 10/ �

�9�%0�9�%0�)1)"+�*%�>-�

�1��&&* !!��: �%!!" �1.��0%$�+�B +.�* ��0��+� *0��%6 �$ �:1&�B1"+&�# ��1�"! �&102 >!;�

B:%/:�*�* +>�!:1B��0>�/+%0%/�+�!%90!;��!�! 0�%0 +!�%0��: �!"*6 %++�0/ �@10 -���.�!"..%/% 0��

0"$# *!�1.� �: ! ��+� *0��%6 �! 0�%0 +!�/�0�# �1#��%0 &;�:1*! !;�B:%/:� 3) *% 0/ �:%9:�

$1*#%&%�>� �0&�$1*��+%�>;�&1�01�� :�6 � �1� �/�� �!�! 0�%0 +!� �0&� /�0�# � 6�//%0�� &� 10� ��

* 9"+�*�#�!%!-���

"*�: *$1* ;���!%09+ ����%�* �1.�9* �� *��:�0�('5��!:1"+&�01��# �"! &��1�&%�901! ���/�! �

1.����;��!�B�!�%++"!�*�� &�#>��: ��$#%9"1"!�! *1+19%/�+�* !"+�!�1#��%0 &�%0� �:%!�!�"&>-��

��%* &�! *"$�!�$)+ !;� � !� &� %�: *�#>���� 1*� �
����!:1"+&�*��: *�# �"! &�%0� �: �

&%�901!%!� 1.� ���-� � �+� *0��%6 +>;� 0 B� ! *1+19%/�+� &%�901!�%/� � /:0%?" !� !:1"+&� # �

& 6 +1) &��1��++1B�.1*�)*1$)��&%�901!%!�1.����;��:%!�B1"+&�& /* �! ��: �* �/�%10��%$ �

�0&�%0/* �! ��: �!"// !!�1.�/10�*1+�/10!%& *�#+>-�


�!�+>� %�� %!� * /1$$ 0& &� �:��� �0�  ..1*�� !:1"+&� # � $�& � �1� *�%! � )"#+%/� �B�* 0 !!�

* 9�*&%09��: �%$)1*��0/ �1.�6 /�1*�/10�*1+�%0��: �)* 6 0�%10�1.�����%0. /�%10;�!%0/ ��:%!�

B�!�10+>�)*�/�%/ &�10�(�-�G�1.� ?"%0 �:1+&%09!�)*%1*��1��: ������1"�#* �2-�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�7�

44�

	 �� �� � �� 5�

����������

� . * 0/ !��%� &�

��*0�*&;��-� P-� �-� � �(885�� ��%*/"+��%10� 1.��.*%/�0�:1*! !%/20 !!� 6%*"!�%0�@ #*�� �",��

����������%0� �: ��*"9 *����%10�+���*2;��1"�:��.*%/�;��!�$ �!"* &�#>� �: �)* 6�+ 0/ �1.�

�>) �!) /%.%/��0�%#1&% !-��	0& *!� )11*��P1"*0�+�1.�� � *%0�*>�� ! �*/:;�,�'�(((E((4�

��*0�*&;��-�P-��-;�� 09%!;��-��-;��  �;��-�-�I�� 22 *;��-��-���(88����)%& $%1+19>�1.�

�.*%/�0�:1*! !%/20 !!'��"*��%10� 1.� 6%*� $%��%0�@ #*�� �",�� ���������-� �	0& *!� )11*��

P1"*0�+�1.�� � *%0�*>�� ! �*/:;�,('�58(E585�

��*0�*&;��-�P-��-;�� 09%!;��-��-;��  �;��-�-�I�� 22 *;��-��-���(88<����)%& $%1+19>�1.�

�.*%/�0�:1*! !%/20 !!'�� �0�%#1&% !�%0�.*  E+%6%09� + ):�0�!����.���
���������
��� �0&��: %*�

* !)10! ��1� 3) *%$ 0��+�%0. /�%10-��	0& *!� )11*��P1"*0�+�1.�� � *%0�*>�� ! �*/:;�,�'�

�4(E�4<�

��>+%!;��-;�� %!B%02 +;��-�I�� 0� *;��-�P-���(888�����)* +%$%0�*>���� $)���1�"! �/+%$�� �

&���� �0&�!�� ++%� �%$�9 *>� �1�$1& +� �: ��#"0&�0/ ��0&�&%!�*%#"�%10�1.�	�����������������

��%)� *�'�/ *��1)1910%&� ��%0�!1"�: *0��.*%/�-��P1"*0�+�1.��: ��1"�:��.*%/�0�� � *%0�*>�

�!!1/%��%10;�4�'�7�E78�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�7�

47�

�1!$�0;��-;��*C/20 *;��-��-�I� �"+;��-� � �(88<�� ��.*%/�0�:1*! �!%/20 !!�!"*6 %++�0/ �

!>!� $!� �0&� * 9%10�+%!��%10A@10%09'� �: � /�! � 1.� �1"�:� �.*%/�-� � � 6" � �/% 0�%.%/�  ��

� /:0%?" �& �+W	..%/ ��0� *0��%10�+�& !��)%@11�% !;�(�'�,�<E,<5�

�*�6 *$�0;��-�I��:%@16E�%0@#"*9;��-���(88<�� ��1+ �1.�&19!��	�
���������������!�:1!�!�

.1*��.*%/�0�:1*! �!%/20 !!�6%*"!-��� � *%0�*>��%/*1#%1+19>;�<('�(8E�<�

�* $ *;��-��-�I��%+=1 0;��-�P-� � �(887�� �� � /�%10�1.��.*%/�0�:1*! !%/20 !!�6%*"!��0&�

&%!/*%$%0��%10� # �B  0� �B1�  ?"%0 � 1*#%6%*"!� ! *19*1")!� #>� * 6 *! � �*�0!/*%)�%10�

)1+>$ *�! �/:�%0�* �/�%10-��	0& *!� )11*��P1"*0�+�1.�� � *%0�*>�� ! �*/:;�,<�(�'�(E7�

�":*$�00;� �-� � ������� � � !� *0� ��) � � � *%0�*>� � *6%/ !'� � �.*%/�0� �1*! � �%/20 !!�

�*1= /��� )1*�-����

�1 �@ *;�P-��-��-�I��"�:*% ;��-�P-�����������.*%/�0�:1*! �!%/20 !!;��0��0. /�%1"!��%! �! !�

1.�
%6 !�1/2-��0&� &0-��&!�P-�-�-��1 �@ *;��-�-��"!�%0-���) ��1B0;�	3.1*&��0%6 *!%�>�

�* !!-�))�(�5(E(��,�

�"00;�P-������5����%0"� !�1.���$  �%09�1.��: ��1"�:��.*%/�0��1*! ��$)1*���0&��3)1*��

�1"0/%+-���

�"� �+ !!%!;� �-� �-;� ��0� �>09��*&�;� �-;� � *& !;� �-� �-� I� 	)) *$�0;� �-� � �(88(���


�#1*��1*>�/10.%*$��%10�1.��.*%/�0�:1*! !!%/20 !!�%0��: �� !� *0���) '��))+%/��%10�1.�

����#��E#�! &�%0&%* /���
���-��	0& *!� )11*��P1"*0�+�1.�� � *%0�*>�� ! �*/:;�<7'�(E5�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�7�

48�

��$#+%0;��-;���+�;�P-��-;�� ++1*;��-��-;��*�:�$;��-��-;��$%�:;��-��-�I��1:+! %0;��-���(887���

�102 >!��!�* ! *61%*!�1.��.*%/�0�:1*! �!%/20 !!�6%*"!-���*/:%6 !�1.��%*1+19>;�(�'�54E�4�

�1B ++;��-�P-;���+2 *;�P-��-�I�� 6%++ -��-��-���(875����+% X-��0��1!+"%! ;�$>� � 0�%0! 2� �

6�0�:"%!&% * �%0��"%&E�.*%2�;��  +(;�� !2*>B%09� 0�#%1+19% -��))��<E�,��


1*&;��-��-;�� 0� *;��-�P-;�� ++1*;��-��-;���B !2�;�P-��-�I��11+:1"! ;��-��-�P-� ���������

�*�0!$%!!%10� )��� *0!� 1.� �.*%/�0� :1*! � !%/20 !!� �0&�  ?"%0 �  0/ ):�+1!%!� 6%*"! !� %0�

�1"�:��.*%/�0�&102 >!-����)%& $%1+19>��0&��0. /�%10;�(�7'��,<E�4<�

��*  ;��-�I���B !2�;�P-��-������<����* )�*��%10�1.�* /1$#%0�0���.*%/�0�:1*! �!%/20 !!�

6%*"!���4��0�%9 0�6%����!%$)+ �$ �:1&��0&�6�+%&��%10�1.�����4E#�! &�%0&%* /���
����.1*�

�: � & � /�%10� 1.� 9*1")E!) /%.%/� �9�� �0�%#1&% !�%0� :1*! � ! *�-� � P1"*0�+� 1.� �%*1+19%/�+�

� �:1&!;�(�<�(�'�<<E,<�

� %!B%02 +;� �-� � �(884�� � �%!/16 *>� 1.� �� 	��������� �������E.*  � @10 � %0� �1"�:� �.*%/�'�

)* +%$%0�*>� 01� !� �0&� )1� 0�%�+� !%90%.%/�0/ -� � 	0& *!� )11*�� P1"*0�+� 1.� � � *%0�*>�

� ! �*/:;�,�'�7(E7,�

� %!B%02 +;��-���(887����: �(88,�1"�#* �2�1.��.*%/�0�:1*! �!%/20 !!�%0��1"�:��.*%/���: �

 0�1$1+19%/�+�) *!) /�%6 -���*/:%6 !�1.��%*1+19>;�(�'�,8E75�

� %!B%02 +;��-;���>+%!;��-�I�
�#"!/:�90 ;��-� � ������� � ���#+%09��0&� �: �)*1� /�%10�1.�

:1*! !�.*1$�	���������������
�����%)� *�'�� *��1)1910%&� �;���* / 0�+>�%& 0�%.% &�6 /�1*�1.�

�.*%/�0�:1*! �!%/20 !!-���"++ �%0�1.��0�1$1+19%/�+�� ! �*/:;�8�'�<�8E<(<�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�7�

7��

� %!B%02 +;��-�I���B !2�;�P-��-� � ������� ��6%& 0/ �.1*���0 B�.% +&�	��������� 6 /�1*�1.�

�.*%/�0�:1*! �!%/20 !!�%0��1"�:��.*%/�-���* 6 0�%6 �� � *%0�*>�� &%/%0 ;�,�'���5E�<5�

� ++1*;� �-� �-� � �(88��� � �)%@11�%1+19>� �0&� 6 /�1*!� 1.� �.*%/�0� �1*! � �%/20 !!� �%*"!-�

�1$)�*��%6 ��$$"01+19>;��%/*1#%1+19>��0&��0. /�%1"!��%! �! !;�(4'��74E�8,�

� ++1*;��-��-;��11*$�0;�P-�I���>+%!;��-����������	���������#%�%09�$%&9 !'���: %*��1+ ��!�

�*#16%*"!�� /�1*!-���00"�+�� 6% B�1.��0�1$1+19>;��<'�5�4E5���

� ++1*;��-��-;���B+%09!;��-;���>+%!;��-�I�� +#>;��-��-���(887����.. /��1.�� $) *��"* �10�

�.*%/�0�:1*! �!%/20 !!�6%*"!�%0. /�%10�%0�	��������-���*/:%6 !�1.��%*1+19>;�(�'�(<<E(,5�

� 6%++ ;��-��-;�� 0� *;��-�P-;��&B�*& !;��-;���=1*;��-����-;�� %!B%02 +;��-�I���0���!;�P-�

�-� �(877�� �	��������� !) /% !� �!!1/%�� &�B%�:�+%6 !�1/2�%0� �: � �� ++ 0#1!/:� �* �� 1.� �: �

� !� *0� ��) � �*16%0/ ;� � )"#+%/� 1.� �1"�:� �.*%/�� ��%)� *�'� � � *��1)1910%&� �-��

	0& *!� )11*��P1"*0�+�1.�� � *%0�*>�� ! �*/:;�<<'(�(E(�,�

	��� ���������0"�+� 1.�&%�901!�%/� � !�!� �0&� 6�//%0 !�.1*� � ** !�*%�+� �0%$�+!�10+%0 ;�<�:�

 &%�%10-���BBB-1% -%0�A 09A01*$ !A$$�0"�+A�Y���5�-:�$���// !! &�P"0 �,;����<�

��B !2�;�P-��-;��*%0!+11;��-�I�� 0� *;��-�P-������5���	*�+�!"!/ )�%#%+%�>�1.��1"�:��.*%/�0�

	��������� !) /% !� �1� +%6 E��� 0"�� &� ! *1�>) E!) /%.%/� 6�//%0 � !�*�%0!� 1.� �.*%/�0� :1*! �

!%/20 !!�6%*"!�������-��� &%/�+��0&�� � *%0�*>��0�1$1+19>;�(4'��5,E��4�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�:�)� *�7�

7(�

� ++ *!;��-�-���(88����� ��: *;�	��������;��0&��: �&%!�*%#"�%10��0&�!)* �&�1.�#+" �109" �

�0&��.*%/�0�:1*! �!%/20 !!�6%*"! !-���+�10;��-�-��0&�	!#"*0;��-�-���&!���7�E�8�-�����

�* !!-��+" �109" ;��.*%/�0��1*! ��%/20 !!��0&�* +�� &�	*#%6%*"! !;��*1/  &%09!�1.��: �

� /10&��0� *0��%10�+��>$)1!%"$-��

� ++ *!;��-� -�I�� ++1*;� �-� �-� � �(885�� � � $) *��"* � �0&� �: �) *!%!� 0/ � 1.� 6%*"! !�%0�

	��������� !))-� &"*%09� �&6 *! � /10&%�%10!-� � � 6" � �/% 0�%.%/�  �� � /:0%?" � & � +W	..%/ �

�0� *0��%10�+�& !��)%@11�% !;�(�'�455E4<<�

� 0� *;��-P-;��1 2 $1 *;�P-P-	-�I���B !2�;�P-�-������,����06 !�%9��%10�10�1"�#* �2!�1.�

�.*%/�0�:1*! �!%/20 !!�%0� �: �!"*6 %++�0/ �@10 � 1.� �1"�:��.*%/�-� � � 6" � �/% 0�%.%/� ��

� /:0%?" �& �+W	..%/ ��0� *0��%10�+�& !��)%@11�% !;��<�5�'��
�������

� 0� *;��-�P-;�� 6%++ ;��-��-�I�6�0�& *�
%0& ;��-��-� � �(884�� �� �!10�+��#"0&�0/ ��0&�

)�*%�>� 1.� !�1/2E�!!1/%�� &� 	��������� !) /% !� ��%)� *�'� � *��1)1910%&� �� %0� &%.. * 0��

/+%$��%/� * 9%10!� %0� !1"�: *0� �.*%/�� %0� * +��%10� �1� �: %*� 6%*�+� 6 /�1*� )1� 0�%�+-��

	0& *!� )11*��P1"*0�+�1.�� � *%0�*>�� ! �*/:;�,�'��<8E�4(�

��+2 *;� �-� �-� �(844�� � � �!10�+� .+"/�"��%10!� 1.� 	��������� !) /% !� ��%)� *�'��

� *��1)1910%&� ��%0�� 0>�-����"++ �%0�1.��0�1$1+19%/�+�� ! �*/:;�,4'��(4E�55�

�%��$�00;��-�P-�I���>+%!;��-�����������+%$�� ��:�09 '��.. /�!�10�	��������E�*�0!$%�� &�

�%*"! !��0&��$)+%/��%10!�.1*��: ���-���: �� � *%0�*>�P1"*0�+;�(,�'�(�4E((4�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�)) 0&%/ !�

7��

� � ��� 
 ���� � �

�

�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�)) 0&%/ !�

75�

�??&7>�����

�&=@<>�:<(�������

�: ��
����"! &�B�!�����4�%0&%* /���
���;��//1*&%09��1��: �$ �:1&�& !/*%# &�#>�

��*  ��0&���B !2�����*  �I���B !2�����<�-���+�?" E)"*%.% &�* /1$#%0�0������E5�

�0&�����E8���4�#�/"+16%*"! !�B * �"! &��1�%0. /���.E8�/ ++!��0&���4� 3)* !!%10�

�0&� /*>!��+!� B * � �: 0� �0�+>! &� #>� ���E����� �0&� $%/*1!/1)>-� � ����E5� ��4�

/*>!��+!�B * �)"*%.% &�.1*�"! ��!��0�%9 0�%0��: ��
���-� �	)�%$�+�/10/ 0�*��%10!�1.�

�
����* �9 0�!�B * �& � *$%0 &�#>��: �!��0&�*&�/: /2 *#1�*&��%�*��%10�)*1/ &"* -��

�: �)"*%.% &������*��4�!�1/2��0�%9 0��('<��&%+"�%10�%0�<�G�#".. * &�9+>/ *1+��B�!�

."*�: *�&%+"� &�(',��%0��-�<���/�*#10�� E#%/�*#10�� �#".. *��)��8-,���1�>% +&���.%0�+�

&%+"�%10�1.�('5���-���1"�%0 +>;�<��Z+AB ++�&%+"� &��0�%9 0�B�!��: 0�)�!!%6 +>��&!1*# &�

10�1��
����)+�� !��������8,��1+>!1*#��16 *0%9:��%0���:"$%&%�>�/:�$# *�����[�-��

�+�� !�B * ��: 0�B�!: &��:*  ��%$ !�B%�:��<��Z+�) *�B ++�1.�����#".. *���-7����*%!O�

�-(<������+O��-�<G��B  0E���)��7-��-���: �!�$ �B�!:%09�)*1/ &"* �.1++1B &� �/:�

!"#! ?" 0��!��9 �1.��: ��!!�>-���: �/1�� &�)+�� !�B * ��: 0�#+1/2 &�#>��: ��&&%�%10�

1.�(���Z+�#+1/2%09�#".. *�/1$)*%!%09�5G�.��E.*  �$%+2�)1B& *��J�+%� KM��+16 *���;�

�6�-�
�&-��%0����� ��� 54[��.1*�5��$%0"� !-� ��.� *�B�!:%09;�<��Z+�1.� �/:� � !�� �0&�

/10�*1+�! *"$�&%+"� &�('(��;�B * ��&& &�%0�&")+%/�� -��1++1B%09�%0/"#��%10����54[��

.1*� (� :1"*;� )+�� !� B * � B�!: &� �0&� �� 61+"$ � 1.� <�� Z+� * /1$#%0�0�� )*1� %0� ��

/10="9�� &�B%�:�:1*! *�&%!:�) *13%&�! ��N>$ &�
�#1*��1*% !��&%+"� &�('������;�B�!�

�&& &-� � �+�� !� B * � %0/"#�� !� %0� �: � &�*2� .1*� (�� $%0"� !� ��� *11$� � $) *��"* -��

� �/�%10!�B * �� *$%0�� &�#>��&&%09�<��Z+AB ++�1.�(������	�;��0&�1)�%/�+�& 0!%�% !�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�)) 0&%/ !�

7��

�	���B * �$ �!"* &�����<���0&�,8��0$�* . * 0/ �.%+� *!-���: �$ �0�	��* �&%09!�

B * �/106 *� &��1���) */ 0��9 �1.�:%9:E)1!%�%6 �/10�*1+�! *"$������6�+" �"!%09��: �

 ?"��%10'��$ �0�	��1.�� !��!�$)+ A$ �0�	��1.�:%9:�)1!%�%6 �/10�*1+��3�(��-���: �

/"�E1..� 6�+" � B�!� & � *$%0 &� �1� # � ((-8� ��� 1.� �0� %0� *0�+� :%9:E)1!%�%6 � /10�*1+�

! *"$� "!%09� $%!/+�!!%.%/��%10� /1!�� � *$� ������ 1)�%10� 1.� �: � �B1E9*�):� * / %6 *�

1) *��%09� /:�*�/� *%!�%/!� ���E�	��� �0�+>!%!;� ��� 8<G� �//"*�/>� + 6 +-� � �: � � !��

!) /%.%/%�>� B�!� & � *$%0 &� �1� # � (��G� �0&� ! 0!%�%6%�>� 88-�G� ���*  � I� ��B !2��

���<�-�

�

�

�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�)) 0&%/ !�

7<�

�??&7>�����

����4&=@<>�

�: ����B�!�"! &��//1*&%09��1��: �)*1/ &"* �& !/*%# &�%0��: �.%.�:� &%�%10�1.��: �

�1*+&� �0%$�+� � �+�:� 	*9�0%!��%10M!� �	���� ��0"�+� 1.� �%�901!�%/� � !�!� �0&�

��//%0 !�.1*�� ** !�*%�+��0%$�+!� �	��� ����;�� *& !;��-;�) *!10�+� /1$$"0%/��%10�

���<�-���

�: �* �9 0�!�.1*��:%!�� !��%0/+"& &'�

(�� � *10�+�#".. * &�!�+%0 �/10��%0%09�(G�9 +��%0�������-��

��� � *"$�!�$)+ !;�.*  �.*1$� *>�:*1/>� !;�$"!��# �: ���%0�/�%6�� &'�:1*! �! *"$�

���<,H�;�@ #*��! *"$����,�H���0&�&102 >�! *"$����,�H�;�.1*�5��$%0"� !-��

5�� �: ��0�%9 0�%!���!"/*1! A�/ �10 � 3�*�/��1.�����E%0. /� &�$1"! �#*�%0-��: �

/10�*1+��0�%9 0�%!�"0%0. /� &�$1"! �#*�%0;� 3�*�/� &�%0��: �!�$ �B�>-��0��: �

�#! 0/ � 1.� �0� %0� *0��%10�+� !��0&�*&�! *"$;� �: � �0�%9 0�!:1"+&�# � �%�*�� &�

�9�%0!�� �� +1/�++>�)* )�* &�)1!%�%6 � /10�*1+�! *"$-��0� �: � � !�;�.1"*� �1� %9:��

"0%�!��* �"! &-��

��� �: �/1$)+ $ 0��%!���01*$�+�9"%0 �E)%9�! *"$-��

<�� �: �:� $1+>!%0�%!���:>) *%$$0 �*�##%��! *"$��9�%0!��!:  )�* &�#+11&�/ ++!�

�����!�-��

,�� �: � ����!� �* � 1#��%0 &� #>� �! )�%/� )"0/�"* � 1.� �: � ="9"+�*� 6 %0� �0&�

)* ! *6 &� %0� �+! 6 *M!� !1+"�%10T� 1*� !1&%"$� /%�*�� -� �T��-<� 9� & 3�*1! � \((��

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�)) 0&%/ !�

7,�

$�];�4-8�9�!1&%"$�/%�*�� ������	�\�4�$�];��-��9����+�\4(�$�];�����	��1�(�

+%�* -��&="!���1�)��B%�:�(���/%�*%/��/%&-����

4�� �: �:� $1+>�%/�!>!� $������%!�)* )�* &�#>�&%+"�%09��: �:� $1+>!%0��1�/10��%0�

�B1�:� $1+>�%/�&1! !��0&�"!%09��:%!��1�! 0!%�%! �B�!: &�����!-��: �����!�

�* �!��0&�*&%! &��1���5G�/10/ 0�*��%10-��

7�� �10�*1+� ! *�'� �� )1!%�%6 � /10�*1+� ! *"$� %!� 1#��%0 &� +1/�++>� �0&� 6�+%&�� &-�

� *"$�.*1$���: �+�:>��0�%#1&>E0 9��%6 �:1*! �%!�"! &��!��: �0 9��%6 �/10�*1+�

! *"$-��

�
�: �! *�;� /1$)+ $ 0�� �0&� �0�%9 0��* �* �/� &�%0�8,EB ++�*1"0&E#1��1$�$%/*1�%�* �

)+�� !;�1*�%0� �"# !�%.��: �$�/*1E� /:0%?" �%!�"! &;�����H��.1*�(7�:1"*!-� �� 0!%�%! &�

����!��5G���* ��&& &��1��++�B ++!�10��: �$%/*1�%�* �)+�� -���: �� !��)+�� �%!�%0/"#�� &�

.1*�5��$%0"� !����54H�-���+�� !��* ��: 0�/ 0�*%."9 &��������9;��0&��: �B ++!��* �!/1* &�

.1*� �: � )* ! 0/ � 1.� :� $1+>!%!-� � �: � .1++1B%09� /10�*1+!� �* � "! &'� ���� ! *"$� �0&�

/1$)+ $ 0�O��#��! *"$��0&�����!O��/�����0�%9 0��0&�/10�*1+��0�%9 0� �/:�B%�:���

��<���<�G�/1$)+ $ 0��:� $1+>�%/�"0%�!�;�����<�;��0&�(���<��1.�/1$)+ $ 0�O�

�&�����0�%9 0��0&�����!O�� ��/10�*1+��0�%9 0��0&�����!O��.��/1$)+ $ 0��&%+"�%10!�

1.� �� ��<�;� �� ��<�;� �0&� (� ��<�;� �0&� �9�� ����!-� � � !"+�!� �* �* �&�"!%09� <�G�

:� $1+>!%!��!��: � 0&�)1%0�-��: �%06 *! �1.��: �:%9: !��&%+"�%10�1.�! *"$�!) /%.%/�++>�

.%3%09�/1$)+ $ 0��B%�:��: ����0�%9 0�%!�/�++ &��: ��%�* -�����%�* �1.�(A(��1*�$1* �%!�

)1!%�%6 ;�"0& *� (A(��%!�0 9��%6 � �	��� �����-� � �1�%0.1*$��%10�%!� �6�%+�#+ � 10� �: �

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�)) 0&%/ !�

74�

! 0!%�%6%�>� �0&� !) /%.%/%�>� .1*� �:%!� � !�� ��� �: � ���E	��� �� *& !;� �-;� ) *!10�+�

/1$$"0%/��%10����<�-�

�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�)) 0&%/ !�

77�

�??&7>�����

�&=@<>�:<(���8�����

(�$+��1+"$ !�1.�#+11&�%0�: )�*%0%@ &��"# !�B�!��*�0!. ** &��1��)) 0&1*.��"# !��0&�

)+�!$��B�!�! )�*�� &�.*1$��: �#+11&�/ ++!�#>�+1B�!)  &�/ 0�*%."9��%10��<���3�����0&�

* $16 &-� � ���� B�!� �: 0�  3�*�/� &� &%* /�+>� .*1$� �: � )�/2 &� #+11&� / ++!-��

�+� *0��%6 +>;�#+11&�/ ++!�B * �!�1* &����D���H��1*�D4��H��# .1* �����B�!� 3�*�/� &-��

��$)+ !�.*1$�1*9�0!�B * �!�1* &���� %�: *���H��1*�D���H��# .1* ����� 3�*�/�%10�

��* $ *�I��%+=1 0�(887�-�

1*� ����  3�*�/�%10� �� !"!) 0!%10� B�!� $�& � 1.� �))*13%$�� +>� 5��� 9̂� 1.� 1*9�0�

$�� *%�+�1*�1.��: �#+11&�/ ++�) ++ ��/10��%0 &�%0�(�$+�#+11&;�%0�<��� +̂�!1+"�%10��������

9"�0%&%"$� �:%1/>�0�� ;��<�$��!1&%"$�/%�*�� ;�)��4;��-<G�!�*21!>+��0&��-(���_E

$ */�)�1� �:�01+�-� ��: * �.� *;�<�� +̂�1.�����!1&%"$��/ ��� � �)����;� <��� +̂�B�� *�

!��"*�� &�): 01+��0&�(��� +̂�/:+1*1.1*$'%!1�$>+��+/:1:1+���8'(��B * ��&& &-� ��.� *�

/ 0�*%."9��%10� �(7� ���� 3� �� .1*� (<� $%0�;� �: � ���� %0� �: � !") *0���0�� .+"%&� B�!�

)* /%)%��� &�B%�:�%!1)*1)�01+-� ��0� / *��%0�%0!��0/ !� (�E��� 9̂�9+>/19 0�B�!� �&& &-��

�: �) ++ �!�B * �B�!: &�%0�4<G� �:�01+��0&�* !"!) 0& &�%0�&%!�%++ &�)>*19 0E.*  �

B�� *-���0�!1$ �%0!��0/ !���! /10&� 3��/�%10�B�!�/�**% &�1"��10�!�$)+ !��1� 0!"* �

�:����++�%0:%#%�1*>�!"#!��0/ !�B * �* $16 &���* $ *�I��%+=1 0�(887�-�

�1��+� 3�*�/� &�����* !"!) 0& &�%0�&%!�%++ &�)>*19 0E.*  �B�� *;�B�!��&& &��1�<��09�

1.� �/:�)*%$ *��0&��: �61+"$ �B�!��&="!� &��1�<� +̂�B%�:�&%!�%++ &�)>*19 0E.*  �B�� *-��

�: �!�$)+ �B�!�: �� &�.1*�5�$%0����8,�H���0&�/11+ &�*�)%&+>�10�%/ -����<� +̂�61+"$ �

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�)) 0&%/ !�

78�

1.���$%3�"* �/10��%0%09�(�����E�
��* 6 *! ��*�0!/*%)��! ��������*1$ 9��;���3��E

�
��#".. *��0&�(��$��1.� �/:�&�����0&��))*13%$�� +>��<���:"$�0�)+�/ 0��+�

�0�! �%0:%#%�1*� ��$ *!:�$��B�!��&& &-� � ��$)+ !�B * �%0/"#�� &� ��� 54�H��.1*��<�

$%0���* $ *�I��%+=1 0�(887�-���

����B�!�/�**% &�1"��#>��&&%09���� +̂�1.���$%3�"* �/10��%0%09������: *$1!��#+ �����

)1+>$ *�! ;�(-��3��>0�@>$ �#".. *��0&����� �̂�1.� �/:�&�����1� �/:�!�$)+ -���: �

* �/�%10�B�!�/�**% &�1"��%0���� *2%0��+$ *�8,�������$�/:%0 �"!%09��: �.1++1B%09�

/10&%�%10!'��8,�H��.1*�5�$%0;�.1++1B &�#>����/>/+ !�1.�8,�H��.1*����!;�<4�H��.1*�5��!�

�0&� 4�� H�� .1*� 5�� !-� � �: � ��E���� �$)+%/10!� B * � �0�+>@ &� #>� �9�*1! � 9 +�

 + /�*1):1* !%!� ��* $ *� I� �%+=1 0;� (887�-� � �: � ! 0!%�%6%�>� 1.� �:%!� )*1/ &"* � B�!�

& � *$%0 &� �1� # � 8�G� �0&� �: � !) /%.%/%�>� (��G� ��1$%�1;� �-� ) *!10�+�

/1$$"0%/��%10����<�-�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�)) 0&%/ !�

8��

�??&7>���	�

�&=@<>�:<(���('6��6<-$=�<7�$7>���('6�=9?�7%�

�%*"!�%!1+��%10�B�!�&10 �#>�%0�*�/ * #*�+�%01/"+��%10�%0�1�0 B#1*0�$%/ ��!�B ++��!�

%01/"+��%10�1.�/ ++�/"+�"* !-���: ! ��B1�)*1/ &"* !�B�!�! ��")�/10/"** 0�+>��0&�#1�:�

�* �) *.1*$ &��//1*&%09��1��: �!) /%.%/��%10!��!�& !/*%# &�%0��: �.%.�:� &%�%10�1.��: �

�1*+&� �0%$�+� � �+�:� 	*9�0%!��%10M!� �	���� ��0"�+� 1.� �%�901!�%/� � !�!� �0&�

��//%0 !�.1*�� ** !�*%�+��0%$�+!� �	��� ����;�� *& !;��-;�) *!10�+� /1$$"0%/��%10�

���<�-���

	����������

�: � / ++� /"+�"* !� "! &� B�!�  %�: *� #�#>� :�$!� *� 2%&0 >� ������ 1*� �.*%/�0� 9*  0�

$102 >�2%&0 >��� *1��/ ++�+%0 !-���)+  0��0&�+"09��%!!" �B�!�"! &��0&���(�G��%!!" �

!"!) 0!%10�B�!�)* )�* &�%0�):1!):�� �#".. * &�!�+%0 �������1*�/ ++�/"+�"* �$ &%"$;�

/10��%0%09��0�%#%1�%/!-� ���/>�1)��:%/� .. /�� ������"!"�++>��)) �*!�# �B  0����0&�7�

&�>!�)1!�E%0. /�%10-���:*  �#+%0&�)�!!�9 !�B * �) *.1*$ &�# .1* ��: �!�$)+ !�B * �

/10!%& * &��1�# �0 9��%6 ��	��������-�

6������
������

�:%!�$ �:1&�%061+6 !��: �%0�*�/ * #*�+�%01/"+��%10�1.��B1�.�$%+% !��4�#�#% !�A�.�$%+>��

1.�(�1*���&�>!�1+&�$%/ -���0�)1!%�%6 �/�! !;��0%$�+!�& 6 +1)�0 *61"!�!%90!�# �B  0�5�

�0&�(<�&�>!-���: �#*�%0!�.*1$�!%/2��0%$�+!�$"!��# �/1++ /� &;�:1$19 0%@ &��0&�* E

%01/"+�� &�%0�*�/ * #*�++>�%0�1����+ �!��!%3�(��1�5�&�>�1+&�$%/ -���:%!�! /10&�)�!!�9 �

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�)) 0&%/ !�

8(�

!:1"+&�)* ! 0�� �� !:1*� 0 &� %0/"#��%10� ) *%1&� ��� �1� <� &�>!�� �0&� (��G�%0. /�%6%�>�

�	��������-�

7�����%��
��

�%*"!�0 "�*�+%@��%10;� �!�& !/*%# &�%0� �: �.%.�:� &%�%10�1.� �: ��1*+&��0%$�+�� �+�:�

	*9�0%!��%10M!� �	���� ��0"�+� 1.� �%�901!�%/� � !�!� �0&� ��//%0 !� .1*� � ** !�*%�+�

�0%$�+!;� %!� �: � $ �:1&� "! &� .1*� ! *1�>)%09� �	��� ����;� � *& !;� �-;� ) *!10�+�

/1$$"0%/��%10����<�-���

�: �� !��%!�) *.1*$ &��!�.1++1B!'�

(�� ��1/2� 6%*"!�%!�&%+"� &� �1�>% +&� 5�� �1� (�������<�� �<�G� �%!!" � /"+�"* �%0. /�%6 �

&1! ��) *��<�Z+;��0&��<�Z+�%!��&& &��1� �/:�1.�.1"*�$%/*1�%�* �B ++!�/10��%0%09��<�

Z+� ! *"$� &%+"�%10!-� � 1*� !/*  0%09;� �� .%0�+� ! *"$� &%+"�%10� 1.� (A(�� %!� "! &-��

�1"#+%09�&%+"�%10!��* �"! &�.1*��%�*��%10!-�

��� � *"$A6%*"!�$%3�"* !��* �%0/"#�� &�.1*�,��$%0"� !����54H��)*%1*��1��: ��&&%�%10�

1.��-(�$+�1.�� *1�/ ++�!"!) 0!%10�����;����/ ++!A$+���1� �/:�� !��B ++-�

5�� �� #�/2� �%�*��%10� 1.� 6%*"!�!�1/2� %!� )* )�* &� .1*�  �/:� � !�� "!%09�.1"*�B ++!�) *�

� 0.1+&�&%+"�%10;��<�Z+�) *�B ++-��� !��)+�� !��* �%0/"#�� &����54H�;�<G��	�;�8<G�

:"$%&%�>�.1*��� �1� <�&�>!;�"0�%+� �: �#�/2� �%�*��%10�%0&%/�� !� �:��� �: �!�1/2� 6%*"!�

/10��%0!�5���1�(�������<�-�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�)) 0&%/ !�

8��

��� �: �)+�� !��* ��: 0�.%3 &��0&�!��%0 &�%0���!1+"�%10�1.��-(<G��BA6��/*>!��+�6%1+ ��%0�

�G��6A6��9+"��*�+& :>& ��0&�*%0! &-���+� *0��%6 +>;��: >�$�>�# �.%3 &�B%�:�4�G�

 �:�01+��0&�!��%0 &�B%�:�(G�#�!%/�."!/:!%0-�

<�� �: � <�G�  0&E)1%0�� �%�* � 1.� �: � ! *"$� %!� /�+/"+�� &� #>� �: � �) �*$�0E� *̀# *�

$ �:1&��0&� 3)* !! &��!��: �0 9��%6 �+19(���	��������-�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�)) 0&%/ !�

85�

�??&7>�����

	&=$�-&>�>&6;(�?=�<7�<:�=@&�<'=,(&$3�

�: � .%*!�� %0&%/��%10� �:��� �: * � B�!� �0� 1"�#* �2� 1.� �.*%/�0� �1*! � �%/20 !!� %0� �: �

!"*6 %++�0/ �@10 �B�!�B: 0�.1"*�� */: *10�:1*! !�&% &�B%�:%0���. B�&�>!�1.� �/:�1�: *�

.*1$��(!���1��5*&�1.� #*"�*>����������: ��+! 0#"*9��9*%/"+�"*�+��1++ 9 ����55'<�'5�-,���

(7'�8'�8-��-� � �:%!�* ! �*/:�.�*$� %!� !%�"�� &� (��2%+1$ �* !�01*�:� 1.� �� ++ 0#1!/:;� �0&�

�#1"��57�2%+1$ �* !� �!��1.��: ��1*! ��3)1*���"�*�0�%0 ��/%+%�>����� 0%+B1*�:�%0���) �

�1B0-����1B 6 *;�%0�* �*1!) /��%��B1"+&��)) �*��:����: �.%*!��& � /� &�/�! �1//"** &�10�

�: � 5(!�� P�0"�*>� ����;�B: 0� �� � */: *10�:1*! �0�$ &���*%��0� �$�* ;� (a�> �*!� 1+&;�

"06�//%0�� &�� &% &�) *�/"� +>� ��� �#1"�� (7:��� 10� �: � !�$ � .�*$� %0� �: � �� ++ 0#1!/:�

�%!�*%/�-���:%!�:1*! �B�!�!  0�#>��: �)*%6�� �6 � *%0�*%�0�B:1�!"!) /� &��00"�+�*> �9*�!!�

�13%/%�>;� !%0/ � 1"�#* �2!� 1.� �00"�+� *> � 9*�!!� �13%/%�>� �* � 201B0� �1� 1//"*� &"*%09�+�� �

!"$$ *��0&� �*+>��"�"$0�%0��: ��* �;���.�/���:���/10�*%#"� &��1��: �%0%�%�+�/10."!%10-����

)1!��$1*� $�B�!�&10 ��!�B ++��!�:%!�1)��:1+19>;�#"��01�!) /%.%/�&%�901!%!�B�!�$�& �#>�

�: �)*%6�� �)��:1+19%!�-�� *"$�B�!�/1++ /� &�#"��01��! 0���B�>��1��: �+�#1*��1*>�"0�%+��<�

 #*"�*>������B: 0�1�: *�/�! !�&% &�10��: �.�*$����B:%/:��%$ ��:%!�! *"$�!�$)+ �B�!�

! 0���1��: �	����0&�!"#! ?" 0�+>�� !� &�)1!%�%6 -�

�: � ! /10&� ) *�/"� � & ��:;� �� � */: *10� 0�$ &� ��*%0&�� �$�* ;� 5a� > �*!� 1+&;�

"06�//%0�� &;�)* 90�0��;�1//"** &�10��: ��(!��1.� #*"�*>;�10��+! 0#"*9�����#1"��(8:��-�

�9�%0;���)*%6�� � 6 � *%0�*%�0���� 0& &� �1� �: � /�! -� �� ��+!1�!"*$%! &��00"�+�*> �9*�!!�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�)) 0&%/ !�

8��

�13%/%�>�&" � �1� �: �)* 6%1"!�& ��:� 1.� �: � 1�: *�:1*! � 10� �: �!�$ �)*1) *�>� 5�B  2!�

 �*+% *-���

�: ��:%*&�� */: *10;�0�$ &��%/: ++ ��$�* ;��a�> �*!�1+&;�"06�//%0�� &�;�&% &��/"� +>�

10��+! 0#"*9�10��: ���0&�1.� #*"�*>-��: �!:1B &����3%���0&�0 *61"!�!%90!��0&�&%&�01��

* !)10&��1��* ��$ 0����9�	���0&�&1)�$%0 �-��	0��: �!�$ �&�>;��: �.1"*�:�� */: *10;�

0�$ &�
�"*���$�* ;��a�> �*!�1+&;�"06�//%0�� &�;�&% &��/"� +>�.1++1B%09�%0%�%�+�& � /�%10�

 �*+>�%0��: �$1*0%09-��

�B1�&�>!�+�� *����� #*"�*>�;��: �.%.�:�� */: *10;�0�$ &���*���$�* ;��a�> �*!�1+&;�%0�

"� *1�B: 0�&�$�6�//%0�� &�%0�(888�;�&% &��/"� +>�10��+! 0#"*9-� �	0� �: �!�$ �&�>���

9 +&%09���10>��0�$ &��"*):>;��9 &����> �*!;�&% &�10�	�2:%++��*$� � ��� 55'<5'(<-����

(7'��'�(-���1..��: ��1�� +�*>�*1�&�%0��: �&%!�*%/��1.��"%+!*%6 *;��#1"��8�2%+1$ �* !�B !�E

!1"�:EB !�� 1.� �+! 0#"*9-� � � � # /�$ � %++� 10� (8�:�  #*"�*>� �0&� B�!� )* 6%1"!+>�

"06�//%0�� &-��� 6 0�1�: *�:1*! !�10��: �.�*$�B * �"0�.. /� &-���

�B1� &�>!� +�� *� �� /1+�� ���� ��&&+ � :1*! �;� "00�$ &� .1�+;� 7� $10�:!� 1.� �9 � �0&�

"06�//%0�� &;�&% &�%0��: ��.� *0110�10��: �.�*$��*1"9: 0&����55'<4'�<-8���(7'�8'5�-7��

�#1"�� ��2%+1$ �* !�1"�!%& ��� ++ 0#1!/:��+109!%& � �: �� *!� ��%6 *� �(��2$M!�!1"�:�1.�

�+! 0#"*9�-��� �!:1B &�!>$)�1$!�1.�B �20 !!��0&����3%����. B�:1"*!�# .1* �& ��:-��

�01�: *��B1�&�>!�+�� *���7� #*"�*>�����10>�/*1!!#* &�0�$ &��"*):>��*1B0;�9 +&%09;�

�))*13%$�� +>� �,�> �*!� 1+&� �0&�01�201B0�6�//%0��%10� �9�%0!�����;�&% &�%0� �: � �*+>�

:1"*!�1.� �: �$1*0%09�.1++1B%09�/+%0%/�+�!>$)�1$!�.1*�5�&�>!�10� �: �.�*$���2��*%� ���

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�)) 0&%/ !�

8<�

55'<8'�4-8���(7'�7'<<-���1..��: ��00�0&�+ �*1�&��#1"��7�2%+1$ �* !�.1*$��� ++ 0#1!/:�

�0&� �))*13%$�� +>� ��2$M!�!1"�:� 1.� �*1"9: 0&-� � � �.%*!��!:1B &�!>$)�1$!� 10� �<�:�

 #*"�*>-��

�: �0 3��/�! �B�!�10+>�& � /� &�$1* ��:�0���B  2�+�� *�B: 0����:1*1"9:#* &�0�$ &�

�1B���*  ��� ++ ��$�* ;�(��> �*!�1+&;�6�//%0�� &��00"�++>�D�+�!��6�//%0��%10�&"*%09���>�

���5��B * � "�:�0�! &�����610�""*�!�"&����5�'�('55-<���(7'�8'��-5��10��: ��� ++ 0#1!/:E�

�1$ *! ��� !��&%!�*%/��#1"0&�*>;��#1"��(8�2%+1$ �* !�&" �!1"�:�.*1$��+! 0#"*9-���:%!�

�0%$�+�B�!�%++�.1*����+ �!����B  2�# .1* �# %09�)"��&1B0-��

	0� (5� ��*/:� �� ! /10&� :1*! � 10� �: � .�*$� ��2��*%;� �)�+11!�E/*1!!� 0�$ &� ��+>)!1�

�$�* ;�<�> �*!�1+&;�"06�//%0�� &��&% &��.� *�# /1$%09�%++�10��: �5*&���*/:-��

�� ��� ��&&+ *;���> �*!�1+&;�$�+ �0�$ &��*"%0�� *&;�# /�$ �%++� 10� �: � 6 0%09�1.� (<�

��*/:�10� �: �.�*$��* & 0: %$� ��� 55'<4'54-4���(7'�7'�4-8�;� �#1"�� ,�2%+1$ �* !�.*1$�

�� ++ 0#1!/:��+109��: �� *!� ��%6 *�6�++ >-� ��:%!��0%$�+�B�!�6�//%0�� &�10��0&���*/:�

�����B%�:��: �.%*!��#1��+ �1.�����6�//%0 ��0&�* $�%0 &�10�)�!�"* !�B%�:1"��"! �1.�%0! /��

* ) ++ 0�-� �� �&% &�10� �: �(4�:� 1.���*/:-� �"*�: *�%06 !�%9��%10�* 6 �+ &� �:��� �01�: *�

:1*! �&% &��/"� +>�10��:%!�)*1) *�>�10��: ��<�:� #*"�*>;�#"��B�!�01��* )1*� &�#>��: �

1B0 *�"0�%+��#1"��4�&�>!��.� *�%�!�#"*%�+-��1�!�$)+ !�/1"+&��:"!�# �/1++ /� &��1�/10.%*$�

�: �&%�901!%!-�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�)) 0&%/ !�

8,�

	0� �: � !�$ � &�>� �� ��� ��&&+ *� .1�+;� $�* ;� 7� $10�:!� 1+&;�&% &� 10� �*1"9: 0&� �.� *�

!��*�%09� �1�!:1B�!>$)�1$!�10� �: �(��:���*/:-� � �: �B�!�6�//%0�� &�10��4�:�  #*"�*>�

�����B%�:��: �(!��.*�/�%10�1.��: �����6�//%0 -����

�: �0 3��&�>����:1*1"9:#* &;�0�$ &��) /%�+��&%�%10��7�> �*�1+&�$�* �B%�:�.1�+����.11�;�

6�//%0�� &��00"�++>;�+�!��6�//%0�� &���>����5�;�&% &�10��610�""*��.� *�# /1$%09�%++�10�

�: �(<�:���*/:-��

	0��: ����1.���*/:;��: �%0. /�%10�B�!�& � /� &��B�>�.*1$��: �� *!� ��%6 *���++ >;�.1*�

�: �.%*!�� �%$ �!%0/ � �: �� */: *10!�&% &� ��� �+! 0#"*9;�B: 0� ���1 *) *&;� ��> �*!�1+&;�

9 +&%09;�&% &�10��1 &6 *B�/:��.�*$����55'�,'54-7���(7'�('<�-5��1..��: ��) !��10���1�&�

�="!��1..��: ��5(���# �B  0��"*#�06%++ ��0&��+%): "B +��$�9%!� *%�+�&%!�*%/��1.�� ++6%++ �-��

�:%!�)*1) *�>�%!��))*13%$�� +>�(,�2$M!�01*�:B !��1.��+! 0#"*9-��1"*�:1*! !�*�0�B%+&�

10��: �)*1) *�>��0&�B * �"06�//%0�� &-� ��*%1*��1��: �10 �:1*! �!"//"$#%09;��: >�:�&�

#  0�9*�@%09�0 3���1���6+ %-��

�01�: *�& ��:� 1//"** &� 10� �: �.�*$��610�""*�10� �����*/:;�B: 0� ���:1*1"9:#* &�

.1�+;� /1+�;� �))*13%$�� +>� ,� $10�:!� 1+&;� &% &� �/"� +>-� � �:%!� �0%$�+� :�&� 01�� #  0�

6�//%0�� &��0&�:�&�#  0�!��#+ &�!%0/ ��: �)* 6%1"!�& ��:!-��

�: �+�!��/�! ;����:1*1"9:#* &;�(��> �*�1+&;�/1+�;�"06�//%0�� &;�&% &�) *�/"� +>�10���)+1��

="!�� 1"�!%& � ��+#�!2*��+� ��� 55'5�'��� �� (7'58'���� �#1"�� (<� 2%+1$ �* !� !1"�:� 1.�

��+$ !#"*>��0&��#1"��5��2%+1$ �* !�01*�:B !��1.��+! 0#"*9-� ��:*  �1�: *�:1*! !�10�

�: �.�*$;��++�"06�//%0�� &�B * �"0�.. /� &-���:%!�B�!��: �."*�: !��)1%0��.*1$��+! 0#"*9�

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  



�)) 0&%/ !�

84�

B: * �%0. /�%10�B�!�& � /� &-� ��"*6 %++�0/ �#>�$ �0!�1.� �: �?" !�%100�%* �!"*6 >�B�!�

 3� 0& &��1�%0/+"& ���(��2$�*�&%"!�!"**1"0&%09��:%!�/�! -��1*�"0�� +>;�%��B�!�& � *$%0 &�

�:����: �%0. /�%10�&%&�01��!)* �&�.*1$��:%!�.1/"!-�

�0� �1��+;� !%3�  0� :1*! !� &% &� %0� �:%!� (�EB  2� ) *%1&-� ��  � %9"* � 8� .1*� 9 19*�):%/�+�

&%!�*%#"�%10-����: �%0. /�%10�!)* �&��: �."*�: !��%0���01*�: *+>�&%* /�%10;�B%�:��: �/+1! !��

/�! ��1��: �.*  �@10 �1//"**%09���&%!��0/ �1.����2%+1$ �* !�.*1$�%�!� �!� *0�#1"0&�*>-���

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  SSiinnccllaaiirr,,  MM  ((22000077))  


