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a(�°qd^�k^sdq^k�<�1→pg�<�1�–�→�–�1 2�–�4�<�1/ 2→�bl1

30 � �B^kbtk^�dk�Úqd^�sns^k�x�dk�unktldm�cd�tm�bnmn�cd�4�bl�cd�q^chn�x�0/�cd�fdmdq^sqhy-�
C^�dk�u^knq�dw^bsn-

� ?kstq^�<� 0/ 4 64 4 2“1 1 < < �bl

� °qd^�k^sdq^k�<�→Qf�<�→�–�4�–�0/�<�4/→�bl1

� °qd^�a^rd�<�→Q��1�<�14→�bl1

� °qd^�sns^k�<�4/→�*�14→�<�64→�bl1

0/�bl

4�bl

Unktldm�<� 2
0 →Q��1g�<� 2

0 →�–�14�–�4 ì2 2
014 2< �bl2
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31 � �B^kbtk^�dk�odqéldsqn�cd�knr�sqhÚmftknr��?AB+��CDE��x��FGH-��Dwoqdr^�dk�qdrtks^cn�bnm�
q^chb^kdr-

3�s

B H

C F 

A DE G

/AB� : :/B /A AB3 1 1/ 1 4 3 2 4 1 0 41 1 1 1 1< * < < < * < < * <

� Odqéldsqn�cd��/AB�<�1 4 4 4 4 2 4* * < * �t

CED� : :CE CD ED3 3 21 3 1 3 2 4 01 1 1 1< * < < < * < <

� Odqéldsqn�cd��CED�<�3 1�*�4�*�0�<�5�*�3 1�t

FGH� : :FG FH FG GH3 1 1/ 1 4 1 4 1 1 1 11 1 1 1< * < < < < < * <

� Odqéldsqn�cd��FGH�<�1 4 1 4 1 1 3 4 1 1* * < * �t

32 � �Dwoqdr^�bnln�hmsdqu^kn�knr�móldqnr�ptd�udqhehb^m�b^c^�tm^�cd�k^r�rhfthdmsdr�cdr,
hft^kc^cdr9

^(�{�v���{�;�2� a(�{�v���“�0{�≥�4� b(�{�v�)�2{�;�3

…Bñln�dwoqdr^qé^r�knr�móldqnr�ptd�udqhehb^m�k^r�cdrhft^kc^cdr�bnmsq^qh^r�^�k^r�^msdqhn,
qdr>�Dr�cdbhq9

{�v���{� �2����������{�v���“�0{�=�4�����������{�v�)�2{� �3

^(�{�v��{�;�2��Φ��“2�;�v�;�2��Φ��v�×�%“2+�2(
a(�{�v�“�0{�≥�4��Φ��“4�≥�v�“�0�≥�4��Φ��“�3�≥�v�≥�5��Φ��v�×�Y“�3+�5[
b(�{�v�*�2{�;�3��Φ��“�3�;�v�*�2�;�3��Φ��“6�;�v�;�0��Φ��v�×�%“6+�0(
Bt^mcn�k^r�cdrhft^kc^cdr�rnm�bnmsq^qh^r�^�k^r�^msdqhnqdr+�rd�qdoqdrdms^qÍm�ldch^msd�k^�tmhñm�
cd�cnr�hmsdqu^knr9

{�v��{�.�2��Φ��
Y + (
% + [

2
2

q
q

v
v

v
v

2
2

2
2

.
≥ “

≤
“≤ “

*) 3��Φ��v�×�%“≤+�“2[�∩�Y2+�*≤(

{�v�“�0{�=�4��Φ�� % +
% + ≤(

(
2
2

2
2

q
qv

v
v

v
v

v
0

5
3

0 4
4

5
3“ “ “ “≤ “

“ =
;

=
;

*) 3��Φ��v�×�%“≤+�“�3(�∩�%5+�*≤(

{�v�*�2{�.�3��Φ��
. + (

% +≥
.
≥

Y
[

2
2

2
2

q
q

v v
v

v
vv

32
2 3

0
6

0
6

≤
“≤“ “ “

**
*) 3��Φ��v�×�%“≤+�“6[�∩�Y0+�*≤(

Eéi^sd�ptd�^k�bnfdq�k^r�cdrhft^kc^cdr�bnmsq^qh^r+�bnfdlnr�sncnr�knr�móldqnr�qd^kdr�dwbdosn�knr�
ptd�gdlnr�bnfhcn�dm�knr�hmsdqu^knr�cd≈mhcnr�^msdqhnqldmsd-

33 � �?udqhft^�o^q^�ptá�u^knq�cd��v��rd�otdcdm�b^kbtk^q�k^r�rhfthdmsdr�q^ébdr9

^(� v 6“ � a(� v4 “ � b(� v“ � c(� v 01 )

^(�v�“�6�.�/��Φ��v�.�6��Φ��v�×�Y6+�*≤(� a(�4�“�v�.�/��Φ��“v�.�“4��Φ��v�≥�4��Φ��v�×�%“≤+�4[

b(�“v�.�/��Φ��v�≥�/��Φ��v�×�%“≤+�/[� c(�v��1�*�0�.�/��Φ��v�×�%“≤+�*≤(
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34 � �…BtÚk�cd�knr�móldqnr�0�“� 2�n�2�)� 1�dr�rnktbhñm�cd�k^�dbt^bhñm��v���1�“�5v�)�6�<�/>

H��	�F� 2(1�“�5�–�%0�“� 2(�*�6�<�0�*�2�“�1 2�“�5�*�5 2�*�6�<�4�*�3 2�p�/

� Dk�móldqn�%0�“� 2(�mn�dr�rnktbhñm-

H������ 1(1�“�5�–�%2�*� 1(�*�6�<�8�*�1�*�5 1�“�07�“�5 1�*�6�<�/

� Dk�móldqn�%2�*� 1(�dr�rnktbhñm-

35 � �Knr�otmsnr� �?� �x� �A� �chuhcdm�k^�ch^fnm^k�cdk�bt^cq^cn�dm�
sqdr�o^qsdr�hft^kdr-

Rh�dk�Úqd^�cdk�bt^cq^cn�dr�25�bl1+�…btÚmsn�ldchqÚ�dk� k^cn�cdk�
qnlan>�C^�dk�u^knq�dw^bsn-

 

A

� °qd^�cdk�bt^cq^cn�<�k��1�<�25��Φ��k�<�5�bl
� Ch^fnm^k�cdk�bt^cq^cn9��c�<� 5 5 5 11 1* < �bl

� 2/A NA2
0 5 1 1 1 1

0 1 1 1bl< < < < �bl

� NO c
1 1

5 1 2 1< < < �bl

)

A

N

O

t

5�bl

P

K^cn�cdk�qnlan9��v�<� % ( % (NO NA 2 1 1 1/ 1 41 1 1 1* < * < < �bl

36 � �Rh��knf�v�<�0+2��x��knf�x�<�/+7+��b^kbtk^9

^(�knf�%v�–�x(� a(�knf�% (v x � b(�knf�
v
x
1 � c(�knf�

x
v

^(�knf�%v�–�x(�<�knf�v�*�knf�x�<�0+2�*�/+7�<�1+0

a(�knf�%v x (�<�knf�v�*� knf x1
0 �<�0+2�*� +

1
/ 7 �<�0+2�*�/+3�<�0+6

b(�knf�
v
x
1

c m�<�knf�x�“�1knf�v�<�/+7�“�1�–�0+2�<�/+7�“�1+5�<�“0+7

c(�knf� knfx
v

x
v

1
0

1
0< < �%knf�v�“�knf�x(�<� 1

0 %0+2�“�/+7(�<� 1
0 �–�/+4�<�/+14

37 � �Rh��?�<�
x
v7 1

+��b^kbtk^��knf1�?��r^ahdmcn�ptd��knf1#v#<�0+4��x��knf1�x�<�“/+5-

knf1�
x
v7 1

�<�knf1�7v��1�“�knf1� x �<�knf1�7�*�1knf1�v�“� 1
0 knf1�x�<

� <�2�*�1�–�0+4�“� 1
0 �–�%“/+5(�<�2�*�2�*�/+2�<�5+2
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38 � �Sq^mrenql^�drs^r�dwoqdrhnmdr�dm�nsq^r�dpthu^kdmsdr�snl^mcn�knf^qhslnr9

^(�L�<�0/vx���2� a(�M�<�
v

y x
1

2
� b(�O�<�v���1� xy

^(�knf�K�<�knf�%0/vx��2(�<�knf�0/�*�knf�v�*�2knf�x�<�0�*�knf�v�*�2knf�x

a(�knf�M�<�knf�
v
y x

1

2
�<�knf�%y��2x(�“�knf�%v��1(�<�knf�%y��2(�*�knf�%x(�“�1knf�v�<�2knf�y�*�knf�x�“�1knf�v

b(�knf�O�<�knf�%v��1 xy (�<�knf�v��1�*�knf�% xy (�<�1knf�v�*� 1
0 knf�%xy(�<�1knf�v�*� 1

0 %knf�x�*�knf�y(�<

� � <�1knf�v�*� 1
0 knf�x�*� 1

0 knf�y

4. � �Dwoqdr^��L+��dm�b^c^�b^rn+�rhm�knf^qhslnr9

^(�knf�L�<�knf�%v�“�2(�)�1knf�v

a(�knf�L�<�knf�%v�)�0(�“�knf�x�)�knf�2

^(�knf�K�<�knf�%v�“�2(�*�1knf�v�<�knf�%v�“�2(�*�knf�%v��1(�<�knf�Y%v�“�2(�–�v��1[
� Ktdfn9��K�<�v��1%v�“�2(

a(�knf�K�<�knf�%v�*�0(�“�knf�x�*�knf�2�<�knf� % (
x

v2 0*

� Ktdfn9��K�<� % (
x

v2 0*



TmgcUc�0,�Hóldpnr�pdUjdr !"#

21

EMsdlzseaMr�noedmsMcMr�
M�iMr�AmrdéMmtMr�4aMcáleaMr� 

9nagiP�20
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40 � �Tm^�qnb^�cd�ohdcq^�b^khy^�odr^�72/�f-�K^�l^r^�cd�b^c^�lnkábtk^�cd�drs^�ohdcq^�dr+�

^oqnwhl^c^ldmsd+�0+55�–�0/“11�f-�?�b^tr^�cd�k^�dqnrhñm+�k^�ohdcq^�ohdqcd�0/02�lnkábtk^r�
b^c^�rdftmcn-�Rh�k^�dqnrhñm�rd�l^mshdmd�bnmrs^msd+�…btÚmcn�cdr^o^qdbdqÚ�k^�ohdcq^�onq�
bnlokdsn>�C^�tm^�bns^�cdk�dqqnq�^arnktsn-

B^c^�rdftmcn�ohdqcd�0/02�–�%0+55�–�0/“11(�f�<�0+55�–�0/“8�f
O^q^�ptd�cdr^o^qdyb^�k^�ohdcq^9�72/�<�0+55�–�0/“8�–�v+��cnmcd��v��rnm�knr�rdftmcnr�ptd�o^r^m-

v�<�
+ –0 55 0/

72/
8“ �<�4//�–�0/8�<�4�–�0/00�r

Ŝ qc^qÍ�dm�cdr^o^qdbdq+�^oqnwhl^c^ldmsd+�4�–�0/00�rdftmcnr-
Dqqnq�^arnktsn�;�4�–�0/0/

41 � �Ctq^msd� knr� ^ínr�cd� k^� bqhrhr� ehm^mbhdq^+�tm^�uhuhdmc^+�ptd� bnrs^a^�14/�///�π� dm�
1//7+�rd�etd�cdu^kt^mcn�tm�3�!�^mt^k�ctq^msd�4�^ínr-�?�o^qshq�cd�1/02�rtahñ�tm�2+4�!�
g^rs^�ptd�rd�udmchñ�1�^ínr�cdrotár-

^(�…BtÚk�etd�dk�oqdbhn�cd�udms^>�Dwoqár^kn�dm�lhkdr�cd�dtqnr�x�c^�tm^�bns^�cdk�dqqnq�^arn,
ktsn�x�tm^�bns^�cdk�dqqnq�qdk^shun�bnldshcn-

a(�…BtÚk�etd�dk�émchbd�cd�u^qh^bhñm>�Ch�rh�bnqqdronmcd�^�tm�^tldmsn�n�^�tm^�chrlhmt,
bhñm-

^(�14/�///�–�%/+85(4�–�%0+/24(1�<�107�250+8/�π
� Dk�oqdbhn�cd�udms^�etd�cd�tmnr�107�lhk�dtqnr-
� Dqqnq�^arnktsn�;�4//�π
� Dqqnq�qdk^shun�;�/+//1�<�/+1�"
a(�Ámchbd�cd�u^qh^bhñm�sns^k�<�%/+85(4�–�%0+/24(1�<�/+762+�ptd�bnqqdronmcd�^�tm^�chrlhmtbhñm-

42 � �Ctq^msd� 1/01+� dk� unktldm� cd� ^ft^� chrsqhathcn� ^� knr� gnf^qdr� dro^ínkdr� etd�
1�2/8#gl2+�ptd�rtotrn�dk�58+1�!�cdk�sns^k-�K^�hmctrsqh^�tshkhyñ�dk�10+2�!+�x�dk�qdrsn�etd�
o^q^�dk�bnmrtln�ltmhbho^k-

^(�Rh�k^�onak^bhñm�dro^ínk^�dq^�cd�35+66�lhkknmdr+�…btÚk�etd�dk�bnmrtln�ldchn�onq�g^ah,
s^msd�x�cé^>

a(�…BtÚmsnr�khsqnr�tshkhy^qnm�knr�^xtms^lhdmsnr>

C^�tm^�bns^�cdk�dqqnq�^arnktsn�x�nsq^�cdk�dqqnq�qdk^shun�dm�b^c^�ldchc^-

^(�
+ –35 66 0/
1 2/8

5 �<�38+26�–�0/“�5�gl2.g^ahs^msd��ctq^msd�1/01

� 1/01�etd�ahrhdrsn��Φ��155�cé^r
� 38+26�–�0/“�5�gl2�<�38+26�–�0/“�5�–�0/5�l2�<�38+26�l2

� +
255

38 26 �<�/+02�l2.g^ahs^msd�x�cé^

� Dqqnq�^arnktsn�;�/+//4�l2
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� Dqqnq�qdk^shun�;� +
+

/ 02
/ //4 �;�/+/27�<�2+7�"

a(�58+1�"�cd��v�<�1�2/8�gl2��Φ��v�<�2�225+60�gl2

� Knr�^xtms^lhdmsnr�tshkhy^qnm�dk�0//�“�58+1�“�10+2�<�8+4�"-
� 8+4�"�cd�2�225+60�gl2�<�206�gl2�<�206�–�0/8�khsqnr
� Dqqnq�^arnktsn�;�/+///4�–�0/8�<�4�–�0/4�khsqnr

� Dqqnq�qdk^shun�;�
–

–
206 0/

4 0/
8

4
�<�/+/05�–�0/“�3�<�/+///04�"

43 � �B^kbtk^�k^�^kstq^�cd�tm�sdsq^dcqn�qdftk^q�cd�7�bl�cd�^qhrs^-�Dwoqdr^�dk�qdrtks^cn�bnm�
q^chb^kdr-

� ?kstq^�cd�tm^�b^q^9

� v�<� 53 05 37 3 2“ < < �bl

� –/G 2
1 3 2 2

7 2< < �bl

7

3

7g

U

G )

t

?kstq^�cdk�sdsq^dcqn9�g�<� 7 1
7 2 53

3
081 53 37 05“ “ “1

1
< < <c m �<�3�bl

44 � �B^kbtk^�dk�unktldm�cd�tm�nbs^dcqn�qdftk^q�btx^�^qhrs^�lhcd� 5�bl-�Dwoqdr^�dk�qdrtk,
s^cn�bnm�q^chb^kdr-

� c�<� 5 5 01 1 2* < < �bl

� c
1 2< �bl

� ?kstq^�cd�k^�ohqÍlhcd�<� % ( % (5 2 2“1 1 < �bl

g
c

π
…
5 π

…
5

π
…
5

Unktldm�cdk�nbs^dcqn�<�1 % (2
0 5 2 3 21 <b l �bl2

45 � �Dm�tm�sqhÚmftkn�dpthkÚsdqn�cd�0/�bl�cd�k^cn+�rd�bnqs^m�cd�k^r�drpthm^r�sqhÚmftknr�
dpthkÚsdqnr�cd�k^cn��v��x�^ré�rd�nashdmd�tm�gdwÚfnmn-�B^kbtk^�dk�u^knq�cd��v��o^q^�ptd�dk�
Úqd^�cd�drd�gdwÚfnmn�rd^�0/ 2�bl1-

� 0/1�<�g1�*�41��Φ��g1�<�0//�“�14�<�64��Φ��g�<� –64 4 2 4 21< <

� °qd^�sqhÍmftkn�<� –
1

0/ 4 2 14 21
a^rd – ^kstq^ < < �bl1

0/�bl

4�bl

g

� v��1�<�g0
1�*� v

1
1a k � g0

1�<�v��1�“� v v
3 3

21 1
<t tg0

t…
1

� g0�<� v v
3

2
1
21

<
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°qd^�sqhÍmftkn�ptd�pths^lnr�<�
v – v

va
1

1
2

3
2

1
– g – 10 < <

°qd^�gdwÍfnmn�<�°qd^�sqhÍmftkn�hmhbh^k�“�2�–�°qd^�sqhÍmftkn�cd�k^cn��v��Φ

Φ��0/ – v2 14 2
3

2 2“
1

< ��Φ�� v
3

2 2 04 2– 1
< ��Φ��v��1�<�

2 2
5/ 2 �<�1/��Φ��v�<� 1/ 1 4< �bl

46 � �Drsd�dr�dk� knfnshon�cd�tm�bkta�cdonqshun-�K^�ehftq^�rdqÚ�qdoqnctbhc^�dm�chedqdmsdr�
s^l^ínr-

^(�G^kk^�dk�q^chn�cd�b^c^�^qbn�dm�tm�bt^cq^cn�cd�k^cn�1�l-

a(�Bnloqtda^� ptd� k^� qdk^bhñm� dmsqd� knr� q^chnr� cd� knr� ^qbnr� dr� �
1�“�0-

b(�G^kk^�dk�odqéldsqn�x�dk�Úqd^�cd�k^�o^qsd�rnlaqd^c^�dm�tm�bt^,
cq^cn�cd�1�l�cd�k^cn-

 

A B

C

^(�� Ch^fnm^k�cdk�bt^cq^cn9��c�<� 1 1 1 11 1* < �l

� � Q�<� c
1 1< �l

� � p�<�1�“�Q�<�1�“� 1�l
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Q
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1
1 1

1
1 0 1
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ì ì
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3
3

1 1 1

3 3
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Sns^k9 “ l

<

<
* <
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a
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� úlst

� � 11�“�3 % (ì ì ì ìQ p
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3
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3 1
1

1
1 1“ “ “ “1 1 1

< �<

� � � <�3�“�→�“�→%2�“�1 1(�<�3�“�→%3�“�1 1(

� � °qd^�sns^k�<�1 % (ì3 3 1 1“ “4 f�<�7�“�7→�*�3→ 1�l1
�

p

Q

PdejdvhnmZ�rnaqd�jZ�sdnqéZ
47 � �Rh��v��dr�tm�móldqn�cdk�hmsdqu^kn�Y“0+�2(�d��x��dr�tm�móldqn�cdk�hmsdqu^kn�%/+�3[+�dwokh,

b^�dm�ptá�hmsdqu^kn�otdcd�drs^q��v�)�x-

Y + (
% + [ % + (

q
q q

v
x v x

0 2
/ 3 0 6
“

“*3
v��otdcd�rdq�“0-��x��dr�rhdloqd�l^xnq�ptd�/-�Onq�s^msn+��v�*�x��dr�rhdloqd�l^xnq�ptd�“0-
v��dr�rhdloqd�ldmnq�ptd�2-��x��otdcd�rdq�3-�Onq�s^msn+��v�*�x��dr�rhdloqd�ldmnq�ptd�6-
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48 � �Q^ynm^�rh�rnm�udqc^cdq^r�n�e^kr^r�drs^r�hft^kc^cdr9

^(� Y a Y a– –2 5< � a(� Y a Y a2 2 2) < )

b(� % (Y a Y a–12 12< � c(� Y a Y a–01 13 2<

^(�E^krn-�� – –Y a Y a2 2 15<
a(�E^krn-
b(�Udqc^cdqn-�� – % – (Y a Y a Y a12 1 12 12< <
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c(�/DA BDCx% % ��drsÍm�dm�onrhbhñm�cd�Ŝ kdr+�onqptd�� /DA BDC<� � ��%notdrsnr�onq�dk�uáqshbd(�
x��/A�..�BC-��Onq�s^msn9

� +
+

–2v v04
5

0/ 1
0/ 1
5 04< < �<�7+71�l

0. � �Dm�k^�ehftq^+�dk�rdfldmsn��CD��dr�o^q^kdkn�^��?A-

Itrshehb^�ptd�knr�sqhÚmftknr��?AB��x��BCD��rnm�rdldi^msdr�x�b^kbtk^��CD ��
x��DB -

 

B

C

D
A

5�bl
01�bl

3+7�bl

7+
3�b
l

Knr�sqhÍmftknr��/AB��x��BCD��rnm�rdldi^msdr�onqptd�shdmdm�tm�Ímftkn�bnlóm+��B]+��x�knr�k^cnr�
notdrsnr�^�drd�Ímftkn�rnm�o^q^kdknr+��CD�..�/A-��DrsÍm�dm�onrhbhñm�cd�Ŝ kdr-
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°qd^�cdk�sqhÍmftkn��ECD�<� + –
1

01 4 4 �<�20+14�bl1

°qd^�cdk�sqhÍmftkn��/AF�<� –
1

2/ 5 �<�8/�bl1

°qd^�cdk�odmsÍfnmn�<�2/�–�01�“�20+14�“�8/�<�127+64�bl1

Odqéldsqn�cdk�odmsÍfnmn9

ED DB BF F/ /E* * * * �<�02+35�*�06+4�*�5�*�2/+48�*�6�<�63+44�bl

34 � �Dm�drs^r�cnr�bhqbtmedqdmbh^r�bnmbámsqhb^r+�dk�q^chn�cd�k^�l^xnq�dr�dk�sqhokd�ptd�dk�cd�
k^�ldmnq-

B 

A

N

Gdlnr�sq^y^cn�dk�chÚldsqn��?B��x�k^�btdqc^��AB+��ptd�dr�s^mfdmsd�^�k^�bhqbtmedqdmbh^�
hmsdqhnq-

Rh�� ?A !<�0/!bl+��…btÚmsn�lhcdm�knr�q^chnr�cd�b^c^�bhqbtmedqdmbh^>

Knr�sqhÍmftknr��/AB��x��NOB��rnm�rdldi^msdr+�onq�rdq�qdbsÍmftknr�bnm�tm�Ímftkn�^ftcn�bn,
lóm-

B)

A

N

O
p

Rh�� NO �<�p��Φ�� NB �<�2p��Φ�� /B �<�5p

2
NO
/A

NB
/B

p p
p0/

2
5< < ��Φ��0/�<�1p��Φ��p�<�4

Knr�q^chnr�lhcdm�4�bl�x�04�bl-
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35 � �Dm�dk�sqhÚmftkn�qdbsÚmftkn��?AB+��gdlnr�sq^y^cn�k^�^kstq^�rnaqd�k^�ghonsdmtr^��AG-

 BG

A

G^kk^�dk�Úqd^�cdk�sqhÚmftkn�dm�dk�ptd�bnmnbdlnr�� ?A !<!04!bl��x��GB �<�05�bl-

) t

04

05

g
BG

A

–
v

v
04

05
g
g

1 1 1

1
* <
<

* ��05v�*�v��1�<�114��Φ��v��1�*�05v�“�114�<�/��Φ

� Φ��v�<� º
1

05 23“ �<� �“14- Mn u^kd
8

g1�<�05�–�8��Φ��g�<�01�bl

°qd^�<� –
1

14 01 �<�04/�bl1
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9nagiP�028

OqnajdlZr�¡)“
36 � �?A��x��BC��rnm�cnr�dchehbhnr�cd�07�l�x�04�l+�qdrodbshu^ldmsd+�

x�ptd�chrs^m�dmsqd�ré�13�l-�Cdrcd�dk�otmsn�cd�bnqsd+��O+��cd�k^r�qdb,
s^r��?C��x��BA+��rd�sq^y^�tm^�odqodmchbtk^q�^��?B-��G��dr�dk�ohd�cd�
dr^�odqodmchbtk^q-

^(�B^kbtk^��OG -

a(�Cdltdrsq^�ptd�k^�knmfhstc�cd��OG��cdodmcd�cd�k^�^kstq^�cd�knr�
dchehbhnr�x�mn�cd�rt�rdo^q^bhñm-�

 B

A
C

O

G
13�l

07�l 04�l

^(�� �Sq^y^lnr�dk�rdfldmsn��DE��o^q^kdkn�^��/B��x�ptd�
o^r^�onq��O-�

� � �Knr�sqhÍmftknr��ADO OGBx% % ��rnm�rdldi^msdr�onq,

ptd�rnm�qdbsÍmftknr�x�� AOD OBG<� � -��Onq�tm^�q^,

yñm�^mÍknf^�s^lahám�kn�rnm��COE O/Gx% % -
�

) B

A

D

C

E
t

x y

O

G
13�l

07�l 04�l

� Sdmdlnr+�onq�s^msn9

� 2v
v

y
x

v
v

x
y v

v
v

v
07

04
07

04

“

“
“

“

<

<
<

]

_

`

a
a

aa
��Φ��%07�“�v(%04�“�v(�<�v��1��Φ

� � Φ��16/�“�07v�“�04v�*�v��1�<�v��1��Φ��v�<� 22
16/ �<�7+07�l

+���.68<�?2<=8�:>.�5*�.,>*,2Q7�-.�5*�:>.�1.68<�8+=.72-8��OG �dr9

�
¡v

v
v

vg “
g “

<

� cnmcd��g��x��g¡��rnm�k^r�^kstq^r�cd�knr�dch≈bhnr-
� Drs^�dbt^bhñm�mn�cdodmcd�cd��x��mh�cd��y+��knr�o^qÍldsqnr�cd�knr�ptd�cdodmcd�k^�rdo^q^bhñm�

cd�knr�dch≈bhnr-

37 � �Tm^� dredq^� ^onx^c^� dm� dk� rtdkn� oqnxdbs^� tm^�
rnlaq^� ptd� kkdf^� g^rs^� 0/� l� cdk� otmsn� cnmcd� k^�
dredq^�snb^�dk�rtdkn-�Dm�drd�lnldmsn+�tm�onrsd�udq,
shb^k�cd�0�l�cd�^ksn�oqnctbd�tm^�rnlaq^�cd�0�l-�
B^kbtk^�dk�q^chn�cd�k^�dredq^-

 A0/�l 0�l
0�l

C

B

N

� Knr�sqhÍmftknr��S��x��Sz��rnm�rdldi^msdr-

� /B /A< �<�0/�l

)

S

S'
A0/�l 0�l

0�l

C

B

N
p

p

� BA 0/ 0/ 0/ 11 1< * < �bl
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Onq�k^�rdldi^my^�cd��NBC��x��/AB+��sdmdlnr9

2 2
/A
NC

BA
NB p p p p0/ 0/ 1

0/ 1 0/“ “< < < ��Φ

� Φ��p�� 2 p1 0 0/
0 1

0/ 0/ 1 0“* < <
*

<4 4f f�g�3+03�bl

38 � �Tm^�cd�k^r�ch^fnm^kdr�cd�tm�qnlan�lhcd�13!bl�x�dk�q^chn�cdk�béqbtkn�hmrbqhsn�dm�chbgn�
qnlan�dr�7�bl-�B^kbtk^�dk�odqéldsqn�x�dk�Úqd^�cdk�qnlan-

� Dm�dk�sqhÍmftkn�qdbsÍmftkn��N/O�9

� /O 1�<�011�“�71��Φ��/O �<� 7/�g�7+83�bl
� Dm�dk�sqhÍmftkn�qdbsÍmftkn��N/A�9

� 71�<� –
+

2/O OA OA
7 83
53< �g�6+05�bl

� K^cn�cdk�qnlan9�7+83�*�6+05�<�05+0�bl
� Odqéldsqn�cdk�qnlan9�3�–�05+0�<�53+3�bl

N A

O

)

01
7

c.1

Ch^fnm^k9�� c
1

1b l �<�05+01�“�011��Φ�� c
1 �g�0/+62��Φ��c�g�10+35�bl

°qd^9� – +
1

13 10 35 �<�146+41�bl1

4. � �Dm�dk�bt^cq^cn�cd�k^�ehftq^+��D��dr�dk�otmsn�ldchn�cdk�k^cn��?A+��x��E+��dk�
otmsn�ldchn�cd��AB-

Rh�dk�k^cn�cdk�bt^cq^cn�lhcd�1!bl+�…btÚk�dr�dk�Úqd^�cdk�bt^cqhkÚsdqn��DOEA�>
O

E

D

A B

 C

� �B^kbtk^qdlnr� dk� Íqd^� cd� � DOEA� � bnln� dk� Íqd^� cdk�
sqhÍmftkn��/AE��ldmnr�dk�Íqd^�cdk�sqhÍmftkn��/DO-

� DC /E 1 0 41 1< < * <

O

E

D

A B

)
1�bl

C

Knr�sqhÍmftknr��/AE��x��/DO��rnm�rdldi^msdr�onqptd9

/]��dr�bnlóm-

/DO /EA<� � ��onq�k^�hft^kc^c�cd�knr�sqhÍmftknr��/CD��x��/EA-

2 2
/E
/D

AE
DO DO DO

4
0

0 4
0

4
4< < < <

2 2
/E
/D

/A
/O /O /O

4
0

1 4
1

4
1 4< < < <

/CFEA�<�/�AE�“�/�FC�<� – – –1
1 0

1
0

4
0

4
1 0 4

0
4
3“ “< < �bl1
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40 � �…Udqc^cdqn�n�e^krn>�Itrshehb^�st�qdrotdrs^-

^(�Cnr�sqhÚmftknr�qdbsÚmftknr�ptd�shdmdm�k^�lhrl^�ghonsdmtr^�rnm�rdldi^msdr-

a(�Sncnr�knr�odmsÚfnmnr�qdftk^qdr�rnm�rdldi^msdr-

b(�Rh�knr�k^cnr�cd�tm�sqhÚmftkn�rnm��Y+��a+��b��:��x�knr�cd�nsqn+��Y�)�0+��a�)�0+��b�)�0+��mn�rnm�
rdldi^msdr-

c(�K^r�ohqÚlhcdr�bt^cq^mftk^qdr�rnm�snc^r�rdldi^msdr�dmsqd�ré-

d(�Tm^�drb^k^�0//90�rhfmhehb^�ptd�0�bl�cdk�chatin�bnqqdronmcd�^�0�l�dm�k^�qd^khc^c-

^(�E^krn-�Bt^kpthdq�sqhÍmftkn�hmrbqhsn�dm�tm^�bhqbtmedqdmbh^�x�ptd�^a^qptd�tm�Ímftkn�kk^mn�dr�
qdbsÍmftkn+�odqn�mn�sncnr�rnm�rdldi^msdr-

a(�Udqc^cdqn-�Sncnr�knr�onkhmnlhnr�qdftk^qdr�bnm�dk��lhrln�móldqn�cd�k^cnr�shdmdm�rtr�Ím,
ftknr�hft^kdr�x�knr�k^cnr�oqnonqbhnm^kdr-

b(�E^krn-�Onq�didlokn+�rh�dk�sqhÍmftkn�dr�dpthkÍsdqn��%Y�<�a�<�b(+��dmsnmbdr��Y�*�0�<�a�*�0�<�b�*�0��
x�knr�sqhÍmftknr�rnm�rdldi^msdr-

c(�E^krn-�K^r�a^rdr�rdqÍm�rdldi^msdr�odqn�o^q^�ptd�kn�rd^m�k^r�ohqÍlhcdr+�cdadqé^�bnhmbhchq�dk�
bnbhdmsd�dmsqd�dk�k^cn�cd�k^�a^rd�x�k^�^kstq^+�bnr^�ptd�mn�mdbdr^qh^ldmsd�nbtqqd-

d(�E^krn-�Tm^�drb^k^�0//90�dr�cd�^lokh^bhñm+�dr�cdbhq+�^�0�bl�cd�k^�qd^khc^c�kd�bnqqdronmcd�0�l�
cdk�chatin-

41 � �Itrshehb^�dm�ptá�b^rnr�oncdlnr�^rdftq^q�ptd�knr�sqhÚmftknr��?AB��x��?¡A¡B¡��rnm�rd,
ldi^msdr9

^(�
¡ ¡ ¡ ¡? A

?A
A B
AB< +��B]�<�B]¡� a(�

¡ ¡ ¡ ¡? B
?B

? A
?A< +��?]�<�?]¡

b(�
¡ ¡ ¡ ¡? A

?A
A B
AB≤ +��A]�<�A]¡� c(�?]�<�?]¡+��A]�<�A]¡

Dm�a(+�onqptd�shdmdm�cnr�k^cnr�oqnonqbhnm^kdr�d�hft^k�dk�Ímftkn�ptd�enql^m-
Dm�c(+�onqptd�shdmdm�knr�sqdr�Ímftknr�hft^kdr-

42 � �Rd�kk^l^�gnlnsdbh^�cd�bdmsqn��N��x�q^yñm��j��^�tm^�sq^mr,
enql^bhñm�ptd�g^bd�bnqqdronmcdq�^�b^c^�otmsn��O��nsqn��O¡��
s^k�ptd��N+��O��x��O¡��drsÚm�^khmd^cnr�x�� 9¡NO NO �<�j-

Itrshehb^�rh�k^r�ehftq^r�^ytk�x�qni^�rnm�gnlnsáshb^r�x�dm�b^rn�
^ehql^shun�ch�btÚk�dr�dk�bdmsqn�x�k^�q^yñm-

 y

Ay
Cy

By

 

N
A

C

B

Ré�rd�sq^s^�cd�tm^�gnlnsdbh^�cd�bdmsqn��N��x��i�<�1+��otdrsn�ptd9
H�N+��/+��/z��drsÍm�^khmd^cnr-
H�N+��A+��Az��drsÍm�^khmd^cnr-
H�N+��B+��Bz��drsÍm�^khmd^cnr-
H�N+��C+��Cz��drsÍm�^khmd^cnr-

H� z z z z
N/
N/

NA
NA

NB
NB

NC
NC< < < �<�1
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43 � �Gdlnr�^okhb^cn�tm^�gnlnsdbh^�^k�bt^cqhkÚsdqn��?ABC��o^q^�nasdmdq�dk�bt^cqhkÚsdqn��
?¡A¡B¡C¡-

NC

B

 

 y

Cy A Ay

By

^(�…BtÚk�dr�dk�bdmsqn�x�btÚk�dr�k^�q^yñm>

a(�Itrshehb^�ptd��?ABC��x��?¡A¡B¡C¡��rnm�rdldi^msdr-

b(�?okhb^�^��?ABC��tm^�gnlnsdbh^�cd�bdmsqn��?��x�q^yñm�1-

^(�Dk�bdmsqn�cd�k^�gnlnsdbh^�dr��N��x�k^�q^yñm�dr��i�<� 1
2 +��otdrsn�ptd9

� H�N+��/+��/z��drsÍm�^khmd^cnr-
� H�N+��A+��Az��drsÍm�^khmd^cnr-
� H�N+��B+��Bz��drsÍm�^khmd^cnr-
� H�N+��C+��Cz��drsÍm�^khmd^cnr-

� H� z z z z
N/
N/

NA
NA

NB
NB

NC
NC< < < �<� 1

2

a(�K^r�≈ftq^r�rnm�rdldi^msdr�otdrsn�ptd�sncnr�rtr�k^cnr�rnm�oqnonqbhnm^kdr+�rdfóm�rd�g^�uhrsn�
dm�dk�^o^qs^cn�^(-�?cdlÍr+�knr�Ímftknr�rnm�hft^kdr-

b(�

�

NC

B

B|

)�<�)|

A|C|

A
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?oqdmcd�x�qdejdvhnmZ
Dj�möldqn�cd�ojZsZ�x�dj�sqh¿mftjn�bnqcnaár

��Bnloqtáa^kn9�
0

1 0) �<>�
1 0

0
“

Uhrsn�dm�dk�didqbhbhn�1a�cd�k^�oÍfhm^�022-

��Cdltdrsq^�ptd�dk�qdbsÚmftkn�bnknqd^cn�rnaqd�dk�nbsñfnmn�qdftk^q�cd�k^�cdqdbg^�
dr�cd�ok^s^-

� v��dr�k^�ch^fnm^k�cd�tm�bt^cq^cn�cd�q^chn�0-
� Rt�ldchc^�dr� 0 0 11 1* < -
� Knr�k^cnr�cdk�qdbsÍmftkn�lhcdm+�onq�s^msn+�0�x�0�*� 1-�

0
0

0

� K^�qdk^bhñm�dmsqd�dkknr�dr� 0
0 1 0 1* < * +�móldqn�cd�ok^s^-

0
0

t
0 0

0

��Oqtda^�ptd�k^�qdk^bhñm�dmsqd�knr�k^cnr�cdk�sqhÚmftkn�bnqcnaár�%q^chn�x�k^cn�cdk�nbsñfnmn�
qdftk^q(�dr9

+q
0

0
1
1

1 1
0 0 2/5451853
“

< ) < < �%móldqn�bnqcnaár(

Dk�q^chn�cdk�nbsñfnmn�dr�k^�lhs^c�cd�k^�ch^fnm^k�cdk�qdbsÍmftkn�^msdqhnq9

c�<� 0 1 0 0 1 1 1 0 3 1 11 1* * < * * * < *4 f
p�<� c

1 3
3 1 1 1 1

1
1 1

1 1 1

1 1 “

“
< * < * <

*4
4
4f
f
f

�<�
1 1 1

3 1
1 1

0
“
“

“
<4 f �<�0+2/5451853

��Cdlnrsq^q�ptd�drsnr�cnr�sqhÚmftknr�rnm�bnqcnadrdr�dr�eÚ,
bhk�%34±�d�hrñrbdkdr(-�Nsq^�bnr^�dr�nasdmdq�rtr�chldmrhnmdr�
^�o^qshq�cdk�k^cn�0�dm�b^c^�πftq^�x�oqna^q�ptd�rt�bnbhdmsd�
dr�dk�móldqn�bnqcnaár-

Hmsdms^�g^bdq�^la^r�bnr^r�dm�b^c^�tm^�cd�k^r�cnr�πftq^r-

0

0

H�%;2M70>58�,87<=;>2-8�.7�.5�8,=Q0878�
� � Onq�bnmrsqtbbhñm+��a�<�b��x��Y�p�a-
� � Dk�sqhÍmftkn�dr�hrñrbdkdr-
� � �Dk�Ímftkn��/]��dr�tm�Ímftkn�hmrbqhsn�dm�k^�bhqbtmedqdmbh^�x�̂ a^qb^�tm�

Ímftkn�cd� 7
1 �cd�25/±�<�8/±-

� �

0

Y a

b )

� Onq�s^msn+��/]�<�34±-

� Dk�sqhÍmftkn�dr+�onq�s^msn+�bnqcnaár-
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� B^kbtk^lnr�^gnq^�k^�ldchc^�cd�knr�k^cnr�cdk�sqhÍmftkn-�Dm�dk�didqbhbhn�^msdqhnq�uhlnr�ptd�dk�

q^chn�cdk�nbsñfnmn�dr��p�<�
1 1

0
“

-

� Dk�k^cn��Y��dr�k^�ghonsdmtr^�cd�tm�sqhÍmftkn�qdbsÍmftkn�bnm�cnr�b^sdsnr�cd�ldchc^��p-��Onq�s^msn9

� Y�<�
1 1

0
1 1

0
1 1

1
3 1

1 1 1
1 1

“ “ “ “
* < <

*
< *

4 f

� Dk�k^cn��a+��rdfóm�uhlnr+�dr��a�<�0�*� 1-

� Ud^lnr�ptd�dk�bnbhdmsd�� Y
a ��dr�dk�móldqn�cd�ok^s^9

�
1 1
0 1

0 1
1 1

0

0 1 1 1
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0

2 1 1
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0

8 7
1 1

0
2 1 1

“
“

1
*

* <

*
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<
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*

<

*
*

<
*

4
4 4

f
f f �<

� � <�
5 3 1

0
1 1

0
2 1 3“ ““

<
*

+��dk�móldqn�bnqcnaár

H�%;2M70>58�,87<=;>2-8�.7�>7*�183*�����

� � �Knr�k^cnr�cd�tm^�gni^�?,3�drsÍm�dm�k^�qdk^bhñm�
1
0 -�Dr�cdbhq+��

a�<� 1-
� � �B^kbtk^lnr� dk� k^cn� � b� � ^okhb^mcn� dk� sdnqdl^�cd�OhsÍfnq^r9� � �

b�<� 0 0 11 1* < -
� � Bnln��a�<�b�p�Y+��dk�sqhÍmftkn�dr�hrñrbdkdr-�

0

0

a

b Y

� Dk�k^cn��b��dr�k^�ch^fnm^k�cd�tm�bt^cq^cn+�ktdfn�dk�Ímftkn�ldmnq�cdk�sqhÍmftkn�dr�cd�34±-
� Dk�sqhÍmftkn�bnmrsqthcn�dr�bnqcnaár-
� Mnr�e^ks^�b^kbtk^q�k^�ldchc^�cdk�k^cn��Y+��ptd�dr�k^�ghonsdmtr^�cd�tm�sqhÍmftkn�qdbsÍmftkn�cd�

b^sdsnr�0�x� 1�“�09

� Y�<� 0 1 0 0 1 0 1 1 3 1 1 1 1 1“ “ “ “1 1* < * * < <4 4f f
� Bnloqna^lnr�ptd�k^�qdk^bhñm�dmsqd�knr�k^cnr�dr�dk�móldqn�bnqcnaár9

� Y
a

1 1 1
1

1 1
0

“ “
< <4 f
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9nagiP�030

DmsqámZsd�qdrnjuhdmcn�oqnajdlZr
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� �Nardqu^lnr�ptd�dk�qdbnqqhcn��/KA��shdmd�k^�
lhrl^�knmfhstc�ptd��/zKA-��X�ptd�drsd�qdbn,
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sf�β�<� +
+

/ 7
/ 5 �<�/+64

5 �G^kk^�dk�rdmn�x�dk�bnrdmn�cd�tm�Úmftkn�btx^�s^mfdmsd�u^kd�/+6-

sf�β�<� S
S

bnr
rdm �<�/+6:��rdm�β�<�/+6�–�bnr�β

%rdm�β(1�*�%bnr�β(1�<�0
%/+6bnr�β(1�*�%bnr�β(1�<�0��Φ��0+38%bnr�β(1�<�0��Φ��bnr�β�<�º/+71
Rnkn�snl^lnr�dk�u^knq�onrhshun9��bnr�β�<�/+71
rdm�β�<�/+6�–�/+71��Φ��rdm�β�<�/+46
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2PTshkhyVbhímPcdPkVPbVkbtkVcnqVPdmPsqhfnmnldsqéV
9nagiP�037

0 � Nasám�k^r�rhfthdmsdr�q^ynmdr�sqhfnmnlásqhb^r�x�drbqhad�dm�st�bt^cdqmn�knr�qdrtks^cnr�qd,
cnmcd^mcn�^�k^r�lhkárhl^r-

^(�rdm�75±

a(�bnr�48±

b(�sf�11±

c(�rdm�04±�14¡�32¡¡

d(�bnr�48±�16¡

e (�sf�75±�41¡

f(�rdm�0/±�2/¡¡�%^sdmbhñm+�0/±�/¡�2/¡¡(

^(�rdm�75±�<�/+887
a(�bnr�48±�<�/+404
b(�sf�11±�<�/+3/3
c(�rdm�%04±�14¡�32!(�<�/+155
d(�bnr�%48±�16¡(�<�/+4/7
e (�sf�%75±�41¡(�<�07+157
f(�rdm�%0/±�2/!(�<�/+063
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1 �C^�dk�u^knq�cdk�Úmftkn��β��dm�enql^�rdw^fdrhl^k+�dm�b^c^�b^rn9

^(�rdm�β�<�/+80� a(�sf�β�<�4+72

b(�bnr�β�<�/+31� c(�sf�β�<�/+23

d(�rdm�β�<�/+/7� e (�bnr�β�<�/+77

^(�β�<�54±�2/¡�08!� a(�β�<�7/±�05¡�0!
b(�β�<�54±�8¡�44!� c(�β�<�07±�35¡�30!
d(�β�<�3±�24¡�08!� e (�β�<�17±�10¡�16!

2 �^(�B^kbtk^��rdm�β��r^ahdmcn�ptd��bnr�β�<�/+80-

a(�B^kbtk^��bnr�β��r^ahdmcn�ptd��sf�β�<�5+30-

b(�B^kbtk^��sf�β��r^ahdmcn�ptd��bnr�β�<�/+/5-

c(�B^kbtk^��sf�β��r^ahdmcn�ptd��bnr�β�<�/+85-

d(�B^kbtk^��rdm�β��r^ahdmcn�ptd��sf�β�<�/+0-

^(�bnr�β�<�/+80��Φ��rdm�β�<�/+304
a(�sf�β�<�5+30��Φ��bnr�β�<�/+043
b(�bnr�β�<�/+/5��Φ��sf�β�<�05+526
c(�bnr�β�<�/+85��Φ��sf�β�<�/+181
d(�sf�β�<�/+0��Φ��rdm�β�<�/+/884
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3P:drnktbhímPcdPsqhÁmftknrPqdbsÁmftknr
9nagiP�04 

0 � Knr�cnr�b^sdsnr�cd�tm�sqhÚmftkn�qdbsÚmftkn�lhcdm�37�bl�x�60�bl-�G^kk^�knr�cnr�Úmftknr�
^ftcnr-

� sf�β�<� 60
37 �<�/+565��Φ��β�<�23±�2¡�28+16!

� γ�<�8/±�“�23±�2¡�28+16!�<�44±�75¡�40+62!
37�bl

8

a

60�bl

1 �Dm�tm�sqhÚmftkn�qdbsÚmftkn+�tm�Úmftkn�^ftcn�lhcd�26±+�x�dk�b^sdsn�notdrsn+�76�l-

G^kk^�dk�nsqn�b^sdsn�x�k^�ghonsdmtr^-

� rdm�26±�<� Y
76 ��Φ��Y�<� ±rdm 26

76 �<�033+45�l

� sf�26±�<� b
76 ��Φ��b�<� ±sf 26

76 �<�004+34�l
76�l Y

b
26º

2 �B^kbtk^�dk�q^chn�cd�tm�nbsñfnmn�qdftk^q�cd�1/�bl�cd�k^cn-�…BtÚmsn�lhcd�rt�^onsdl^>

� rdm�11+4±�<� p
0/ ��Φ��p�<� + ±rdm 11 4

0/ �g�15+02�bl

� bnr�11+4±�<� p
^onsdl^ ��Φ��^onsdl^�g�13+03�bl

1/

11
+4
º

p

3 �G^kk^�k^�^onsdl^�cd�tm�gdosÚfnmn�qdftk^q�cd�0/�bl�cd�q^chn-

B^kbtk^�s^lahám�k^�knmfhstc�cdk�k^cn-

� β�<�25/±�9�03�<�14±�31¡�40!

� � bnr�%14±�31¡�40!(�<� Y
0/ ��Φ��Y�<�0/�–�bnr�%14±�31¡�40!(��Φ

� � � Φ��Y�<�8�bl

� � rdm�%14±�31¡�40!(�<� .k
0/

1 ��Φ�� k
1 �<�0/�–�rdm�%14±�31¡�40!(��Φ

� � � Φ�� k
1 �<�3+23�bl��Φ��k�<�7+57�bli.1

Y 0/�blβ

Onq�s^msn+�dk�k^cn�cdk�gdosÍfnmn�lhcd�7+57�bl�x�rt�^onsdl^�8�bl-
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4P:drnktbhímPcdPsqhÁmftknrPnakhbtÁmftknr
9nagiP�040

0 � Dm�tm�sqhÚmftkn��?AB+��g^kk^��AB ��bnmnbhdmcn�� ?A �<�26�bl+�� ?B �<�4/�bl��x��?]�<�21±-

� bnr�21±�<� v
26 ��Φ��v�<�20+27�bl

� rdm�21±�<� 26
g ��Φ��g�<�08+50�bl

� x�<�4/�“�v�<�4/�“�20+27�<�07+51�bl4/�bl

26�b
l

21º t x

g

)

A

B

AB xg 11< * �<�16+/3�bl

1 �G^kk^�knr�k^cnr�� ?A ��x�� AB ��cd�tm�sqhÚmftkn��?AB��dm�dk�ptd�r^adlnr�� ?B �<�0//�bl+��
?]!<!31±��x��B]�<�07±-

g Yb

A

BG)
31º 07º
t 0//�|�t

H�%;*B*68<�5*�*5=>;*�<8+;.��/B��x�chuhchlnr�dk�sqhÍmftkn�� /AB% ��dm�cnr�sqhÍmftknr�qdbsÍmftknr��

/AG AGBx% % -

�
9

9

+

+
2

/AG sf v

AGB sf v

v

v

31

07 0//

/ 8//

/ 214 0//

Dm ± g

Dm ± “
g

g

“
g

<

<

<

<
3 3%

%
��Φ��

+
+ % (

v
v

/ 8//
/ 214 0//

g
g “

<
< 3��Φ

� � Φ��/+8//v�<�/+214%0//�“�v(��Φ��/+8//v�<�21+4�“�/+214v��Φ

� � Φ��0+114v�<�21+4��Φ��v�<� +
+

0 114
21 4 ��Φ��v�<�15+4�bl��Φ

� � Φ��g�<�12+74�bl

H��878,2.7-8��v��x��g��oncdlnr�g^kk^q�knr�k^cnr�� /A ABx -

� Dm�� /AG% 9��bnr�31±�<�� +
b

15 4 ��Φ��b�<�
±

+
bnr 31
15 4 ��Φ��b�<�24+6�bl

� Dm��AGB% 9��bnr�07±�<� +
Y

0// 15 4“ ��Φ��Y�<� ±
+

bnr 07
62 4 ��Φ��Y�<�66+2�bl

Onq�s^msn+�� /A �<�b�<�24+6�bl��x��AB �<�Y�<�66+2�bl-
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5P:VynmdrPsqhfnmnlásqhbVrPcdP.flPVP03.fl
9nagiP�042

0 � Hmchb^�dk�rhfmn�cd�b^c^�tm^�cd�drs^r�q^ynmdr�sqhfnmnlásqhb^r+�rhst^mcn�^oqnwhl^c^ldmsd�
knr�Úmftknr�dm�k^�bhqbtmedqdmbh^�fnmhnlásqhb^9

^(�rdm�074±� a(�bnr�21/±� b(�sf�0//±

c(�bnr�24/±� d(�bnr�01/±� e�(�sf�84±

f(�bnr�164±� g(�rdm�74±� h(�sf�154±

^(�� a(�� b(

�

074º

� �

21/º

� �

0//º

� � rdm�074±�;�/� � � bnr�21/±�=�/� � � sf�0//±�;�/

c(�� d(�� e (�

�

24/º

� �

01/º

� �

84º

� � bnr�24/±�=�/� � � bnr�01/±�;�/� � � sf�84±�;�/

f(�� g(�� h�(

�

164º

� �

74º

� �

154º

� � bnr�164±�=�/� � � rdm�74±�=�/� � � sf�154±�=�/

1 �Hmchb^�dm�ptá�bt^cq^msd�rd�dmbtdmsq^�b^c^�tmn�cd�knr�Úmftknr��β+��γ+��ϕ��x��∀9

^(�rdm�β�;�/��x��sf�β�=�/� a(�bnr�γ�=�/��x��sf�γ�;�/

b(�rdm�ϕ�;�/��x��bnr�ϕ�;�/� c(�bnr�∀�=�/��x��rdm�∀�;�/

…Ptá�rhfmn�shdmd�b^c^�tm^�cd�k^r�q^ynmdr�sqhfnmnlásqhb^r�ptd�e^ks^m>

^(
�

rdm�β�;�/��Φ��β�×�HHH��n��HU�bt^cq^msd
sf�β�=�/��Φ��β�×�H�n�HHH�bt^cq^msd

��Φ��β�×�HHH�bt^cq^msd

� ?cdlÍr+��bnr�β�;�/-
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5 �Sdmhdmcn�dm�btdms^�k^�rdldi^my^�cd�knr�sqhÚmftknr��N?¡?��
x��NTS+��x�ptd��NT �<�0+��cdltdrsq^�ptd9

S
S S

bnr
rdm sf<

N  y T

 
S

sf�β
rdm�β

bnr�ββ

Onq�k^�rdldi^my^�cd�sqhÍmftknr9

–
z
z

z
z

z
z2

//
N/

TS
NT TS

N/
// NT

N/
//< < < ��Φ��sf�β�<�

z
z

S
S

bnrN/
// rdm<
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6P°mftknrPcdPldchcVrPbtVkdrpthdqV,P:VynmdrPsqhfnmnlásqhbVr
9nagiP�043

0 � Dwoqdr^�bnm�u^knqdr�bnloqdmchcnr�dmsqd�“07/±�x�07/±�drsnr�Úmftknr9

^(�0�726±� a(�2�247±� b(�0�270±� c(�2�7/4±

Bnloqtda^�bnm�k^�b^kbtk^cnq^�ptd+�dm�b^c^�b^rn+�bnhmbhcdm�k^r�q^ynmdr�sqhfnmnlásqhb^r�
cd�tmn�x�nsqn�Úmftkn-

^(
�

0�726 25/
26 4

� 0�726±�<�4�–�25/±�*�26±�<�26±
� rdm�0�726±�<�rdm�26±�<�/+5/1
� bnr�0�726±�<�bnr�26±�<�/+688
� sf�0�726±�<�sf�26±�<�/+643

a(
�

2�247 25/
007 8

� 2�247±�<�8�–�25/±�*�007±�<�007±
� rdm�2�247±�<�rdm�007±�<�/+772
� bnr�2�247±�<�bnr�007±�<�“��/+358
� sf�2�247±�<�sf�007±�<�“0+770

b(
�

0�270 25/
2/0 2

� 0�270±�<�2�–�25/±�*�2/0±�<�2/0±�<�2/0±�“�25/±�<�“48±
� rdm�0�270±�<�rdm�%“48±(�<�“��/+746
� bnr�0�270±�<�bnr�%“48±(�<�/+404
� sf�0�270±�<�sf�%“48±(�<�“0+553

c(
�

2�7/4 25/
1/4 0/

� 2�7/4±�<�0/�–�25/±�*�1/4±�<�1/4±�<�1/4±�“�25/±�<�“044±
� rdm�2�7/4±�<�rdm�%“044±(�<�“��/+312
� bnr�2�7/4±�<�bnr�%“044±(�<�“��/+8/5
� sf�2�7/4±�<�sf�%“044±(�<�/+355
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7PEtmbhnmdrPsqhfnmnlásqhbVr,PDkPqVchÁm
9nagiP�044

0 � O^r^�^�q^ch^mdr�knr�rhfthdmsdr�Úmftknr9

^(�14±� a(�0//±� b(�04/±� c(�14/±

Dwoqdr^� dk� qdrtks^cn� dm� etmbhñm� cd� � →� � x+� ktdfn+� dm� enql^� cdbhl^k-� Onq� didlokn9�
07/±!<!→!q^c�<�2+03�q^c-

^(�14±�<� – ì ì
25/

14 1
25
4q^c < �q^c�<�/+33�q^c

a(�0//±�<� ì ì
25/

1 40//
8

– q^c < �q^c�<�0+63�q^c

b(�04/±�<� ì ì
25/

1 404/
5

– q^c < �q^c�<�1+51�q^c

c(�14/±�<� ì ì
25/

1 1414/
07

– q^c < �q^c�<�3+25�q^c

1 �O^r^�^�fq^cnr�knr�rhfthdmsdr�Úmftknr9

^(�/+4�q^c� a(�0+4�q^c� b(� ì
2

�q^c

c(� ì
3

2 �q^c� d(�3+7�q^c� e�(�2→�q^c

^(�/+4�q^c�<� +
ì1

/ 4 25/– ± �<�17±�28¡�25!

a(�0+4�q^c�<� +
ì1

0 4 25/– ± �<�74±�48¡�13!

b(� ì
2 2

07/q^c ±< �<�5/±

c(� – ±ì2
3 3

2 07/q^c < �<�024±

d(�3+7�q^c�<� +
ì1

3 7 25/– ± �<�164±�7¡�25!

e (�2→�q^c�<�2�–�07/±�<�43/±
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9nagiP�045

2 �…Udqc^cdqn�n�e^krn>

^(�Dk�q^chÚm�dr�tm^�ldchc^�cd�knmfhstc�dpthu^kdmsd�^k�q^chn-

a(�Tm�q^chÚm�dr�tm�Úmftkn�^kfn�ldmnq�ptd�5/±-

b(�Otdrsn�ptd�k^�knmfhstc�cd�k^�bhqbtmedqdmbh^�dr��1→q+�tm�Úmftkn�bnlokdsn�%25/±(�shdmd�
1→�q^ch^mdr-

c(�07/±�dr�^kfn�ldmnr�cd�2�q^ch^mdr-

d(�Tm�Úmftkn�qdbsn�lhcd�→.1�q^ch^mdr-

e (�K^r�etmbhnmdr�sqhfnmnlásqhb^r�rnm�odqhñchb^r-

f(�K^r�etmbhnmdr��rdm�v��x��bnr�v��shdmdm�tm�odqhncn�cd�1→-

g(�K^�etmbhñm��sf�v��shdmd�odqhncn�→-

h(�K^�etmbhñm��bnr�v��dr�bnln��rdm�v��cdrok^y^c^�→.1�^�k^�hypthdqc^-

^(�E^krn+�dk�q^chÍm�dr�tm^�tmhc^c�cd�ldchc^�cd�Ímftknr-�Rd�kk^l^�q^chÍm�^�tm�Ímftkn�s^k�ptd�dk�
^qbn�ptd�^a^qb^�shdmd�k^�lhrl^�knmfhstc�ptd�dk�q^chn�bnm�dk�ptd�rd�g^�sq^y^cn-

a(�Udqc^cdqn-�0�q^c�<�46±�06¡�34!
b(�Udqc^cdqn-
c(�E^krn-�07/±�<�→�q^c�g�2+03�q^c
d(�Udqc^cdqn-
e (�Udqc^cdqn-
f(�Udqc^cdqn-
g(�Udqc^cdqn-

h�(�Udqc^cdqn+�rd�btlokd��rdm� S ì
1*a k�<�bnr�β+�⊥�β-
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GUyjn�só,�Qdohsd�dk�oqnakdl^�^msdqhnq�rtonmhdmcn�ptd�dk�r^sákhsd�ud�k^�Shdqq^�a^in�tm�Úmft,
kn�cd�0//±-

^(�Dm�drsd�b^rn+��SRN� �<�4/±��x+�onq�s^msn+��RNS� �<�3/±-
� Rhfthdmcn�dk�lhrln�q^ynm^lhdmsn�ptd�dm�dk�khaqn�cd�sdwsn9

� c�<�
±bnr 3/

5 260 �“�5�260�g�0�835�jl

a(�g�<�Q�–�%0�“�bnr�3/±(�<�5�260�–�%0�“�bnr�3/±(�<�0�38/+42
� °qd^�cdk�b^rptdsd�<�1→Q�–�g�g�48�524�815�jl1

� Dk�Íqd^�cd�k^�onqbhñm�uhrhakd�cd�k^�Shdqq^�dr�cd�tmnr�5/�lhkknmdr�cd�jl1-

GUyjn�só,�…?�ptá�^kstq^�gdlnr�cd�rtahq�o^q^�udq�tm�ktf^q�rhst^cn�^�4//!jl>

3+4º

S

Q

R

Q

c

N

4//�il

�868�.5�,>*-;*7=.�-.�6.;2-2*78�=.;;.<=;.�=2.7.�	������46�A�,8;;.<987-.�*�>7�M70>58�;.,=8��*5�
^qbn�cd�4//�jl�kd�bnqqdronmcd�tm�Ímftkn�cd�3+4±-
Rhfthdmcn�dk�lhrln�q^ynm^lhdmsn�ptd�dm�dk�didqbhbhn�qdrtdksn�dm�dk�khaqn�cd�sdwsn9

c�<�5�260�–�
+ ±bnr 3 4

0 0“b l�<�08+06�jl

Cdadqé^lnr�dkdu^qmnr�tmnr�08�jl-

GUyjn�só,�Qdohsd�dk�oqnakdl^�bnm�drsnr�c^snr9�0-—�ldchbhñm+�4/±:�b^lhm^�0/�l:�1-—�ldch,
bhñm+�14±-

Rhfthdmcn�dk�ok^msd^lhdmsn�cdk�didqbhbhn�qdrtdksn�cdk�khaqn�cd�sdwsn9

±

±

+

% ( – +

2

2

sf v
x

sf v
x

x v

x v

4/

14 0/

0 08

0/ / 36

<

< *

<

< *3 3��Φ��v�<�5+42:��x�<�6+66

Dk�^mbgn�cdk�qén�dr�5+42�l�x�k^�^kstq^�cdk�Íqank+�6+66�l-
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PDidqbhbhnrPxPoqnakdlVr

9nagiP�047

OqZbshbZ
PZynmdr�sqhfnmnlásqhbZr�cd�tm�¿mftjn�Zftcn

0 � �G^kk^�k^r�q^ynmdr�sqhfnmnlásqhb^r�cdk�Úmftkn��β��dm�b^c^�tmn�cd�drsnr�sqhÚmftknr9

^(�� a(�� b(

�

6�l

14�l

7�l

β

β

β 00
+5�
bl

21�l 5/
�l

^(�rdm�β�<� 14
6 �<�/+17:��bnr�β�<� 14

14 6
14
13“1 1
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G^kk^�dk�Úmftkn�� ?NA� -

� N/ NA< �<�5�bl:��NK �<�2�bl

� bnr� ±S 2 S 2 Sbnr1 5
2

1 1
0

1 5/< < < ��Φ

� � Φ��β�<� /NA� �<�01/±

N

H )A

8…
1
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2. � �^(�Dwoqdr^�dm�q^ch^mdr�knr�Úmftknr�cd�2/±+�34±+�5/±�x�8/±�^�o^qshq�cd�k^�dpthu^kdmbh^�
07/±�<�→�q^c-

a(�Dwoqdr^�dm�q^ch^mdr�knr�rhfthdmsdr�Úmftknr�sdmhdmcn�dm�btdms^�ptd�rnm�lókshoknr�cd�
knr�^msdqhnqdr9�04/±:�024±:�13/±:�2//±�x�16/±-

^(�2/±�<� ì ì
07/
2/

5q^c < �q^c� a(�04/±�<�4�–�2/±�<� ì
5

4 �q^c

� 34±�<� ì ì
07/
34

3
q^c < �q^c� � 024±�<�2�–�34±�<� ì

3
2 �q^c

� 5/±�<� ì ì
07/
/5

2q^c < �q^c� � 13/±�<�3�–�5/±�<� ì
2

3 �q^c

� 8/±�<� ì ì
07/
/8

1q^c < �q^c� � 2//±�<�4�–�5/±�<� ì4
2 �q^c

� � � 16/±�<�2�–�8/±�<� ì
1

2 �q^c
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20 � �Dwoqdr^�dm�fq^cnr�knr�rhfthdmsdr�Úmftknr�c^cnr�dm�q^ch^mdr9

: : : : :ì ì ì ì ì ì
2

1
1

2
3

4
5

6
8 4

Sdmhdmcn�dm�btdms^�ptd��→�q^c�<�07/±9

– ±ì
2

1
2

1 07/q^c < �<�01/±� ì 07/
1

2
1

2q^c – ±< �<�16/±

ì 07/
3

4
3

4q^c – ±< �<�114±� ì 07/
5

6
5

6q^c – ±< �<�10/±

ì 07/
8 8q^c ±< �<�1/±� ì 07/

4 4q^c ±< �<�25±

21 � �^(�Dm�tm^�bhqbtmedqdmbh^�cd�7�bl�cd�q^chn+�chati^lnr�tm�Úmftkn�cd�1+4�q^ch^mdr-�
…Ptá�knmfhstc�sdmcqÚ�dk�^qbn�bnqqdronmchdmsd>

a(�Rh�dm�k^�lhrl^�bhqbtmedqdmbh^+�tm�^qbn�lhcd�01!bl+�g^kk^�k^�ldchc^�cdk�Úmftkn�bdmsq^k�
dm�fq^cnr�x�dm�q^ch^mdr-

^(�R^adlnr�ptd�rh�tm�Ímftkn�lhcd�0�q^c�dmsnmbdr�dk�^qbn�bnqqdronmchdmsd�sdmcqÍ�tm^�knmfh,
stc�hft^k�^k�q^chn+�onq�s^msn+�^�tm�Ímftkn�cd�1+4�q^c�kd�bnqqdronmcd�tm�^qbn�btx^�knmfhstc�
dr�1+4�udbdr�dk�q^chn-�Dm�mtdrsqn�b^rn9

� Knmfhstc�cdk�^qbn�<�β�–�p�<�1+4�–�7�<�1/�bl

a(
� +2 S p 7

01 0 4
Knmfhstc cdk ^qbn 01 bl
#*-2n 7 bl

Knmfhstc cdk ^qbn q^c q^c
<

< < < <2

�
±

+
+ – ± ± ¡ !

ì
ì2v v

07/
0 4

0 4 07/ 74 48 03
““““
““““

q^c
q^c < <3

Pdrtdjud�oqnajdlZr
22 � �Cdrcd�dk�otmsn�cnmcd�drsnx+�k^�uhrt^k�^k�otmsn�lÚr�^ksn�cdk�dchehbhn�ptd�sdmfn�dm�

eqdmsd�enql^�tm�Úmftkn�cd�17±�bnm�k^�gnqhynms^k-�Rh�ld�^bdqbn�1/!l+�dk�Úmftkn�dr�cd�3/±-�
…BtÚk�dr�k^�^kstq^�cdk�dchehbhn>

1/�l

g

3/º17º
t

����������
±

±

± –

± – % (

sf v

sf v

sf v

sf v

3/

17 1/

3/

17 1/

g

g

g

g

<

< *

<

< *
3 3��Φ

Φ��sf�3/±�–�v�<�sf�17±�–�%1/�*�v(��Φ��sf�3/±�–�v�<�1/�–�sf�17±�*�sf�17±�–�v��Φ

Φ��%sf�3/±�“�sf�17±(�–�v�<�1/�–�sf�17±��Φ��v�<�
± ±
– ±

sf sf
sf

3/ 17
1/ 17

“ ��Φ��v�<�23+48�l

g�<�sf�3/±�–�v��Φ��g�<�18+/1�l
Onq�s^msn+�dk�dch≈bhn�lhcd�18+/1�l-
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23 � �Cnr�dchehbhnr�chrs^m�dmsqd�ré�8/�l-�Cdrcd�tm�otmsn�ptd�drsÚ�dmsqd�knr�cnr�dchehbhnr�
udlnr�ptd�k^r�uhrt^kdr�^�knr�otmsnr�lÚr�^ksnr�cd�drsnr�enql^m�bnm�k^�gnqhynms^k�Úmftknr�
cd�24±�x�1/±-�…BtÚk�dr�k^�^kstq^�cd�knr�dchehbhnr�rh�r^adlnr�ptd�tmn�dr�5�l�lÚr�^ksn�ptd�dk�
nsqn>

H�";26.;*�<85>,2Q7��.5�.-2S,28���.<�6M<�*5=8�:>.�.5���

�
8/�|�t

g�*�5 g

1/º24º
t

8/�l

DCHEHBHN�>

DCHEHBHN�A

�
% (

±
2

sf v

sf

sf v

sf v
v

5

1/

5

1

24

8/

24

/ 8/

g

± g

g ± – “

g ± –
“

“

< *

<

<

<
3 3��Φ��sf�24±�–�v�“�5�<�sf�1/±�–�%8/�“�v(��Φ

� Φ��sf�24±�–�v�“�5�<�8/�–�sf�1/±�“�sf�1/±�–�v��Φ��sf�24±�–�v�*�sf�1/±�–�v�<�8/�–�sf�1/±�*�5��Φ

� Φ��%sf�24±�*�sf�1/±(�–�v�<�8/�–�sf�1/±�*�5��Φ��v�<� ± ±
– ±

sf sf
sf

24 1/
8/ 1/ 5

*
* ��Φ��v�<�25+31�l

� g�<�sf�24±�–�v�“�5��Φ��g�<�08+4/�l
� ?kstq^�cdk�dch≈bhn�?�<�g�*�5�<�14+4/�l
� ?kstq^�cdk�dch≈bhn���<�g�<�08+4/�l
H�$.0>7-*�<85>,2Q7��.5�.-2S,28���.<�6M<�*5=8�:>.�.5���

�
8/�|�t

g�*�5g

1/º24º
t

8/�l

DCHEHBHN�>

DCHEHBHN�A

�
–

± – % (
2

sf v

sf v

v sf

sf v

24

1/ 8/
5

24

1/ 8/ 5

± g

± “
g

g ±

“ g

<

< *

<

< *
3 3��Φ��sf�1/±�–�%8/�“�v(�<�v�–�sf�24±�*�5��Φ

� Φ��8/�–�sf�1/±�“�v�–�sf�1/±�<�v�–�sf�24±�*�5��Φ��8/�–�sf�1/±�“�5�<�v�–�%sf�24±�*�sf�1/±(��Φ

� Φ��v�<� ± ±
– ±

sf sf
sf

24 1/
8/ 1/ 5“

* ��Φ��v�<�14+03�l

� g�<�v�–�sf�24±��Φ��g�<�06+5/�l
� ?kstq^�cdk�dch≈bhn�?�<�g�<�06+5/�l
� ?kstq^�cdk�dch≈bhn���<�g�*�5�<�12+5/�l
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24 � �Tm�^uhñm��O��utdk^�dmsqd�cnr�bhtc^cdr��?��x��A��ptd�chrs^m�dmsqd�ré�4/�jl-�Cdrcd�dk�
^uhñm�rd�lhcdm�knr�Úmftknr��O?A� �<�1/±��x��OA?� �<�2/±-��…?�ptá�^kstq^�drsÚ�dk�^uhñm>

4/�|�tt

O

) A
1/º

g
2/º

4/�il

–

± – % (
2

sf v

sf v

sf v

sf v/ /

1/

2 4

1/

2/ 4/

± g

± “
g

g ±

g “

<

<

<

<
3 3��Φ��sf�1/±�–�v�<�sf�2/±�–�%4/�“�v(��Φ

� Φ��sf�1/±�–�v�<�4/�–�sf�2/±�“�sf�2/±�–�v��Φ

� Φ��v�<� ± ±
– ±

sf sf
sf

1/ 2/
4/ 2/

* ��Φ��v�<�2/+56�jl

g�<�sf�1/±�–�v��Φ��g�<�00+05�jl
Onq�s^msn+�dk�^uhñm�utdk^�^�00+05�jl�cd�^kstq^-

25 � �Dm�kn�^ksn�cd�tm�dchehbhn�dm�bnmrsqtbbhñm�g^x�tm^�fqó^�cd�3�l-�Cdrcd�tm�otmsn�cdk�
rtdkn�rd�ud�dk�otmsn�lÚr�^ksn�cd�k^�fqó^�a^in�tm�Úmftkn�cd�34±�bnm�qdrodbsn�^�k^�gnqhynm,
s^k�x�dk�otmsn�lÚr�^ksn�cdk�dchehbhn�a^in�tm�Úmftkn�cd�3/±�bnm�k^�gnqhynms^k-�B^kbtk^�k^�
^kstq^�cdk�dchehbhn-

g

3�l

3/º
34º

t

F
QÓ
>

2
sf v

sf v

sf v

sf v

3/

34 3

3/

34 3

± g

± g

g ± –

g ± – “

<

< *

<

<
3 3��Φ��sf�3/±�–�v�<�sf�34±�–�v�“�3��Φ

� Φ��3�<�%sf�34±�“�sf�3/±(�–�v��Φ��v�<�
± ±sf sf34 3/

3
“

��Φ��v�<�13+75�l

g�<�sf�3/±�–�v��Φ��g�<�1/+75�l
Onq�s^msn+�dk�dch≈bhn�lhcd�1/+75�l�cd�^kstq^-
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26 � �O^q^�b^kbtk^q�k^�^kstq^�cdk�dchehbhn+��OP +��gdlnr�ldchcn�knr�Úmftknr�ptd�hmchb^�k^�eh,
ftq^-�R^adlnr�ptd�g^x�tm�etmhbtk^q�o^q^�hq�cd��R��^��P+��btx^�knmfhstc�dr�cd�14/�l-�G^kk^��
OP -

O

P

QR

14/�l

2/±

0/±

H��*5,>5*68<��RQ QPx ��dm�dk�sqhÍmftkn��RQP% 9

� rdm�2/±�<� 2QP QP14/ �<�14/�–�rdm�2/±��Φ��QP �<�014�l

� bnr�2/±�<� – ±2 2bnrRQ RQ RQ14/ 14/ 2/ 014 2 l< <

H��*5,>5*68<��QO ��dm�dk�sqhÍmftkn��ROQ%9

� sf�3/±�<� ± – ± +2 2 2
RQ
QO sf QO QO QOsf3/

014 2
014 2 3/ 070 56 l< < <

Ktdfn�OP QO QP“< �<�070+56�l�“�014�l�<�45+56�l
Onq�s^msn+�k^�^kstq^�cdk�dch≈bhn�dr�cd�45+56�l-

27 � �O^q^�knb^khy^q�tm^�dlhrnq^�bk^mcdrshm^+�cnr�qdbdosnqdr+� �?� �x� �A+� �ptd�
chrs^m�dmsqd�ré�0/�jl+�nqhdms^m�rtr�^msdm^r�g^bh^�dk�otmsn�cnmcd�drsÚ� k^�
dlhrnq^-

Drs^r�chqdbbhnmdr�enql^m�bnm��?A��Úmftknr�cd�3/±�x�54±-�…?�ptá�chrs^mbh^�
cd��?��x��A��rd�dmbtdmsq^�k^�dlhrnq^> A 

D

54º3/º
0/�il

± –

± – % (
2

sf v

sf

x

v
x

x sf v

x sf v3

54

/ 0/

54

3/ 0/

±

± “
“

<

<

<

<3 3��Φ

Φ��sf�54±�–�v�<�sf�3/±�–�%0/�“�v(��Φ��sf�54±�–�v�<�0/�–�sf�3/±�“�sf�3/±�–�v��Φ�
A)

D

54º3/º
t

x

0/�|�t

Φ��%sf�54±�*�sf�3/±(�–�v�<�0/�–�sf�3/±��Φ��v�<�
± ±
– ±

sf sf
sf

54 3/
0/ 3/

*
��Φ��v�<�1+70�jl

x�<�sf�54±�–�v��Φ��x�<�5+/2�jl

�878,2-8<��v��d��x��oncdlnr�g^kk^q�k^r�chrs^mbh^r�cd��/��x��A��^�k^�dlhrnq^-

rdm�3/±�<�
±

2 2
/D
x /D /D

rdm
x
3/

< �<�8+27�jl

rdm�54±�<� ±2 2
AD
x AD ADrdm

x
54< �<�5+54�jl

Onq�s^msn+�k^�dlhrnq^�rd�dmbtdmsq^�^�8+27�jl�cd��/��x�^�5+54�jl�cd��A-
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28 � �Cdrcd�tm�^b^mshk^cn�^�1/�l�rnaqd�dk�mhudk�cdk�l^q+� rd�nardqu^�tm�
gdkhbñosdqn�dm�oqÚbshb^r�cd�r^ku^ldmsn-

Tm^�odqrnm^�cdrbhdmcd�udqshb^kldmsd�g^rs^�tm�a^qbn�dm�dk�ptd�^kfthdm�
drsÚ�dm�odkhfqn-�Rh�knr�Úmftknr�cd�nardqu^bhñm�rnm�cd�64±�o^q^�dk�gdkhbño,
sdqn�x�27±�o^q^�dk�a^qbn+�…btÚmsn�ldchqÚ�dk�b^akd�ptd�u^�cdrcd�dk�gdkhbño,
sdqn�^k�a^qbn>

27±

64±

1/�l

� Dm�dk�sqhÍmftkn��OPA��Φ��sf�27±�<� 2
OP

OP1/ �<�14+5�l

� Dm�dk�sqhÍmftkn��OP/��Φ��sf�64±�<� 2
OP
/P /P �<�14+5�–�sf�64±�<�84+4�l

� Knmfhstc�cdk�b^akd�<�84+4�*�1/�<�004+4�l

64º
27º 1/�l

A

)

PO

3. � �Dm�tm�sq^odbhn�hrñrbdkdr�cd�a^rdr��?A��x��CB+��bnmnbdlnr�knr�k^cnr�� ?A �<�4�l��x��
AB !<�2 1�l+��x�knr�Úmftknr�ptd�enql^�k^�a^rd�l^xnq�bnm�knr�k^cnr�nakhbtnr+�ptd�rnm�cd�
34±-�G^kk^�rt�Úqd^-

� rdm�34±�<�
2 1

g ��Φ��g�<�2�l

� bnr�34±�<� v
2 1

��Φ��v�<�2�l

� �*<.�6*A8;��������������		�6

34º 34º

) A

C B

g

4�l

2π
…
1�l

t

°qd^�<� % ( –
1

4 00 2* �<�13�l1

30 � �Cdrcd�tm�e^qn��E��rd�nardqu^�tm�a^qbn��?��a^in�tm�Úmftkn�cd�32±�bnm�qdrodbsn�^�k^�
kémd^�cd�k^�bnrs^:�x�tm�a^qbn��A+��a^in�tm�Úmftkn�cd�10±-�Dk�a^qbn��?��drsÚ�^�4!jl�cd�k^�
bnrs^+�x�dk��A+��^�2�jl-�B^kbtk^�k^�chrs^mbh^�dmsqd�knr�a^qbnr-

�*5,>5*68<��E/ EAx 9

rdm�32±�<�
±

2
E/

E/
rdm

4
32

4< �<�6+22�jl

rdm�10±�<� ±2
EA

EA rdm
2

10
2< �<�7+26�jl�

A

E

 
c

4�il 2�il
10º

32º

O^q^�b^kbtk^q��c��tshkhy^lnr�dk�sqhÍmftkn�cd�k^�cdqdbg^9

rdm�11±�<� +6 22
g

g�<�6+22�–�rdm�11±�<�1+63�jl

bnr�11±�<� +
v

6 22 ��Φ��v�<�6+22�–�bnr�11±�<�5+7�jl�

c

t
g

x
E

)

A7+26�il

6+22�
il

11º

x�<�7+26�“�v��Φ��x�<�7+26�“�5+7�<�0+46�jl

Tshkhy^lnr�dk�sdnqdl^�cd�OhsÍfnq^r9��c�<� + +x 1 63 0 46g1 1 1 1* < * �<�2+05�jl
K^�chrs^mbh^�dmsqd��/��x��A��dr�cd�2+05�jl-
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31 � �O^q^�hktlhm^q�tm^�o^qbdk^�qdbs^mftk^q�rd�g^m�bnknb^cn�sqdr�enbnr�dm� �O� �cd�lncn�
ptd�knr�Úmftknr�cd�hktlhm^bhñm�� +?OA AOB BOCx� � � ��rnm�hft^kdr-

 B

4/
�l

O C

A

Tm^�^udqé^�^o^f^�dk�enbn�bdmsq^k-�…BtÚk�dr�dk�Úqd^�x�dk�odqéldsqn�cd�k^�ynm^�nrbtqdbhc^+�rh��
?O �<�4/�l>

� Dm�dk�sqhÍmftkn��O/A��Φ��sf�2/±�<� 2/A /A4/ �<�17+8�l

� Dm�dk�sqhÍmftkn��O/B��Φ��sf�5/±�<� 2/B /B4/ �<�75+5�l

) B

4/
�l

O
2/º

C

A

2/º 2/º

� Dm�dk�sqhÍmftkn��O/B��Φ��bnr�5/±�<� 2
OB

OB4/ �<�0//�l

+

+ +

+

9

% + ( +
/OA

OCB

OAB
4/ 75 5 3 22/

1
17 8 4/ 611 4

1
75 5 4/ 1054

3 22/ 611 4 1054 0331 4

°qd^ qdbsÍmftkn – l

°qd^ – l

°qd^ – l

°qd^ cd

“ l

1

1

1

1

< <

< <

< <

* <3
�*5,>5*68<�*18;*�.5�9.;O6.=;8�-.��OAB�9

+ +

+ + +

9
+

2bnr/OA
OA

OA

AB

OAB
OA AB OB

2/ 4/ 46 6

75 5 17 8 46 6 104 3
Dm ± l

“ l

Odqéldsqn cd
l

< <

< < * * <3
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32 � �Dm�k^�o^qbdk^��?ABC��bnmnbdlnr��A]�<�C]���<�8/±:��?]�<�01/±:�� ?C �<�07�l��x�� ?A !<!18!l-��
Ptdqdlnr�^udqhft^q�k^�knmfhstc�cd�k^�ch^fnm^k��?B-

A

 

B

18
�l

07�l C

Tm�^lhfn�snoñfq^en�mnr�rtfhdqd�oqnknmf^q�knr�k^cnr��A?��x��BC��g^rs^�ptd�rd�bnqsdm�dm�

tm�otmsn��O��x�^udqhft^q�btÚmsn�lhcd�dk�Úmftkn�� ?OC� -��G^ykn�só-

� O/C� �<�07/±�“�01/±�<�5/±
� /OC� �<�8/±�“�5/±�<�2/±

� Dm�dk�sqhÍmftkn��/OC+��rdm�2/±�<� 2
/O

/O07 �<�25�l

� AO �<�18�*�25�<�54�l
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rnm�rdldi^msdr�x�k^�q^yñm�cd�rdldi^my^�dr��
/A
/C

l
l
1 1

0< < -

Rh�k^�q^yñm�cd�rdldi^my^�dr� 1
0 9

°qd^�� /CD /AB
3
0 °qd^<% % ��Φ��°qd^�� /ED /FB

3
0 °qd^<% %

Onq�s^msn9�

l

l

8

8

C
E

F

D

)

A B

°qd^��EDFB /FB /ED /FB /FB /FB
3
0

3
2°qd^ °qd^ °qd^ °qd^°qd^ “ “< < <% % % % % % �<

� <� /AB /AB
3
2

1
0

7
2°qd^ °qd^<# >% %

��Dk�qnlan�shdmd�tm^�rtodqπbhd�cd�13�bl1+�x�rt�ch^fnm^k�ldmnq�dr�hft^k�^�knr�sqdr�bt^qsnr�cd�
k^�l^xnq-�B^kbtk^�dk�Úqd^�cdk�béqbtkn�hmrbqhsn-

p

H��7�9;26.;�5>0*;�1*55*;.68<�5*�58702=>-�-.�5*<�-2*087*5.<�A�-.5�5*-8�-.5�;86+8�

� – – 2 2 22

v

v v v v v v
3
2

13
1
0

3
2 13 7

2 13 53 7

Ch^fnm^k l^xnq

Ch^fnm^k ldmnq

°qd^ qnlan bl

bl
1

1 1

<

<

<

< < < <b l3





TmgcUc�6,�SpgfnmnldspáU !"#

35

EMsdlzseaMr�noedmsMcMr�
M�iMr�AmrdéMmtMr�4aMcáleaMr� 

9nagiP�052

?tsnduZjtZbhñm
0 � ^(�Rh��bnr�β�<�/+41��x��β�;�8/±+��b^kbtk^��rdm�β��x��sf�β-

a(�Rh��sf�γ�<�
4

01 ��x��γ�;�8/±+��b^kbtk^��rdm�γ��x��bnr�γ-

^(�rdm�β�<� % ( +Sbnr0 0 / 41“ “1 1< �<�/+74:��sf�β�<�/+74./+41�<�0+52

a(
�

% ( % ( % ( % ( % (

% . (a
a
a

a a

a a

a a 2 a 2
bnr

bnr
bnr bnr bnr

bnrsf rdm

rdm

rdm
4

01

0 14
033 0 14

058 0

01 4

1 1
1 1 1

< <

* < * < <

<3
� � Φ��%bnr�γ(1�<� 058

14 ��Φ��bnr�γ�<� 02
4

� bnr�γ�<� –2 ardm02
4

4
01

02
4

02
01< <

1 �Knr�aq^ynr�cd�tm�bnloÚr+�ptd�lhcdm�01�bl+�enql^m�tm�Úmftkn�cd�4/±-

…BtÚk�dr�dk�q^chn�cd�k^�bhqbtmedqdmbh^�ptd�otdcd�sq^y^qrd�bnm�dr^�^adqstq^>

rdm�14±�<� v
01 ��Φ��v�g�4+/6�bl

#*-28�-.�5*�,2;,>7/.;.7,2*�]�	��	��,6

4/º 01�bl

t

2 �O^q^�ldchq� k^�^mbgtq^�cd�tm� qén+�gdlnr� snl^cn� k^r�ldchc^r� hmchb^c^r� dm� k^�
ehftq^-�GÚkk^k^-

4/�l B

A

 45º 31º

� sf�45±�<� v
x ��Φ��x�<�v�sf�45±

� sf�31±�<� v
x

4/ “ ��Φ��x�<�%4/�“�v(�sf�31±
)

A

B

x

t
31º45º

4/�|�t

v�sf�45±�<�%4/�“�v(�sf�31±��Φ��v�<�
± ±
– ±

sf sf
sf

45 31
4/ 31

*
�g�07+78

x�<�v�sf�45±�g�17�l
Dk�qén�shdmd�17�l�cd�^mbgtq^-



TmgcUc�6,�SpgfnmnldspáU !"#

36

EMsdlzseaMr�noedmsMcMr�
M�iMr�AmrdéMmtMr�4aMcáleaMr� 

3 �Dm�drsd�sqhÚmftkn+�g^kk^�k^�^kstq^�rnaqd��?B+��dk�Úqd^�cdk�sqhÚmftkn�x�dk�Úmftkn��B]-

17�l

06
�l

B

A

 
57º

H��5=>;*�<8+;.��/B��Φ��g

� rdm�57±�<� 06
g ��Φ��g�<�04+65�l

H�L;.*�-.5�=;2M70>58��� – +
1

17 04 65 �<�11/+53�l1

H�� bnr�57±�<� v
06 ��Φ��v�<�5+26�l:��17�“�v�<�10+52�l

� � sf�B]�<� v17 “
g �<�/+618��Φ��B]�<�25±�4¡�20!�g�25±

�
)

A

B
t 17�|�t

g06
�l

57º

4 �Dm�tm�gtdqsn�g^x�tm�onyn�cd�0+1�l�cd�^mbgn-�Bt^mcn�drsÚ�u^bén�udlnr+�cdrcd�dk�aqnb^k+�
dk�anqcd�notdrsn�cdk�enmcn�a^in�tm�Úmftkn�cd�6/±�bnm�k^�gnqhynms^k-�Bt^mcn�dk�^ft^�rt,
ad+�udlnr�dk�anqcd�notdrsn�cdk�^ft^�a^in�tm�Úmftkn�cd�31±-�…BtÚk�dr�k^�^kstq^�cdk�onyn>�
…BtÚmsn�rtahñ�dk�^ft^>

� Dm�dk�sqhÍmftkn��OAB��Φ��sf�6/±�<� + 2OB OB0 1 �<�2+2�l

� Dm�dk�sqhÍmftkn��O/C��Φ��sf�31±�<� + 2OC OC0 1 �<�0+0�l

� ?kstq^�cdk�onyn9��OB �<�2+2�l

� ?kstq^�cdk�^ft^9�� /A OB OC“< �<�2+2�“�0+0�<�1+1�l

31º

6/º
0+1�lA B

) C

O

5 �Rh��bnr�β�<�“���0.4��x��sf�β�;�/+��hmchb^�dm�ptá�bt^cq^msd�drsÚ�dk�Úmftkn��β��x�b^kbtk^�rtr�qdr,
s^msdr�q^ynmdr�sqhfnmnlásqhb^r-

S 2 S

S 2 S q

qbnr

sf
4
0 /

/

“ HH n HHH bt^cq^msd

HH n HU bt^cq^msd

;

;

< 3��Φ��β�×�HH�bt^cq^msd

H�rdm��1�β�*�bnr��1�β�<�0��Φ��rdm��1�β�<�0�“�bnr��1�β��Φ��rdm��1�β�<�0�“� 4
0“

1b l ��Φ

� � Φ��rdm��1�β�<� 14
13 ��Φ��rdm�β�<� 14

13 ��Φ��rdm�β�<� 4
1 5

H�sf�β�<� S
S

bnr
rdm ��Φ��sf�β�<�

4
0

4
1 5

“
��Φ��sf�β�<�“1 5

Onq�s^msn+��rdm�β�<� 4
1 5 +��bnr�β�<�“ 4

0 ��x��sf�β�<�“1 5-



TmgcUc�7,�FdnldspáU�UmUjásgbU !"#
EMsdlzseaMr�noedmsMcMr�

M�iMr�AmrdéMmtMr�4aMcáleaMr� 

0

9nagiP�054

:drtdkud

0 � Dk�cé^�cdrotár�cd�k^�OQGLDQ/�DVBTQRGÍM�u^m�^mc^mcn�^k�anrptdbhkkn��A+��x�cd�^kké+�dm�a^q,
b^+�^��L-

Cdrbqhad�drsd�ókshln�hshmdq^qhn�bnm�udbsnqdr+��NA �)�”+��x�bnm�bnnqcdm^c^r-

NA AK NK* < ��Φ��%“6+�“2(�*�%01+�01(�<�%4+�8(

1 �Dm�k^�RDFTMC/�DVBTQRGÍM+�knr�uh^idr�onq�dk�qén�drsÚm�cdrbqhsnr�^ré9��NV �<�%/+�3(�)�s�%0+�0(-

^(�Rdí^k^�^�ptá�ktf^qdr�rd�kkdf^�o^q^��s�<�3+��s�<�“0��x��s�<�/-

a(�…Ptá�u^knq�g^x�ptd�c^q�^��s��o^q^�kkdf^q�^k�anrptdbhkkn��A��>

Uh^idr�onq�dk�qén9��NV �<�%/+3(�*�s�%0+�0(

^(�s�<�3��Φ��%/+�3(�*�%3+3(�<�%3+7(��Φ��Rd�kkdf^�^k�otmsn��O-

� s�<�“0��Φ��%/+�3(�*�%“0+�“0(�<�%“0+�2(��Φ��Rd�kkdf^�^k�otmsn��P-

� s�<�/��Φ��%/+�3(�*�%/+�/(�<�%/+�3(��Φ��Rd�kkdf^�^k�otmsn��D-

�

)D

H
O

P

Q'n

A

N

a(�NA �<�%“6+�“2(

� %/+�3(�*�s�%0+�0(�<�%“6+�“2(

� %/+�3(�*�%s+�s���(�<�%“6+�“2(

� %s+�3�*�s���(�<�%“6+�“2(��Φ��
s

s
6

3 2
“

“
<
* <

) ��Φ��s�<�“6

� O^q^�kkdf^q�^k�anrptdbhkkn��A��g^x�ptd�c^q�^��s��dk�u^knq�“6-



TmgcUc�7,�FdnldspáU�UmUjásgbU !"#

1

EMsdlzseaMr�noedmsMcMr�
M�iMr�AmrdéMmtMr�4aMcáleaMr� 

0PUdbsnqdrPdmPdkPokVmn
9nagiP�055

0 � Qdoqdrdms^�knr�udbsnqdr�� ?A ��x��BC +��rhdmcn��?��%0+�0(+��A���%“1+�6(+��B���%5+�/(+��C���%2+�5(��x�na,
rdqu^�ptd�rnm�hft^kdr-

Bnloqtda^�ptd�� ?A �<�BC ��g^kk^mcn�rtr�bnnqcdm^c^r-�B^kbtk^�rt�lñctkn-

A%|1+�6(
C%2+�5(

B%5+�/(

)%0+�0(

2|1

6

% + ( % + ( % + (/A 1 6 0 0 2 5“ “ “< <

{ { % (/A 2 5 8 25 34 2 4“ 1 1< * < * < <

% + ( % + ( % + (BC 2 5 5 / 2 5“ “< <

{ { { {BC /A 34 2 4< < <

1 �Sdmdlnr�sqdr�otmsnr�cd�bnnqcdm^c^r9

?��%2+�“0(+��A��%3+�5(+��B���%/+�/(

G^kk^�k^r�bnnqcdm^c^r�cdk�otmsn��C��o^q^�ptd�knr�udbsnqdr�� ?A ��x��BC ��rd^m�hft^kdr-

Kk^l^lnr��%Y+�a(��^�k^r�bnnqcdm^c^r�cdk�otmsn��C-

% + ( % + ( % + (/A 3 5 2 0 0 6“ “< <

% + ( % + ( % + (Y a Y aBC / /“< <

Bnln�� /A BC< ��Φ��%0+�6(�<�%Y+�a(

K^r�bnnqcdm^c^r�cdk�otmsn��C��rnm�%0+�6(-



TmgcUc�7,�FdnldspáU�UmUjásgbU !"#

2

EMsdlzseaMr�noedmsMcMr�
M�iMr�AmrdéMmtMr�4aMcáleaMr� 

1PNodqVbhnmdrPbnmPudbsnqdr
9nagiP�056

0 � ^(��Qdoqdrdms^�knr�udbsnqdr�� t�<� ?A ��x�� u �<� AB +��rhdmcn��?��%0+�2(+��A���%3+�4(��x��B���%5+�“1(-��
G^kk^�rtr�bnnqcdm^c^r-

a(�Qdoqdrdms^��t�)�u ��x�g^kk^�rtr�bnnqcdm^c^r-

b(�Qdoqdrdms^��2t+��“1t��x��/u ��x�g^kk^�rtr�bnnqcdm^c^r-

c(�Qdoqdrdms^�x�g^kk^�k^r�bnnqcdm^c^r�cdk�udbsnq9��2t�“�3u

^(� % + ( % + ( % + (/A 3 4 0 2 2 1t “< < <
� % + ( % + ( % + (AB 5 1 3 4 1 6u “ “ “< < <

a(
� (

t %2+ 1(
u %1+ “6(

t u %2+ 1( %1+ “6( %4+ “4* < * <3
A%3+�4(

B%5+�|1(

)%0+�2(
 u

 t

t �*�u 

b(�2t 2%2+ 1( %8+ 5(< <
� “1t “1%2+ 1( %“ 5+ “ 3(< <
� /t %/+ /(<

�

)3333133332

 t|1

 t2 t

 u/

c(�2t “ 3u 2%2+ 1( “ 3%1+ “6( %8+ 5( “ %7+ “17( %0+ 23(< < <

 t

|3u  

2t
 

2t 
�|
�3
u 



TmgcUc�7,�FdnldspáU�UmUjásgbU !"#

3

EMsdlzseaMr�noedmsMcMr�
M�iMr�AmrdéMmtMr�4aMcáleaMr� 

9nagiP�057

1 �Bnloqtda^�rh�b^c^�tmn�cd�knr�rhfthdmsdr�o^qdr�cd�udbsnqdr�shdmdm�n�mn�k^�lhrl^�chqdb,
bhñm9

^(�t%2+�“0(+�� u %“2+�0(� a(�t%1+�“���3(+�� u %0+�1(

b(�t%“1+�/(+�� u %3+�/(� c(�t%4+�1(+�� u %1+4:�0(

d(�t%“1+�5(+�� u %“2+�0(� e�(�t%/+�“0(+�� u %“1+�/(

^(� 2“2
2

0
“0 t x u< ��shdmdm�k^�lhrl^�chqdbbhñm-

a(� 20
1 p 1

“ 3 t x u ��mn�shdmdm�k^�lhrl^�chqdbbhñm-

b(� 2u “1t t x u< ��shdmdm�k^�lhrl^�chqdbbhñm-

c(� 21+4
4

0
1 t x u< ��shdmdm�k^�lhrl^�chqdbbhñm-

d(� 2“2
“1 p 0

5 t x u ��mn�shdmdm�k^�lhrl^�chqdbbhñm-

e�(�Mn�dwhrsd��i�×�‰��s^k�ptd�� 2u jt t x u< ��mn�shdmdm�k^�lhrl^�chqdbbhñm-

2 �C^cnr�knr�rhfthdmsdr�udbsnqdr9

t%“4+�7(+�� u %“���30+�“0/(+��v%2+�5(

^(�G^kk^�k^r�bnnqcdm^c^r�cd��2t�“�1u �)�0/v-

a(�?udqhft^�dk�u^knq�cd��v��d��x��o^q^�ptd�rd�btlok^9

� vt�)�xv�<�u

^(�2t “ 1u 0/v 2%“4+ 7( “ 1%“ 30+ “0/( 0/%2+ 5(* < * <

� � <�%“04+�13(�“�%“��71+�“1/(�*�%2/+�5/(�<�%86+�0/3(

a(�v xt v u* <

� v���%“4+�7(�*�x�%2+�5(�<�%“���30+�“0/(��Φ��%“4v+�7v(�*�%2x+�5x(�<�%“��30+�“0/(

�
–v x

v x
x
x

v x
v x

4 2 30
7 5 0/

7 3 5 0/
5 31

0/ 5 71
7 5 0/

“ “
“

“
“

“
“

* <
* <

* <
<

<
* <3

� � 07v�����������<�61� x�<�“6

� � v�<�3

� Onq�s^msn+��3t “ 6v u< -



TmgcUc�7,�FdnldspáU�UmUjásgbU !"#

4

EMsdlzseaMr�noedmsMcMr�
M�iMr�AmrdéMmtMr�4aMcáleaMr� 

2PUdbsnqdrPptdPqdoqdrdmsVmPotmsnr
9nagiP�058

0 � Cdrcd�dk�otmsn��?���%7+�8(��mnr�lnudlnr�dm�k^�chqdbbhñm�cd��t%“0+�“1(��bt^sqn�udbdr�rt�knm,
fhstc-�Cdrotár+�mnr�lnudlnr�dk�sqhokd�cd��u %1+�0(-��…?�ptá�otmsn�kkdf^lnr>

O

N

)

 t

�  3t

 u
�  2u

NO N/ 3 2t u< * * �<�%7+�8(�*�3%“0+�“1(�*�2%1+�0(�<�%0/+�3(

1 �Chuhchlnr�dk�rdfldmsn�cd�dwsqdlnr��?��%0+�1(��x��A���%05+�01(��dm�bhmbn�o^qsdr�hft^kdr-�G^kk^�
k^r�bnnqcdm^c^r�cd�knr�bt^sqn�otmsnr�cd�rdo^q^bhñm-

)

A
 u

% + ( % + ( % + (/A NA N/ 05 01 0 1 04 0/“ “< < <

NO N/ /O N/ /A4
0< * < * <�%0+�1(�*�%2+�1(�<�%3+�3(

NP NO OP NO /A4
0< * < * �<�%3+�3(�*�%2+�1(�<�%6+�5(

NQ NP /A4
0< * �<�%6+�5(�*�%2+�1(�<�%0/+�7(

NR NQ /A4
0< * �<�%0/+�7(�*�%2+�1(�<�%02+�0/(

A

)
O

P

Q

R

N

K^r�bnnqcdm^c^r�cd��O��rnm�%3+�3(:�k^r�cd��P+��%6+�5(:�k^r�cd��Q+��%0/+�7(+�x�k^r�cd��R+��%02+�0/(-



TmgcUc�7,�FdnldspáU�UmUjásgbU !"#

5

EMsdlzseaMr�noedmsMcMr�
M�iMr�AmrdéMmtMr�4aMcáleaMr� 

3POtmsnPldchnPcdPtmPrdfldmsn
9nagiP�06 

0 � G^kk^�k^r�bnnqcdm^c^r�cdk�otmsn�ldchn�cd�b^c^�rdfldmsn9

^(�?��%“1+�4(+��A��%3+�0(

a(�B���%6+�“2(+��C���%“4+�0(

b(�D���%0+�3(+��E���%6+�1(

c(�F���%“2+�4(+��G���%3+�/(

^(� + % + (2K K1
1 3

1
4 0 0 2“ * *b l

a(� % ( + % + (2K K1
6 4

1
2 0 0 0“ “ “* *b l

b(� + % + (2K K1
0 6

1
3 1 3 2* *b l

c(� + +2K K1
2 3

1
4 /

1
0

1
4“ * *b bl l

1 �G^kk^�k^r�bnnqcdm^c^r�cdk�otmsn�rhlásqhbn�cd��?��qdrodbsn�cd��O��dm�knr�rhfthdmsdr�b^rnr9

^(�?���%3+�“0(+��O���%“6+�1(

a(�?���%1+�3(+��O���%4+�“0(

^(�Kk^l^lnr��/z�%v+�x���(��^k�otmsn�rhlásqhbn�cd��/��qdrodbsn�cd��O-��Dk�otmsn��O��rdqÍ�dk�otmsn�
ldchn�cdk�rdfldmsn�cd�dwsqdlnr��/��x��/z-

�
2 2

2 2

v v v

x
x x

6 1
3 03 3 07

1 1
0

3 0 4

“ “ “

“
“

< * < * <

<
*

< * <

]

_

`

a
a

aa
��K^r�bnnqcdm^c^r�cd��/z��rnm�%“07+�4(-

a(�/z�%v+�x���(

�
2 2

2 2

v v v

x
x x

4 1
1 0/ 1 7

0 1
3

1 3 5“ “ “

< * < * <

<
*

< * <

]

_

`

a
a

aa
��K^r�bnnqcdm^c^r�cd��/z��rnm�%7+�“���5(-



TmgcUc�7,�FdnldspáU�UmUjásgbU !"#

6

EMsdlzseaMr�noedmsMcMr�
M�iMr�AmrdéMmtMr�4aMcáleaMr� 

4POtmsnrPVkhmdVcnr
9nagiP�060

0 � Bnloqtda^�rh�knr�otmsnr��Q���%1+�6(+��R���%4+�“0(��x��S���%04+�“14(��drsÚm�^khmd^cnr-

% + ( % + (
% + ( % + (

2
QR
RS

QR QS
4 1 0 6 2 7
04 4 14 0 0/ 13 0/

2
13
7“ “ “ “

“ “ “
p mn dr o^q^kdkn ^

< <
< * <

3
Knr�sqdr�otmsnr+��Q+��R��x��S+��mn�drsÍm�^khmd^cnr-

1 �?udqhft^�dk�u^knq�cd��Y��o^q^�ptd�knr�otmsnr��Q���%1+�6(+��R���%4+�“0(��x��P���%Y+�“14(��drsám�^khmd^,
cnr-

% + (
% + (Y

QR
RP

2 7
4 13

“
“ “

<
<

3
O^q^�ptd��Q+��R��x��P��drsám�^khmd^cnr+�rd�g^�cd�btlokhq�ptd9

2Y Y4
2

13
7

4
2

2
0

“ “
“

“< < ��Φ��Y�“�4�<�8��Φ��Ktdfn+��Y�<�03-

2 � �?udqhft^�ptá�qdk^bhñm�cdadm�btlokhq��v��d��x��o^q^�ptd��?���%/+�0(+��A���%1+�4(��x��O���%v+�x��(��drsám�
^khmd^cnr-

% + ( % + (
% + ( % + (v x v x

/A
/O

1 / 4 0 1 3
/ 0 0

“ “
“ “ “

< <
< <

3
O^q^�ptd��O��drsá�^khmd^cn�bnm��/��x��A9

v x
1

0
3
“< ��Φ��1%x�“�0(�<�3v��Φ��x�“�0�<�1v��Φ��x�<�1v�*�0

K^�qdk^bhñm�atrb^c^�dmsqd��v��d��x��dr��x�<�1v�*�0-

3 ��?udqhft^�dk�u^knq�cd��s��o^q^�ptd�knr�otmsnr��?��%0+�1(+��A���%6+�“00(��x��B���%s+�1s���(��drsám�^khmd^,
cnr-

% + ( % + (
% + (s s

/A
/B

6 0 00 1 5 02
0 1 1

“ “ “ “
“ “

< <
<

3
/+��A��x��B��drs^qÍm�^khmd^cnr�rh9

% ( % (2 2 2 2s s s s s s s s0
5

1 1
02 5 1 1 02 0 01 01 02 02 14 14 0“ “

“ “ “ “ “ “< < < * < <



TmgcUc�7,�FdnldspáU�UmUjásgbU !"#

7

EMsdlzseaMr�noedmsMcMr�
M�iMr�AmrdéMmtMr�4aMcáleaMr� 

5PDbtVbhnmdrPcdPkVPqdbsV
9nagiP�062

0 � Drbqhad�k^r�dbt^bhnmdr�udbsnqh^k+�o^q^lásqhb^r+�dm�enql^�bnmshmt^�x�dwokébhs^�cd�k^r�qdbs^r�
ptd�o^r^m�onq9

^(�L���%“1+�0(+��M���%3+�4(

a(�O���%/+�/(+��P���%2+�“1(

b(�Q���%1+�4(+��R���%7+�4(

c(�S���%“1+�0(+��T��%“1+�“1(

^(
�

% + (
% + ( % + ( % + (2 2

K
M KM

1 0
3 4 5 3 2 1
“

u3 ��dr�tm�udbsnq�chqdbbhñm-

� sirti∞éa�fsiucl∞te9
� � sNV NK u< *
� � %v�x(�<�%“1+�0(�*�s�%2+�1(
� sirti∞caso�ítltázul∞ito9

� �
v s
x s

1 2
0 1
“< *

< *
)

� sirti∞éa�icau∞art9

� � v x
2

1
1

0“* <

� sirti∞éa�sπíemi∞ut9�Cdrodi^mcn��x��dm�k^�dbt^bhñm�^msdqhnq9

� � x�<� v2
1

2
6*

a(
� % ( % ( % + (

% + (
+ +2 2P

O
OP 2 1

/ /
2 1 2 1 u ““ “3 ��dr�tm�udbsnq�chqdbbhñm-

� sirti∞éa�fsiucl∞te9
� � sNV NO u< *
� � %v�x(�<�%/+�/(�*�s�%2+�“1(
� sirti∞caso�ítltázul∞ito9

� �
v s
x s

2
1

/
/ “

< *
<

) ��Φ��
v s
x s

2
1“

<
<

)
� sirti∞éa�icau∞art9

� �
�v x

2
/

1
/“

“
“

<

� sirti∞éa�sπíemi∞ut9�Cdrodi^mcn��x��dm�k^�dbt^bhñm�^msdqhnq9

� � x�<� v2
1“



TmgcUc�7,�FdnldspáU�UmUjásgbU !"#

8

EMsdlzseaMr�noedmsMcMr�
M�iMr�AmrdéMmtMr�4aMcáleaMr� 

b(
�

% + (
% + ( % ( % (+ +2 2

Q
R QR

1 4
7 4 5 / 0 /u3 ��dr�tm�udbsnq�chqdbbhñm-

� sirti∞éa�fsiucl∞te9

� � sNV NQ u< *

� � %v�x(�<�%1+�4(�*�s�%0+�/(

� sirti∞caso�ítltázul∞ito9

� �
v s
x s

1 0
4 /

< *
< *

) ��Φ��
v s
x

1
4

< *
<

)
� sirti∞éa�icau∞art9

� � v x
0

1
/

4“ “
<

� sirti∞éa�sπíemi∞ut9�

� � x�<�4

c(
�

% + (
% + ( % + ( % + (2 2

S
T ST

1 0
1 1 / 2 / 0

“
“ “ “ u3 ��dr�tm�udbsnq�chqdbbhñm-

� sirti∞éa�fsiucl∞te9

� � sNV NS u< *

� � %v�x(�<�%“1+�0(�*�s�%/+�0(

� sirti∞caso�ítltázul∞ito9

� �
v s
x s

1 /
0 0
“< *

< *
) ��Φ��

v
x s

1
0
“<

< *
)

� sirti∞éa�icau∞art9

� � v x
/

1
0

0“* <

� sirti∞éa�sπíemi∞ut9�

� � v�<�“1



TmgcUc�7,�FdnldspáU�UmUjásgbU !"#

0�

EMsdlzseaMr�noedmsMcMr�
M�iMr�AmrdéMmtMr�4aMcáleaMr� 

6P:dbsVr,POVqVkdkhrlnPxPodqodmchbtkVqhcVc
9nagiP�063

0 � G^kk^�k^�dbt^bhñm�cd�k^�qdbs^�ptd�o^r^�onq9

^(�?���%0+�2(+��A���%4+�4(

a(�?��%0+�5(+��A���%7+�“1(

^(�Tm�udbsnq�chqdbbhñm�dr�� /A %3+�1(:��nsqn�udbsnq�chqdbbhñm�dr��c%1+�0(-

� K^�odmchdmsd�dr9��l�<� 1
0

� K^�dbt^bhñm�dr9

� � x�“�2�<� % ( 2v x v1
0 0 1

0
1
4“ “<

a(�/A %6+�“7(��dr�tm�udbsnq�chqdbbhñm��Φ��l�<� 6
7“

� K^�dbt^bhñm�rdqÍ9

� � x�“�5�<� % ( 2v x v6
7 0 6

7
6

4/“ “ “< *

1 �G^kk^�k^�dbt^bhñm�cd�k^�qdbs^�ptd�o^r^�onq�%6+�“4(�x�shdmd�onq�udbsnq�chqdbbhñm�%6+�“���3(-

c%6+�“���3(��Φ��k^�odmchdmsd�dr9��l�<�“���6
3

K^�dbt^bhñm�dr9

� � x�*�4�<�“��� % ( 2v x v3 6 6
3 06 “ “ “<

2 �G^kk^�k^�qdbs^�o^q^kdk^�^��4v�“�5x�)�03�<�/��ptd�o^r^�onq�%/+�“2(-

K^�odmchdmsd�cd�k^�qdbs^��4v�“�5x�*�03�<�/��dr�dk�bnd≈bhdmsd�cd�k^��v��bt^mcn�k^��x��drsÍ�cdrodi^c^9

� x�<� 2v l5
4

5
03

5
4* <

Onq�rdq�k^�qdbs^�odchc^�o^q^kdk^�^��4v�“�5x�*�03�<�/+��k^�odmchdmsd�dr�k^�lhrl^9��l�<� 5
4

?ré9��x�<�“2�*� v5
4

3 �G^kk^�k^�qdbs^�o^q^kdk^�^��4x�“�0/�<�/��ptd�o^r^�onq�%1+�3(-

K^�qdbs^��4x�“�0/�<�/��dr�tm^�qdbs^�o^q^kdk^�^k�did��V+��ktdfn��l�<�/-

K^�qdbs^�ptd�o^r^�onq�%1+�3(�x�shdmd�odmchdmsd��l�<�/��dr��x�<�3-



TmgcUc�7,�FdnldspáU�UmUjásgbU !"#

00

EMsdlzseaMr�noedmsMcMr�
M�iMr�AmrdéMmtMr�4aMcáleaMr� 

9nagiP�064

4 �C^�sqdr�udbsnqdr�odqodmchbtk^qdr�^�%“���5+�0(-

Sqdr�udbsnqdr�odqodmchbtk^qdr�^�%“���5+�0(�rnm9�%0+�5(+�%1+�01(�x�%2+�07(-

5 �G^kk^�k^�dbt^bhñm�cd�k^�qdbs^�ptd�o^r^�onq��O���%1+�“4(��x�dr�odqodmchbtk^q�^k�udbsnq��u %4+�6(-

Dk�udbsnq�%“6+�4(�dr�odqodmchbtk^q�^��u ��x+�onq�s^msn+�dr�tm�udbsnq�chqdbbhñm�cd�k^�qdbs^�atrb^c^9

� l�<� % ( 2x v x v6
4 4 6

4 1 6
4

6
14“ “ “ “ “ “< <

6 �K^� qdbs^� � q� � o^r^� onq� %2+� /(+� x� k^� qdbs^� � r+� � onq� %“4+� 2(-� ?la^r� rnm� odqodmchbtk^qdr� ^� �
3v#)#1x#“�6�<�/-

G^kk^�rtr�dbt^bhnmdr-

Odmchdmsd�cd�k^�qdbs^��3v�*�1x�“�6�<�/9

� x�<�“1v�*� 2 l1
6 1“0 <

Odmchdmsd�cd��p�<�odmchdmsd�cd��r9

� l l
0

1
0“1

0
< <

Dbt^bhñm�cd��p9

� x�<� % ( 2v x v1
0 2 1

0
1
2“ “<

Dbt^bhñm�cd��r���9

� x�<� % ( 2v x v2 1
0 4 1

0
1
00* * < *



TmgcUc�7,�FdnldspáU�UmUjásgbU !"#

01

EMsdlzseaMr�noedmsMcMr�
M�iMr�AmrdéMmtMr�4aMcáleaMr� 

7P:dbsVrPoVqVkdkVrPVPknrPdidrPbnnqcdmVcnr
9nagiP�065

0 � Qdoqdrdms^��q��x��r��x�c^�sqdr�udbsnqdr�o^q^kdknr�x�sqdr�odqodmchbtk^qdr�^�b^c^�tm^�cd�dkk^r9

q��9�4v�“�6�<�/

r���9�2�)�3x�<�/

p���9�4v�“�6�<�/��Φ��v�<� 4
6

Udbsnqdr�o^q^kdknr9�%/+�0(+�%/+�1(+�%/+�“1(
Udbsnqdr�odqodmchbtk^qdr9�%0+�/(+�%1+�/(+�%“1+�/(

r���9�2�*�3x�<�/��Φ��x�<� 3
2“

Udbsnqdr�o^q^kdknr9�%0+�/(+�%“0+�/(+�%“1+�/(
Udbsnqdr�odqodmchbtk^qdr9�%/+�0(+�%/+�“0(+�%/+�“1(�

0 1 2
|0

r

p

1 �Qdoqdrdms^�cnr�qdbs^r�ptd�o^rdm�onq�dk�otmsn�%“���3+�1(+�tm^�o^q^kdk^�^k�did��V��x�nsq^�o^q^,
kdk^�^k�did��X-

O�%“���3+�1(

p���9�x�<�1��Φ��Qdbs^�o^q^kdk^�^k�did��V

r���9�v�<�“���3��Φ��Qdbs^�o^q^kdk^�^k�did��X

pO

r

2 �K^r�qdbs^r��q��x��r��o^r^m�onq�dk�otmsn�%4+�“2(-�K^�qdbs^��q��dr�o^q^kdk^�^��4x�)�06�<�/+��x��r��dr�
odqodmchbtk^q�^�dkk^-�Qdoqdrdms^��q��x��r��x�c^�rtr�dbt^bhnmdr-

Qdoqdrdms^lnr�k^�qdbs^��4x�*�06�<�/��Φ��x�<� 4
06“ ��x�^�o^qshq�cd�dkk^+�qdoqdrdms^lnr��p��x��r-

H�p��dr�tm^�qdbs^�o^q^kdk^�^��x�<�“��� 4
06 ��ptd�o^r^�onq�%4+�“2(-

� Rt�dbt^bhñm�dr��x�<�“2-

H�r��dr�tm^�qdbs^�odqodmchbtk^q�^��x�<�“��� 4
06 ��%o^q^kdk^�^k�did��X����(��ptd�o^r^�onq�%4+�“2(-

� Rt�dbt^bhñm�dr��v�<�4-

0 1 2 3
|0

|1

|3

r

p

x�<�|…

X

V4

|2
06
4



TmgcUc�7,�FdnldspáU�UmUjásgbU !"#

02

EMsdlzseaMr�noedmsMcMr�
M�iMr�AmrdéMmtMr�4aMcáleaMr� 

3 �G^kk^�k^�dbt^bhñm�cd�k^�qdbs^�o^q^kdk^�^k�did��V��ptd�bnqsd�^�k^�qdbs^��1v�“�2x�<�4��dm�dk�otmsn�
cd�^arbhr^��v�<�0-

H��*�;.,=*�9.-2-*���p+��dr�o^q^kdk^�^k�did�cd�^arbhr^r+�ktdfn�rt�dbt^bhñm�dr�cd�k^�enql^��p��9�x�<�i-
H�p��bnqs^�^�k^�qdbs^��r���9�1v�“�2x�<�4��dm�dk�otmsn�cd�^arbhr^��v�<�0��Φ��dk�otmsn�cd�bnqsd�dr�k^�

rnktbhñm�cdk�rhrsdl^-

�
v x

v
1 2 4

0
“ <

<
3��Φ��1�“�2x�<�4��Φ��x�<�“0��Φ��O�%0+�“0(�×�p

H�%.7.68<��9>.<��:>.�

�
9
% + ( q

p x i
O p0 0“

< 3��Φ��p���9�x�<�“0



TmgcUc�7,�FdnldspáU�UmUjásgbU !"#

03

EMsdlzseaMr�noedmsMcMr�
M�iMr�AmrdéMmtMr�4aMcáleaMr� 

8POnrhbhnmdrPqdkVshuVrPcdPcnrPqdbsVr
9nagiP�066

0 � Ch�k^�onrhbhñm�qdk^shu^�cd�drsnr�o^qdr�cd�qdbs^r9

^(�q���9�7v�)�1x�“�03�<�/� a(�q���9�2v�“�1x�“�03�<�/
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hmctc^akdldmsd�shdmd�ptd�g^adq�tm�dqqnq-

Rd�bnloqtda^�ptd�dk�dqqnq�drsÚ�dm�dk�onqbdms^id�cd�knr�^rhrsdmsdr�^�k^r�hmrs^k^bhnmdr�hmsdqhn,
qdr-�Bnqqhfd�só�dk�dqqnq-

67 6/ 

>HQD�JHAQD HMRS,�HMS,

4/ 31 17 

>HQD�JHAQD HMRS,�HMS,
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4/ 

>ptÚ�cdad�gZadq�tm�11 ,
%0// �|�4/ �|�17 �<�11 (

17 

>HQD�JHAQD HMRS,�HMS,
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0

9nagiP�106

:drtdkud

0 � ^(��Nardqu^�dm�k^�fqÚehb^�cd�k^�cdqdbg^�ptd�dk�otmsn�bnqqdronm,
chdmsd�^�k^�oqhldq^�uhuhdmc^�drsÚ�rnaqd�k^�qdbs^-�Bnloqtda^�
ptd�s^lahám�kn�drsÚm�knr�nsqnr�rhdsd-

a(�Cd�tm^�uhuhdmc^�mnr�chbdm�ptd�rd�g^m�bnmrtlhcn�024!l2-�
…R^aqé^r�b^kbtk^q+�dw^bs^ldmsd+�^�btÚmsn�^rbhdmcd�dk�qdbhan�
cdk�f^r>

t 9�BNMRTLN�CD�E=R�%l2(

x 9�BNRSD�CDJ�QDBHAN�%�(

1/

1/
3/
5/
7/
0//
01/
03/

0// 1//

b(�Bnloqtda^�ptd�knr�otmsnr�rdí^k^cnr�dm�k^�fqÚπb^�cd�k^�hypthdq,
c^�rnm�knr�rdhr�oqhldqnr�cd�k^�chrsqhatbhñm�ptd�qdk^bhnm^��m��bnm��
x-

� Qdoqdrdms^�knr�cnr�qdrs^msdr+�%2:�38+4(�x�%8:�024(-

c(�Nardqu^�bñln+�^�k^�uhrs^�cd�drsnr�otmsnr+�oncqé^lnr�^udmstq^q,
mnr�^�cdbhq�^kfn�rnaqd�dk�f^rsn�cd�f^r�dm�tm^�uhuhdmc^�bnm�6�odq,
rnm^r-�Rhm�dla^qfn+�kn�ptd�chiáq^lnr�rdqé^�ltx�hloqdbhrn�x�bnm�
fq^m�qhdrfn�cd�dpthunb^qmnr-m 9�M-—�CD�ODQRNM=R�DM�J=�B=R=

0 1 2 3 4 5 6 7 8 0/

1/
3/
5/
7/
0//
01/
03/

x 9�BNRSD�CDJ�QDBHAN�%�(

^(

� t 9�BNMRTLN�CD�F>R�%l2(

x 9�BNRSD�CDJ�QDBHAN�%�(

1/

1/
3/
5/
7/
0//
01/
03/

0// 1//

a(�Ré+�^rbdmcdqé^�^��x�<�/+4�–�024�*�5�<�62+4/�π

b(

� m 9�M,ª�CD�ODQRNM>R�DM�J>�B>R>
0 1 2 3 4 5 6 7 8 0/

1/
3/
5/
7/
0//
01/
03/

x 9�BNRSD�CDJ�QDBHAN�%�(

c(�Oncqé^lnr�cdbhq�ptd�dk�f^rsn�dr�cd�tmnr�0//�π�odqn�rdqé^�hloqdbhrn-
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0PChrsqhatbhnmdrPahchldmrhnmVkdr
9nagiP�107

0 � Hcdmshehb^� knr� qdrs^msdr�otmsnr�cdk�ch^fq^l^�cd�chrodqrhñm�cdk�didlokn�cd� k^r�mns^r�dm�
l^sdlÚshb^r�x�dm�eérhb^-

?�b^c^�drstch^msd��Y+��a+�”+��kd�bnqqdronmcdqÍ�dk�otmsn�?+�A+�”�dm�dk�ch^fq^l^�cd�chrodqrhñm-

E

L

C

H
F

A

E

G
B
>I

D4

4 0/

0/
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9nagiP�11 

1 �Dm�b^c^�tm^�cd�k^r�rhfthdmsdr�chrsqhatbhnmdr�ahchldmrhnm^kdr+�hmsdms^+�rhm�qdoqdrdms^qk^+�
drshl^q�rh�k^�bnqqdk^bhñm�u^�^�rdq�onrhshu^�n�mdf^shu^+�etdqsd�n�cáahk-�Ktdfn+�qdoqdráms^k^�
ldch^msd�k^�mtad�cd�otmsnr+�sq^y^mcn�k^�qdbs^�cd�qdfqdrhñm+�x�bnqqnanq^�n�lnchehb^�str�
drshl^bhnmdr-

^(�F�,�E� a(�Onr�,�E

b(�E�,�B� c(�Onr�,�Osnr

^(

� 4 0/ 04 1/ 14

E

2/

3/

4/

5/

F

� O^qdbd�ptd�ré�cdadqé^�g^adq�bnqqdk^bhñm�dmsqd�dk�móldqn�cd�o^qshcnr�f^m^cnr�x�dk�móldqn�cd�
fnkdr�^�e^unq-

� ?k�qdoqdrdms^qkn�^oqdbh^lnr�dm�k^�mtad�cd�otmsnr�tm^�bnqqdk^bhñm�onrhshu^�x�etdqsd-
a(

� 4 0/ 04 1/ 14

E

2/

3/

4/

5/

Onr

� ?k�qdk^bhnm^q�k^�onrhbhñm�bnm�knr�fnkdr�^�e^unq�dr�kñfhbn�odmr^q�ptd�g^aqÍ�tm^�bnqqdk^bhñm-�?k�
qdoqdrdms^qk^+�^oqdbh^lnr�dm�k^�mtad�cd�otmsnr�tm^�bnqqdk^bhñm�mdf^shu^�x�etdqsd-
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b(

� 2/1/ 3/ 4/ 5/

B

2/

3/

4/

5/

E

� ?k�qdk^bhnm^q�knr�fnkdr�^�e^unq�x�knr�fnkdr�dm�bnmsq^+�rd�^oqdbh^�bnqqdk^bhñm�mdf^shu^�x�cáahk-
c(

� 4 0/ 04 1/ 14

Osnr

3/

4/

5/

6/

Onr

� Dr�kñfhbn�odmr^q�ptd�g^aqÍ�tm^�bnqqdk^bhñm�dmsqd�knr�otmsnr�x�k^�onrhbhñm�x�dedbshu^ldmsd�^k�
qdoqdrdms^qk^�^oqdbh^lnr�dm�k^�mtad�cd�otmsnr�tm^�bnqqdk^bhñm�mdf^shu^�x�etdqsd-

2 �Atrb^+�dm�tm�odqhñchbn�n�dm�Hmsdqmds+�tm^�s^ak^�bnln�k^�^msdqhnq+�cd�^bst^khc^c+�x�drstch^�
chrsqhatbhnmdr�bnln�k^r�ptd�gdlnr�uhrsn�dm�drs^�oÚfhm^-

?bshuhc^c�odqrnm^k-
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9nagiP�110

3 �Dm�k^r�rhfthdmsdr�chrsqhatbhnmdr�ahchldmrhnm^kdr�qdedqdmsdr�^�str�bnlo^ídqnr�x�bnlo^,
ídq^r�cd�bk^rd+�drshl^�rh�k^�bnqqdk^bhñm�rdqÚ�onrhshu^�n�mdf^shu^+�ltx�etdqsd+�etdqsd+�cáahk�
n�b^rh�mtk^9

^(�Ldchc^�cd�tm�o^kln�,�Ldchc^�cdk�ohd-

a(�Móldqn�cd�gnq^r�rdl^m^kdr�cd�drstchn�,�Móldqn�cd�gnq^r�rdl^m^kdr�uhdmcn�k^�sdkduh,
rhñm-

b(�Móldqn�cd�gnq^r� rdl^m^kdr�cd�drstchn� ,�Móldqn�cd�rtrodmrnr�dm� k^�ókshl^�du^kt^,
bhñm-

c(�Drs^stq^�,�Odrn-

d(�Mns^�dm�l^sdlÚshb^r�dm�dk�ókshln�dw^ldm� ,�Móldqn�cd�^rhfm^stq^r� rtrodmr^r�dm� k^�
ókshl^�du^kt^bhñm-

e�(�Odrn�,�Mns^�dm�l^sdlÚshb^r-

f(�Drs^stq^�ldch^�cd�knr�o^cqdr�,�Drs^stq^�cdk�^ktlmn-

g(�Chrs^mbh^�cd�rt�b^r^�^k�bdmsqn�cd�drstchnr�,�Shdlon�ldchn�ptd�s^qc^�dm�kkdf^q-

h(�Móldqn�cd�khaqnr�kdécnr�^k�^ín�,�Móldqn�cd�^rhfm^stq^r�rtrodmr^r�dm�k^�ókshl^�du^kt^,
bhñm-

^(�Onrhshu^�x�etdqsd-
a(�G^aqÍ�tm^�bnqqdk^bhñm�mdf^shu^�x�ltx�etdqsd-
b(�G^aqÍ�tm^�bnqqdk^bhñm�mdf^shu^�%^�lÍr�gnq^r�rdl^m^kdr�cd�drstchn+�ldmnr�móldqn�cd�rtr,

odmrnr(�etdqsd-
c(�Bnqqdk^bhñm�onrhshu^�cáahk-
d(�Mdf^shu^�x�cáahk-
e (�Mn�g^aqÍ�bnqqdk^bhñm-
f(�Bnqqdk^bhñm�onrhshu^�x�etdqsd-
g(�Bnqqdk^bhñm�onrhshu^�x�ltx�etdqsd-
h�(�Bnqqdk^bhñm�mdf^shu^�cáahk-
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1PDkPuVknqPcdPkVPbnqqdkVbhím
9nagiP�111

0 � Knr�rhfthdmsdr�móldqnr�rnm�knr�u^knqdr�^arnktsnr�cd�knr�bndehbhdmsdr�cd�bnqqdk^bhñm+��q+��cd�
k^r�chrsqhatbhnmdr�ahchldmrhnm^kdr�qdoqdrdms^c^r�^�bnmshmt^bhñm9

/+64��������/+36��������/+81��������/+86

= A B C

?rhfm^�b^c^�bt^k�^�k^�rtx^+�b^lah^mcn�dk�rhfmn�bt^mcn�bnmudmf^-

? ��Φ��“/+36

A ��Φ��/+86

B ��Φ��“/+81

C��Φ��/+64
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9nagiP�112

1 �Qdoqdrdms^� k^�mtad�cd�otmsnr�x� k^�qdbs^�cd�qdfqdrhñm�cd� k^�chrsqhatbhñm�ahchldmrhnm^k� �
HO!,�Ld��cdk�didqbhbhn�qdrtdksn�^msdqhnq-

0/ 1/ 2/ 3/ 4/

Ld

0

1

2

3

4

5

Ho

2 �Hmchb^�btÚk�cd�drsnr�u^knqdr�rd�^itrs^�ldinq�^k�u^knq�cd�k^�bnqqdk^bhñm�cd�k^�chrsqhatbhñm�
cdk�didqbhbhn�1-

/+4���������“/+88���������/+71���������“/+66���������/+88

p�<�“�/+66
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2PIVPqdbsVPcdPqdfqdrhímPoVqVPgVbdqPdrshlVbhnmdr
9nagiP�113

0 � Drshl^+�bnm�knr�c^snr�cdk�didlokn�0+�dk�^k^qf^lhdmsn�bnqqdronmchdmsd�^�tm^�sdlodq^stq^�
cd�34!ªB-�…Bnmrhcdq^r�eh^akd�k^�drshl^bhñm>

x�<�/+01v��Φ��x]�%34(�<�4+3�ll
K^�drshl^bhñm�dr�ltx�≈^akd-

1 �Drshl^+�bnm�knr�c^snr�cdk�didlokn�1+�dk�odrn�cd�tm�mtdun�itf^cnq�btx^�drs^stq^�rd^�cd�
07/�bl-�…Bnmrhcdq^r�eh^akd�k^�drshl^bhñm>

G^kk^lnr�fqÍ≈b^ldmsd�dk�odrn�ptd�bnqqdronmcd�^�07/�bl9��x]�%07/(�<�66�jf-
K^�drshl^bhñm�mn�rdqÍ�ltx�≈^akd�otdrsn�ptd+�^tmptd�k^�bnqqdk^bhñm�dr�qdk^shu^ldmsd�^ks^+�07/�
mn�drsÍ�dm�dk�hmsdqu^kn�cd�c^snr�bnmrhcdq^cnr-
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9nagiP�114

2 �Drshl^+�ldch^msd�k^�qdbs^�cd�qdfqdrhñm+�k^�oqdrhñm�bnqqdronmchdmsd�^�0�///�l-�…Dr�eh^akd�
k^�drshl^bhñm>

Dedbst^lnr�k^�drshl^bhñm�bnm�k^�dbt^bhñm�cd�k^�qdbs^�cd�qdfqdrhñm9

x]�%0�///(�<�65/�“�/+/713�–�0�///�<�566+5�ll

Dr�ltx�≈^akd�k^�drshl^bhñm+�x^�ptd�k^�bnqqdk^bhñm�dr�ltx�atdm^�x�0�///�drsÍ�cdmsqn�cdk�hmsdq,
u^kn�cd�u^knqdr�bnmrhcdq^cnr-

3 �Drshl^�k^�oqdrhñm�bnqqdronmchdmsd�^�tm^�^kstq^�cd�5�///�l-�Bnldms^�bñln�cd�eh^akd�dr�
dr^�drshl^bhñm-

Dm�drsd�b^rn��x]�%5�///(�<�65/�“�/+/713�–�5�///�<�154+5�ll��x�k^�drshl^bhñm�mn�dr�ltx�≈^akd�
onqptd�̂ tmptd�k^�bnqqdk^bhñm�dr�ltx�atdm^+�5�///�drsÍ�etdq^�cdk�hmsdqu^kn�cd�c^snr�chronmhakdr-
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GUyjn�só,�Drshl^�dk�^k^qf^lhdmsn�o^q^�l^r^r�cd�08/�f�x�4�jf�d�hmchb^�k^�π^ahkhc^c�cd�^la^r�
drshl^bhnmdr-

K^�drshl^bhñm�o^q^�08/�f�dr�tm�^k^qf^lhdmsn�cd�44�bl-

K^�dbt^bhñm�cd�k^�qdbs^�dr��x�<��
13
6 v+��onq�s^msn�^�tm^�l^r^�cd�4�jf�<�4�///�f�kd�bnqqdronmcd�tm�

^k^qf^lhdmsn�cd�
13
6 �–�4�///�<�0�347+2�bl-

K^�drshl^bhñm�rdqÍ�ltx�≈^akd�o^q^�k^�l^r^�cd�08/�f�odqn�ltx�onbn�≈^akd�o^q^�k^�cd�4�jf�otdrsn�
ptd�drsd�u^knq�drsÍ�ltx�^kdi^cn�cdk�sq^ln�ptd�bnmsqnk^lnr-

L>R>�%f(

>J>QF>LHDMSN�%bl(

0/
1/
2/
3/
4/
5/
6/
7/
8/
0//

2/

44

08/
5/ 8/ 01/ 04/ 07/ 10/ 13/ 16/ 2// 22/ 25/



TmgcUc�0.,�Cgrspgatbgnmdr�agcgldmrgnmUjdr !"#

01

EMsdlzseaMr�noedmsMcMr�
M�iMr�AmrdéMmtMr�4aMcáleaMr� 

PDidqbhbhnrPxPoqnakdlVr

9nagiP�116

OqZbshbZ
0 � �O^q^�b^c^�tmn�cd�knr�rhfthdmsdr�b^rnr9

¿�Ch�rh�rd�sq^s^�cd�tm^�chrsqhatbhñm�ahchldmrhnm^k-

¿�Hmchb^�btÚkdr�rnm�k^r�u^qh^akdr�ptd�rd�qdk^bhnm^m-

¿��Hmchb^�rh�rd�sq^s^�cd�tm^�qdk^bhñm�etmbhnm^k�n�cd�tm^�qdk^bhñm�drs^cérshb^-

^(�Ŝ l^ín�cd�k^�uhuhdmc^�,�F^rsn�dm�b^kde^bbhñm-

a(�Móldqn�cd�odqrnm^r�ptd�uhudm�dm�tm^�b^r^�,�Khsqnr�cd�^ft^�bnmrtlhcnr�dm�tm�ldr-

b(�Ldsqnr�bóahbnr�cd�f^r�bnmrtlhcnr�dm�tm^�b^r^�,�Bnrsd�cdk�qdbhan�cdk�f^r-

c(�Knmfhstc�cd�tm�o^kln�dm�tm�^ktlmn�,�Móldqn�cd�b^ky^cn�ptd�tr^-

d(�Móldqn�cd�láchbnr�onq�b^c^�lhk�g^ahs^msdr�,�Ámchbd�cd�lnqs^khc^c�hme^mshk-

e (�Udknbhc^c�bnm�ptd�rd�k^my^�tm^�odkns^�g^bh^�^qqha^�,�?kstq^�ptd�^kb^my^-

^(�¿�Dr�tm^�chrsqhatbhñm�ahchldmrhnm^k-

� ¿�U^qh^akdr�ptd�rd�qdk^bhnm^m9�
Ŝ l^ín�cd�k^�uhuhdmc^-
F^rsn�cd�b^kde^bbhñm-

� ¿�Qdk^bhñm�drs^cérshb^-
a(��¿�Ré�dr�tm^�chrsqhatbhñm�ahchldmrhnm^k-

� ¿�U^qh^akdr9�
Móldqn�cd�odqrnm^r�ptd�uhudm�dm�tm^�b^r^-
Khsqnr�cd�^ft^�bnmrtlhcnr�dm�tm�ldr-

� ¿�Qdk^bhñm�drs^cérshb^-
b(��¿�Mn�dr�tm^�chrsqhatbhñm�ahchldmrhnm^k-

� ¿�U^qh^akdr9�
Bnmrtln�cd�f^r-
Bnrsd�qdbhan-

� ¿�Qdk^bhñm�etmbhnm^k-
c(��¿�Ré�dr�tm^�chrsqhatbhñm�ahchldmrhnm^k-

� ¿�U^qh^akdr9�
Knmfhstc�o^kln�cd�tm�^ktlmn-
Móldqn�cd�b^ky^cn�ptd�tr^-

� ¿�Qdk^bhñm�drs^cérshb^-
d(��¿�Ré�dr�tm^�chrsqhatbhñm�ahchldmrhnm^k-

� ¿�U^qh^akdr9�
Móldqn�cd�láchbnr�b^c^�0�///�g^ahs^msdr-
Ámchbd�lnqs^khc^c�hme^mshk-

� ¿�Qdk^bhñm�drs^cérshb^-
e (��¿�Mn�dr�tm^�chrsqhatbhñm�ahchldmrhnm^k-

� ¿�U^qh^akdr9�
Udknbhc^c-
?kstq^-

� ¿�Qdk^bhñm�etmbhnm^k-
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3 � �^(�Sq^y^+�^�nin+�k^�qdbs^�cd�qdfqdrhñm�dm�b^c^�tm^�cd�drs^r�bt^sqn�chrsqhatbhnmdr�ahch,
ldmrhnm^kdr9

4

4 0/

0/

=

4

4 0/

0/

A

4

4 0/

0/

B

4

4 0/

0/

C

a(�…BtÚkdr�cd�dkk^r�shdmdm�bnqqdk^bhñm�onrhshu^�x�btÚkdr�shdmdm�bnqqdk^bhñm�mdf^shu^>

b(�Tm^�cd�dkk^r�oqdrdms^�qdk^bhñm�etmbhnm^k-�…BtÚk�dr>�…BtÚk�dr�k^�dwoqdrhñm�^m^késhb^�cd�k^�
etmbhñm�ptd�qdk^bhnm^�k^r�cnr�u^qh^akdr>

c(�Nqcdm^�cd�ldmnq�^�l^xnq�k^r�bnqqdk^bhnmdr�cd�k^r�bt^sqn�%dm�u^knq�^arnktsn(9�dm�oqh,
ldq�ktf^q+�k^�ptd�oqdrdms^�bnqqdk^bhñm�lÚr�cáahk+�x+�dm�ókshln�ktf^q+�^ptdkk^�btx^�bn,
qqdk^bhñm�dr�lÚr�etdqsd-

^(

�

4

4 0/

0/

>

4

4 0/

0/

A

Rhm�bnqqdkZbhñm

4

4 0/

0/

B

4

4 0/

0/

C

a(� ? �x� C�shdmdm�bnqqdk^bhñm�mdf^shu^�x� A �bnqqdk^bhñm�onrhshu^-�Dm�dk�b^rn�cd�B �mn�rd�^oqd,
bh^�bnqqdk^bhñm-

b(�K^� ? �oqdrdms^�tm^�qdk^bhñm�etmbhnm^k9

� %5+�/(�x�%4+�1(�odqsdmdbdm�^�k^�qdbs^��Φ��l�<� 4 5
1 /

“
“ �<�“1��Φ��x�<�“1%v�“�5(

c(�B �;� C�;� A �;� ?
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02 � �Dm�tm^�dmbtdrs^�qd^khy^c^�dm�6�o^érdr�dtqnodnr+�rd�nastuhdqnm�knr�c^snr�cd�drsd�fqÚ,
ehbn9

 A B

Sgdlon�cdcgbUcn�U�jU�jdbstpU�v�U�jU�sdjdugrgím
LdceT�cd�lemtsnr�cdcebTcnr
dm�tm�cvT�iTanoTaid

C

71

03
5

68

01
8

67

02
3

66

07
2

60

03
0

5.

03
2

40

02
0

D E F

Geaonr

Mdiduereím

^(�…Bñln�bqddr�ptd�rdqÚ�k^�bnqqdk^bhñm�dmsqd�knr�shdlonr�cdchb^cnr�^�k^�kdbstq^�x�^�k^�sd,
kduhrhñm>

a(�G^y�k^�mtad�cd�otmsnr�bnqqdronmchdmsd�^�drs^r�cnr�u^qh^akdr�x�bnmsq^rs^�kn�ptd�nardq,
u^r�dm�dkk^�bnm�st�qdrotdrs^�cdk�^o^qs^cn�^(-

^(�Drs^�qdrotdrs^�cdodmcd�cd�knr�^ktlmnr�x�^ktlm^r+�ptd�cdrotár�bnloqna^qÍm�dm�dk�^o^qs^,
cn�a(�kn�^bdqs^cn�cd�rt�hmsthbhñm-

a(

� � �Rd�sq^s^�cd�tm^�bnqqdk^,
bhñm�onrhshu^�ltx�cáahk-

� 4/ 5/ 6/ 7/ 8/ 0//

014

034

054

074

SHDLON�CDCHB>CN�>�J>�JDBSTQ>

SHDLON�CDCHB>CN�>�J>�SDJDUHRHÑM

03 � �K^�bnqqdk^bhñm�dmsqd�k^r�sdlodq^stq^r�ldch^r�ldmrt^kdr�cd�tm^�bhtc^c�dro^ínk^�x�dk�
shdlon�ptd�rtr�g^ahs^msdr�cdchb^m�^�udq�k^�sdkduhrhñm+�dr�cd�“/+78-�…Sd�o^qdbd�q^ynm^akd�
drsd�u^knq>�Dwokhb^�rt�rhfmhehb^cn-

…RdqÚ�onrhshu^�n�mdf^shu^�k^�bnqqdk^bhñm�dmsqd�k^�kktuh^�b^éc^�ldmrt^kldmsd�x�dk�bnmrtln�
sdkduhrhun�cd�rtr�g^ahs^msdr>

O^qdbd�q^ynm^akd�ptd�rh�k^r�sdlodq^stq^r�^tldms^m+�chrlhmtxd�dk�shdlon�ptd�knr�g^ahs^msdr�
cdchb^m�^�udq�k^�sdkduhrhñm+�x^�ptd�o^qdbd�kñfhbn�odmr^q�ptd�k^�fdmsd�o^r^�lÍr�shdlon�dm�k^�
b^kkd-
K^�bnqqdk^bhñm�dmsqd�k^�kktuh^�b^éc^�ldmrt^kldmsd�x�dk�bnmrtln�sdkduhrhun�cd�rtr�g^ahs^msdr�
rdqÍ�onrhshu^�onqptd�rh�kktdud+�dr�kñfhbn�odmr^q�ptd�k^�fdmsd�o^r^qÍ�lÍr�shdlon�dm�b^r^-
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OhdmrZ�x�cdctbd
DmbtdmsqZ�dvojhbZbhnmdr�qZynmZajdr�Z�drsnr�gdbgnr
0-�Rtdkd�cdbhqrd�ptd�k^�l^xnqé^�cd�knr�^bbhcdmsdr�cd�^tsnlñuhk�rd�oqnctbdm�bdqb^�cd�k^�b^r^�

cdk�bnmctbsnq-�…Dr�lÚr�odkhfqnrn�bhqbtk^q�onq�mtdrsqn�a^qqhn�ptd�^�ltbgnr�jhkñldsqnr�cd�
mtdrsq^�qdrhcdmbh^>

1-�Dr�eÚbhk�cdlnrsq^q�ptd�knr�mhínr�bnm�ohdr�fq^mcdr�kddm�ldinq�ptd�knr�ptd�shdmdm�ohdr�od,
ptdínr-�…Hm∞txd�dk�s^l^ín�cdk�ohd�dm�k^�b^o^bhc^c�o^q^�k^�kdbstq^>

2-�Rd�g^�bnmrs^s^cn�ptd+�dm�knr�otdaknr�cd�tm^�bhdqs^�bnl^qb^+�bt^msnr�lÚr�mhcnr�cd�bhfúdí^�
g^x�dm�rtr�sdi^cnr+�lÚr�m^bhlhdmsnr�cd�mhínr�rd�oqnctbdm-�…Shdmdm�ptd�udq+�otdr+�k^r�bh,
fúdí^r�bnm�knr�m^bhlhdmsnr>

3-�Tm�drstchn�cdlnrsqñ�ptd�dm�^ptdkknr�^ínr�dm�knr�ptd�lÚr�qnf^shu^r�n�oqnbdrhnmdr�g^aé^�
o^q^�odchq�kktuh^r+�ldmnr�kknué^-�…RdqÚ�ptd�^�knr�r^msnr�kdr�hqqhs^m�k^r�qnf^shu^r>

Ohdmr^�dm�̂ kftm^�lÚr�cd�drs^r�qdk^bhnmdr�̂ artqc^r-�Onq�didlokn+�dm�st�bdmsqn�cd�drstchnr+�onq�
kn�fdmdq^k+�knr�drstch^msdr�cd�0-ª�DRN�rnm�lÚr�a^inr�ptd�knr�cd�1-ª�DRN:�x�drsnr+�̂ �rt�udy+�lÚr�
a^inr�ptd�knr�cd�2-ª:�x�drsnr+�lÚr�a^inr�ptd�knr�cd�3-ª�DRN-�Rdfóm�drd�q^ynm^lhdmsn+�…cdad,
qé^m�rdq�lÚr�^ksnr�knr�ptd�g^m�o^r^cn�^�oqhldq�btqrn�cd�tmhudqrhc^c�ptd�knr�ptd�ptdc^m�dm�
dk�bdmsqn>�…X�knr�ptd�^b^a^m�k^�tmhudqrhc^c�cdadqé^m�rdq�lÚr�^ksnr�ptd�knr�ptd�k^�dlohdy^m>

K^r�oqdftms^r�rnm�cd�qdrotdrs^�^ahdqs^-�Tm^�onrhakd�rnktbhñm�oncqé^�rdq9
0-�Knr�bnmctbsnqdr�rd�rhdmsdm�lÍr�rdftqnr�dm�tm�dmsnqmn�bdqb^mn�x�drn�otdcd�b^tr^q�ptd�a^idm�k^�

ft^qch^�x�sdmf^m�^bbhcdmsdr-
1-�Knr�mhínr�cd�knr�btqrnr�rtodqhnqdr�kddm�ldinq�ptd�knr�ptd�dlohdy^m�dk�bnkdfhn-�Drsnr�mhínr�rnm�

l^xnqdr�x�shdmdm�knr�ohdr�lÍr�fq^mcdr-
2-�Rh�g^x�lÍr�mhcnr+�kn�lÍr�oqna^akd�dr�ptd�g^x^�lÍr�sdi^cnr�x+�onq�s^msn+�ptd�dk�otdakn�cd�k^�

bnl^qb^�rd^�lÍr�fq^mcd-�Onq�s^msn+�g^aqÍ�lÍr�m^bhlhdmsnr-
3-�K^r�qnf^shu^r�x�oqnbdrhnmdr�o^q^�odchq�kktuh^r�shdmdm�ktf^q�rh�dk�^ín�g^�rhcn�rdbn-
Bt^msn�l^xnq�dr�k^�dc^c+�ldmnr�chedqdmbh^r�g^x�dmsqd�dk�cdr^qqnkkn�eérhbn�cd�knr�drstch^msdr-�Knr�
ptd�dmsq^m�dm�k^�tmhudqrhc^c�rdqÍm�lÍr�^ksnr�ptd�knr�cd�DRN+�odqn�knr�ptd�r^kdm�cd�k^�tmhudqrhc^c�
mn�rdqÍm�lÍr�^ksnr�ptd�knr�ptd�dmsq^m-
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0 � Cd�k^r�rhfthdmsdr�chrsqhatbhnmdr�ahchldmrhnm^kdr+�ch�dm�ptá�b^rnr�k^�bnqqdk^bhñm�dr�onrhsh,

u^+�dm�btÚkdr�dr�mdf^shu^�x�dm�btÚkdr�mn�udr�bnqqdk^bhñm9

^(�?kstq^�cd�tm^�odqrnm^�,�Ŝ l^ín�cd�rt�odqqn-

a(�Chrs^mbh^�cd�tm�uh^id�cd�^uhñm�,�Oqdbhn�cdk�ahkkdsd-

b(�K^shstc�cd�tm�ktf^q�cdk�gdlhredqhn�mnqsd�,�Sdlodq^stq^r�ldch^r�^mt^kdr-

c(�?kstq^�,�Oqdrhñm�^slnreáqhb^-

d(�Oqnetmchc^c�cdk�l^q�,�Oqdrhñm�cdk�^ft^-

^(�Mn�g^x�bnqqdk^bhñm-
a(�Bnqqdk^bhñm�onrhshu^-
b(�Bnqqdk^bhñm�mdf^shu^-
c(�Bnqqdk^bhñm�mdf^shu^-
d(�Bnqqdk^bhñm�onrhshu^-

1 �?rnbh^�^�b^c^�tm^�cd�k^r�chrsqhatbhnmdr�ahchldmrhnm^kdr�cdk�didqbhbhn�^msdqhnq�tm^�cd�dr,
s^r�bnqqdk^bhnmdr9�

q�<�“0�����q�<�/+72�����q�<�“/+81�����q�<�/+12�����q�<�0

^(�/+12� a(�/+72� b(�“�/+81� c(�“0� d(�0

2 �?rnbh^�b^c^�mtad�cd�otmsnr�bnm�tm^�cd�k^r�rhfthdmsdr�bnqqdk^bhnmdr9�

q�<�0��������q�<�“/+72��������q�<�/+86��������q�<�/+07
= A

B C

^(�/+86� a(�“�/+72� b(�0� c(�/+07
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:drtdkud

0 � Bnmrsqtxd�dk�Úqank�bnlokdsn�o^q^�kkdf^q�^�sncnr�knr�onrhakdr�okdf^cnr�cd�bt^sqn�rdkknr-

O^qshdmcn�cd�sqdr�rdkknr+�g^bdlnr�knr�cnakdbdr�o^q^�bt^sqn�rdkknr9

G^x�05�enql^r�cd�okdf^q�bt^sqn�rdkknr�rhm�cnak^q�mhmftmn-

1 �Oqnknmf^�dk�Úqank�^msdqhnq�o^q^�udq�knr�onrhakdr�okdf^cnr�cd�bhmbn�rdkknr-

O^q^�okdf^q�bhmbn�rdkknr�o^qshlnr�cd�b^c^�tm^�cd�k^r�onrhahkhc^cdr�cd�okdf^q�bt^sqn�rdkknr�cdk�
fqton�cd�k^�hypthdqc^�cdk�didqbhbhn�^msdqhnq9

Bnm�k^r�nsq^r�nbgn�onrhahkhc^cdr�r^kdm�knr�lhrlnr�b^rnr+�dr�cdbhq+�nsqnr�14�b^rnr-
G^x�14�*�14�<�4/�enql^r�cd�okdf^q�bhmbn�rdkknr�rhm�cnak^q�mhmftmn-
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0 � Qdrtdkud+�q^ynm^c^ldmsd+�knr�dmtmbh^cnr�1+�2+�3�x�4�^msdqhnqdr-

1-�GYx�bnmudqrYbhnmdr�ahkYsdqYkdr�dmsqd�kY�TD�x�IYoím-�Knr�dtqnodnr�Ybtcdm�bnm�7�qdoqd,
rdmsYmsdr+�x�knr�iYonmdrdr+�bnm�00-�?k�dmbnmsqYqrd+�bYcY�lhdlaqn�cd�tmY�cdkdfYbhím�rY,
ktcY+�drsqdbgYmcn�kY�lYmn+�Y�bYcY�lhdlaqn�cd�kY�nsqY-�”Btºmsnr�Yoqdsnmdr�cd�lYmnr�rd�
cYm=

2-�UYlnr�Y�ldqdmcYq�Y�tm�aYq-�Mnr�neqdbdm�4� shonr�cd�anbYchkknr�x�7� shonr�cd�adahcYr-�
”Btºmsnr�ldmór�oncdlnr�bnmedbbhnmYq=

3-�”Btºmsnr�qdrtksYcnr�chrshmsnr�oncdlnr�nasdmdq�Yk�kYmyYq�tm�cYcn�cd�bnknq�qnin�x�nsqn�cd�
bnknq�udqcd=

4-�KYmyYlnr�tm�cYcn�x�dvsqYdlnr�tmY�bYqsY�cd�tmY�aYqYiY�cd�3.�bYqsYr-�”Btºmsnr�qdrtk,
sYcnr�chrshmsnr�oncdlnr�nasdmdq=

1-�B^c^�qdoqdrdms^msd�dtqnodn�c^�k^�l^mn�^�b^c^�tmn�cd�knr�nmbd�i^onmdrdr-�Bnln�g^x�7�qd,
oqdrdms^msdr�dtqnodnr+�dm�sns^k�g^x�7�–�00�<�77�^oqdsnmdr�cd�l^mn-

2-�Bnm�b^c^�anb^chkkn�oncdlnr�snl^q�7�adahc^r-�Bnln�g^x�4�shonr�cd�anb^chkknr+�dm�sns^k�g^x�
7�–�4�<�3/�ldmór�chrshmsnr-

3-�Bnm�b^c^�qdrtks^cn�cdk�c^cn�qnin�g^x�5�qdrtks^cnr�cdk�c^cn�udqcd-�Bnln�g^x�5�qdrtks^cnr�
cdk�c^cn�qnin+�dm�sns^k�g^x�5�–�5�<�25�qdrtks^cnr�chrshmsnr-

4-�Bnm�b^c^�qdrtks^cn�cdk�c^cn�g^x�3/�b^qs^r�cd�k^�a^q^i^-�Bnln�g^x�5�qdrtks^cnr�cdk�c^cn+�dm�
sns^k�dwhrsdm�5�–�3/�<�13/�onrhakdr�qdrtks^cnr-
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1 �Qdrtdkud+�q^ynm^c^ldmsd+�knr�dmtmbh^cnr�1a+�2a+�3a�x�4a-

1a-��Knr�iYonmdrdr�x�knr�dtqnodnr�rd�rYktcYm+�drsqdbgºmcnrd�kY�lYmn+�mn�rnkYldmsd�Yk�bnmnbdq,
rd+�rhmn�bYcY�céY�Yk�itmsYqrd�x�Yk�rdoYqYqrd�!zptá�odrYcnr (-�KYr�bnmudqrYbhnmdr�ctqYm�2�
céYr-�”Btºmsnr�Yoqdsnmdr�cd�lYmnr�rd�cYqºm=

2a-��Dm�dk�aYq�cnmcd�ethlnr�Y�ldqdmcYq+�Ycdlºr�cd�anbYchkknr�x�adahcYr+�cdbhchlnr�odchq�
onrsqd-�Knr�gYx�cd�3�shonr�chrshmsnr-�”Btºmsnr�ldmór�chrshmsnr�rYkdm�YgnqY=

3a-��”Btºmsnr�qdrtksYcnr�chrshmsnr�oncdlnr�nasdmdq�Yk� kYmyYq�tm�cYcn�qnin+�tmn�udqcd�x�
tmn�Yytk=

4a-��”Btºmsnr�qdrtksYcnr�chrshmsnr�oncdlnr�nasdmdq�Yk�kYmyYq�tm�cYcn+�dvsqYdq�tmY�bYqsY�cd�
tmY�aYqYiY�cd�3.�bYqsYr�x�kYmyYq�tmY�lnmdcY=

1a-�B^c^�cé^�rd�c^m�1�^oqdsnmdr�cd�l^mnr�ctq^msd�knr�sqdr�cé^r-�Onq�kn�s^msn+�b^c^�o^qdi^�rd�
r^ktc^�1�–�2�<�5�udbdr-�Dm�sns^k�rd�c^m�77�–�5�<�417�^oqdsnmdr�cd�l^mnr-

2a-�G^x�bt^sqn�onrsqdr�o^q^�b^c^�ldmó-�Dmsnmbdr�g^x�3/�–�3�<�05/�ldmór�chrshmsnr�^gnq^-
3a-�K^my^mcn�cnr�c^cnr�nasdmdlnr�5�–�5�<�25�qdrtks^cnr-
� K^my^mcn�sqdr�c^cnr�nasdmdlnr�25�–�5�<�105�qdrtks^cnr�chrshmsnr-
4a-�Dwsq^xdmcn�tm^�b^qs^�x�k^my^mcn�tm�c^cn+�bnmrdfthlnr�13/�qdrtks^cnr�chrshmsnr-�O^q^�b^c^�

qdrtks^cn�g^x�cnr�onrhahkhc^cdr�^k�k^my^q�tm^�lnmdc^+�ktdfn�g^x�13/�–�1�<�37/�qdrtks^cnr�
chrshmsnr-
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2 �?kadqsn+�Ad^sqhy�x�Bk^tch^�u^m�^�udq�^�rt�^atdkn-�?k�hqrd+�drsd�kdr�chbd9�'Drbnfdc�b^c^�tmn�
dk�khaqn�ptd�ptdqÚhr�cd�drsnr·+�x�kdr�ltdrsq^�0/�khaqnr�chrshmsnr-�…Cd�btÚms^r�enql^r�otd,
cdm�g^bdq�rt�dkdbbhñm>

Dk�oqhldq�mhdsn9�dkdfhqÍ�0�khaqn�cd�dmsqd�0/�khaqnr�chrshmsnr-
Dk�rdftmcn�mhdsn9�onq�b^c^�tm^�cd�k^r�0/�onrhahkhc^cdr�ptd�g^�sdmhcn�dk�oqhldq�mhdsn�shdmd�8�
onrhahkhc^cdr9�0/�–�8�<�8/�onrhahkhc^cdr-
Dk�sdqbdq�mhdsn9�onq�b^c^�tm^�cd�k^r�8/�onrhahkhc^cdr�ptd�g^x�^k�g^adq�dkdfhcn�x^�dk�rdftmcn�
mhdsn�shdmd�7�onrhahkhc^cdr-
Dm�sns^k�shdmdm�8/�–�7�<�61/�enql^r�cd�g^bdq�k^�dkdbbhñm-
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3 �Kthr+�B^qknr+�Fnmy^kn+�O^bn�x�Inqfd�g^m�ptdc^cn�dm�dmbnmsq^qrd�dm�k^�otdqs^�cdk�bhmd�
bnm� rtr� ^lhf^r+�B^qldm+�Dkdm^+�L^qs^�x�Bqhrshm^-�?k� dmbnmsq^qrd+� rd� r^ktc^m�bnln�dr�
g^ahst^k9�cnr�adrnr�dm�k^�ldihkk^�dmsqd�tm�bghbn�x�tm^�bghb^-

…BtÚmsnr�adrnr�rd�c^m�dmsqd�sncnr>

B^c^�bghbn�c^�cnr�adrnr�^�b^c^�bghb^-�B^c^�bghbn�c^�1�–�3�<�7�adrnr-
Bnln�g^x�4�bghbnr+�dm�sns^k�c^m�4�–�7�<�3/�adrnr-

4 �…BtÚmsnr�o^qshcnr�cd�Oqhldq^�Chuhrhñm�rd�itdf^m�dm�tm^�sdlonq^c^�cd�k^�Khf^�dro^ínk^�
cd�eósank>�%Rnm�1/�dpthonr�ptd�itdf^m�sncnr�bnmsq^�sncnr�cnr�udbdr(-

B^c^�dpthon�itdf^�08�o^qshcnr�cd�hc^�x�08�o^qshcnr�cd�utdks^-�Dm�sns^k�itdf^m�27�o^qshcnr-
Bnln�g^x�1/�dpthonr+�rd�itf^qÍm�1/�–�27�o^qshcnr-�Odqn�drs^lnr�bnms^mcn�cnr�udbdr�b^c^�o^q,
shcn+�onq�kn�s^msn�rd�itf^qÍm�0/�–�27�<�27/�o^qshcnr�cd�eósank-

5 �…BtÚmsnr�qdrtks^cnr�onrhakdr�rd�otdcdm�nasdmdq�^k�k^my^q�tm�c^cn�x�cnr�lnmdc^r�chrshm,
s^r>

?k�k^my^q�cnr�lnmdc^r�sdmdlnr�3�onrhakdr�qdrtks^cnr9
BB����������BV����������VB����������VV

Onq�b^c^�tm^�cd�drs^r�3�onrhahkhc^cdr+�g^x�5�qdrtks^cnr�^k�k^my^q�tm�c^cn-
Dm�sns^k�g^x�5�–�3�<�13�onrhakdr�qdrtks^cnr-

6 �Pthdqn�ohms^q�tm^�ch^m^�bnln�k^�cd�k^�ehftq^+�bnm�sqdr�bnknqdr�chrshmsnr+�o^q^�itf^q�^�knr�
c^qcnr-

…Cd�btÚms^r�enql^r�k^�otdcn�ohms^q�rh�sdmfn�ohmstq^�cd�bnknqdr�^ytk+�udqcd�x�m^q^mi^>

…X�rh�stuhdq^�5�bnknqdr>
BNJNQ�DVSDQMN BNJNQ�HMSDQLDCHN BNJNQ�HMSDQMN

M

U

U
>

M

M

>

>
U

M

U

>

>
M

U

G^x�5�onrhahkhc^cdr�bnm�sqdr�bnknqdr-
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Rh�g^x�5�bnknqdr�%dmtldq^lnr�knr�bnknqdr�cdk�0�^k�5(9
0

3

1 2 4 5

2

1 3 4 5

1

2 3 4 5

4

1 2 3 5

5

1 2 3 4

4�–�3�<�1/�onrhahkhc^cdr�bnm�dk�bnknq�0�dm�oqhldq�ktf^q-�Rh�g^bdlnr�drsd�Íqank�o^q^�knr�nsqnr�
bhmbn�bnknqdr+�nasdmcqdlnr9�5�–�4�–�3�<�01/�onrhahkhc^cdr-
G^x�01/�enql^r�cd�ohms^q�k^�ch^m^-

7 �Dm�dk�ota�'Dk�R^aqnrñm·�rnm�drodbh^khrs^r�dm�bnlahm^cnr�cd�ytlnr�x�dm�b^eá-�Shdmdm�
4!shonr�cd�ytlnr�cd�eqts^r�x�2�shonr�cd�b^eár-

…BtÚms^r� bnlahm^bhnmdr� chrshms^r� rd� otdcdm� g^bdq� dkhfhdmcn� tm� ytln� x� tm^� s^y^� cd�
b^eá>

Rh+� ^cdlÚr+� rd� ^í^cd� ^� b^c^� bnlahm^bhñm� tm� anlañm� cd� bgnbnk^sd� ak^mbn� n� mdfqn+�
…btÚms^r�rd�oncqÚm�oqdo^q^q�cd�drs^�enql^>

Onq�b^c^�ytln�rd�otdcdm�g^bdq�sqdr�bnlahm^bhnmdr�bnm�b^eá-
Dm�sns^k�g^aqÍ�4�–�2�<�04�bnlahm^bhnmdr�cd�ytln�x�b^eá-
?�b^c^�tm^�cd�drs^r�04�bnlahm^bhnmdr�rd�kd�otdcd�^í^chq�tm�anlañm�^�dkdfhq�dmsqd�cnr�shonr-�
Ktdfn�^gnq^�g^aqÍ�04�–�1�<�2/�bnlahm^bhnmdr�chrshms^r-

8 �K^�?rnbh^bhñm�cd�Khaqdqnr�u^�^�dmsqdf^q�knr�oqdlhnr�'Oktl^�cd�Nqn·�x�'Oktl^�cd�Ok^,
s^·-�O^q^�dkkn+�g^�rdkdbbhnm^cn�0/�khaqnr�dmsqd�knr�otakhb^cnr�drsd�^ín-�…Cd�btÚms^r�enq,
l^r�otdcdm�qdo^qshqrd�knr�cnr�oqdlhnr�dmsqd�drnr�khaqnr>

Onq�b^c^�khaqn�ptd�qdbha^�'Oktl^�cd�Nqn·�g^x�8�onrhahkhc^cdr�cd�nsnqf^q�^�nsqn�khaqn�chrshmsn�
cd�drsd�k^�'Oktl^�cd�Ok^s ·̂-
Bnln�g^x�0/�onrhahkhc^cdr�o^q^�nsnqf^q�k^�'Oktl^�cd�Nqn·+�dm�sns^k�g^aqÍ9
0/�–�8�<�8/�enql^r�chrshms^r�cd�qdo^qshqrd�knr�cnr�oqdlhnr�dmsqd�knr�0/�khaqnr-

0. �×ku^qn�x�I^uhdq�itdf^m�tm�snqmdn�cd�ahkk^q�ptd�f^m^qÚ�dk�ptd�bnmrhf^�cnr�o^qshc^r�rdfth,
c^r�n�sqdr�^ksdqm^r-

…BtÚkdr�rnm�knr�onrhakdr�cdr^qqnkknr�cdk�snqmdn>

G^bdlnr�dk�ch^fq^l^�dm�Íqank-�Dm�b^c^�q^lh≈b^bhñm�hmchb^lnr�pthám�f^m^�tm^�o^qshc^�Y°k,
u^qn�%?(�n�I^uhdq�%I([9

>��>
>��I��>��>
>��I��>��I��>
>��I��>��I��I
>��I��I
I��>��>
I��>��I��>��>
I��>��I��>��I
I��>��I��I
I��I

SNQMDN

EHM

>

>

>
I

EHM

EHMI

>

I
EHM

EHM

>
I

EHM

EHM

>
I

I

>

I

EHM

EHM

>

I
EHM

>

I

G^x�0/�onrhakdr�cdr^qqnkknr�cdk�snqmdn-
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3 �Dmtmbh^�tm�oqnakdl^� rhlhk^q� ^k�cd� k^r�a^mcdq^r�cd� k^�oÚfhm^� ^msdqhnq�ptd� rd� qdrtdku^�
ldch^msd�u^qh^bhnmdr�nqchm^qh^r�x�qdrtákudkn�q^ynm^c^ldmsd�%ch^fq^l^�dm�Úqank(�x�^okh,
b^mcn�k^�eñqltk^-

Chronmdlnr�cd�6�bnknqdr�x�gdlnr�cd�g^bdq�a^mcdq^r�bnm�sqdr�eq^mi^r-�…BtÍms^r�a^mcdq^r�r^kdm�
rh�mn�oncdlnr�qdodshq�bnknqdr>
Dmtldq^mcn�knr�bnknqdr�cdk�0�^k�69

0

1 4�bnknqdr�chrshmsnr
2 4�bnknqdr�chrshmsnr
3 4�bnknqdr�chrshmsnr
4 4�bnknqdr�chrshmsnr
5 4�bnknqdr�chrshmsnr
6 4�bnknqdr�chrshmsnr

Dlody^mcn�onq�dk�0�g^m�r^khcn�5�–�4�<�2/�onrhahkhc^cdr�chrshms^r-
Bnln�g^x�rdhr�lÍr+�sdmcqdlnr�6�–�5�–�4�<�10/�onrhakdr�a^mcdq^r-
Nsq^�enql^�cd�qdrnkudqkn�dr�onq�u^qh^bhnmdr�nqchm^qh^r9
Chronmdlnr�cd�6�bnknqdr�x�sqdr�eq^mi^r�o^q^�ohms^q+�odqn�mn�oncdlnr�qdodshq�bnknqdr-
Bnm�k^�eñqltk^9��U6+�2�<�6�–�5�–�4�<�10/�a^mcdq^r�chrshms^r-

4 �Dm�knr�didqbhbhnr�3�^k�0/�cdk�^o^qs^cn�^msdqhnq+�hcdmshehb^�btÚkdr�qdronmcdm�^k�lncdkn�cd�
u^qh^bhnmdr�bnm�qdodshbhñm+�cd�u^qh^bhnmdr�nqchm^qh^r�n�cd�odqlts^bhnmdr+�x�qdrtákudknr�
ldch^msd�k^r�eñqltk^r-

3-�Mn�qdronmcd�^�mhmfóm�lncdkn-
4-�Rnm�1/�dpthonr�x�itdf^m�cd�cnr�dm�cnr+�hlonqs^mcn�dk�nqcdm-�Mn�otdcdm�qdodshqrd�knr�dpth,

onr�dm�b^c^�o^qshcn9��U1/+�1�<�1/�–�08�<�27/�o^qshcnr-
5-�Mn�qdronmcd�^�mhmfóm�lncdkn-
6-�G^x�2�bnknqdr�x�g^bdlnr�dkdbbhnmdr�cd�2�bnknqdr�chrshmsnr9��O2�<�2�–�1�–�0�<�5�enql^r�chrshms^r-
� Rh�stuhdq^�5�bnknqdr+�g^qé^�dkdbbhnmdr�cd�2�bnknqdr�chrshmsnr9��U5+�2�<�5�–�4�–�3�<�01/�enql^r�cd�

ohms^q�k^�ch^m^-
7-�Mn�qdronmcd�^�mhmfóm�lncdkn-
8-�G^x�0/�khaqnr�x�rd�dkhfdm�cd�cnr�dm�cnr�o^q^�c^q�knr�oqdlhnr9��U0/+�1�<�0/�–�8�<�8/�enql^r�

chrshms^r-
0/-�Mn�qdronmcd�^�mhmfóm�lncdkn-
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0 � Dm�tm�lnmsd�g^x�4�otdrsnr�cd�uhfhk^mbh^�bnmsq^�hmbdmchnr�x�b^c^�tmn�cd�dkknr�drsÚ�tmhcn�
^�knr�cdlÚr�onq�tm�b^lhmn-�…BtÚmsnr�b^lhmnr�g^aqÚ�dm�sns^k>

Rh�g^x�4�otdrsnr+�cd�b^c^�tmn�cd�dkknr�r^kcqÍm�3�b^lhmnr-
Ktdfn�g^aqé^�4�–�3�<�1/�b^lhmnr+�odqn�drsÍm�bnms^cnr�cnr�udbdr�%dk�b^lhmn�?��Φ��A�dr�dk�lhrln�
ptd�dk�b^lhmn�A��Φ��?(-�Onq�s^msn+�dk�sns^k�cd�b^lhmnr�rdqÍ9

–
1

4 3
1

1/< �<�0/�b^lhmnr

)

A D

CB

1 �Uhbdmsd�pthdqd�qdf^k^q�^�rt�^lhfn�B^qknr�2�chrbnr+�x�knr�pthdqd�dkdfhq�dmsqd�knr�0/�ptd�lÚr�
kd�ftrs^m-�…Cd�btÚms^r�enql^r�otdcd�g^bdqkn>

Rh� hmútxdq^� dk� nqcdm� dm� ptd� ák� qdf^k^� knr� sqdr� chrbnr+� rdqé^� � U0/+� 2� <� 0/� –� 8� –� 7� <� 61/� enq,
l^r-�Bnln�mn�hmútxd�dk�nqcdm�x�g^x�2�–�1�<�5�enql^r�chrshms^r�cd�nqcdm^q�sqdr�chrbnr+�shdmd�

–2 1
61/ n<n01/nenql^r�cd�qdf^k^qkd�knr�sqdr�chrbnr-
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2 �Sdmdlnr�5�otmsnr�dm�dk�dro^bhn�cd�s^k�lncn�ptd�mn�g^x�sqdr�^khmd^cnr�mh�bt^sqn�rnaqd�
dk�lhrln�ok^mn-�…BtÚms^r�qdbs^r�oncdlnr�sq^y^q�tmhdmcn�cnr�cd�drsnr�otmsnr>�…BtÚmsnr�
ok^mnr�ptd�rd�^onxdm�dm�sqdr�cd�dkknr>

O^q^�sq^y^q�tm^�qdbs^�rd�mdbdrhs^m�cnr�otmsnr9

axáslc�bs�lsiuto9��B5+�1�<� –
–

1 0
5 4 �<�04�qdbs^r-

O^q^�cd≈mhq�tm�ok^mn�rd�mdbdrhs^m�sqdr�otmsnr�mn�^khmd^cnr9

axáslc�bs�íetaco9��B5+�2�<� – –
– –

2 1 0
5 4 3 �<�1/�ok^mnr-

3 �…BtÚms^r�onrhakdr�ldybk^r�cd�cnr�bnknqdr+�dm�hcámshb^r�b^mshc^cdr+�rd�otdcdm�g^bdq�bnm�
7!s^qqnr�cd�ohmstq^�cd�chrshmsnr�bnknqdr>

…BtÚms^r�ldybk^r�cd�sqdr�bnknqdr>�…X�cd�bt^sqn�bnknqdr>

Mn�hlonqs^�dk�nqcdm�dm�ptd�rd�ldybkdm�knr�bnknqdr9

bco�iceclso9��B7+�1�<� –
1

7 6 �<�17�ldybk^r-

ulso�iceclso9��B7+�2�<� – –
– –

2 1 0
7 6 5 �<�45�ldybk^r-

irtulc�iceclso9��B7+�3�<�
– – –
– – –

3 2 1 0
7 6 5 4 �<�6/�ldybk^r-
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4 �Bnmrsqtxd�só�k^r�ehk^r�5-—�x�6-—�cdk�sqhÚmftkn�cd�S^qs^fkh^-

Ehk^�5��Φ�
5
/c m� 5

0c m� 5
1c m� 5

2c m� 5
3c m� 5

4c m� 5
5c m

� 0� 5� 04� 1/� 04� 5� 0

Ehk^�6��Φ��
6
/c m� 6

0c m� 6
1c m� 6

2c m� 6
3c m� 6

4c m� 6
5c m� 6

6c m
� 0� 6� 10� 24� 24� 10� 6� 0

5 �Bnmrsqtxd�k^�ehk^�0/-—�cdk�sqhÚmftkn�cd�S^qs^fkh^�rhm�a^r^qsd�dm�k^�^msdqhnq-

K^�≈k^�0/-—�drs^qÍ�enql^c^�onq�knr�rhfthdmsdr�móldqnr�bnlahm^snqhnr9
0/
/

0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/
0 1 2 3 4 5 6 7 8 0/c c c c c c c c c c cm m m m m m m m m m m

R^adlnr+�onq�k^r�oqnohdc^cdr�cd�knr�móldqnr�bnlahm^snqhnr+�ptd9
0/
/

0/
0/ 0< <c cm m �

0/ 0/
0 8 0/< <c cm m

0/ 0/
1 7<c cm m� 0/ 0/

2 6<c cm m� 0/ 0/
3 5<c cm m

?ré+�b^kbtk^lnr�ómhb^ldmsd9

 – % (  
 

–  
 –0/

1 1 0/ 1
0/

1 7
0/

1
0/ 8 34“< < < <c m

 – % (  
 

– –  
 

–
– –0/

2 2 0/ 2
0/

2 1 6
0/

2 1
0/ 8 7 01/“< < < <c m

 – % (  
 

– – –  
 

– –
– – –0/

3 3 0/ 3
0/

3 2 1 5
0/

3 2 1
0/ 8 7 6 10/

“
< < < <c m

 – % (  
 

– – – –  
 

– – –
– – – –0/

4 4 0/ 4
0/

4 3 2 1 4
0/

4 3 2 1
0/ 8 7 6 5 141“< < < <c m

K^�cábhl^�≈k^�rdqÍ9

0+�0/+�34+�01/+�10/+�141+�10/+�01/+�34+�0/+�0
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GUyjn�só�0,�…BtÚmsnr�móldqnr�cd�6�bheq^r�rd�otdcdm�enql^q�bnm�4444222>�…BtÚmsn�rtl^m�
sncnr�dkknr>

O^q^�enql^q�tm�móldqn�cd�6�bheq^r+�chronmdlnr�cd�6�ktf^qdr9

�� �� �� �� �� ��
Cdbhchlnr�cñmcd�bnknb^lnr+�onq�didlokn+�knr�'bhmbnr·-
Dk�móldqn�cd�enql^r�chedqdmsdr�cd�bnknb^q�knr�'bhmbnr·�rdqÍ9

B��6+�3�<�
 – % (  

 
 –  

 
–

– –
3 6 3

6
3 2

6
2 1

6 5 4
“

< < �<�24

Ktdfn�sdmcqdlnr�24�móldqnr�chedqdmsdr�enql^cnr�onq�bt^sqn�'bhmbnr·�x�sqdr�'sqdrdr·-

� �Dm�b^c^�tm^�cd�k^r�6�bnktlm^r�g^x�24�céfhsnr+�'bhmbnr·�x�'sqdrdr·-

4 4 4 4 2 2 2
4 4 4 2 4 2 2
4 4 4 2 2 4 2

” ” ” ” ” ” ”
2 2 2 4 4 4 4

Bt^sqn�ráoshl^r�o^qsdr�rdqÍm�'bhmbnr·�x�sqdr�ráoshl^r�o^qsdr�rdqÍm�'sqdrdr·-�Onq�s^msn+�k^�rtl^�cd�
b^c^�bnktlm^�rdqÍ9

6
3 �cd�24�–�4�*� 6

2 �cd�24�–�2�<�0//�*�34�<�034

G^bdlnr�k^�rtl^�sns^k�sdmhdmcn�dm�btdms^�dk�u^knq�onrhbhnm^k�cd�knr�céfhsnr�cd�b^c^�bnktlm^9
034�–�0�///�///�*�034�–�0//�///�*�034�–�0/�///�*�034�–�0�///�*�034�–�0//�*�034�–�0/�*�034�–�0�<
<�034�–�0�000�000�<�050�000�/84

GUyjn�só�1,�G^y�kn�lhrln�ptd�dm�dk�didqbhbhn�^msdqhnq-
=

A

G^ykn�o^rn�^�o^rn�%móldqn�cd�b^lhmnr�ptd�mnr�kkdu^m�^�b^c^�drpthm^(�x�onq�bnlahm^snqh^-

Cd�l^mdq^�^mÍknf^�^k�didqbhbhn�qdrtdksn�nasdmcqdlnr9

B��8+�2�<� – –
– –

2 1 0
7 68 �<�73�<�B��8+�5

Rnktbh·m9�Sdmcqdlnr�73�b^lhmnr�chedqdmsdr-
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OqZbshbZ
EnqlZq�ZfqtoZbhnmdr

0 � �^(�Dm�tm^�tqm^�g^x�tm^�ank^�ak^mb^+�tm^�qni^�x�tm^�mdfq^-�K^r�dwsq^dlnr�cd�tm^�
dm�tm^�x�^mns^lnr�nqcdm^c^ldmsd�knr�qdrtks^cnr-�Drbqhad�sncnr�knr�onrhakdr�qdrtks^cnr�
ptd�oncdlnr�nasdmdq-

a(�G^y�kn�lhrln�o^q^�bt^sqn�ank^r�chrshms^r-

b(�Kn�lhrln�o^q^�QNI/ �QNI/ �AJ/MB/ �MDFQ/-

c(�Kn�lhrln�o^q^�QNI/ �QNI/ �MDFQ/ �MDFQ/-

^(

�

QDRTJS>CN2,—�DVSQ>B,1,—�DVSQ>B,0,—�DVSQ>B,

A

Q

M

AQMM

AMQQ
QAMM

QMAA
MAQQ

MQAA

Q

M
A

M
A

Q

� Sdmdlnr�5�onrhakdr�qdrtks^cnr-
a(�?í^chlnr+�onq�didlokn+�tm^�ank^�^ytk�%?(-

� � �G^bdlnr� kn� lhrln� dlody^mcn� bnm� Q+�
bnm�M�x�bnm�?-

� � �?k�≈m^k�sdmdlnr�5�–�3�<�13�qdrtks^cnr�on,
rhakdr-

�

AQM>>

AQ>MM
AMQ>>

AM>QQ
A>QMM

A>MQQ

Q

M

>

A

M

>
Q

>
Q

M

b(

�

QQAMM

QQMAA
QAQMM

QAMQQ
QMQAA

QMAQQ

Q

A

M

Q

A

M
Q

M
Q

A

QQAMM

QQMAA
QAQMM

QAMQQ
QMQAA

QMAQQ

Q

A

M

Q

A

M
Q

M
Q

A

AQQMM

AQMQQ
AQQMM

AQMQQ
AMQQQ

AMQQQ

Q

Q

M

A

Q

M
Q

M
Q

Q

MQQAA

MQAQQ
MQQAA

MQAQQ
MAQQQ

MAQQQ

Q

Q

A

M

A

A
Q

A
Q

Q

� Bnln�g^x�cnr�ank^r�cdk�lhrln�bnknq+�^gnq^�sdmdlnr�ldmnr�qdrtks^cnr�ptd�dm�dk�^o^qs^cn�
a(-�Dm�bnmbqdsn9�5�*�2�*�2�<�01�qdrtks^cnr-
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c(

�

QQMMM

QQMMM
QMQMM

QMMQQ
QMQMM

QMMQQ

Q

M

M

Q

M

M
Q

M
Q

M

� O^q^�k^�rdftmc^�qni^+�hft^k-

�

MQQMM

MQMQQ
MQQMM

MQMQQ
MMQQQ

MMQQQ

Q

Q

M

M

Q

M
Q

M
Q

Q

� ?gnq^�rnkn�sdmdlnr�2�*�2�<�5�qdrtks^cnr-

1 � �Cnr�^lhf^r�itdf^m�^k�sdmhr�x�^btdqc^m�ptd�rdqÚ�udmbdcnq^�k^�oqhldq^�ptd�knfqd�f^,
m^q�cnr�rdsr-�Drbqhad�snc^r�k^r�enql^r�dm�ptd�otdcd�cdr^qqnkk^qrd�dk�o^qshcn+�rds�^�rds-

G^bdlnr�tm�ch^fq^l^�dm�Íqank-�Dm�b^c^�
q^lh≈b^bhñm� hmchb^lnr� pthám� f^m^� tm�
rds+�k^�itf^cnq^�?�n�k^�itf^cnq^�A-
G^x�5�onrhakdr�cdr^qqnkknr�cdk�snqmdn-

>>

>A>

)
3

3
3

3
3

3
1

3
3

3
3

3
3

2

>AA

A>>

A>A

AA

2,dq�RDS

EHM

EHM

EHM

EHM

EHM

EHM

>

A

>

A

1,ª�RDS

>

A

0,dq�RDS

>

SNQMDN

A

A

>

2 � �^(�Enql^�sncnr�knr�móldqnr�cd�bt^sqn�bheq^r�ptd�rd�otdc^m�g^bdq�bnm�knr�céfhsnr�0�x�
1-�…BtÚmsnr�rnm>

a(�…BtÚmsnr�móldqnr�cd�4�bheq^r�rd�otdcdm�g^bdq�bnm�knr�céfhsnr�/�x�0>

Sdm�dm�btdms^�ptd�/00/0�<�0�0/0�mn�dr�tm�móldqn�cd�bhmbn�bheq^r-

^(�G^bdlnr�tm�ch^fq^l^�cd�Íqank9

�

0 0 0 00

1
0

0
0

1

0

1

0

1 0 1 1 1

0 0 0 1

0 0 1 0

0 0 1 1

0 1 0 0

0 1 0 1

0 1 1 0

1

0

1

0

1

1 0 0 00

1
0

0
0

1

0

1

0

1 1 1 1 1

1 0 0 1

1 0 1 0

1 0 1 1

1 1 0 0

1 1 0 1

1 1 1 0

1

0

1

1

1

� Dm�sns^k�g^x�05�móldqnr�cd�bt^sqn�bheq^r�bnm�knr�céfhsnr�0�x�1-
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a(

�

0 0 0 0 00

/
0

0
0

/

0

/

0

/ 0 0 / / /

0 0 0 0 /

0 0 0 / 0

0 0 0 / /

0 0 / 0 0

0 0 / 0 /

0 0 / / 0

/

0

/

0

0

/

0 / 0 0 00

/
0

0
0

/

0

/

0

/ 0 / / / /

0 / 0 0 /

0 / 0 / 0

0 / 0 / /

0 / / 0 0

0 / / 0 /

0 / / / 0

/

0

/

/

/

� G^x�05�móldqnr�cd�4�bheq^r�bnlotdrsnr�rnkn�onq�/�x�0-

3 � �Rh�ptdqdlnr�g^bdq�kÚohbdr�ahbnknqdr�cd�cnakd�otms^�x�chronmdlnr�cd�knr�bnknqdr�qn,
in+�^ytk+�mdfqn+�udqcd�x�^l^qhkkn+�…btÚmsnr�lncdknr�rd�otdcdm�enql^q>�Drbqéadknr�sncnr-

Kk^l^lnr9�Q�,�lcyc:�?�,�tdre:�M�,�asvlc:�U�,�fslbs:�L�,�tátl∞eec
Dk�kÍohy�ahbnknq�cd�otms^�Q?+�onq�didlokn+�dr�dk�lhrln�ptd�dk�cd�otms^�?Q-
Knr�lncdknr�cd�kÍohbdr�ahbnknq�rnm9

Q?� ?M� MU� UL
QM� ?U� ML
QU� ?L
QL

Dm�sns^k�g^x�0/�lncdknr-

4 � �…Ptá�móldqnr�cd�cnr�bheq^r�chedqdmsdr�rd�otdcdm�enql^q�bnm�knr�céfhsnr�0+�1+�2+�3+�4>

Knr�móldqnr�rnm9
01� 10� 20� 30� 40
02� 12� 21� 31� 41
03� 13� 23� 32� 42
04� 14� 24� 34� 43
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5 � �Ptdqdlnr�bnmrsqthq�tm�cnlhmñ�bnm�knr�móldqnr�0+�1+�2+�3�x�4-�Cdrbqhad�rtr�ehbg^r-

B^c^�≈bg^�shdmd�cnr�móldqnr�ptd�oncdlnr�qdodshq+�odqn�dk�nqcdm�mn�hmútxd9

00� 11� 22� 33� 44
01� 12� 23� 34
02� 13� 24
03� 14
04

4�*�3�*�2�*�1�*�0�<�04�≈bg^r

6 � �Cdrbqhad�sncnr�knr�o^qshcnr�ptd�g^m�cd�itf^qrd�dm�tm^�khfthkk^�bnm�bhmbn�dpthonr+��?+��
A+��B+��C��x��D-

Rtonmdlnr�ptd�itdf^m�^�tm^�rnk^�utdks^-
Knr�o^qshcnr�rdqÍm9

?,A� ?,B� ?,C� ?,D
A,B� A,C� A,D
B,C� B,D
C,D

0/�o^qshcnr-

Rh�k^�khfthkk^�etdq^�^�hc^�x�utdks^+�dk�móldqn�cd�o^qshcnr�rdqé^�1/-

7 � �Rh�shdmdr�sqdr�o^ms^knmdr�%/YTJ+�MDFQN+�AJ/MBN(�x�bt^sqn�b^lhrds^r�%/YTJ+�QNI/+�UDQ,
CD+�AJ/MB/(+�cdrbqhad� snc^r� k^r� hmctldms^qh^r�ptd�otdcdr�udrshq� rhm�ptd�bnhmbhc^m�dk�
bnknq�cd�k^r�cnr�oqdmc^r-

Kk^l^lnr�?+�M�x�A�^�knr�o^ms^knmdr+�x�?+�Q+�U�x�A�^�k^r�b^lhrds^r-�K^r�onrhakdr�bnlahm^bhn,
mdr�rnm9
??� ?Q� ?U� ?A
M?� MQ� MU� MA
A?� AQ� AU� AA

Sd�otdcdr�udrshq�cd�0/�enql^r�chedqdmsdr-

TshjhyZq�jZr�eñqltjZr

8 � �B^kbtk^-

^(�UQ 3+�2� a(�UQ 2+�3� b(�U6+�2� c(�O6

d(�B5+�3� e (�U8+�4� f(�
O
O

7

0/ � g(�B0/+�7

^(�UQ3+�2�<�32�<�53� a(�UQ2+�3�<�23�<�70

b(�U6+�2�<�6�–�5�–�4�<�10/� c(�O6�<�6 �<�4�/3/

d(�B5+�3�<�
– – –
– – –

O
U

3 2 1 0
5 4 3 2+

3

5 3 < �<�04� e (�U8+�4�<�8�–�7�–�6�–�5�–�4�<�04�01/

f(�  
 

 
– –  

O
O

7
0/

7
0/ 8 7

7

0/ < < �<�8/

g(�B0/+�7�<�
– – – – – – –
– – – – – – –

O
U

7 6 5 4 3 2 1 0
0/ 8 7 6 5 4 3 2

1
8/+

7

0/ 7 < < �<�34
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0. � �B^kbtk^-

^(�U4+�1�“�B4+�2� a(�
B

UQ

+

+

3 1

5 1

b(�
U
O

+3 2

3 � c(�
O
O

2

4

d(�
O
O

8

0/ � e�(�
O
O

8

01

^(�U4+�1�“�B4+�2�<�4�–�3�“� – –
– –

O
U

1/ 2 1 0
4 3 2“+

2

4 2 < �<�1/�“�0/�<�0/

a(� B
UQ

O
U
5

1
01
25

5
25 5

+

+

+3 1

5 1

1

3 1

1
< < < <

b(�
– –

 
U
O

3 2 1
3

+3 2

3 < �<�0

c(�  
 

 
– –  

O
O

2
4

2
4 3 2

2

4 < < �<�1/

d(�  
 

O
O

8
0/

8

0/ < �<�0/

e (�  
– – –  

O
O

8
01 00 0/ 8

8

01 < �<�0�21/

00 � �K^r�dwoqdrhnmdr��UQ7+�1��:��O7:��U7+�1:��B7+�1��rnm�k^r�rnktbhnmdr�cd�knr�rhfthdmsdr�^o^qs^,
cnr�^(+�a(+�b(+�c(+�odqn�mn�dm�drd�nqcdm-�?rhfm^�^�b^c^�^o^qs^cn�rt�rnktbhñm9

^(�O^k^aq^r�cd�nbgn�kdsq^r+�bnm�n�rhm�rdmshcn+�ptd�rd�otdcdm�g^bdq�bnm�k^r�kdsq^r�cd�ODJ“,
B/MN-

a(�Onrhakdr�o^qdi^r�ptd�rd�otdcdm�enql^q�o^q^�itf^q�tm�snqmdn�cd�^idcqdy�dmsqd�7�odqrn,
m^r-

b(�Móldqnr�cd�cnr�bheq^r�ptd�rd�otdcdm�enql^q�bnm�knr�céfhsnr�0+�1+�2+�3+�4+�5+�6�x�7-

c(�Onrhakdr�enql^r�cd�c^q�dk�oqhldq�x�rdftmcn�oqdlhnr�cd�tm�bnmbtqrn�khsdq^qhn�bnm�7�
o^qshbho^msdr-

^(�O7

a(�B7+�1

b(�UQ7+�1

c(�U7+�1
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01 � �Nbgn�oqnakdl^r�ltx�o^qdbhcnr-�Dm�b^c^�tmn�cd� knr�rhfthdmsdr�oqnakdl^r� k^�oqd,
ftms^�dr9�”Cd�btºmsYr�enqlYr�rd�otdcd�gYbdq=

^(�2�bghbnr�u^m�^�bnloq^qrd�tm�onkn�b^c^�tmn�^�tm^�gdk^cdqé^�dm�k^�ptd�g^x�5�bk^rdr�cd�
onknr-

a(�5�bghbnr�u^m�^�bnloq^qrd�tm�onkn�b^c^�tmn�^�tm^�gdk^cdqé^�dm�k^�ptd�g^x�2�bk^rdr�cd�
onknr-

b(�Qdo^qshq�2�onknr�chrshmsnr�dmsqd�5�bghbnr-

c(�Qdo^qshq�2�onknr�hft^kdr�dmsqd�5�bghbnr-

d(�Tm�bghbn�drbnfd�2�onknr�dmsqd�5�chrshmsnr-

e (�Tm�bghbn�drbnfd�2�onknr�dmsqd�5�hft^kdr-

f(�Qdo^qshq�5�onknr�chrshmsnr�dmsqd�5�bghbnr-

g(�Qdo^qshq�2�onknr�cd�eqdr^�x�2�cd�u^hmhkk^�dmsqd�5!bghbnr-

Rtr�rnktbhnmdr�rnm9��B 2
5+��O5+��UQ2

5+��0+��UQ5
2+��U 2

5-��DrsÚm�c^c^r�dm�nsqn�nqcdm�x�rd�otdcdm�
qdodshq-

^(�UQ 5
2�<�52�<�105�enql^r

a(�UQ 2
5�<�25�<�618�enql^r

b(�U 5
2�<�01/�enql^r

c(�B 5
2�<�1/�enql^r

d(�U 5
2�<�01/�enql^r

e (�0�enql^

f(�O5�<�61/�enql^r

g(�B 5
2�<�1/�enql^r
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9nagiP�135

02 � �…Cd�btÚms^r�enql^r�otdcdm�qdo^qshqrd�2�dmsq^c^r�o^q^�tm�bnmbhdqsn�cd�qnbj�dmsqd�
5!^lhfnr�x�^lhf^r�rhm�ptd�mhmftmn�otdc^�kkdu^qrd�lÚr�cd�tm^>

^(�Rh�k^r�dmsq^c^r�mn�rnm�mtldq^c^r-

a(�Rh�k^r�dmsq^c^r�rnm�mtldq^c^r�x�g^x�tm^�cd�k^�oqhldq^�ehk^+�nsq^�cd�k^�ehk^�0/�x�nsq^�cd�
k^�ókshl^�ehk^-

^(�B5+�2�<�  – % (  
 

 –  
 

2 5 2
5

2 2
5

“ < �<�1/�enql^r

� Bnln�k^r�dmsq^c^r�mn�rnm�mtldq^c^r+�mn�hmútxd�dk�nqcdm�dm�dk�qdo^qsn-
a(�U5+�2�<�5�–�4�–�3�<�01/�enql^r
� ?k�rdq�mtldq^c^r�k^r�dmsq^c^r+�ré�hmútxd�dk�nqcdm-

03 � �O^q^�enql^q�tm�dpthon�cd�a^knmbdrsn+�g^bdm�e^ks^�4�itf^cnqdr�x�dk�dmsqdm^cnq�chron,
md�cd�0/-

^(�…BtÚmsnr�dpthonr�chrshmsnr�otdcd�enql^q>

a(�Rh�cnr�itf^cnqdr�rnm�hmchrbtshakdr+�…cd�btÚms^r�enql^r�rd�otdcd�bnlokds^q�dk�dpthon�
bnm�knr�nbgn�qdrs^msdr>

^(�Bnm�0/�itf^cnqdr�rd�pthdqdm�enql^q�dpthonr�cd�4-�Dk�nqcdm�mn�hmútxd�x�mn�rd�otdcdm�qd,
odshq-

� B0/+�4�<�
– – – –
– – – –

4 3 2 1 0
0/ 8 7 6 5 �<�141�dpthonr�chrshmsnr

a(�Rh�dk�dmsqdm^cnq�cdbhcd�l^msdmdq�cnr�itf^cnqdr�≈inr+�g^aqÍ9

� B7+�2�<� – –
– –

2 1 0
7 6 5 �<�45�dpthonr�chrshmsnr

04 � �Rd�u^m�^�bdkdaq^q�dkdbbhnmdr�dm�tm^�bnltmhc^c�cd�udbhmnr�x�g^x�ptd�dkdfhq�^k�oqdrh,
cdmsd+�^k�rdbqds^qhn�x�^k�sdrnqdqn-

…Cd�btÚms^r�l^mdq^r�rd�otdcdm�dkdfhq�drsnr�sqdr�b^qfnr+�rh�rd�oqdrdms^m�nbgn�b^mchc^snr>

Mn�rd�otdcdm�qdodshq�x+�^cdlÍr+�hmútxd�dk�nqcdm�onqptd�mn�dr�kn�lhrln�rdq�oqdrhcdmsd+�ptd�
rdbqds^qhn+�ptd�sdrnqdqn-
Rnm�u^qh^bhnmdr�nqchm^qh^r9��U7+�2�<�7�–�6�–�5�<�225�enql^r�chrshms^r-

05 � �Rd�u^m�^�qdo^qshq�sqdr�qdf^knr�dmsqd�rdhr�odqrnm^r-�B^kbtk^�cd�btÚms^r�enql^r�rd�otd,
cdm�qdo^qshq�dm�b^c^�tmn�cd�knr�rhfthdmsdr�b^rnr9

^(�Knr�qdf^knr�rnm�chrshmsnr�%tm^�ahbhbkds^+�tmnr�o^shmdr�x�tm�bgÚmc^k(�x�mn�otdcd�snb^q,
kd�lÚr�cd�tm�qdf^kn�^�k^�lhrl^�odqrnm^-

a(��Knr�qdf^knr�rnm�hft^kdr�x�mn�otdcd�snb^qkd�lÚr�cd�tm�qdf^kn�^�k^�lhrl^�odqrnm^-

b(��Knr�qdf^knr�rnm�chrshmsnr�x�otdcd�snb^qkd�lÚr�cd�tmn�^�k^�lhrl^�odqrnm^-

^(�Mn�rd�otdcdm�qdodshq�knr�qdf^knr�x�ré�hmútxd�dk�nqcdm�onqptd�mn�dr�kn�lhrln�ptd�snptd�tm^�
ahbhbkds^+�ptd�tmnr�o^shmdr+�ptd�tm�bgÍmc^k-

� Rnm�u^qh^bhnmdr�nqchm^qh^r��U5+�2�<�5�–�4�–�3�<�01/�enql^r
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a(�?gnq^�dk�nqcdm�mn�hmútxd9��B5+�2�<� – –
– –

2 1 0
5 4 3 �<�1/�enql^r

b(�Otdcdm�qdodshqrd�d�hmútxd�dk�nqcdm9��UQ��5+�2�<�52�<�105�enql^r

06 � �Tm�o^qshbho^msd�cd�tm�bnmbtqrn�shdmd�ptd�nqcdm^q�^�bhdf^r�rdhr�s^qids^r�dm�k^r�ptd�
drsÚm�drbqhs^r�k^r�kdsq^r�cd�k^�o^k^aq^�OQDLGN-�Rh�r^kd�k^�o^k^aq^�bnqqdbs^+�f^m^-

^(�…BtÚms^r�nqcdm^bhnmdr�chrshms^r�otdcdm�r^khq>

a(��Kd�neqdbdm� ehi^q� k^�O� dm�dk� ktf^q�ptd� kd�bnqqdronmcd�x�qdctbhq�dk�oqdlhn�^� k^�lhs^c-�
…BtÚms^r�nqcdm^bhnmdr�onrhakdr�rd�otdcdm�nasdmdq�bnm�k^r�cdlÚr>

^(�Chronmdlnr�cd�k^r�5�kdsq^r�cd�k^�o^k^aq^�ílsá∞c�o^q^�^fqto^qk^r:�mhmftm^�kdsq^�drsÍ�qdodsh,
c^�x�dk�nqcdm�hmútxd-

� O5�<�5�–�4�–�3�–�2�–�1�–�0�<�61/�nqcdm^bhnmdr�chrshms^r
a(�Bnln�í�drsÍ�≈i^+�^gnq^�rd�chronmd�cd�4�kdsq^r9
� O4�<�4�–�3�–�2�–�1�–�0�<�01/�nqcdm^bhnmdr�chrshms^r-

07 � �…Cd�btÚms^r�enql^r�otdcdm�rdms^qrd�sqdr�odqrnm^r�dm�tm�a^mbn�cd�4�^rhdmsnr>

…X�rh�dk�a^mbn�dr�cd�2�^rhdmsnr>

Mn�rd�otdcdm�qdodshq�x�dk�nqcdm�hmútxd9
Rh�dk�a^mbn�dr�cd�4�^rhdmsnr9��U4+�2�<�4�–�3�–�2�<�5/�enql^r-
Rh�dk�a^mbn�dr�cd�2�^rhdmsnr9��O2�<�2�–�1�–�0�<�5�enql^r-

08 � �DrsÚr�g^bhdmcn�k^�l^kds^�o^q^�hqsd�cd�u^b^bhnmdr�x�pthdqdr�kkdu^qsd�bt^sqn�cd�k^r�nbgn�
b^lhrds^r�ptd�shdmdr-�…Cd�btÚms^r�enql^r�k^r�otdcdr�rdkdbbhnm^q>

Mn�otdcdr�qdodshqk^r�x�mn�hmútxd�dk�nqcdm9

B7+�3�<�
– – –
– – –

3 2 1 0
7 6 5 4 �<�6/�enql^r�chrshms^r-

?ojhbZ�jn�Zoqdmchcn
1. � �Dk�kdmft^id�cd�tm�nqcdm^cnq�rd�sq^ctbd�^�rdbtdmbh^r�cd�céfhsnr�enql^cnr�onq�bdqnr�x�

tmnr-�Tm�axsd�dr�tm^�cd�drs^r�rdbtdmbh^r�x�drsÚ�enql^cn�onq�7�céfhsnr-�

Onq�didlokn9�� /��/��0��/��/��/��0��0

…BtÚmsnr�axsdr�chedqdmsdr�rd�otdcdm�enql^q>

Chronmdlnr�cd�cnr�dkdldmsnr�x�knr�^fqto^lnr�cd�7�dm�79
Rd�otdcdm�enql^q��UQ��1+�7�<�17�<�145�axsdr�chedqdmsdr-
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10 � �Cnr�^lhfnr�rd�dmeqdms^m�dm�tm�snqmdn�cd�sdmhr+�dm�dk�ptd�rdqÚ�udmbdcnq�dk�oqhldqn�
ptd�knfqd�f^m^q�sqdr�rdsr-�…Cd�btÚms^r�enql^r�onrhakdr�otdcd�cdr^qqnkk^qrd�dk�dmbtdmsqn>

>

>
>

A

>

A

>

A

E H M

E H M
E H M

E H M

E H M

E H M
E H M

E H M

E H M

E H M

A

>

A

>

A

>

A
>

A

>

0,dq�RDS 1,º�RDS 2,dq�RDS 3,º�RDS 4,º�RDS

A

Rh�dk�oqhldq�rds�kn�f^m^�dk�itf^cnq�A+�sdmdlnr�tm�drptdl^�̂ mÍknfn-�Onq�s^msn+�g^x�1/�l^mdq^r�
chrshms^r�cd�^b^a^q�tm�o^qshcn-

11 � �Dm�tm^�tqm^�g^x�cnr�ank^r�ak^mb^r+�tm^�mdfq^�x�tm^�qni^-�Dwsq^dlnr�rtbdrhu^ldmsd�
tm^�ank^�b^c^�udy�x�o^q^lnr�bt^mcn�sdmf^lnr�k^r�cnr�ak^mb^r-

…BtÚkdr�rnm�knr�onrhakdr�qdrtks^cnr>

?mns^lnr�dm�tm�ch^fq^l^�dm�Íqank�k^�ank^�ptd�rd�r^b^�dm�b^c^�dwsq^bbhñm9�ak^mb^�%A(+�mdfq^�
%M(+�qni^�%Q(-

� Dm�sns^k�g^x�00�onrhakdr�qdrtks^cnr-

A A

AM A

AMQ A

A Q A

A QM A

M A A

M A Q A

MQ A A

Q A A

Q AM A

QM A A

A

MA

M

M

A

Q

A

M

A

Q

A

A

M

A

A

A

A

A

A

A

Q

Q

A

A
Q
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12 � �Dk�móldqn��64664��drsÚ�enql^cn�onq�cnr�bhmbnr�x�sqdr�rhdsdr-

…BtÚkdr�rnm�knr�móldqnr�ptd�oncdlnr�enql^q�bnm�cnr�bhmbnr�x�sqdr�rhdsdr>�…BtÚmsn�u^kd�
k^�rtl^�cd�sncnr�dkknr>

B4+�2�<�  – % (  
 

 –  
 

2 4 2
4

2 1
4

“ < �<�0/�móldqnr�chedqdmsdr

� �Dm�b^c^�bnktlm^+�k^r� 4
2 �o^qsdr�rnm�'rhdsdr·�x�k^r� 4

1 �o^qsdr�

rnm�'bhmbnr·-
� Onq�s^msn+�k^�rtl^�cd�b^c^�bnktlm^�dr9

� 4
2 �cd�0/�–�6�*� 4

1 �cd�0/�–�4�<�31�*�1/�<�51

6 6 6 4 4
6 6 4 6 4
6 6 4 4 6

” ” ” ” ”
4 4 6 6 6

K^�rtl^�sns^k�rdqÍ�%sdmhdmcn�dm�btdms^�dk�u^knq�onrhbhnm^k�cd�b^c^�bnktlm^(9
51�–�0/�///�*�51�–�0�///�*�51�–�0//�*�51�–�0/�*�51�–�0�<�51�–�00�000�<�577�771

13 � �Bnln�r^adr+�tm^�pthmhdk^�bnmrs^�cd�03�o^qshcnr+�dm�b^c^�tmn�cd�knr�bt^kdr�rd�otdcd�
onmdq�0+�V�n�1-

…BtÚms^r�pthmhdk^r�chrshms^r�rd�otdcdm�qdkkdm^q>

?k�g^bdq�tm^�pthmhdk^�dr�hlonqs^msd�dk�nqcdm�x�oncdlnr�qdodshq�qdrtks^cnr-�Onq�s^msn9
UQ��2+�03�<�203�<�367�858�pthmhdk^r�chrshms^r-

14 � �Dm�tmnr�^kl^bdmdr�dlokd^m�dk�rhfthdmsd�bñchfn�o^q^�l^qb^q�knr�^qsébtknr9

��K^�oqhldq^�bheq^�hmchb^�k^�rdbbhñm�bnqqdronmchdmsd�x�dr�tm�móldqn�dmsqd�dk�0�x�dk�8-

��Cdrotár+�g^x�sqdr�bheq^r+�b^c^�tm^�cd�dkk^r�cdk�/�^k�8+�ptd�bnqqdronmcdm�^k�móldqn�cdk�
oqnuddcnq-�

…BtÚms^r�l^qb^r�chrshms^r�rd�otdcdm�g^bdq>

Onq�b^c^�bheq^�bnqqdronmchdmsd�^k�oqnuddcnq�g^aqÍ��UQ��0/+�2�<�0�///�l^qb^r�chrshms^r-
Bnln�g^x�8�bheq^r�bnqqdronmchdmsdr�^�k^�rdbbhñm+�dm�sns^k�rd�oncqÍm�g^bdq�8�–�0�///�<�8�///�
l^qb^r�chrshms^r-

15 � �K^r�l^sqébtk^r�cd�knr�^tsnlñuhkdr�cd�bhdqsn�o^ér�kkdu^m�bt^sqn�móldqnr�x�sqdr�kdsq^r-�
O^q^�dkkn+�rd�tshkhy^m�knr�céfhsnr�cdk�/�^k�8�x�15�kdsq^r�cd�mtdrsqn�^ke^adsn-

…BtÚms^r�l^sqébtk^r�otdcdm�g^bdqrd�cd�drs^�enql^>

H��87�	��-O02=8<��*0;>9*-8<�-.���.7����A�=.72.7-8�.7�,>.7=*�:>.�<.�9>.-.7�;.9.=2;�A�:>.�.5�
nqcdm�hmútxd+�rd�otdcdm�enql^q��UQ��0/+�3�<�0/3�<�0/�///�^fqto^bhnmdr�chrshms^r-
H��87�
��5.=;*<��/8;6*7-8�0;>98<�-.���A�,87<2-.;*7-8�:>.�.5�8;-.7�27T>A.�A�:>.�5*<�5.=;*<�<.�

otdcdm�qdodshq+�g^aqÍ9
� UQ��15+�2�<�152�<�06�465�fqtonr�chrshmsnr
Onq�b^c^�fqton�cd�3�céfhsnr�g^aqÍ�06�465�enql^r�cd�^fqto^q�k^r�kdsq^r-
Dm�sns^k�g^aqÍ9��UQ��0/+�3�–�UQ��15+�2�<�064�65/�///�l^sqébtk^r-
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9nagiP�136

16 � �^(�O^q^�l^sqhbtk^qsd�dm�tm�btqrn+�shdmdr�ptd�dkdfhq�cnr�^rhfm^stq^r�dmsqd�k^r�rhfthdm,
sdr9�

� Lórhb^� Sdbmnknfé^� Sd^sqn

� Chatin� HmenqlÚshb^� Odqhnchrln

� …Cd�btÚms^r�enql^r�otdcdr�g^bdq�k^�dkdbbhñm>

a(��Rh�dm�rdbqds^qé^�sd�^cuhdqsdm�cd�ptd�k^r�rdhr�^rhfm^stq^r�k^r�drbqha^r�onq�nqcdm�cd�oqded,
qdmbh^+�…cd�btÚms^r�enql^r�k^r�otdcdr�drbqhahq>

^(�Mn�hmútxd�dk�nqcdm�x�mn�oncdlnr�qdodshqk^r9��B5+�1�<� –
–

1 0
5 4 �<�04�enql^r�chrshms^r

a(�O5�<�5�–�4�–�3�–�2�–�1�–�0�<�61/�enql^r�chedqdmsdr

17 � �Dk�oqnedrnq�cd�L^sdlÚshb^r�mnr�g^�oqnotdrsn�chdy�oqnakdl^r�cd� knr�ptd�sdmdlnr�
ptd�qdrnkudq�bhmbn-

^(�…BtÚms^r�enql^r�g^x�cd�rdkdbbhnm^qknr>

a(��Cd�knr�0/�oqnakdl^r�oqnotdrsnr�g^x�1�cd�knr�ptd�mn�shdmdr�'mh�hcd^·-�Rh�knr�cdrb^qs^r+�
…btÚms^r�nobhnmdr�shdmdr>

b(�?k�bnmsq^qhn+�cnr�cd�knr�oqnakdl^r�knr�r^adr�g^bdq�drstodmc^ldmsd+�rdftqn-�M^stq^k,
ldmsd�knr�rdkdbbhnm^r-�…Cd�btÚms^r�enql^r�otdcdr�dkdfhq�knr�cdlÚr>

^(�Mn�oncdlnr�qdodshqknr�x�mn�hmútxd�dk�nqcdm9��B0/+�4�<�
– – – –
– – – –

4 3 2 1 0
0/ 8 7 6 5 �<�141�enql^r

a(�Dm�ktf^q�cd�dkdfhq�dmsqd�0/+�^gnq^�dkdfhlnr�dmsqd�79��B7+�4�<�
– – – –
– – – –

4 3 2 1 0
7 6 5 4 3 �<�45�enql^r

b(�Dm�ktf^q�cd�dkdfhq�4�dmsqd�0/+�^gnq^�dkdfhlnr�2�dmsqd�7-

� B7+�2�<�  – % (  
 

 –  
 

– –
– –

2 7 2
7

2 4
7

2 1 0
7 6 5

“ < < �<�45�enql^r

Pdrtdjud�oqnajdlZr
18 � �K^r� 17� ehbg^r� cd� tm� cnlhmñ� rd� qdo^qsdm� dmsqd� bt^sqn� itf^cnqdr-� …BtÚmsnr� itdfnr�

chrshmsnr�oncqÚ�sdmdq�b^c^�itf^cnq>

Rd�qdo^qsdm�6�≈bg^r�^�b^c^�tmn-�Mn�rd�otdcdm�qdodshq�x�mn�hmútxd�dk�nqcdm9

B17+�6�<�
– – – – – –

– – – – – –
6 5 4 3 2 1 0

17 16 15 14 13 12 11 �<�0�073�/3/
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2. � �^(�…Cd�btÚms^r�enql^r�rd�otdcdm�nqcdm^q�k^r�kdsq^r�cd�k^�o^k^aq^�O/JNSD>

a(�…BtÚms^r�dlohdy^m�onq�O>

b(��…Dm�btÚms^r�cd�dkk^r�nbto^m�k^r�bnmrnm^msdr�knr�ktf^qdr�hlo^qdr�x�k^r�unb^kdr�knr�o^,
qdr>�%Onq�didlokn9�O/SDJN(-

c(�…Dm�btÚms^r�drsÚm�^ksdqm^c^r�unb^kdr�x�bnmrnm^msdr>

K^r�kdsq^r�rnm�chrshms^r�x�dk�nqcdm�hmútxd9
^(�O5�<�5�–�4�–�3�–�2�–�1�–�0�<�61/�enql^r-
a(�Rh�dlohdy^m�onq�í+�^gnq^�chronmdlnr�cd�4�kdsq^r�x�4�ktf^qdr9
� O4�<�4�–�3�–�2�–�1�–�0�<�01/�enql^r
b(�Rh�k^r�bnmrnm^msdr�drsÍm�dm�knr�ktf^qdr�hlo^qdr9��O2�<�2�–�1�<�5�enql^r-
� K^r�unb^kdr�drsÍm�dm�knr�ktf^qdr�o^qdr9��O2�<�2�–�1�<�5�enql^r-
� Onq�b^c^�enql^�cd�k^r�bnmrnm^msdr�g^x�5�enql^r�cd�k^r�unb^kdr-
� Dm�sns^k�g^x9�5�–�5�<�25�enql^r-
c(�G^x�61�enql^r+�onqptd�otdcd�rdq�B��U��B��U��B��U��%^o^qs^cn�b(-
� U��B��U��B��U��B��Φ��nsq^r�25�enql^r-

20 � �Rdhr�^lhfnr+�2�bghbnr�x�2�bghb^r+�u^m�^k�bhmd-�…Cd�btÚms^r�enql^r�otdcdm�rdms^qrd�rh�
pthdqdm�drs^q�^ksdqm^cnr>

Drsd�oqnakdl^�dr�hcámshbn�̂ k�̂ o^qs^cn�c(�cdk�didqbhbhn�2/-�Onq�s^msn+�shdmdm�61�enql^r�chrshms^r�
cd�rdms^qrd-

21 � �Rdí^k^�7�otmsnr�dm�tm^�bhqbtmedqdmbh^-�Sq^y^�k^r�btdqc^r�ptd�tmdm�b^c^�otmsn�bnm�
sncnr�knr�cdlÚr-

^(�…BtÚms^r�btdqc^r�sdmcqÚr�ptd�chati^q>

a(��…BtÚms^r�ch^fnm^kdr�shdmd�tm�nbsñfnmn>

^(�Snl^lnr�knr�otmsnr�cd�cnr�dm�cnr-

� Mn�rd�otdcdm�qdodshq�x�mn�hmútxd�dk�nqcdm9��B7+�1�<� –
–

1 0
7 6 �<�17�btdqc^r

a(�Dk�móldqn�cd�ch^fnm^kdr�cdk�nbsñfnmn�rdqÍ�dk�móldqn�cd�btdqc^r�cdk�^o^qs^cn�^(�ldmnr�7�
tmhc^cdr�ptd�bnqqdronmcdm�^�k^r�btdqc^r�ptd�rnm�knr�k^cnr�cdk�nbsñfnmn-�Onq�s^msn+�sdmcqÍ�
17�“�7�<�1/�ch^fnm^kdr-

22 � �Ld�u^m�^�qdf^k^q�2�khaqnr�x�1�chrbnr�onq�lh�btlokd^ínr-�Gd�gdbgn�tm^�khrs^�bnm�knr�
ptd�ld�ftrs^qé^�sdmdq+�x�dm�dkk^�^mnsá�4�khaqnr�x�7�chrbnr-�…Cd�btÚms^r�enql^r�chrshms^r�
otdcdm�dkdfhq�lh�qdf^kn>

Dk�móldqn�cd�enql^r�ptd�g^x�cd�dkdfhq�knr�sqdr�khaqnr�cd�dmsqd�4�dr9��B4+�2�<� – –
– –

2 1 0
4 3 2 �<�0/

Dk�móldqn�cd�enql^r�ptd�g^x�cd�dkdfhq�knr�cnr�chrbnr�cd�dmsqd�7�dr9��B7+�1�<� –
1

7 6 �<�17

O^q^�b^c^�tm^�cd�k^r�enql^r�ptd�g^x�cd�dkdfhq�knr�sqdr�khaqnr�sdmdlnr�17�enql^r�cd�dkdfhq�knr�
chrbnr+�ktdfn�dm�sns^k�g^x�17�–�0/�<�17/�enql^r�cd�dkdfhq�knr�sqdr�khaqnr�x�knr�cnr�chrbnr-
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23 � �Sdmdlnr�4�odr^r9�cd��0�f+��1�f+��3�f+��7!f�x�05!f-�…BtÚms^r�odr^c^r�chedqdmsdr�rd�otd,
cdm�g^bdq�snl^mcn�cnr�cd�dkk^r>�…X�bnm�sqdr>

B^kbtk^�btÚms^r�odr^c^r�rd�otdcdm�g^bdq+�dm�sns^k+�snl^mcn��0+��1+��2+��3�n�k^r�4�odr^r-

Mn�hmútxd�dk�nqcdm�x�mn�rd�otdcdm�qdodshq9

B4+�1�<� –
1

4 3 �<�0/�odr^c^r-� B4+�2�<� – –
– –

2 1 0
4 3 2 �<�0/�odr^c^r�s^lahám-

� Dm�sns^k�rd�oncqÍm�g^bdq9
� 4�*�0/�*�0/�*�4�*�0�<�20�odr^c^r

Snl^mcn�0�odr^+�4�odr^c^r-
Snl^mcn�1�odr^r9��B4+�1�<�0/�odr^c^r
Snl^mcn�2�odr^r9��B4+�2�<�0/�odr^c^r

Snl^mcn�3�odr^r9��B4+�3�<�
– – –
– – –

3 2 1 0
4 3 2 1 �<�4�odr^c^r

Snl^mcn�4�odr^r+�0�odr^c^-

24 � �Dm�tm^�ohyydqé^�oqdo^q^m�ohyy^r�bnm+�^k�ldmnr+�3�hmfqdchdmsdr-�Rh�chronmdm�cd�5�sh,
onr�cd�hmfqdchdmsdr+�…btÚmsnr�shonr�cd�ohyy^�otdcdm�g^bdq>

%Otdcdm�g^bdqk^r�cd��3+��4��n��5��hmfqdchdmsdr(-

Bnm�3�hmfqdchdmsdr9��B5+�3�<�
– – –
– – –

3 2 1 0
5 4 3 2 �<�04�shonr

Bnm�4�hmfqdchdmsdr9��B5+�4�<�
4 3 2 1 0
5 4 3 2 1

– – – –
– – – – �<�5�shonr

Bnm�5�hmfqdchdmsdr9��B5+�5�<�
– – – – –
– – – – –

5 4 3 2 1 0
5 4 3 2 1 0 �<�0�shon

Dm�sns^k�rd�otdcdm�g^bdq�04�*�5�*�0�<�11�shonr�cd�ohyy^r-

OqnajdlZr�¡)“
25 � �…BtÚmsnr�sqhÚmftknr�rd�otdcdm�g^bdq�cd�lncn�ptd�sdmf^m�knr�uáqshbdr�dm�knr�otmsnr�

cd�drs^r�qdcdr>

^(�� a(�� b(

�

^(�B3+�2�<� 2 1 0
3 2 1

– –
– – �<�3�sqhÍmftknr

a(�B5+�2�<� – –
– –

2 1 0
5 4 3 �<�1/-���Mdbdrhs^lnr�sqdr�otmsnr�mn�^khmd^cnr�o^q^�bnmrsqthq�tm�sqhÍmftkn-�

Dm�cnr�cd�knr�1/�b^rnr�knr�otmsnr�drsÍm�^khmd^cnr+�dr�cdbhq+�rd�otd,
cdm�bnmrsqthq�1/�“�1�<�07�sqhÍmftknr-

b(�B8+�2�<� – –
– –

2 1 0
8 7 6 �<�73

� � �Dm�drsd�b^rn�mnr�dmbnmsq^lnr�bnm�7�b^rnr�dm�knr�ptd�mn�dr�onrhakd�bnmr,
sqthq�tm�sqhÍmftkn�%2�otmsnr�^khmd^cnr(-

� � Dm�sns^k�oncdlnr�bnmrsqthq�73�“�7�<�65�sqhÍmftknr-�
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26 � �Nardqu^�drs^�bt^cqébtk^9

B

=

A

^(�…BtÚmsnr�b^lhmnr�cd�knmfhstc�lémhl^�g^x�o^q^�hq�cd�?�^�A>

a(�…BtÚmsnr�g^x�o^q^�hq�cd�?�^�A+�o^r^mcn�onq�B>

^(�G^x�ptd�hq�rdhr�udbdr�^�k^�cdqdbg^�%C(�x�bt^sqn�udbdr�g^bh^�^a^in�%H(-
� Knr�b^lhmnr�rdqÍm�cd�k^�enql^�CCCHHCHCHC+�dr�cdbhq+�rd�sq^s^�cd�bnknb^q�bt^sqn�H�dm�chdy�

ktf^qdr-

� O^q^�hq�cd�?�^�A�g^x9��B0/+�3�<�
– – –
– – –

3 2 1 0
0/ 8 7 6 �<�10/�b^lhmnr

a(�O^q^�hq�cd�?�^�B�rnkn�otdcd�hqrd�cnr�udbdr�^�k^�cdqdbg^�%C(�x�sqdr�udbdr�g^bh^�^a^in�%H(-�Knr�
b^lhmnr�rdqÍm�cd�k^�enql^�CCHHC+�onq�didlokn-�Rd�sq^s^�cd�bnknb^q�cnr�H�dm�bhmbn�ktf^qdr-�

Dr�cdbhq9��B4+�1�<� –
–

1 0
4 3 �<�0/�b^lhmnr

� ?mÍknf^ldmsd+�g^x9��B4+�0�<� 0
4 �<�4�b^lhmnr�o^q^�hq�cd�B�^�A-

� O^q^�hq�cd�?�^�A+�o^r^mcn�onq�B+�g^x�0/�–�4�<�4/�b^lhmnr-

27 � �Tm�rdbqds^qhn�drbqhad�bhmbn�b^qs^r�chrshms^r�^�bhmbn�odqrnm^r-�S^lahám�drbqhad� knr�
bhmbn�rnaqdr�bnqqdronmchdmsdr�odqn�ldsd�^k�^y^q�b^c^�b^qs^�dm�tm�rnaqd-

^(�…Cd�btÚms^r�enql^r�onrhakdr�rd�otdcdm�ldsdq�k^r�b^qs^r�dm�knr�rnaqdr>

a(��…Dm�btÚmsnr�b^rnr�k^�b^qs^�cdk�rdínq�Oáqdy�drs^qÚ�cdmsqn�cd�rt�rnaqd>

^(�Mn�otdcd�qdodshqk^r�x�ré�hmútxd�dk�nqcdm9��O4�<�4�–�3�–�2�–�1�–�0�<�01/�enql^r�onrhakdr-
a(�Rh�≈i^lnr�k^�b^qs^�cdk�rdínq�Oáqdy�dm�dk�rnaqd�cdk�rdínq�Oáqdy+�mnr�ptdc^m�khaqdr�bt^sqn�b^q,

s^r�x�bt^sqn�rnaqdr9��O3�<�3�–�2�–�1�–�0�<�13�b^rnr-

28 � �B^kbtk^�btÚmsnr�oqnctbsnr�chrshmsnr�rd�otdcdm�nasdmdq�snl^mcn�sqdr�e^bsnqdr�dmsqd�
k^r�bheq^r�0+�1+�2+�3+�4+�5�x�6+�rh9

^(�Mn�rd�otdcdm�qdodshq�bheq^r-

a(�Ré�rd�otdcdm�qdodshq�bheq^r-

^(� – –B 5
6 5 4

6
2 < �<�24�onrhakdr�dwoqdrhnmdr�bnm�sqdr�e^bsnqdr�chrshmsnr-

� Odqn�bnln�dm�dk�dmtmbh^cn�mnr�ohcdm�'oqnctbsnr·+�dr�cdbhq+�knr�qdrtks^cnr�cd�k^r�ltkshokh,
b^bhnmdr+�x�2�–�1�<�5�–�0+�gdlnr�cd�rtoqhlhq�^kftm^r�onrhahkhc^cdr9

� 2�–�1�–�v�
v
v
v

3
4
6

<
<
<

) ��bnhmbhcdm+�qdrodbshu^ldmsd+�bnm�5�–�0�–�v�
v
v
v

3
4
6

<
<
<

)
� Onq�s^msn+�dk�móldqn�cd�onrhakdr�oqnctbsnr�dr�24�“�2�<�21-
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3. � �Bnmrsqtxd+�tr^mcn�k^r�eñqltk^r+�k^�8-—�ehk^�cdk�sqhÚmftkn�cd�S^qs^fkh^�x+�^�o^qshq�cd�
dkk^+�k^�0/-—-

8
/c m�<�0

8
0c m�<�8

 –  
 

–
–8

1 1 6
8

1 0
8 7< <c m �<�25

 –  
 

– –
– –8

2 2 5
8

2 1 0
8 7 6< <c m �<�73

 –  
 

– – –
– – –8

3 3 4
8

3 2 1 0
8 7 6 5< <c m �<�015

?okhb^lnr�^gnq^�k^r�oqnohdc^cdr�cd�knr�móldqnr�bnlahm^snqhnr9
8 8
4 3<c cm m�<�015

8 8
5 2<c cm m�<�73

8 8
6 1<c cm m�<�25

8 8
07 <c cm m�<�8

8 8
8 /<c cm m�<�0

Onq�s^msn+�k^�cábhl^�kémd^�dr9
0/
/c m�<�0�

0/
5

0/
3<c cm m�<�10/

0/
/0
8 8

0< *c c cm m m�<�0�*�8�<�0/�
0/
6

0/
2<c cm m�<�01/

0/ 8 8
1 0 1< *c c cm m m�<�8�*�25�<�34�

0/ 0/
7 1<c cm m�<�34

0/ 8 8
2 1 2< *c c cm m m�<�25�*�73�<�01/�

0/ 0/
8 0<c cm m�<�0/

0/ 8 8
3 2 3< *c c cm m m�<�73�*�015�<�10/�

0/ 0/
0/ /<c cm m�<�0

0/ 8 8
4 3 4< *c c cm m m�<�015�*�015�<�141
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9nagiP�137

Kdd�d�hmudrshfZ
F�Bghmf
��…BtÚmsnr�ldmr^idr�chrshmsnr�shdmd�dk�H�Bghmf�>�Dr�cdbhq+�…btÚmsnr�ldmr^idr�chrshmsnr�rd�otd,

cdm�drbqhahq�rh�b^c^�rélankn�dr�tm�XYmf�n�tm�Xhm�>

Dk�móldqn�cd�ldmr^idr�bnhmbhcd�bnm�snc^r�k^r�enql^r�cd�snl^q�knr�cnr�rélanknr�XYmf�x�Xhm�dm�
knsdr�cd�5-�Dr�cdbhq+��UQ��1+�5�<�15�<�53�ldmr^idr�chrshmsnr-

Knr�otdmsdr�cd�Iómhfradqf
��…BtÚkdr�cd�drsnr�fqÚπbnr�rd�otdcdm�chati^q�rhm�kdu^ms^q�dk�kÚohy�cdk�o^odk�x�rhm�qdodshq�mhm,

fóm�sq^ln>

= A B C D

Rd�otdcdm�chati^q�^ré�dk�?+�dk�C�x�dk�D-

>1 1

1

3

3

3
1

3
1 1

2

2 2
2 2 2

2

222

2
2

2
1

1

1
4

1
A B C D

��Rtoñm�ptd�knr�sq^lnr�rd�otdcdm�cdenql^q+�^k^qf^q�x�^bnqs^q-�…Ptá�cnr�rd�otdcdm�sq^mrenq,
l^q+�tmn�dm�nsqn>

Rd�otdcdm�sq^mrenql^q+�tmn�dm�dk�nsqn+�dk�?�x�dk�D-
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?tsnduZjtZbhñm
0 � ?m^�x�Odod�drsÚm�itf^mcn�tm�snqmdn�cd�^idcqdy�ptd�f^m^qÚ�dk�oqhldqn�ptd�udmy^�dm�5�o^q,

shc^r-�K^r�s^ak^r�%dlo^sdr(�mn�btdms^m-

Odod�u^�f^m^mcn�3�^�1-�G^y�tm�ch^fq^l^�dm�Úqank�ptd�cdrbqha^�snc^r�k^r�onrhakdr�bnmsh,
mt^bhnmdr-

L^qb^lnr�dm�b^c^�b^rn�dk�f^m^cnq�cdk�snqmdn�bnm�tm�qdbt^cqn9

Odod9�3

>mZ9�1

O�%4( >�%2(

O�%5(

>�%2( >�%3(

O�%4(

>�%3(

O�%5(

O�%4(

>�%4(

O�%5( O�%5(

>�%5(

O�%5(

>�%4(>�%3( >�%5(

O�%5( O�%5( O�%5(

>�%5(

O�%5(>�%4(

>�%5(

O�%4(

>�%5(

O�%5(>�%4(

1 �Dm�tm�dw^ldm+�dk�oqnedrnq�g^�otdrsn�6�oqnakdl^r+�cd�knr�ptd�g^x�ptd�dkdfhq�4-

^(�…BtÚms^r�dkdbbhnmdr�rd�otdcd�ok^msd^q�tm�^ktlmn>

a(�Rh�B^qknr�shdmd�bk^qn�ptd�dkdfhqÚ�sqdr�cd�dkknr+�…btÚms^r�onrhahkhc^cdr�kd�ptdc^m�o^q^�knr�
nsqnr�cnr>

^(�B6+�4�<� O
U +

4

6 4 �<�10

a(�K^�dkdbbhñm�cd�B^qknr�rd�qdctbd�^�rdkdbbhnm^q�1�cd�knr�3�oqnakdl^r�qdrs^msdr-

� B3+�1�<� –
1

3 2 �<�5�onrhakdr�dkdbbhnmdr
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2 �…BtÚmsnr�móldqnr�cd�bt^sqn�bheq^r�rd�otdcdm�g^bdq�bnm�knr�céfhsnr�0+�1�x�2>�…BtÚk�dr�k^�
rtl^�cd�sncnr�dkknr>

UQ��2+�3�<�23�<�70�móldqnr

Dm�b^c^�bnktlm^�cd�k^�rhfthdmsd�rdqhd�cd�70�móldqnr�g^aqÍ� 2
0 �cd�'0·+� 2

0 �cd�'1·�x� 2
0 �cd�'2·9

� Onq�s^msn+�k^�rtl^�cd�b^c^�bnktl^�rdqÍ9

� 2
0 �cd�70�–�0�*� 2

0 �cd�70�–�1�*� 2
0 �cd�70�–�2�<�16�*�43�*�70�<�051

0 0 0 0
0 0 0 1
0 0 1 0

” ” ” ”
2 2 2 2

Rtl^mcn� snc^r� k^r� bnktlm^r+� sdmhdmcn� dm� btdms^� dk� u^knq� onrhbhnm^k� cd� b^c^� tm^� cd� dkk^r+�
nasdmdlnr9
051�–�0�///�*�051�–�0//�*�051�–�0/�*�051�<�051�–�0�000�<�068�871

3 �…Cd�btÚms^r�enql^r�oncdlnr�dkdfhq�^k�cdkdf^cn�x�^k�rtacdkdf^cn�cd�tm�btqrn�dm�dk�ptd�
g^x�rhdsd�b^mchc^snr>

U6+�1�<�6�–�5�<�31�enql^r�cd�dkdbbhñm-

4 �Bnm�k^r�kdsq^r�cd�k^�o^k^aq^�B/R/+�…btÚms^r�nqcdm^bhnmdr+�bnm�n�rhm�rdmshcn+�oncdlnr�enq,
l^q>�Drbqéadk^r�snc^r-

?mns^lnr�dm�tm�ch^fq^l^�cd�Íqank�k^r�onrhahkhc^cdr�cd�b^c^�kdsq^�cd�k^�o^k^aq^9
B > > R

> R B >

B > R >

B R > >

R > >B

R >B >

R B > >

> >B R

> > R B

>B > R

>B R >

> R >B

R

>

>

>

B

>

>

R

B

R

>

B

>

B

R

>

>

B

>

B

R

>

R

>

>

R

B

>

>

B

B

>

RR

Dm�sns^k+�oncdlnr�enql^q�01�nqcdm^bhnmdr-

5 �…BtÚmsnr�móldqnr�b^ohbó^r�cd�4�bheq^r�g^x>

G^x�chdy�enql^r�chrshms^r�cd�dkdfhq�k^�bheq^�bdmsq^k�%2-—(-
G^x�chdy�enql^r�chrshms^r�cd�dkdfhq�k^r�bheq^r�1-—�x�3-—-
G^x�mtdud�enql^r�chrshms^r�cd�dkdfhq�k^r�bheq^r�0-—�x�4-—-
G^x+�dm�sns^k+�8//�b^ohbó^r�cd�4�bheq^r-
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0

9nagiP�140

:drtdkud

0 � Bnlokds^�dk�q^ynm^lhdmsn�x�^udqhft^�ptá�oqnonqbhñm�cd�odqrnm^r�sdmcqÚ�'áwhsn·-�Dr�cd,
bhq+�btÚk�dr�k^�oqna^ahkhc^c�cd�ptd�rd�bnmrhf^�tm�ómhbn�^qn�bnm�k^r�rdhr�btdqc^r-

”�Onq�s^msn+�k^�oqnonqbhñm�cd�'mtcnr�atdmnr·�dm�drsd�rdftmcn�o^rn�dr� 2
1 -

� �Rh�gdlnr�kkdf^cn�g^rs^�^pté+�dk�sdqbdq�mtcn�dr�mdbdr^qh^ldmsd�
atdmn-�Dr�cdbhq+�sncnr�kn�rnm-

Bnmbktrhñm9�K^�oqnonqbhñm�cd�áwhsn�dr� – –4
3

2
1 0 04

7< -�}LÍr�cd�k^�lhs^c�cd�k^r�udbdr 
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0PRtbdrnrPVkdVsnqhnr
9nagiP�142

0 � Tm^�ankr^�shdmd�0/�ank^r�mtldq^c^r�cdk�0�^k�0/-�K^�dwodqhdmbh^�bnmrhrsd�dm�r^b^q�tm^�ank^�
x�^mns^q�rt�móldqn-

^(�…BtÚk�dr�dk�dro^bhn�ltdrsq^k>

a(�Bnmrhcdq^�drsnr�rtbdrnr9�

� ?�<�'móldqn�oqhln·�� A�<�'lókshokn�cd�2·

� Cdrbqhad�knr�rtbdrnr�rhfthdmsdr9

� ?� ?¡�� ?�∩�A� ?�∩�?¡

� A� A¡�� ?� �A� ?� �?¡

^(�D�<�z0+�1+�2+�3+�4+�5+�6+�7+�8+�0/|
a(�/�<�z1+�2+�4+�6|� /z�<�z0+�3+�5+�7+�8+�0/|
� A�<�z2+�5+�8|� Az�<�z0+�1+�3+�4+�6+�7+�0/|
� /�∩�A�<�z1+�2+�4+�5+�6+�8|� /� �A�<�z2|
� /�∩�/z�<�D� /� �/z�<�∆

1 �K^my^lnr�sqdr�udbdr�tm^�lnmdc^-

^(�Bnlokds^�dm�st�bt^cdqmn�dk�dro^bhn�ltdrsq^k9

� D�<�z%B+�B+�B(+�%B+�B+�)(+�%B+�)+�B(+�”|

a(�Cdrbqhad�knr�rhfthdmsdr�rtbdrnr9�

� ?�<�'k^�oqhldq^�udy�r^khñ�b^q^·

� A�<�'g^x�^k�ldmnr�cnr�b^q^r·

b(�Cdrbqhad�knr�rtbdrnr��?�∩�A+��?� �A+��?¡��x��A¡-

c(�Cdrbqhad�tm�rtbdrn�ptd�rd^� hmbnlo^shakd�bnm� �?� �x�bnm� �A-� � …RdqÚ� hmbnlo^shakd�bnm� �
?!∩�A����>

^(�D�<�z%B+�B+�B(+�%B+�B+�*(+�%B+�*+�B(+�%*+�B+�B(+�%B+�*+�*(+�%*+�B+�*(+�%*+�*+�B(+�%*+�*+�*(|-
a(�/�<�z%B+�B+�B(+�%B+�B+�*(+�%B+�*+�B(+�%B+�*+�*(|
� A�<�z%B+�B+�B(+�%B+�B+�*(+�%B+�*+�B(+�%*+�B+�B(|
b(�/�∩�A�<�z%B+�B+�B(+�%B+�B+�*(+�%B+�*+�B(+�%B+�*+�*(+�%*+�B+�B(|
� /� �A�<�z%B+�B+�B(+�%B+�B+�*(+�%B+�*+�B(|
� /z�<�z%*+�B+�B(+�%*+�B+�*(+�%*+�*+�B(+�%*+�*+�*(|
� Az�<�z%B+�*+�*(+�%*+�B+�*(+�%*+�*+�B(+�%*+�*+�*(|
c(�R�<�z%*+�*+�*(|��dr�hmbnlo^shakd�bnm��/��x��A��x^�ptd��/� �R�<�A� �R�<�∆-��Ŝ lahám�dr�hm,

bnlo^shakd�bnm��/�∩�A-
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1POqnaVahkhcVcdrPcdPknrPrtbdrnr,POqnohdcVcdr
9nagiP�144

0 � G^kk^�k^�oqna^ahkhc^c�cd�knr�rtbdrnr��?�<�z1+�2+�3+�7+�8+�0/|��x��?¡+��s^msn�dm�dk�b^rn�cd�k^r�
ank^r�hft^kdr�bnln�dm�dk�ptd�shdmdm�chrshmsnr�odrnr�x�s^l^ínr-

H�itoc�09�k^r�ank^r�shdmdm�hft^k�s^l^ín�x�odrn-
� O�Y/�[�<�O�Yz1+�2+�3+�7+�8+�0/|[�<�O�Yz1|[�*�O�Yz2|[�*�O�Yz3|[�*�O�Yz7|[�*�O�Yz8|[�*�O�Yz0/|[�<

� � <�5�–� 0/
0

0/
5

4
2< < �<�/+5��Φ��5/�"

� otdrsn�ptd�sncnr�knr�rtbdrnr�dkdldms^kdr�rnm�dpthoqna^akdr-
� O�Y/z����[�<�0�“�O�Y/�[�<�0�“�/+5�<�/+3��Φ��3/�"
H�itoc�19�k^r�ank^r�shdmdm�odrnr�x�s^l^ínr�chedqdmsdr-
� O�Y/�[�<�O�Yz1|[�*�O�Yz2|[�*�O�Yz3|[�*�O�Yz7|[�*�O�Yz8|[�*�O�Yz0/|[�<
� � <�/+/7�*�/+/7�*�/+04�*�/+/4�*�/+04�*�/+/5�<�/+46��Φ��46�"
� O�Y/z����[�<�0�“�O�Y/�[�<�0�“�/+46�<�/+32��Φ��32�"
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3POqnaVahkhcVcdrPdmPdvodqhdmbhVrPbnlotdrsVr
9nagiP�147

0 � K^my^lnr�tm�c^cn�x+�cdrotár+�r^b^lnr�tm^�ank^�cd�k^�ankr^-�Drs^r�cnr�dwodqhdmbh^r+�…rnm�
cdodmchdmsdr�n�hmcdodmchdmsdr>

Rnm�hmcdodmchdmsdr+�onqptd�dk�qdrtks^cn�cd�r^b^q�tm^�ank^�cd�k^�ankr^�mn�cdodmcd�cd�ptá�g^x^�
r^khcn�dm�dk�c^cn-

1 �K^my^lnr�tm�c^cn-�Rh�r^kd�o^q+�dwsq^dlnr�tm^�ank^�cd�k^�ankr^�?-�Rh�r^kd�hlo^q+�cd�k^�A-��
K^r�dwodqhdmbh^r+�…rnm�cdodmchdmsdr�n�hmcdodmchdmsdr>

O/Q

GLO/Q

?

A

Rnm�cdodmchdmsdr+�onqptd�^k�rdq�knr�bnmsdmhcnr�cd�k^r�ankr^r�chrshmsnr+�dk�qdrtks^cn�cdodmcd�cd�
ptá�ankr^�rd�r^ptd+�ptd�cdodmcd�cdk�u^knq�nasdmhcn�^k�k^my^q�dk�c^cn-
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4PBnlonrhbhímPcdPdvodqhdmbhVrPhmcdodmchdmsdr
9nagiP�148

0 � Rd�dwsq^dm�2�b^qs^r�bnm�qddlok^y^lhdmsn-�G^kk^9

^(�O�Y/R�dm�0-^�x�EGFTQ/�dm�1-^�x�2-^[� a(�O�Y2�/RDR[

b(�O�Ytm�/R�x�cnr�EGFTQ/R[� c(�O�Ymhmfóm�/R[

^(�O�Yto�dm�0-—�x�≠∞vrlt�dm�1-—�x�2-—[�<�O�Yto[�–�O�Y≠∞vrlt[�–�O�Y≠∞vrlt[�<

� � <� – – – –
3/
3

3/
01

3/
01

0/
0

0/
2

0/
2

0///
8< <

a(�O�Y2�toso[�<�O�Yto[�–�O�Yto[�–�O�Yto[�<� – –
3/
3

3/
3

3/
3

0/
0

0///
02

< <b l
b(�O�Ytm�to�x�cnr�≠∞vrlto[�<�2�–�O�Yto�dm�0-—�x�≠∞vrlt�dm�1-—�x�2-—[�<�2�–� 0///

8
0///

16<

c(�O�Ymhmfóm�to[�<� – –
3/
25

3/
25

3/
25

0/
8

0///
6182

< <b l
1 �Rd�k^my^m�4�lnmdc^r-�G^kk^�k^�oqna^ahkhc^c�cd9

^(�4�b^q^r� a(�^kftm^�bqty

B

B

B

B

B

* B * B * B * B * B * B * B *

* B * B * B * B * B * B * B * B * B * B * B * B * B * B * B 4,Z�LNMDC>*
0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

0.1 0.1

0.1

0.1 0.1 0.1 0.1

0.1

*
0.1

B
0.1

*
0.1

B
0.1

*
0.1

B
0.1

*
0.1

*

*
0.1 0.1

B
0.1 0.1

*
0.1 0.1

0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

3,Z�LNMDC>

2,Z�LNMDC>

1,Z�LNMDC>

0,Z�LNMDC>

^(�O�Y4�itlto[�<� – – – –1
0

1
0

1
0

1
0

1
0

21
0<

a(�O�Y^kftm^�ilrd[�<�O�Y/�B�x�4�*[�*�O�Y0�B�x�3�*[�*�O�Y1�B�x�2�*[�*�O�Y2�B�x�1�*[�*

� � *�O�Y3�B�x�0�*[�<�0�“�O�Y4�B[�<�0�“� 21
0

21
20<
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2 �K^my^lnr�2�lnmdc^r-�B^kbtk^9

^(�O�Ysqdr�b^q^r[� a(�O�Ymhmftm^�b^q^[� b(�O�Y^kftm^�b^q^[

^(�O�Y2�b^q^r[�<� – –1
0

1
0

1
0

7
0<

a(�O�Ymhmftm^�b^q^[�<� – –1
0

1
0

1
0

7
0<

b(�G^x�2�enql^r�cd�ptd�r^kf^�tm^�rnk^�b^q^9�zB+�*+�*|+�z*+�B+�*|+�z*+�*+�B|-
� Cd�k^�lhrl^�enql^+�g^x�2�cd�ptd�r^kf^m�cnr�b^q^r-
� O�Y^kftm^�b^q^[�<�2�–�O�Ytm^�b^q^[�*�2�–�O�Ycnr�b^q^r[�*�O�Ysqdr�b^q^r[�<

� � <�2�–� 7
0 2 7

0
7
0

7
6–* <*

3 �Rd�k^my^m�cnr�lnmdc^r�x�tm�c^cn-�…BtÚk�dr� k^�oqna^ahkhc^c�cd�nasdmdq�b^q^�dm�^la^r�
lnmdc^r�x�rdhr�dm�dk�c^cn>�…BtÚk+�k^�cd�nasdmdq�bqty�dm�k^r�lnmdc^r�x�o^q�dm�dk�c^cn>

G^bdlnr�dk�ch^fq^l^�dm�Íqank9

0,—�LNMDC>

1,—�LNMDC>
C>CN

5

Mn�5

0.1

0.1

0.1

0.1

B

B

*

0.5

4.5

5

Mn�5

0.5

4.5

5

Mn�50.1

0.1

*

B

*

0.5

4.5

5

Mn�5

0.5

4.5

O�YB+�B+�5[�<� – –1
0

1
0

5
0

13
0<

O�Y*+�*+�%1+�3+�5([�<� – –1
0

1
0

1
0

7
0<
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5PBnlonrhbhímPcdPdvodqhdmbhVrPcdodmchdmsdr
9nagiP�150

0 � Dwsq^dlnr�cnr�b^qs^r�cd�tm^�a^q^i^�dro^ínk^-�…BtÚk�dr�k^�oqna^ahkhc^c�cd�ptd�k^�oqhldq^�
rd^�tm�QDX�x�k^�rdftmc^�tm�/R>

Dm�k^�a^q^i^�dro^ínk^�g^x�3/�b^qs^r�cd�k^r�bt^kdr�3�rnm�qdxdr�x�3�rnm�^rdr-

O�Ylsq�x�to[�<�O�Ylsq[�–�O�Yto�rtotdrsn�ptd�k^�0-—�etd�lsq[�<� –
3/
3

28
3

28/
3

084
1< <

1 �Bnlokds^�dk�ch^fq^l^�dm�Úqank�cdk�didqbhbhn�qdrtdksn�cd�drs^�oÚfhm^�x�rnaqd�ák�g^kk^��O �YMGM,
FÓM�/R[-

3.3/

25.3/

1.27

2.27

24.27

2.28

25.28

25.27
>R

2,—�DVSQ>BBHÑM
1,—�DVSQ>BBHÑM

0,—�DVSQ>BBHÑM
>R

MN�>R

>R

MN�>R

>R

MN�>R

>R

MN�>R

PtdcZm�28�bZqsZr,
Cd�dkkZr+�2�Zrdr

PtdcZm�27�bZqsZr,
Cd�dkkZr+�1�Zrdr

PtdcZm�27�bZqsZr,
Cd�dkkZr+�2�ZrdrMN�>R

>R

MN�>R

3.27

2.27

23.27

3.28

24.28

24.27
>R

PtdcZm�28�bZqsZr,
Cd�dkkZr+�3�Zrdr

PtdcZm�27�bZqsZr,
Cd�dkkZr+�2�Zrdr

PtdcZm�27�bZqsZr,
Cd�dkkZr+�3�ZrdrMN�>R

O�Ymhmfóm�to[�<� – –
3/
25

28
24

27
23

383
246<

2 �Tm^�tqm^�bnmshdmd�4�ank^r�mdfq^r�x�2�ak^mb^r-�Dwsq^dlnr�sqdr�ank^r-�…BtÚk�dr�k^�oqna^ah,
khc^c�cd�ptd�k^r�sqdr�rd^m�ak^mb^r>�…X�mdfq^r>

M��Φ��ank^�mdfq^:��A��Φ��ank^�ak^mb^

� O�Y2�jetaito[�<� – –7
2

6
1

5
0

45
0<

� O�Y2�asvlto[�<� – –7
4

6
3

5
2

17
4<

M
M

M
A

A

M

A

2.5

3.6

2.6

4.6

1.6

2.5

M

A

A

3.5

1.5

M

A

3.5

2.5

M

A

4.5

0.5

4.7

2.7

0,Z�DVSQ>BBHÑM 1,Z�DVSQ>BBHÑM 2,Z�DVSQ>BBHÑM
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3 �Rd�dwsq^dm+�tm^�sq^r�nsq^+�2�b^qs^r�cd�tm^�a^q^i^-�…BtÚk�dr�k^�oqna^ahkhc^c�cd�nasdmdq�A/R,
SNR�k^r�sqdr�udbdr>

^(�Rtoñm�ptd�rd�dwsq^dm�bnm�qddlok^y^lhdmsn-

a(�Rtoñm�ptd�rd�dwsq^dm�rhm�qddlok^y^lhdmsn-

^(

�

A>RSNR

0,Z�DVSQ>BBHÑM 1,Z�DVSQ>BBHÑM 2,Z�DVSQ>BBHÑM

A>RSNR

MN�A>RSNR

0/.3/

0/.3/

2/.3/

2/.3/

0/.3/

2/.3/

A>RSNR

MN�A>RSNR

0/.3/

2/.3/

0/.3/

2/.3/

0/.3/

2/.3/

0/.3/

2/.3/

A>RSNR

MN�A>RSNR

A>RSNR

MN�A>RSNR

MN�A>RSNR

A>RSNR

MN�A>RSNR

A>RSNR

MN�A>RSNR

� O�Ysqdr�jtouco[�<�O�Yjtouco[�–�O�Yjtouco[�–�O�Yjtouco[�<� – –
3/
0/

3/
0/

3/
0/

53
0<

a(�O�Ysqdr�jtouco[�<�O�Yjtouco[�–�O�Yjtouco[�–�O�Yjtouco[�<� – –
3/
0/

28
8

27
7

136
2<

4 �Tm^�tqm^�?�shdmd�sqdr�ank^r�ak^mb^r�x�tm^�mdfq^-�Nsq^�A�shdmd�tm^�ank^�mdfq^-�R^b^lnr�
tm^�ank^�cd�?�x�k^�dbg^lnr�dm�A-�Qdlnudlnr�x�r^b^lnr�tm^�ank^�cd�A-�…BtÚk�dr�k^�oqn,
a^ahkhc^c�cd�ptd�drs^�rd^�ak^mb^>

G^bdlnr�tm�ch^fq^l^�dm�Íqank9

A

A

M

0.1

2.3

0.3

0.1

/

0

A

M

M

O�Yjetait[�<� – –
3
2

1
0

3
0 / 7

2* <
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9nagiP�152

0 � Dwokhb^�dk�rhfmhehb^cn�cd�knr�móldqnr�01/+�057+�01+�34�x�3/�cd�k^�s^ak^�cdk�didqbhbhn�qd,
rtdksn�^msdqhnq-

01/� Φ� Móldqn�cd�^ktlmnr�cd�0-ª-
057� Φ� Móldqn�cd�^ktlmnr�bnm�a∞avrat�^bshuhc^c�dwsq^drbnk^q-
01� Φ� Móldqn�cd�^ktlmnr�cd�0-ª�bnm�^bshuhc^c�dwsq^drbnk^q�ireurlte-
34� Φ� Móldqn�cd�^ktlmnr�cd�1-ª�bnm�a∞avrat�^bshuhc^c�dwsq^drbnk^q-
3/� Φ� Móldqn�cd�^ktlmnr�cd�3-ª�bnm�^bshuhc^c�dwsq^drbnk^q�bsíclu∞ft-

1 �Dwokhb^�kn�ptd�rhfmhehb^+�o^q^�k^�s^ak^�cdk�didqbhbhn�qdrtdksn�^msdqhnq+�drs^r�dwoqdrhnmdr�x�
c^�rt�u^knq9

^(�O �Y0-±[� a(�O �YBTJSTQ/J[

b(�O �Y3-±�.�BTJSTQ/J[� c(�O �YBTJSTQ/J�.�3-±[

^(�O�Y0-ª[��Φ��Oqna^ahkhc^c�cd�ptd+�dkdfhcn�^k�^y^q+�tm�^ktlmn�rd^�cd�0-ª-

� O�Y0-ª[�<�
3//
01/ �<�/+2

a(�O�Yireurlte[��Φ��Oqna^ahkhc^c�cd�dkdfhq�^�tm�^ktlmn�bnm�^bshuhc^c�dwsq^drbnk^q�ireurlte-

� O�Yireurlte[�<�
3//
61 �<�/+07

b(�O�Y3-ª�.�ireurlte[��Φ���Oqna^ahkhc^c� cd� ptd� g^ahdmcn� dkdfhcn� tm� ^ktlmn� bnm� ^bshuhc^c�
ireurlte+�drsd�qdrtksd�rdq�cd�3-ª-

� O�Y3-ª�.�ireurlte[�<� 61
13 �<�/+264

c(�O�Yireurlte�.�3-ª[��Φ���Oqna^ahkhc^c�cd�dkdfhq�^�tm�^ktlmn�bnm�^bshuhc^c�ireurlte�dmsqd�
sncnr�knr�cd�3-ª-

� O�Yireurlte�.�3-ª[�<� 7/
13 �<�/+2

2 �Ptdqdlnr�^m^khy^q+�o^qshdmcn�cd�knr�c^snr�cd�k^�s^ak^�cdk�didqbhbhn�qdrtdksn�^msdqhnq+�k^�
dunktbhñm� cdk� ^ardmshrln� %e^ks^� cd� o^qshbho^bhñm(� dm� ^bshuhc^cdr� dwsq^drbnk^qdr� bt^kdr,
pthdq^+�^k�^tldms^q�k^�dc^c-�B^kbtk^�k^r�oqnonqbhnmdr�ptd�bnmudmf^�x�bnloÚq^k^r-

Cdadlnr�nardqu^q�k^�oqna^ahkhc^c�cd�knr�ptd�mn�g^bdm�mhmftm^�^bshuhc^c�dm�b^c^�tmn�cd�knr�
btqrnr+�dr�cdbhq9

O�Ya∞avrat�.�0-ª[�<� 01/
61 �<�/+5� O�Ya∞avrat�.�1-ª[�<� 0//

34 �<�/+34

O�Ya∞avrat�.�2-ª[�<� 0//
24 �<�/+24� O�Ya∞avrat�.�3-ª[�<� 7/

05 �<�/+1

Onq�s^msn+�rdfóm�o^r^m�knr�btqrnr+�b^c^�udy�g^x�ldmnr�^ktlmnr�ptd�mn�g^bdm�mhmftm^�^bshuh,
c^c�dwsq^drbnk^q-
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GUyjn�só�0,�Dwsq^dlnr�sqdr�b^qs^r�cd�tm^�a^q^i^�cd�3/-�B^kbtk^�k^�oqna^ahkhc^c�cd�ptd�rd^m�
nqnr-

H�o∞a�icáj∞atucl∞t9
� Rd�sq^s^�cd�2�dwodqhdmbh^r�cdodmchdmsdr-
� Dm�k^�a^q^i^�g^x�0/�b^qs^r�cd�nqnr-
� O�Y2�clco[�<�O�Y0-—�clc[�–�O�Y1-—�clc�.�0-—�clc[�–�O�Y2-—�clc�.�0-—�clc�x�1-—�clc[�<

� � <� – – – – –3/
0/

28
8

27
7

3
0

02
2

08
3

02 08
2

136
2< < <

H�ica�icáj∞atucl∞t9
� B^rnr�e^unq^akdr9�dwsq^dq�2�nqnr�cd�tm�sns^k�cd�0/-
� B^rnr�onrhakdr9�dwsq^dq�2�b^qs^r�cd�tm�sns^k�cd�3/-

� O�Y2�clco[�<�

– –
– –
– –
– –

– –
– –

B
B

2 1 0
3/ 28 27

2 1 0
0/ 8 7

3/ 28 27
0/ 8 7

136
2

+

+

3/ 2

0/ 2 < < <

GUyjn�só�1,�^(�Shq^lnr�2�c^cnr-�B^kbtk^+�o^rn�^�o^rn+�k^�oqna^ahkhc^c�cd�ptd�dk�u^knq�ld,
ch^mn�rd^�'1·-

a(�Shq^lnr�2�c^cnr-�B^kbtk^�k^�oqna^ahkhc^c�cd�ptd�dk�l^xnq�qdrtks^cn�rd^�'3·-

^(�B^rnr�onrhakdr�^k�shq^q�2�c^cnr9��UQ��5+�2�<�52�<�105
� Rtbdrn�'se�1�so�se�ftecl�ásb∞tac·-
� Bnmsdlnr�knr�b^rnr�onrhakdr�%kk^l^lnr��Y��^�tm�u^knq�ldmnq�ptd�1�x��a��^�tm�u^knq�l^xnq�ptd�

1(9

� H� Y�<
a�<

Y a 0�–�3�<�3�onrhahkhcZcdr
+ + +

� � �B^c^�onrhahkhc^c�^clhsd��O2�<�2 �<�5��nqcdm^bhnmdr�chrshms^r-�Onq�s^msn+�g^aqÍ�3�–�5�<�13�b^rnr�
chedqdmsdr-

� H� �a��Φ��3�onrhahkhc^cdr
� � B^c^�tm^�^clhsd�2�nqcdm^bhnmdr�chrshms^r9��a� +�� �a� +�� �a
� � Onq�s^msn+�g^aqÍ�3�–�2�<�01�b^rnr�chedqdmsdr-
� H�Y� ��Φ��0�onrhahkhc^c
� � Odqn�g^x�2�nqcdm^bhnmdr�chedqdmsdr-
� � Ktdfn�0�–�2�<�2�b^rnr�chedqdmsdr-
� H� ��Φ��0�b^rn�ómhbn

� ?ré+�dk�sns^k�cd�b^rnr�e^unq^akdr�rdqÍ9
� 13�*�01�*�2�*�0�<�3/�b^rnr�e^unq^akdr

� O�Y1[�<� 105
3/

16
4<
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a(�R�<�'se�átqcl�lsoreutbc�so�3·-
� B^rnr�onrhakdr�^k�k^my^q�2�c^cnr9��UQ��5+�2�<�52�<�105
� Drstchdlnr�knr�b^rnr�onrhakdr�%kk^l^lnr��Y��^�tm�u^knq�0+�1�n�2�x��a��^�tm�u^knq�0+�1�n�2(9

� H� Y�<
a�<

2�–�2�<�8�onrhahkhcZcdr+
+
+
+

Y�a

� � �Cd�dr^r�8�onrhahkhc^cdr�g^x�2�dm�k^r�ptd�rd�qdohsdm�qdrtks^cnr9
� � �.� �.�
� � x�k^r�nsq^r�5�onrhahkhc^cdr�dm�k^r�ptd�mn�rd�qdohsdm�qdrtks^cnr-
� � �G^x��O2�<�2 �<�5�nqcdm^bhnmdr�chrshms^r�o^q^�5�cd�dr^r�onrhahkhc^cdr�%rhm�qdodshq(�x�2�o^q^�k^r�

qdrs^msdr�%qdodshc^r(-
� � Ktdfn9�5�–�5�*�2�–�2�<�34�b^rnr�dm�drs^�nobhñm-
� H�Y� ��Φ��2�onrhahkhc^cdr
� � B^c^�tm^�^clhsd�2�nqcdm^bhnmdr-
� � Ktdfn�2�–�2�<�8�b^rnr�dm�drs^�nobhñm-
� H� ��Φ��0�onrhahkhc^c��Φ��0�b^rn

� Sns^k�b^rnr�e^unq^akdr�<�34�*�8�*�0�<�44

� O�YR�[�<� 105
44
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GUyjn�só�3,�Sqdr�odqrnm^r�rd�rhsó^m�^k�^y^q�dm�5�^rhdmsnr-�…BtÚk�dr�k^�oqna^ahkhc^c�cd�ptd�
cnr�dm�bnmbqdsn�drsám�itms^r>�…X�rh�rnkn�rd�rdms^q^m�cnr�odqrnm^r�dm�knr�5�^rhdmsnr>

Sdmdlnr�5�^rhdmsnr�x�sqdr�odqrnm^r�o^q^�rdms^q+�?+�A�x�B9

B ? A
0 1 2 3 4 5

Dk�móldqn�cd�b^rnr�onrhakdr�rdqÍ9
U5+�2�<�5�–�4�–�3�<�01/�enql^r�chrshms^r�cd�rdms^qrd�?+�A�x�B�dm�5�^rhdmsnr-
Rtonmf^lnr�ptd�ptdqdlnr�ptd�?�x�A�rd� rhdmsdm� itmsnr� %dk� q^ynm^lhdmsn�rdqé^�dk�lhrln�o^q^�
bt^kpthdq^�cd�k^r�onrhakdr�o^qdi^r(-�Bnmsdlnr�knr�b^rnr�e^unq^akdr-
O^q^�ptd�?�x�A�drsám�itmsnr�g^m�cd�nbto^q�knr�^rhdmsnr9
0�x�1��n��1�x�2��n��2�x�3��n��3�x�4��n��4�x�5
O^q^�b^c^�rhst^bhñm+�dwhrsdm�1�onrhahkhc^cdr9�?A��n��A?-
?cdlÍr+�B�oncqé^�drs^q�dm�b^c^�tmn�cd�knr�3�^rhdmsnr�qdrs^msdr-�Ktdfn9
B^rnr�onrhakdr�<�4�–�1�–�3�<�3/

O�Y?�x�A�itmsnr[�<� 01/
3/

2
0<

Q^ynm^mcn�cd�l^mdq^�^mÍknf^�b^kbtk^lnr�k^�oqna^ahkhc^c�rh�rnkn�rd�rdms^q^m�cnr�odqrnm^r�dm�knr�
5�^rhdmsnr9
B^rnr�onrhakdr��Φ��U5+�1�<�5�–�4�<�2/
B^rnr�e^unq^akdr��Φ��4�–�1�<�0/

O�Y?�x�A�itmsnr[�<� 2/
0/

2
0<
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PDidqbhbhnrPxPoqnakdlVr

9nagiP�155

OqZbshbZ
PdjZbhnmdr�dmsqd�rtbdrnr

0 � �Dm�tm�rnqsdn�cd�knsdqé^�nardqu^lnr�k^�bheq^�dm�ptd�sdqlhm^�dk�'fnqcn·-

^(�…BtÚk�dr�dk�dro^bhn�ltdrsq^k>

a(�Drbqhad�knr�rtbdrnr9��?�<�LDMNQ�PTD�4:��A�<�O/Q-

b(�G^kk^�knr�rtbdrnr��?�∩�A+��?� �A+��?¡+��A¡+��?¡� �A¡-

^(�Dk�dro^bhn�ltdrsq^k�dr9��D�<�z/+�0+�1+�2+�3+�4+�5+�6+�7+�8|
a(�/�<�'ásacl�ñrs�4·�<�z/+�0+�1+�2+�3|
� A�<�'ítl·�<�z/+�1+�3+�5+�7|
b(�/�∩�A�<�z/+�0+�1+�2+�3+�5+�7|
� /� �A�<�z/+�1+�3|
� /z�<�z4+�5+�6+�7+�8|
� Az�<�z0+�2+�4+�6+�8|
� /z� �Az�<�z4+�6+�8|

1 � �K^my^lnr�tm�c^cn�qnin�x�nsqn�udqcd-�?mns^lnr�dk� qdrtks^cn-�Onq�didlokn+� %2+�3(�
rhfmhehb^�2�dm�dk�qnin�x�3�dm�dk�udqcd-

^(�…BtÚmsnr�dkdldmsnr�%b^rnr(�shdmd�dk�dro^bhn�ltdrsq^k>

a(�Cdrbqhad�knr�rhfthdmsdr�rtbdrnr9

� ?9�K^�rtl^�cd�otmsnr�dr�5:��?�<�z%4+�0(+�%3+�1(+�”|

� A9�Dm�tmn�cd�knr�c^cnr�g^�r^khcn�3:��A�<�z%3+�0(+�”|

� B9�Dm�knr�c^cnr�r^khñ�dk�lhrln�qdrtks^cn-

b(�Cdrbqhad�knr�rtbdrnr��?�∩�A+��?� �A+��?� �B-

c(�…BtÚmsnr�b^rnr�shdmdm�knr�rtbdrnr��?¡+��%?�∩�A���(¡+�%?� �A���(¡�����>

^(�Bnln�sdmdlnr�cnr�c^cnr+�b^c^�tmn�bnm�5�b^q^r+�sdmdlnr�5�qdrtks^cnr�dm�tmn�o^q^�b^c^�
tmn�cd�knr�5�qdrtks^cnr�cdk�nsqn-�Dr�cdbhq+�dm�sns^k+�25�dkdldmsnr�dm�dk�dro^bhn�ltdrsq^k-

a(�/�<�z%4+�0(+�%3+�1(+�%2+�2(+�%1+�3(+�%0+�4(|
� A�<�z%3+�0(+�%3+�1(+�%3+�2(+�%3+�3(+�%3+�4(+�%3+�5(+�%0+�3(+�%1+�3(+�%2+�3(+�%4+�3(+�%5+�3(|
� B�<�z%0+�0(+�%1+�1(+�%2+�2(+�%3+�3(+�%4+�4(+�%5+�5(|
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6 5– �<�10�b^lhmnr

B^lhmnr�cd�P�^�Q��Φ��B2+�1�<� –1 0
2 1– �<�2�b^lhmnr

B^lhmnr�cd�O�^�Q�o^r^mcn�onq�P�<�10�–�2�<�52�b^lhmnr

O�Yos�sairsaulta[�<� 10/
52

0/
2<

34 � �Shq^lnr�sqdr�c^cnr-�B^kbtk^�drs^r�oqna^ahkhc^cdr9

^(�Dk�u^knq�ldch^mn�dr�5-� a(�K^�rtl^�dr�0/-� b(�Dk�ldmnq�dr�1-

^(�B^rnr�e^unq^akdr�^k�rtbdrn�'5·�<�'se�ásb∞tac�so�5·-�Knr�bnms^lnr9
� H�Y� -�Cnmcd��Y��otdcd�rdq�0+�1+�2+�3+�4-�Rnm�4�b^rnr-
� � B^c^�tmn�^clhsd�2�nqcdm^bhnmdr�%Y�5�5:�5�Y�5�x�5�5�Y(-�G^x+�otdr+�04�b^rnr-
� H� -�Rnkn�0�b^rn-

� Dm�sns^k�g^x�05�b^rnr�e^unq^akdr-��O�Y5[�<� 105
05 �<�/+/63

a(�O^q^�nasdmdq�rtl^�0/�mdbdrhsn9

� � � �
� � 5�bnknb^bhnmdr� 5�bnknb^bhnmdr� 2�bnknb^bhnmdr
� � chedqdmsdr� chedqdmsdr� chedqdmsdr

� � � �
� � 5�bnknb^bhnmdr� 2�bnknb^bhnmdr� 2�bnknb^bhnmdr
� � chedqdmsdr� chedqdmsdr� chedqdmsdr
� Ktdfn9�b^rnr�e^unq^akdr�<�5�–�2�*�2�–�2�<�16

� ?ré9��O�Yorát�0/[�<� 105
16

7
0<

b(�O^q^�ptd�dk�ldmnq�rd^�1�otdcd�nbtqqhq9

� H�
Y�<
a�<

Y a 3�–�3�<�05�onrhahkhcZcdr

� � Cd�dkk^r�
3�%móldqnr�qdodshcnr(�shdmdm�2�onrhakdr�nqcdm^bhnmdr-
01�%rhm�qdodshbhnmdr(�shdmdm�2 �<�5�onrhakdr�nqcdm^bhnmdr-

� � ?ré+�g^x�3�–�2�*�01�–�5�<�01�*�61�<�73�b^rnr-
� H� �Y��Φ��3�onrhahkhc^cdr�–�2�nqcdm^bhnmdr�<�01�b^rnr
� H� ��Φ��0�b^rn
� Sns^k�b^rnr�e^unq^akdr�<�73�*�01�*�0�<�86

� O�Yse�ásacl�so�1[�<� 105
86
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35 � �Tm^�nonrhbhñm�bnmrs^�cd�4/�sdl^r-�R^kdm�2�cd�dkknr�^k�^y^q�x�rd�dkhfd�tmn-�Tm�nonrh,
snq�r^ad�2/-�…BtÚk�dr�k^�oqna^ahkhc^c�cd�ptd�r^kf^�tmn�cd�knr�ptd�r^ad>

� ?bYrn�sd�bnmudmfY�bYkbtkYq�kY�oqnaYahkhcYc�cd�ptd�mn�rYkfY�mhmftmn�ptd�rd�rdoY-

/�<�'^k�ldmnr�r^kd�tmn�cd�knr�ptd�r^ad·-
/z�<�'mn�r^kd�mhmftmn�cd�knr�ptd�r^ad·-
O�Y/z���[�<�O�Y0-ª�ac�otjs[�–�O�Y1-ª�ac�otjs�.�0-ª�ac�otjs[�–�O�Y2-ª�ac�otjs�.�0-ª�q�1-ª�ac�otjs[�<

� <� – –4/
1/

38
08

37
07 �<�/+/5

O�Y/�[�<�0�“�O�Y/z���[�<�0�“�/+/5�<�/+83
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9nagiP�16 

Kdd�x�bnloqdmcd�
SZqdZ�bnm�sqZloZ
?kadqsn�x�Bqhrshm^�qdkkdm^m+�o^q^�tm�sq^a^in�cd�bk^rd+�tm�s^akdqn�cd�4/�b^rhkk^r�cdk�rhfthdmsd�
lncn9�^u^my^mcn�cd�hypthdqc^�^�cdqdbg^�x�cd�^qqha^�^a^in+�rd�cdbhcd�^�b^q^�n�bqty�rh�k^�b^rhkk^�
rd�bnknqd^�cd�qnin�n�cd�udqcd-�

BQHRSHM>>JADQSN

Odqn�dk�b^rn�dr�ptd�tmn�g^�gdbgn�dk�sq^a^in�bnmbhdmytc^ldmsd+�shq^mcn�tm^�lnmdc^�onq�b^c^�
b^rhkk^-�X�dk�nsqn+�bnm�sq^lo^+�kn�g^�qdkkdm^cn�dm�tm�lnldmsn+�b^oqhbgnr^ldmsd-

Rhm�dla^qfn+�dk�oqnedrnq�g^�otdrsn�l^k^�mns^�^k�ptd�mn�g^�sq^a^i^cn-�…Bñln�kn�g^�cdrbt,
ahdqsn>

��…R^aqé^r�só�bñln�cdrbtaqhq�^k�ptd�g^�gdbgn�k^�sq^lo^>

Rdí^k^lnr�bnm�tm�otmsn�k^r�b^rhkk^r�ptd�shdmdm�tm�bnknq�chedqdmsd�cd�k^�^msdqhnq9

BZlahnr�cd�bnknq9�27
BZlahnr�onrhakdr9�38
EqdbtdmbhZ�qdkZshuZ9�27.38�� ��67 

BZlahnr�cd�bnknq9�15
BZlahnr�onrhakdr9�38
EqdbtdmbhZ�qdkZshuZ9�15.38�� ��42 

BQHRSHM>>JADQSN

G^�gdbgn�sq^lo^r�?kadqsn+�onqptd�rt�eqdbtdmbh^�qdk^shu^�%67�"(�rd�rdo^q^�ltbgn�cdk�sdñqhbn�
4/�"-
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Bnloqdmcd�x�dvoqárZsd
?yZq�x�drodqZmyZ
��…BtÚk�rdqé^�k^�drodq^my^�cdk�itdfn�b^lah^mcn�tm�onbn�dk�dmtmbh^cn>

'ShqYlnr�tm�cYcn-�Rh�rYkd�ldmnr�cd�sqdr+�fYmYr�5�π:�dm�bYrn�bnmsqYqhn+�oYfYr�2�π�Y�kY�aYm,
bY–-

Cd�b^c^�rdhr�shq^c^r�f^m^qÍr�dm�cnr�x�odqcdqÍr�dm�bt^sqn9�5�π�–�1�“�2�π�–�3�<�01�“�01�<�/
Odqn�dm�drsd�b^rn�k^�drodq^my^�dr�/�x+�onq�s^msn+�dk�itdfn�dr�dpths^shun+�otdr+�^�k^�k^qf^+�mh�f^m^qÍr�
mh�odqcdqÍr-

��…Ptá�chqé^r�cd�tm�itdfn�cd�knsdqé^�ptd�onq�b^c^�0�///�dtqnr�udmchcnr�dmsqdf^�7//�dtqnr�dm�
oqdlhnr>

Drsd�itdfn�mn�dr�dpths^shun+�otdr�cd�b^c^�0�///�π�rhdloqd�g^x�1//�ptd�mn�rd�dmsqdf^m�dm�oqd,
lhnr-
Rt�drodq^my^�rdqÍ�mdf^shu^9�rhdloqd�f^m^�pthdm�udmcd�knr�móldqnr-
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9nagiP�160

DmsqámZsd�qdrnjuhdmcn�oqnajdlZr
��Q^ptdk�dr�tm^�bghb^�cd�2/�^ínr+�a^rs^msd�dmáqfhb^-

Drstchñ�L^sdlÚshb^r�x�^b^añ�dmsqd�knr�oqhldqnr�cd�rt�oqnlnbhñm-

Bt^mcn�dq^�drstch^msd�lhkhsñ�dm�lnuhlhdmsnr�rnbh^kdr+�drodbh^kldmsd�dm�fqtonr�dbnknfhr,
s^r�x�bnmsq^�k^�chrbqhlhm^bhñm-

…BtÚk�cd�drs^r�cnr�^ehql^bhnmdr�sd�o^qdbd�lÚr�oqna^akd>

^(�Q^ptdk�sq^a^i^�dm�tm�a^mbn-

a(�Q^ptdk�sq^a^i^�dm�tm�a^mbn�x�dr�tm^�^bshu^�lhkhs^msd�edlhmhrs^-

?�oqhldq^�uhrs^+�x�onq�k^r�bnmchbhnmdr�hmhbh^kdr+�o^qdbd�ptd�a(�dr�k^�nobhñm�lÍr�^bdos^akd+�odqn�
gdlnr�cd�nardqu^q�ptd�a(�bnmshdmd�k^�bnmchbhñm�cd�^(�x�nsq^�lÍr-�Onq�s^msn+�k^�oqna^ahkhc^c�cd�
ptd�nbtqq^�a(�rhdloqd�rdqÍ�ldmnq�ptd�k^�cd�^(-

��…BtÚmsnr�sq^lnr�cd�b^qqdsdq^�rnm�mdbdr^qhnr�o^q^�bnltmhb^q�bt^sqn�onak^bhnmdr�cd�enql^�
ptd�cdrcd�b^c^�tm^�rd�otdc^�kkdf^q�^�bt^kpthdq�nsq^�rhm�o^r^q�onq�tm^�sdqbdq^>

…X�o^q^�bnltmhb^q�bhmbn�onak^bhnmdr>�…X�o^q^�bnltmhb^q��m��onak^bhnmdr>

H�"*;*�,>*=;8�98+5*,287.<�

�

> A

BC

� Cdrcd�b^c^�onak^bhñm�g^x�ptd�bnmrsqthq�tm�sq^ln�cd�b^qqdsdq^�g^bh^�k^r�nsq^r�sqdr�%3�–�2�<�01(-
� Cd�drs^�enql^�bnms^lnr�b^c^�sq^ln�cnr�udbdr+�dk�ptd�u^�cd�tm^�onak^bhñm�?�^�nsq^�A�x�dk�ptd�

u^�cd�A�^�?-�Gdlnr�cd�chuhchq�onq�1-

� O^q^�bt^sqn�onak^bhnmdr�rd�mdbdrhs^m� –
1

3 2 �<�5�sq^lnr�cd�b^qqdsdq^-

H�"*;*�,27,8�98+5*,287.<��Φ�� –
1

4 3 �<�0/�sq^lnr�cd�b^qqdsdq^-

H�"*;*��m��onak^bhnmdr��Φ�� – % (m m
1

0“ �sq^lnr�cd�b^qqdsdq^-
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��DrsÚr�itmsn�^�tm^�etdmsd�x�chronmdr�cd�tm�bÚms^qn�cd�0/�khsqnr�x�nsqn�cd�5�khsqnr-

^(�…Bñln�sd�k^r�hmfdmh^qé^r�o^q^�ldchq+�dw^bs^ldmsd+�1�khsqnr�cd�^ft^>

a(�…Ptá�b^mshc^cdr�chrshms^r�otdcdr�ldchq�bnm�knr�bÚms^qnr�cd�ptd�chronmdr>

^(�

�

0/�khsqnr 5�khsqnr
0/ /

3 /

0/ 3

7 /

3 5

/ 3

7 5

51 ������

Kkdm^lnr�dk�cd�0/�khsqnr�x�u^bh^lnr�rt�bnmsdmhcn�dm�dk�cd�5�k-
Ptdc^m�3�x�5�khsqnr-�U^bh^lnr�dk�dmu^rd�cd�5�k-
Ptdc^m�3�x�/�khsqnr-�Onmdlnr�knr�3�k�dm�dk�dmu^rd�cd�5�k-
Ptdc^m�/�x�3�khsqnr-�Kkdm^lnr�dk�cd�0/�khsqnr-
G^x�0/�x�3�khsqnr-�Bnm�dk�cd�0/�k�qdkkdm^lnr�dk�cd�5�khsqnr-
Ptdc^m�7�x�5�khsqnr-�U^bh^lnr�dk�cd�5�khsqnr-
Ptdc^m�7�x�/�k-�Kkdm^lnr�dk�cd�5�k�bnm�dk�bnmsdmhcn�cdk�cd�0/-
Ptdc^m�1�x�5�khsqnr-�X^�gdlnr�bnmrdfthcn�knr�1�khsqnr-

a(�Rd�otdcdm�bnmrdfthq�1+�3+�5+�7+�0/+�01+�03�x�05�khsqnr-






