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IJ KLMNLO PQR SOT SUV WLN XSYQZS[NSR\Z ]Q^Z L_ LQOL `^LR_aMU__bOSaMVRS]L OSaM XRLWQZLOJ cQL XRLWQZOSaMVRS]LR _QOW ^LRLQZT MdMLRLeQO_LO S[_ WLO NfNLOZSO MLRR_aMLOWLO gSR\ZhQO_ hU hSM[LOJ

Si jR\[kRLO lQLT PSRUN L_ VmR nSO\LO QN RLS[LO XfOZLoZ fYZQNS[_LQO \SOOT WLO XRLWQZhQO_ OQaMZ hU LRMdMLO UOW XRLWQZL hURSZQfOQLRLOJ^i jR\[kRLO lQL ]LOSUT PQL QN gfWL[[ pfO lZQ][QZh UOW qLQ__rIstIi XRLWQZL RSZQfOQLRZ PLRWLOJ qL[aML PLQZLRLO gd][QaMb\LQZLO WLR XRLWQZRSZQfOQLRUO] _QOW WLO\^SRuai qL[aMLO nLQZRS] \dOOLO lQaMLRMLQZLO UOW vL[SZQfO_MQY nSOb\QO] hUR vLWUhQLRUO] pfO vSZQfOQLRUO]_LRVfRWLROQ__LO [LQ_ZLOu
wd_UO]x
hU Siyz%{� *3'* |3'#*%�}�z'1 &%3&& *3' .+~*%#*% �*,*�&3 '#(��*�& "z�� y3* )3%(�z'1 +*% |3'#*%�}�z'1 "z� +*' �"'�*%&%"1 �"'' +"'' +z%{� +3* �}�*%*'�%*+3&"z#��,,* !*�% ",# �z'3{�&* 1*!"{�& �*%+*'�
hU ^i�! 2 +*,, ~ ' �&31,3&� z'+ )*3## �*%+*' �%*+3&* %"&3 '3*%&- 3'+*! +3* 4*3*3'*! 4*#&3!!&*' |3'#'3~*"z �*%%#{�*'+* �z#�&�,3{�* �"{��%"1* '"{� �%*(+3&*'- +3* 4*3 *3'*% �*+3*'z'1 �z *3'*! �}�*%*' 2"%�&�3'# ���%*' ��%+*-'3{�& !*�% 4*+3*'& �3%+� y3* �"&3 '3*%z'1 !z## "z�1%z'+ +*% �*�,*'+*' y3�(�*%*'�3*%4"%�*3& ��3#{�*' �%*+3&'*�!*%' z'&*%#{�3*+,3{�*% �z",3&�& "z{� ��%�%*+3&'*�!*% 1z&*% �z",3�& *%� ,1*'� y3*#* ��%*' "4*% "z{� ��% +3* �"'��z% �&*31*%z'1 3�%*# �%&%"1*# 3'&*%*##"'&� �3'* �%*+3&%"&3 '3*%z'1 �}''&*"z{� # *%� ,1*'- +"## ",,*' �%*+3&'*�!*%' *3' 1,*3{� � �*% /% �*'&#"&� 3�(%*% �%*+3&"'&%"1#z!!* '3{�& 1*���%& ��%+*� �*3 �'&*%#{�*3+4"%�*3& +*%�%*+3&'*�!*%�z",3&�& �3%+ +*% �%*+3&1*4*% +3* #{�,*{�&*' �%*+3&'*�!*% #*(,*�&3~ %"&3 '3*%*'�
hU ai�%*+3&#3{�*%�*3&*' �}''&*' 3! |z#"!!*'�"'1 !3& +*% � '+3&3 '*'1*#&",(&z'1 +"�z 4*'z&�& �*%+*'- +3* �z",3&�& ~ ' �%*+3&'*�!*%' �z 3+*'&30�3*%*'�y*' �%*+3&"'&%"1#&*,,*%' �3%+ *3'* /",*&&* ~ ' �*%&%�1*' !3& z'&*%#{�3*+(,3{�*' |3'#( � �3{�*%�*3&*'� !43'"&3 '*' "'1*4 &*'� �3'* �'&*%#{�*3+z'1��%* '"{� �*#&*% ������ +"+z%{� 1*1*4*'- +"� � &*'&3*,,* �%*+3&'*�!*%#{�,*{�&*% �z",3&�& *�*% �%*+3&~*%&%�1* !3& � �*' |3'#*' z'+ '3*+%31*' �3({�*%�*3&*' 4*~ %�z1*'- �*3, #3* 3! �"�%#{�*3',3{�*%*' �'# ,~*'��",, �*'31*%�z ~*%,3*%*' ��&&*'� .z�1%z'+ +*% �'&*%#{�*3+4"%�*3& �"'' +3* �"'� +"''"z{� +*'�*'31*' �%*+3&'*�!*%' 1z&*% �z",3&�& �%*+3&* ~*%1*4*'- +3* ~ %�*%,**% "z#13'1*'� �*,"&3 '#�3� �"'�3'1 3#& *3' �*3&*%*# �'#&%z!*'&- +"# �z%�+*'&30�3*%z'1 ~ ' �%*+3&'*�!*%�z",3&�&*' z'+ +"!3& �z% �*%%3'1*%z'1 ~ '
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�%*+3&%"&3 '3*%z'1 4*3&%�1&� .,,*%+3'1# ,3*1& �3*% *3'* �*&%"{�&z'1 *3'*% �%*(+3&4*�3*�z'1 !3& !*�%*%*' "z�*3'"'+*%� ,1*'+*' �%*+3&~*%&%�1*' ~ %� y*%1z&* �%*+3&'*�!*% �3%+ '"{� *3'*% *%#&*' �*%&%"1#4*�3*�z'1 *%�"''& z'+*%��,& *3'* � !�*'#"&3 ' ��% +3* "'��'1,3{� �z � �*' �%*+3&�3'#*' 4*3 +*'� ,1*'+*' �*%&%"1#4*�3*�z'1*'� �% �3%+ +"'' '3{�& !*�% �3* *3' �+z%{�(#{�'3&&,3{�*%� �%*+3&'*�!*% 4*�"'+*,&� y3* �"'� "��*�&3*%& 3' +*% *%#&*'�*%&%"1#4*�3*�z'1 �*+*' �%*+3&'*�!*% ��*3'* �%*+3&%"&3 '3*%z'1�� y3* .'(�"'1#~*%,z#&* +z%{� +3* ~*%!*�%&*' .z#��,,* ~*%#z{�& #3* +z%{� %*,"&3~ �z%�%*+3&'*�!*%�z",3&�& 1z&*% �%*+3&'*�!*% �}�*%* |3'#*' 3' +*' � ,1*�*%3( +*' �3*+*% �*%*3'�z� ,*'�
�J  fRZfO UOW XSMO rIss¡T �¢¢¢i MS^LO QO QMRLN gfWL[[ WQL  Lb_ZS[ZUO] pfO XRLWQZ\fOWQZQfOLO ^LQ UOpf[[_ZkOWQ]LO £LRZRk]LO NQZKSaMpLRMSOW[UO]_Nd][QaM\LQZ UOZLR_UaMZJ

Si qS_ _QOW UOpf[[_ZkOWQ]L £LRZRk]Lu qL[aML ¤R_SaMLO ]Q^Z L_ VmRWQL UOpf[[_ZkOWQ]L ¥fRNU[QLRUO] pfO £LRZRk]LOu qQL _QOW _QLQN gfWL[[ QNY[LNLOZQLRZu^i qL[aMLO £fRZLQ[ ^QLZLZ QO WQL_LN XfOZLoZ LQO nSO\\RLWQZ ]Lb]LOm^LR LQOLR ¥QOSOhQLRUO] SN XSYQZS[NSR\Zu qL[aML vf[[L_YQL[LO ¦fpLOSOZ_ QO WQL_LN eU_SNNLOMSO]uai qSRUN \SOO L_ VmR LQOL nSO\ _QOOpf[[ _LQOT WLO XRLWQZhQO_ hU_LO\LOu
wd_UO]x
hU Si.,# z'~ ,,#&�'+31* �*%&%�1* �*%+*' +3* �*%&%�1* 4*�*3{�'*&- +3* '3{�& ��%",,* 3' +*% |z�z'�& %*",3#3*%4"%*' �!�*,&�z#&�'+* � '#*�z*'�*' ~ %#*�*'�y"%�4*% �3'"z# �*%+*' "z{� +3* �*%&%�1* ",# z'~ ,,#&�'+31 "'1*#*�*'- 4*3+*'*' *# ��% *3'*'  +*% 4*3+* �*3,* +*% �*%&%"1#&*3,'*�!*% '3{�& !}1,3{� 3#&-
+3* %*",3#3*%&*' �!�*,&�z#&�'+* *3'+*z&31 '"{��z�*3#*'�
hU ^iy*% �"'��%*+3& *%!}1,3{�& +*' �*%&%"1#�"%&'*%' "z� �*%�",&*'#�'+*%z'1*' +*% "z� §'+*%z'1*' +*% �!�*,&�z#&�'+* +z%{� �"{�~*%�"'+,z'1*' �z %*"(13*%*'� �{�z,+~*%#{�%*34z'1*' #*�*' +3*#* 2}1,3{��*3& �%3'�3�3*,, '3{�& ~ %�¨ ~*'"'&# 43*&*' 3' +3*#*! |z#"!!*'�"'1 +*% �"'� *3'* #&�%�*%* / #3&3( ' 4*3 �"{�~*%�"'+,z'1*'� y" *3'* � %! +*% �"{�~*%�"'+,z'1 +3* ��'+3(1z'1 ~ ' �%*+3&~*%&%�1*' 3#& z'+ ¨ ~*'"'&# +*% �"'� �z#�&�,3{�*- ~ ! �%*(+3&'*�!*%~*%�",&*' "4��'131* ��'+31z'1#!}1,3{��*3&*' *3'%�z!*'- #&�%�*'#3* +"# �3'©z##� &*'&3", +*% �"'�*'�
hU ai
�# �"'' ��% +3* �"'� #3''~ ,, #*3' +*' |3'# �z #*'�*'- �*'' +*% �%*+3&'*�(!*% +3* ª3�z3+"&3 '#+% �z'1 +*% �"'� '3{�& *%'#& '*�!*' !z##� y"# �*3�&-+*% �%*+3&'*�!*% �*3�- +"## *3'* ª3�z3+"&3 ' +*% �"'� �}�*%* �*%,z#&* *3'(4%3'1*' ��%+* ",# +*' �%*+3& "z�%*{�& �z *%�",&*'� y"'' �"'' *# #3''~ ,,
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#*3'- +*' |3'# �z #*'�*' z! +*' �%*+3&'*�!*% ~ ' +*% �3#3� *%�}�z'1 "4(�z�",&*'�
¡J jQO \fO\RLZL_ vLaMLO^LQ_YQL[ hUN gfWL[[ pfO  fRZfO UOW XSMOrIss¡T �¢¢¢ix jQOL nSO\ MSZ QO t = 0

LQOLO XRLWQZ SO LQOLO XRLWQZbOLMNLR pLR]L^LOT UOW _fL^LO rPQR ^L¬OWLO UO_ QO t = 1i Q_Z WLR
p bqLRZ WL_ XRLWQZOLMNLR_ ^L\SOOZ ]LPfRWLOJ cQL qSMR_aMLQOb[QaM\LQZ VmR LQOL Yf_QZQpL ­LOWLOh yH = 1100

 j WL_ ®Rf¯L\Z_ ^LbZRk]Z p = 0, 2T WQL qSMR_aMLQO[QaM\LQZ VmR LQOL OL]SZQpL ­LOWLOh
yL = 400

 j Q_Z (1 − p) = 0, 8
J cQL ZSZ_kaM[QaMLO jRZRk]L WL_ ®Rfb¯L\Z_ _ZRLULO NQZ LQOLR lZSOWSRWS^PLQaMUO] pfO I¢¢  j UN WQL¯LPLQ[Q]L ­LOWLOhJ cQL pfO WLR nSO\ ]LVfRWLRZL vma\hSM[UO] ^LbZRk]Z R = 480

 jJ cQL wQ°UQWSZQfO_LR[d_L _QOW L1 = 320
 j rQO

t = 1i UOW L2 = 310
 j rQO t = 2iJ

r±aMZUO]² ±OWLRL ®SRSNLZLR\fO_ZL[[SZQfO QN £LR][LQaM hUN wLMRb^UaMJi
Si eLQaMOLO lQL LQOLO qSMR_aMLQO[QaM\LQZ_^SUN WLR ®Rf¯L\ZLRZRkb]LT UOW ZRS]LO lQL SUaM WLO vma\hSM[UO]_^LZRS] R UOW WQLwQ°UQWSZQfO_LR[d_L QO WQL_L_ cQS]RSNN LQOJ qQL MfaM Q_Z WLRLRPSRZLZL jRZRS] WL_ ®Rf¯L\Z_u r£LR]L__LO lQL OQaMZT L2

hU ^LbRma\_QaMZQ]LOJi^i cLR XRLWQZOLMNLR MSZ WQL gd][QaM\LQZT _LQO ®Rf¯L\Z hU NfWQb¬hQLRLOJ cSWURaM \fNNZ L_ hU LQOLR hU_kZh[QaMLO laMPSO\UO]pfO S = 200
 j ^LQ WLO ®Rf¯L\ZLRZRk]LOJ qLQZLRMQO LOZ_ZLMLOWS^LQ VL_ZL Xf_ZLO QO ³dML pfO c = 80

 jJ jR_ZL[[LO lQL SUaMVmR WQL_L_ NfWQ¬hQLRZL ®Rf¯L\Z WLO qSMR_aMLQO[QaM\LQZ_^SUNrWQL_NS[ NQZ t ´_ZLOi UOW NSR\QLRLO lQL WLO vma\hSM[UO]_b^LZRS] R UOW WQL wQ°UQWSZQfO_LR[d_L r³QOPLQ_x SUaM WQL wQ°UQbWSZQfO_LR[d_L _LO\LO _QaM UN WQL Xf_ZLO ciJ eLQ]LO lQLT WS__WLR LRPSRZLZL jRZRS] WL_ ®Rf¯L\Z_ OUO µ¢  j ]LRQO]LR Q_Z S[_hUpfRJ ³QOPLQ_x qL]LO WLR nLRma\_QaMZQ]UO] WLR wQ°UQWSZQfO_bLR[d_L Q_Z LR OQaMZ LQOVSaM UN WQL Xf_ZLO c = 80
 j OQLWRQ]LRS[_ QO ­LQ[ S²ai qL[aML `^LR[L]UO]LO _ZL[[Z WLR XRLWQZOLMNLR SOu eLQ]LO lQLTWS__ LR ^LQ WLR ]L]L^LOLO XfO_ZL[[SZQfO ZRfZh WLR hU_kZh[QaMLOXf_ZLO c _LQO ®Rf¯L\Z NfWQ¬hQLRLO PmRWLJWi ¤N PQLpQL[ pLRRQO]LRZ _QaM WQL LRPSRZLZL vma\hSM[UO] SO WQLnSO\ WURaM WQL_LO ®Rf¯L\ZPLaM_L[u ³QOPLQ_x cS_ [k__Z _QaM fMbOL PLQZLRL_ vLaMOLO SU_ WLO `^LR[L]UO]LO QO ^i UOW ai _aM[QLb¶LOJLi cQL nSO\ MSZ ]RUOW_kZh[QaM hPLQ LaMZL KSaMpLRMSOW[UO]_Nd]b[QaM\LQZLOJ jR[kUZLRO lQLT PSRUN WQL gd][QaM\LQZ ·eQO_LRMdbMUO]¸ ^LQ WLR MQLR WSR]L_ZL[[ZLO XfO_ZL[[SZQfO OQaMZ WURaMVmMRb^SR Q_ZJ vLaMOLO lQL WQL VmR WQL ±R]UNLOZSZQfO PL_LOZ[QaML Rd¶L \fO\RLZ SU_J
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V i cQL nSO\ \SOO _QaM ¯LWfaM WURaM LQOL ·eQO__LO\UO]¸ ^L__LR_ZL[[LOJ qLQ_LO lQL \fO\RLZ OSaMT WS__ WQL nSO\ WURaM LQOLeQO__LO\UO] pfO R = 480
 j SUV R = 450

 j QMRLO LRPSRZLZLO LPQOO LRMdMZ² ³QOPLQ_x jQOL WLR ^LOdZQ]ZLO  Rd¶LO MS^LOlQL _aMfO QO Li ^LRLaMOLZJ]i ¹_Z R = 450
 j WLR VmR WQL nSO\ fYZQNS[L vma\hSM[UO]_^LZRS]uqLOO ¯ST PSRUNu qLOO OLQOT Pf PQRW WSOO WS_ fYZQNS[L RUO]LVkMR [QL]LO rOUR SR]UNLOZQLRLOiu

wd_UO]x
hU Si

0 , 2

0 , 8

1 1 0 0

4 0 0

0 , 5

0 , 5

0 , 5

0 , 5

1 2 0 0

1 0 0 0

5 0 0

3 0 0

R = 4 8 0
L 1 = 3 2 0
L 2 = 3 1 0

t = 1

�%�"%&z'1#�*%& +*# /% �*�&*%&%"1*#º
G = 0, 1 · 1200 »�+0, 1 · 1000 »�+0, 4 · 500 »� +0, 4 · 310 »� = 544»�



¼

hU ^i

0 , 8

0 , 2

1 2 2 0

8 2 0

0 , 5

0 , 5

0 , 5

0 , 5

1 3 2 0

1 1 2 0

9 2 0

7 2 0

R = 4 8 0

L 1 = 2 4 00 , 5

0 , 5

0 , 5

0 , 5

0 , 5

0 , 5

0 , 5

0 , 5

5 2 0

1 2 0

6 2 0

4 2 0

2 2 0

2 0

L 2 = 2 3 0

1 1 0 0

4 0 0

�%�"%&z'1#�*%& +*# /% �*�&*%&%"1*#º
G+ = 0, 2 · 1020 »� +0, 4 · 520 »� +0, 4 · 230 »� = 504 »�
 +*% ",&*%'"&3~* �*%*{�'z'1º
G+ = 0, 2·0, 5·0, 5(1320+1120+920+720)+0, 8·0, 5·0, 5·(620+420+230+230)
= 204 »� +300 »�
= 504 »�
hU ai��% +"# z%#�%�'1,3{�* /% �*�& 13,&º GKN = 0, 1 · (1200− 480+1000− 480)+
0, 4 · (500 − 480) = 124 + 8 = 132 »��
��% +"# ! +30�3*%&* /% �*�& 13,&º G+

KN
= 0, 2 · (1020 − 480) + 0, 8 · 0, 5 ·

0, 5(620 − 480) = 108 + 28 = 136 »� y*% �%*+3&'*�!*% ��%+* ",# +"#! +30�3*%&* /% �*�& ���,*'�
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hU Wiy*% *%�"%&*&* »*#"!&*%&%"1 +*# /% �*�&*# ~*%%3'1*%& #3{� '"{� 4� z! «¾ »���' {� *%�*''& !"'- +"## +*% �%*+3&'*�!*% +*'' {� *3'*' z! « »� �}�*%*'*%�"%&*&*' »*�3'' *%�3*,&� � ,1,3{� #*'�& #3{� +3* *%�"%&*&* ��{��"�,z'1 +*%�"'� z! 40 + 4 = 44 »��
hU Li�"{� » %& ' z'+ �"�'# .%1z!*'&"&3 ' �"'' +3* �"'� 'z% +"'' 1,"z4(�"�& !3& *3'*% |3'#*%�}�z'1 +% �*'- �*'' +*% ª3�z3+"&3 '#*%,}# �}�*% 3#&",# +*% /% �*�&*%&%"1 +*# �+"'' ! +30�3*%&*'� /% �*�&*#� .'+*%'�",,# ��%(+* +*% �%*+3&'*�!*% '�!,3{� "z� +*! z%#�%�'1,3{�*' |3'##"&� 4*#&*�*'z'+ *3'* ª3�z3+"&3 '#+% �z'1 31' %3*%*'- +" #3{� +3* �"'� !3& *3'*% ª3(�z3+"&3 ' #{�,*{�&*% #&*,,*' ��%+* ",# 4*3 *3'*% )*3&*%���%z'1 +*# /% �*�&*#�&% &� z'~*%�'+*%&*' |3'##"&�*#�� y*!'"{� 3#& +3* *%�"%&*&* ��{��"�,z'1+*% �"'� 4*3 ! +30�3*%&*! /% �*�& !3& +*! ª3�z3+"&3 '#*%,}# L1

�z ~*%(1,*3{�*'� �# 13,&º �%�"%&*&* ��{��"�,z'1 +*% �"'� 4*3 ! +30�3*%&*! /% �*�&
= G+

KG
= (0, 2+0, 8 ·0, 5 ·0, 5) ·450 »� +0, 8 ·0, 5 ·0, 5 ·420 »� +0, 8 ·0, 5 ·230»� = 192 + 84 + 92 = 368 »� ",# G+

KG
> L1

z'+ # !3& 3#& +3* y% �z'1'3{�& 1,"z4�"�&�
.,&*%'"&3~* �*%*{�'z'1º G+

KG
= 4 ·0, 2 ·0, 5 ·0, 5 ·480+0, 8 ·0, 5 ·0, 5 · (480+

420) + 0, 8 · 0, 5 · 0, 5 · 2 · 230 = 96 + 180 + 92 = 368 »��
hU Vi
�# !z## �z*%#& 1*�*31& �*%+*'- +"## +*% �%*+3&'*�!*% 4*3 *3'*! ��{��"�(,z'1#4*&%"1 ~ ' F = 450 »�- #*3' /% �*�& '3{�& ! +30�3*%*' ��%+*� ��%
F = 450 »� 13,& GKN = 0, 2·(1100−450)+0, 8·0, 5·(500−450) = 130+20 =
150 »� G+

KN
= 0, 2·(1020−450)+0, 8·0, 5·0, 5·(620−450) = 114+34 = 148»�� y*% �%*+3&'*�!*% �3*�& ",# +"# z%#�%�'1,3{�* /% �*�& ~ %� ��% +3*�"'� *%134& #3{� +"'' 4*3

F = 450 »� +3* *%�"%&*&* ��{��"�,z'1 GKG =
0, 2 · 450 »� +0, 8 · 0, 5 · 450 »� +0, 8 · 0, 5 · 310 »� = 90 + 180 + 124 = 394»�� y3*# 3#& !*�% ",# +"# 3' *� 4*%*{�'*&* G+

KG
= 368 »� 4*3

F = 480 »��
hU ]i
F = 450 »� 3#& '3{�& +*%  �&3!",* ��{��"�,z'1#4*&%"1� )3* !"' 3' ��
1*#*�*' �"&- ,3*1& +*% *%�"%&*&* »*�3'' GKN

4*3
F = 450 »� 4*%*3&# z! 5

»� �}�*% ",# G+

KN

� y3* �"'� ��&&* ",# 4*%*3&# +z%{� *3'* *&�"# ! +*%"&*%*|3'##*'�z'1 *3' �!*'&#{�*3+*' +*# �%*+3&'*�!*%# 4*�3%�*' �}''*'� y*% �&3!",* �*&%"1 F ,3*1& 3%1*'+� ��3#{�*' «�¾ z'+ «�¾ »��� .'!� »*'"z,3*1& *% 4*3 F = 460 »���
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