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%5@.-! .,/&:!34+5? %!-&!+/.% -$7&:.% ,-.&8%."0/%! -!@./,  !+!3&8 2$3$-

0..@-!8+. & +!93<"+. ,-.%."&/4 % /!@3&'+.1 A.-:$.  ).-,$-%5?, ,-&%$"$+5

-$8634/!/5 &8:$+$+&< A6+#2&1 2$3&  L (x) &  Z (f)  "3<  ,."/%$-7"$+&< %
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%$"$+  %  /!@3&2$ 1.   $8634/!/5 &/$-!2&&,  ./-!7!CB&$ &8:$+$+&< 8+!'$+&<

2$3$%.1 A6+#2&&  L(x)  &  Z(x) — "%.10/%$++.1 ,-&%$"$+5  % /!@3&2$ 2.

E/:$/&:, '/. %$3&'&+!,  ?!-!#/$-&86CB!< #.3&'$0/%$++5$ &8:$+$+&<,  ,-.-

&0?."<B&$ % :."$3& (0&0/$:$, ,-.$#/$) +! ,6/<? "%&7$+&< # 2$3&, +!85%!$/-

0< #-&/$-&$: .,/&:!34+.0/&. F! ,-&%$"$++.: ,-&:$-$ &:$$/0< %.8:.7-

+.0/4 ,-.03$"&/4 8! &8:$+$+&<:& +$ /.34#.  L (x) % <%+.: $$ %&"$, +. & 8! $$
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 — :&+&:&8!2&< ,-&%3$'$+&< 06::!-+5? /-6".%5?
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+
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G$3$%!< A6+#2&< ,-<:.1 8!"!'&  L ( x ) = S C 
i j
 x 

i j
 = 244 '$3.-"+.,

,-&%3$'$+&$ &0,.3+&/$3$1 0 6'$/.: %5@.-! -$>$+&< +! .0+.%$ .,/&:&8!2&&

,-.2$00! — S D n 
i j
 = S C

 i j  
D 

i j
 – S C 

i j  
x 

i j
 = 312 – 244 = 68 '$3.-"+.

) /-!"&2&.++5?  :$/."!? ,3!+&-.%!+&< ,-&%3$'$+&$  &0,.3+&/$3$1 0.-

0/!%3<$/  109 '$3.-"+.  — 100 %  , ! % .,/&:!34+.: -$>$+&& — 62,4 %.

*%.10/%$++!<  8!"!'!. G$3$%!<  A6+#2&<

Z ( f ) =  TV +  S D 
i j
  g 
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 – S d 

i j
 d 

i j
 – min.

H!# 6#!8!+. -!+$$,  V — "%.10/%$++!< ,$-$:$++!<, T — =/. 06::!-+51

,./.#,  %5?."<B&1  &8  &0/.'+&#!,  /.$.  &8  0.@5/&<
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&3& /. 7$ 0!:.$, '/. ,./.#, %?."<B&1 % &0/.'+&# (#.+$'+.$  n-%#  0.@5/&$,

U 
n
 = 106 ),

V =  f 
104 – 106

 + f 
105 – 106

 = 8 + 5 = 13.
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I-& 0-!%+$+&&  Z ( f ) & L ( x ) %&"+.,  '/. 8!"!'! -$>$+! %$-+. &

+&#!#&? "-69&? 0..@-!7$+&1 +$ ,.<%3<$/0<,  #-.:$ ."+.9.,  $03& 2$3$%5$

A6+#2&& -!%+5,  /. ,$-$:$++5$, 0../%$/0/%6CB&$ &:, &:$C/ .,/&:!34+.$

8+!'$+&$.  *%.10/%$++5$ .2$+#& .,-$"$3<C/0< 03$"6CB&: .@-!8.:.

I. -!@./$ (101 – 102) x 
101–102

 = 4 = d 
101–102

 , ,.=/.:6  g 
101–102

 = 0,

!  d 
101–102

 = max (0 , f 
101–102

 – C 
101–102 

) = max (0, 7–3 ) = 4.

I. -!@./$ (101–103) x 
101-103

 = 6 = d 
101-103

 , ,.=/.:6  g 
101-103

 = 0 ,

!  d 
101–103

= max (0 , f 
101–103

 – C 
101–103

) =  max (0, 6–2 ) = 4.

I. -!@./$ (102–104) x 
102–104

 = 11 , 7 E x 
102–104

 E 12,

,.=/.:6  g 
102–104

 = d 
102–104

 = 0.

K!@3&2! 1 — D#.+.:&'$0#&1 !+!3&8 -$>$+&<

L03&  d 
i j
 < x 

i j
 < D 

i j
 , (% g 

i j
 =  d 

i j
 = 0 .  F! .0+.%$ ,-&%$"$++5?

%5-!7$+&1 & -!0067"$+&1 & ,. "!++5: /!@3&2$ 1 2$3$%!< A6+#2&< "%.1-

0/%$++.1 8!"!'& 0.0/!%3<$/

Z ( f ) = 24 · 13 + 8 – 76 = 312 + 8 – 76 = 244

i,j dij Dij xij Cij fij Cijxij CijDij Cijdij  ij !ij  ij Dij !i jdij 

101-102 4 8 4 3 7 12 24 12 2 4  16 

101-103 6 10 6 2 6 12 20 12  4  24 

102-104 7 12 11 4 4 44 48 28     

102-105 8 12 10 3 3 30 36 24     

103-104 9 12 9 4 4 36 48 36     

103-105 5 8 8 3 2 24 24 15 1  8  

104-106 9 13 9 4 8 36 52 36  4  36 

105-106 8 12 10 5 5 50 60 40     

      244 312 203   8 76 
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I. -!@./$ (102 – 105) x 
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 = 10 , 8  E x 
102–105
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,.=/.:6 g 
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 = d 
102–105

 = 0.

I. -!@./$ (103 – 104) x 
103–104

 = 9 = d
103–104

 , ,.=/.:6  g 
103–104

 = 0 ,

!   d 
103–104

 = max (0 , f 
103–104

 – C 
103–104

) = max (0, 4 – 4) = 0.
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 = 8 = D 
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 , ,.=/.:6 d 
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+.1 !39$@-$,  % ./06/0/%&& 6:$+&1 /-!+0,.+&-.%!/4  :!/-&25  &  8!#.+.:$--
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*3< ,-!#/&'$0#.1  -!@./5  8+!+&$ !39.-&/:! ,.:$/.# :.7$/ .#!8!/4 0.-

"$10/%&$ % .@M$#/&%+.1 .2$+#$ 0&/6!2&& ,. 0"!'$ .@M$#/.%  % =#0,36!/!2&C.

K!#, $03& .@M$#/ %.8%."&/0< 0 +!-6>$+&$: 0-.#.% #!# 8!"!++5? , /!# &

,3!+.%5?, /. +! 3C@.1 $9. 0/!"&& :.7+. %5-!@./!/4 -$>$+&$, :&+&:&8&-

-6CB$$ 60&3&< +! $9. %.8%$"$+&$. D/. .06B$0/%3<$/0< 03$"6CB&: .@-!8.:.

E,-$"$3<C/0< .0/!/.'+5$ .@M$:5 -!@./ & &? /-6".$:#.0/4, 60/!+!%3&%!-

C/0< %.8:.7+5$ /$?+.3.9&'$0#&$ -$7&:5 ,-.&8%."0/%! % +.-:!34+5? 60-

3.%&<? & 60#.-$++5$.  F! .0+.%$ ,-.2$"6-5 -!00/!+.%#& ,.:$/.# .,-$"$3<-

$: -$>$+&$,  % #./.-.:  T 
n
  E T   .  Q/. 8+!'&/ .,-$"$3&/4 -$>$+&$ 8!"!'&

% "!++.: 036'!$? D/. .8+!'!$/, '/. 60/!+.%3$+5 /$ ,$-$:$++5$ %$3&'&+5 x 
i j

:!#0&:&8&-6CB&$  (:&+&:&8&-6CB&$) 2$3$%6C A6+#2&C L (x). K!#&: .@-

-!8.:, .,-$"$3&% +$&8%$0/+5$ x 
i j

 , :5 =/&: 0!:5: ,.36'!$: =#0/-$:!34-

+.$ 8+!'$+&$  2$3$%.1  A6+#2&&, % +!>$: ,-&:$-$ "3< ,-<:.1 8!"!'&

L (x) = S  C 
i j
 x 

i j
 – max

& "3< "%.10/%$++.1

Z (f) = TV + S D 
i j
 g 

i j
 – S d 
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