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Cagp_̀Pak̀�]\Rc\Rh�u�_TǸVk��\_[\PN[[hp�[N�V_]\YiU\PN[VV�_̀ǸV_̀Vep_uVc�_P\W_̀P�
RN[[hc�V�[N�V_]\YiU\PN[VV�_Y\PN{l��N�̀NuTp�[N�\]{pRpYp[[hc�]{pR_̀NPYp[Vlc�eV_Y\Phc�
RN[[hc���=��]R[Nu\�]{\R\YTNk̀_l�]\V_uV�l\Ypp�jbbpùVP[hc�Zp̀\R\P�_TǸVl��]RV[�VU�
]\Rc\R\P�P�j̀\Z�[N]{NPYp[VV�\_[\PN[�[N�V_]\YiU\PN[VV�\]{pRpYp[[hc�ba[udV\[NYi[hc�
UNPV_VZ\_̀pW�RN[[hc��]{pR_̀NPYp[[hc�P�PVRp�dpYhc�eV_pY��6�{Nl\̀Nc�����	=�]{pRY\Tp[�
]\Rc\R�u�_TǸVkRN[[hc��u\̀\{hW�lNUV{ap̀_l�[N�u\Z]Nù[\Z�]{pR_̀NPYp[VV�l\YifVc�eV_pY�
_�]\Z\gik�YV[pW[hc�\R[\{\R[hc�{pua{{p[̀[hc�]\_YpR\PǸpYi[\_̀pW�P̀\{\Q\�]\{lRuN��
]R[Nu\�\̀_à_̀Pak̀ �̀p\{p̀Vep_uVp�\dp[uV�u\YVep_̀PN�a[VuNYi[hc�]\_YpR\PǸpYi[\_̀pW�
Ǹu\Q\�̀V]N��]{V�\]{pRpYp[[hc�\Q{N[Vep[Vlc�[N�]p{Php�eYp[h��u\̀\{hp�lh��P�_P\k�\ep{pRi��
]\UP\YVYV�]\YaeV̀i�\dp[ua�]\̀p[dVNYi[hc�P\UZ\T[\_̀pW�]\R\l[\Q\�_]\_\lN�_TǸVl
RN[[hc�
)27D�1.8895�;./9=C UNuYkeNp̀_l�P�V__YpR\PN[VV�]Y\̀[\_̀V�UN]\Y[p[Vl�eYp[NZV�

auNUN[[hc�]\_YpR\PǸpYi[\_̀pW�\]{pRpYp[[hc�RVN]NU\[\P�[Ǹa{NYi[hc�eV_pY�
:NRNeV�RN[[\W�{Nl\̀h��
. {NU{Nl\̀uN�Zp̀\RVuV�\dp[uV�u\YVep_̀PN�a[VuNYi[hc�YV[pW[hc�\R[\{\R[hc�

{pua{{p[̀[hc�]\_YpR\PǸpYi[\_̀pW�P̀\{\Q\�]\{lRuN�]{V�\]{pRpYp[[hc�\Q{N[Vep[Vlc�[N�
]p{Php�RPN�eYp[N.
.]\Yaep[Vp�_\\̀[\fp[Vl�RYl�\]{pRpYp[Vl�u\YVep_̀PN�a[VuNYi[hc�]\_YpR\PǸpYi[\_̀pW�

auNUN[[\Q\�̀V]N.
.]\Yaep[Vp\dp[uV�RYl�\]{pRpYp[Vl�]Y\̀[\_̀V�UN]\Y[p[Vl�RVN]NU\[N�[Ǹa{NYi[hc�eV_pY�

eYp[NZV�V__YpRapZhc�]\_YpR\PǸpYi[\_̀pW�

"<8908.E�B.<=D

BN__Z\̀{VZ� \l\lgp[[hp� ]\_YpR\PǸpYi[\_̀V� FVl\[NeeV� �
=�� N� VZp[[\��
]\_YpR\PǸpYi[\_̀V��RYl�u\̀\{hc�uNTRhW�eYp[��[NeV[Nl�_�̀{p̀ipQ\��{NPp[�_aZZp�RPac�
]{pRhRagVc�

1 2 2 1, , ..., ,... 3, 4,...n n nu u u u u n� �� � � , (1)

QRp�u1, u2.]\Y\TV̀pYi[hp�dpYhp�eV_YN�
6���=�_b\{ZaYV{\PN[\�V�R\uNUN[\�̀Nu\p�_P\W_̀P\��YklNl�]\_YpR\PǸpYi[\_̀i�eV_pY��

u\̀\{Nl�\]{pRpYlp̀_l�_\\̀[\fp[VpZ������]{V�m0��_\Rp{TV̀�
�VYV���m-U[Ne[hc�eV_pY��
8pW_̀PV̀pYi[\��P�_\\̀Pp̀_̀PVV�_�]{VPpRp[[hZ�R\uNUǸpYi_̀P\Z���=��b\{ZaYV{\PuN�j̀\Q\�
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_P\W_̀PN�R\YT[N�lh̀i�_YpRakgpW��RYl�Yklhc�u1, u2]\_YpR\PǸpYi[\_̀V�����_agp_̀Pap̀�̀Nu\p
dpY\p�eV_Y\�M=M(u1, u2���è\�RYl�P_pc�m,MP�]\_YpR\PǸpYi[\_̀V�P_̀{peNp̀_l�̀\Yiu\�
�VYV���
m-U[Ne[hc�eV_pY�
A{VPpRp[[\p�b\{ZaYV{\PN[Vp�lPYlp̀_l�\l\lgp[VpZ�_P\W_̀PN��_b\{ZaYV{\PN[[\Q\�P���=�

\̀[\_V̀pYi[\�]\_YpR\PǸpYi[\_̀V�eV_pY�FVl\[NeeV��RYl�u\̀\{\W�M=2.
]_[\PhPNl_i�[N�UNZu[à\Z�_\\̀[\fp[VV�RYl�\lgpQ\�eYp[N�]\_YpR\PǸpYi[\_̀V����
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Z\T[\�]\YaeV̀i�b\{ZaYa�RYl�PheV_Yp[Vl�u\YVep_̀PN� km m-U[Ne[hc�eV_pY�
]\_YpR\PǸpYi[\_̀V�����P�UNPV_VZ\_̀V�\̀�U[Nep[VWm, u1, u2:
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(4)

QRp�R{\l[Nl�eN_̀i�eV_YN�x\l\U[Nep[N�+x}. 
?p]\_{pR_̀Pp[[hZ�PheV_Yp[VlZ�P�_{pRp�_V_̀pZh�_VZP\Yi[\W�ZǸpZǸVuV�6>'%#�lhYN�

\_agp_̀PYp[N�]{\Pp{uN�]{NPVYi[\_̀V�_\\̀[\fp[Vl��
��RYl�_YpRakgVc�RVN]NU\[\P�
PN{iV{\PN[Vl�N{QaZp[̀\P��m��1����u1��1	����u2��1	���
FVu_V{\PN[VpZ�RPac�]N{NZp̀{\P�VU�̀{pc�V�VUZp[p[VpZ�̀{p̀ipQ\�]N{NZp̀{N�P�auNUN[[\Z�

RVN]NU\[p�V__YpR\PNYN_i�eN_̀\̀N�]\lPYp[Vl�U[Nep[VW�km=4, km����?N�\_[\Pp�]\Yaep[[hc�
RN[[hc�]\_̀{\p[N�̀NlYVdN�{N_]{pRpYp[Vl�P\UZ\T[\Q\�u\YVep_̀PN�km m-U[Ne[hc�eV_pY�
]\_YpR\PǸpYi[\_̀V�����

aNlYVdN��

$.<:;21272842�km

(kn)i 4 5
pi 0,21 0,79

aNu\W�Tp�{pUaYìǸ�_YpRap̀�VU�_\\̀[\fp[Vl��
��V�]{pR]\Y\Tp[Vl�\�{NP[\Zp{[\Z�
{N_]{pRpYp[VV�ZN[̀V__�eV_pY��\]{pRpYlpZhc�_\\̀[\fp[VpZ�

� �� �� 	2 1 10 , 5 lg 5 lg lgm u u u� �
 � � � � .

]epPVR[\��è\�]Y\̀[\_̀i�UN]\Y[p[Vl�{lRN�[Ǹa{NYi[hc�eV_pY�eYp[NZV�\̀RpYi[\W�
{pua{{p[̀ [\W�]\_YpR\PǸpYi[\_̀V�����\ep[i�ZNYN�aTp�RYl�m0�
�V�lh_̀{\�aZp[ifNp̀_l�_�
aPpYVep[VpZ�m��6Zp_̀p�_�̀ pZ��RYl�\dp[uV�]p{_]pùVP[\_̀V�]{VZp[p[Vl�]{p\l{NU\PN[VW�
dpYhc�eV_pY�_�]\Z\gik�]\_YpR\PǸpYi[\_̀pW������[p\lc\RVZ\�\dp[V̀ i�u\YVep_̀P\�
a[VuNYi[hc�]\_YpR\PǸpYi[\_̀pW�]{V�\]{pRpYp[[hc�\Q{N[Vep[Vlc�[N�]p{Php�RPN�eYp[N�
]Q{N[VeVZ�RVN]NU\[�VUZp[p[Vl�]p{Phc�RPac�eYp[\P�]\_YpR\PǸpYi[\_̀V�\̀{pUu\Z�������=��

6heV_YVZ�\lgpp�u\YVep_̀P\�]\_YpR\PǸpYi[\_̀pW������u\̀\{hp�Z\Qà�lh ì�\l{NU\PN[h�]{V�
RN[[hc�\Q{N[Vep[Vlc��K \̀�u\YVep_̀P\�{NP[\�eV_Ya�{NUZpgp[VW�_�]\P̀\{p[VlZV�VU�
Z[\Tp_̀PN�N �����jYpZp[̀ \P�]\�k ����jYpZp[̀ N�
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299 9801k k
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]R[Nu\�[p�P_p�̀NuVp�]\_YpR\PǸpYi[\_̀V�a[VuNYi[h��A\R�Z[\Tp_̀P\Z�a[VuNYi[hc�
]\_YpR\PǸpYi[\_̀pW�laRpZ�]\[VZǸi�̀Nu\W�[Nl\{�]\_YpR\PǸpYi[\_̀pW��RYl�uNTR\W�VU�
u\̀\{hc�Ph]\Y[lp̀_l�_YpRakgpp�a_Y\PVp��RN[[Nl�]\_YpR\PǸpYi[\_̀i�[p�Z\Tp̀�lh̀i�
]\Yaep[N�\̀l{N_hPN[VpZ�u\[pe[\Q\�eV_YN�p0���]p{Phc�eYp[\P�Ykl\W�R{aQ\W�
]\_YpR\PǸpYi[\_̀V�RN[[\Q\�Z[\Tp_̀PN��A{VPpRpZ�]{VZp{�RPac�]\_YpR\PǸpYi[\_̀pW�̀V]N�
(1):

1) 3, 2, 5, 7, 12, 19, 31, 50, 81, 131, 212, 343, 555, 898, 1453, 2351, 3804, 6155, 9959, 16114, 
���
	��
���
��-

2) 50, 81, 131, 212, 343, 555, 898, 1453, 2351, 3804, 6155, 9959, 16114, 26073, 42187, 
���������


��-
]epPVR[\��è\�P̀\{ak�]\_YpR\PǸpYi[\_̀i�Z\T[\�]\YaeV̀i�VU�]p{P\W�\̀l{N_hPN[VpZ�pp�

]p{Phc�_pZV�eYp[\P�
;̀Nu��[NfpW�UNRNepW�lPYlp̀_l�\]{pRpYp[Vp�Z[\Tp_̀PN�a[VuNYi[hc�]\_YpR\PǸpYi[\_̀pW�V�

PheV_Yp[Vp�Vc�u\YVep_̀PN�]{V�[NYVeVV�\]{pRpYp[[hc�\Q{N[Vep[VW�[N�RVN]NU\[�VUZp[p[Vl�
]p{Phc�RPac�eYp[\P�]\_YpR\PǸpYi[\_̀V��8Yl�j̀\Q\�]{pRY\Tp[�_YpRakgVW�NYQ\{V̀Z�

1. C\URNp̀_l�]a_̀\p�Z[\Tp_̀P\�6(2)��jYpZp[̀NZV�u\̀\{\Q\�lPYlk̀_l�a]\{lR\ep[[hp�
]N{h�eV_pY�

2. 8Yl�uNTR\W�VU������]N{h�eV_pY�a1�[1, 99], a2�������=�]\_YpR\PǸpYi[\_̀i�����
]{\R\YTNp̀_l�PYpP\�R\�[NVZp[ifpQ\�]\Y\TV̀pYi[\Q\�(1��FVu_V{ap̀_l�]\Yaep[[Nl�]N{N�
eV_pY��(1, u2]i.

3. A{\Pp{lp̀_l�_agp_̀P\PN[Vp�̀puagpQ\�jYpZp[̀N�P�Z[\Tp_̀Pp�6(2)��9_YV�̀Nu\W�jYpZp[̀�
[p�_agp_̀Pap̀��̀\�̀puagNl�]N{N�eV_pY�P[\_V̀_l�P�auNUN[[\p�Z[\Tp_̀P\�
6�{pUaYìǸp�b\{ZV{ap̀_l�Z[\Tp_̀P\�6(2)a[VuNYi[hc�]\_YpR\PǸpYi[\_̀pW������uNTRNl�VU�

u\̀\{hc�]{pR_̀NPYp[N�pp�]p{PhZV�RPaZl�eYp[NZV�(1, u2��aR\PYp̀P\{lkgVZV�a_Y\PVl�(2-u1

��.
?N�{V_��]{pR_̀NPYp[N�Q{NbVep_uNl�VYYk_̀{NdVl�u�{N_]\Y\Tp[Vk�a[VuNYi[hc�

]\_YpR\PǸpYi[\_̀pW�RYl�{NUYVe[hc�RVN]NU\[\P�P\UZ\T[hc�U[Nep[VW�]p{Phc�RPac�eYp[\P�
]\_YpR\PǸpYi[\_̀pW��Pp{̀VuNYi[Nl�u\Y\[uN�eV_pY�.U[Nep[Vl�(1��Q\{VU\[̀NYi[Nl�.u2). 
:[Nu\Z�/ M�\l\U[Nep[h�P_p�uYp̀uV��u\̀\{hp�lPYlk̀_l�]p{p_pep[VpZ�]N{h�eV_pY��
]\{\TRNkgVc� a[VuNYi[ak� ]\_YpR\PǸpYi[\_̀i�� :[Nu\Z� /-M� . [pa[VuNYi[ak�
]\_YpR\PǸpYi[\_̀i�
?N�\_[\Pp�]{VPpRp[[hc�RN[[hc�]\_̀{\p[\�_\\̀[\fp[Vp�RYl�PheV_Yp[Vl�u\YVep_̀PN�

a[VuNYi[hc�]\_YpR\PǸpYi[\_̀pW�qN��]p{Php�RPN�eYp[N�u\̀\{hc�aR\PYp̀P\{lk̀�a_Y\PVl

� � � �2 1 1 20;  1, ,  1,u u u N u N� 
 � � . (6)
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A\_Yp�[p_Y\T[hc�]{p\l{NU\PN[VW�]\YaeVZ�_\\̀[\fp[Vp�RYl�PheV_Yp[Vl�u\YVep_̀PN�
a[VuNYi[hc�]\_YpR\PǸpYi[\_̀pW�qN P�UNPV_VZ\_̀V�\̀�RVN]NU\[N�VUZp[p[Vl�]p{Phc�RPac�
eYp[\P

� �1
1

2Nq N N� 
 
 � . (8)

A{V�N�����jbbpù�a]Y\̀[p[Vl�Z\Tp̀�lh̀i�\l[N{aTp[�[N��-U[Ne[hc�eV_YNc��C\QYN_[\��
���
]{pR]\Y\TVZ��è\�u\YVep_̀P\�km=5 m-U[Ne[hc�eV_pY�]\_YpR\PǸpYi[\_̀V�����P_̀{peNp̀_l�
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1 2 3 4 5 6 7 8 9

1 + - + + + + + + +

2 - + - - + + + + +

3 - - + - - - + + +

4 - - - + - - - - +

5 - - - - + - - - -

6 - - - + + + - - -

7 - - + + + + + - -

8 - + + + + + + + -

9 + + + + + + + + +

1 2 3 4 5 6 7 8 9 10

1 + - + + + + + + + +

2 - + - - + + + + + +

3 - - + - - - + + + +

4 - - - + - - - - + +

5 - - - - + - - - - -

6 - - - - + + - - - -

7 - - - + + + + - - -

8 - - + + + + + + - -

9 - + + + + + + + + -

10 + + + + + + + + + +

1 2 3 4 5 6 7 8 9 10 11

1 + - + + + + + + + + +

2 - + - - + + + + + + +

3 - - + - - - + + + + +

4 - - - + - - - - + + +

5 - - - - + - - - - - +

6 - - - - - + - - - - -

7 - - - - + + + - - - -

8 - - - + + + + + - - -

9 - - + + + + + + + - -

10 - + + + + + + + + + -

11 + + + + + + + + + + +

1 2 3 4 5 6 7 8 9 10 11 12 13

1 + - + + + + + + + + + + +

2 - + - - + + + + + + + + +

3 - - + - - - + + + + + + +

4 - - - + - - - - + + + + +

5 - - - - + - - - - - + + +

6 - - - - - + - - - - - - +

7 - - - - - - + - - - - - -

8 - - - - - + + + - - - - -

9 - - - - + + + + + - - - -

10 - - - + + + + + + + - - -

11 - - + + + + + + + + + - -

12 - + + + + + + + + + + + -

&6?���99G?@>0C6H�8��508<;<:3>;<?@H:�>0?=<9<43;6H�A;6809F;EB�=<?932<10@39F;<?@37�29H�>05;EB�260=05<;<1�1<5:<4;EB�5;0D3;67�
=3>1EB�21AB�D93;<1�=<?932<10@39F;<?@6�����
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P�
0,79

0,21
)�
��
�̂NU�eNgp��epZ�km/���B\QRN�]Y\̀[\_̀i�UN]\Y[p[Vl�RVN]NU\[N�[ǸâNYi[hc�eV_pY�

107 ,�%�8 -%�eYp[NZV�]\_YpR\PǸpYi[\_̀V��% �Z\T[\�\]̂pRpYV̀i�XNX�\̀[\fp[Vp�P_pc�eV_pY�
]\_YpR\PǸpYi[\_̀V��X\̀\̂hp�]\]NRNk̀�P�UNRN[[hW�RVN]NU\[��X�RYV[p�j̀\Q\�RVN]NU\[N.

� �
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2 8 7
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5 0,79 4 0,21

10 1 10 1

4950 4,79
0,00027

9 10
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� �

� � �

�
� �

�

. (9)

A�aPpYVep[VpZ�RVN]NU\[N�VUZp[p[Vl�]p̂Phc�RPac�eV_pY�]\_YpR\PǸpYi[\_̀V�P\ÛN_̀Np̀�V�
RYV[N�eV_pY��RYl�X\̀\̂hc�]̂\lPYlp̀_l�jbbpX̀�_TǸVl��>l\lgNl��, �]̂V�a_Y\PVV�N=10r-1 
(r/	��
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11 23692 0,08
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���=pPh_\X\p�U[Nep[Vp�]Y\̀[\_̀V�\la_Y\PYVPNp̀�[p\lc\RVZ\_̀i�RNYi[pWfVc�]\V_X\P�P�

Phl̂N[[\Z�[N]̂NPYp[VV�

A?9A>:�;9B8@3BC@I
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