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2.1 !"#$%&'( – %!')*+&,&)(*( *-.#$+(*(*  

 

6(7. -.3(7($ $*(' 5$ -8$4µ3#)*µ- (). ,.1., 9)* 9-4"%4:;$µ- 9$4$9:.&, %"$ (7 

µ-%"#()9)<7#7 (7+ #*.:4(7#7+:  

)20sin()4sin(5.21),( 221121 xxxxxxf ⋅⋅⋅+⋅⋅⋅+= ππ , 

µ- 1.120.3 1 ≤≤− x  /$" 8.51.4 2 ≤≤ x . 

 

Y9)5=()*µ- 3(" () µ=%-5)+ ()* 9275*#µ)0 9)* 5$ -9->-4%$#(-< ) ,.1. -<.$" 

pop_size=20, /$" )" 9"5$.3(7(-+ ?"$#($04&#7+ /$" µ-(:22$>7+ -<.$" pc=0.25 /$" 

pm=0.01 $.(<#()"@$.  

 

!#(& 3(" 7 -9"5*µ7(' $/4<A-"$ %"$ /:5- µ-($A27(' -<.$" (=##-4$ ?-/$?"/: ;78<$. B) 

?":#(7µ$ ("µC. (7+ µ-($A27('+ x1 =@-" µ'/)+ 15.1(=12.1-(-3.0)), )93(- () ?":#(7µ$ [-

3.0, 12.1] 5$ 94=9-" .$ ?"$@&4"#(-< #- 15.1×10000 <#$ *9)?"$#('µ$($. 1*(3 #7µ$<.-" 3(" 

$9$"()0.($" 18 ?*$?"/: ;78<$ %"$ (7 ?*$?"/' $.$9$4:#($#7 (7+ x1 (/$" ($ )9)<$ 5$ 

$9)(-2)0. () 94C() (µ'µ$ ()* @4&µ)#Cµ$()+ /:5- $(3µ)*), $8)0: 

1817 21510002 ≤< . 

D- 9$43µ)") (439) *9)2)%<E)*µ- 3(" %"$ (7 ?*$?"/' $.$9$4:#($#7 (7+ x2 $9$"()0.($" 

15 ?*$?"/: ;78<$ (!9$275-0#(= ()). !9)µ=.&+, () #*.)2"/3 µ'/)+ ()* µ).$?"/)0 

@4&µ)#Cµ$()+ /:5- µ=2)*+ ()* 9275*#µ)0 5$ -<.$" m = 18 + 15 = 33 ?*$?"/: ;78<$. 

F#(& 2)"93. () $/32)*5) :()µ): 

(010001001011010000111110010100010) 

B$ 94C($ 18 ?*$?"/: ;78<$ (010001001011010000) $.$9$4"#()0. () ?-/$?"/3 $4"5µ3:  

05242.105242.40.3
262143

1.15703520.31 =+−=⋅+−=x , 

/$" ($ -93µ-.$ 15 ?*$?"/: ;78<$ (111110010100010) (). $4"5µ3 x2=5.75533 

(!9$275-0#(= ()). G72$?', () :()µ) $*(3 $.("#()"@-< #() E-0%)+ 〈x1,x2〉 = 〈1.05242,  

5.75533〉. 
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6 $738)#9 $*()0 ()* $(3µ)* -:.$" f(1.05242, 5.75533) = 20.25264 (!7$295-0#(; ()). 

 

!8< 5$ 74;7-" .$ #9µ-"<#)*µ- 3(" µ"$+ /$" ($ =()µ$ 7)* -7->-4%=?-($" ) ,.1. 

$7)(-2)0.($" $73 ;.$ µ3.) @4&µ3#&µ$ #(9 #*.;@-"$ 3($. $.$A-43µ$#(- #- =()µ$ ' 

@4&µ)#<µ$($ 5$ -..))0µ- () :8") 74=%µ$. 

 

 

!"#$%&'&()*) 

B7)5;()*µ- 3(" µ-(= (9. $4@"/)7):9#9 74)/07(-" ) $/32)*5)+ 7295*#µ3+:  

 

v1 = (100110100000001111111010011011111) 

v2 = (111000100100110111001010100011010) 

v3 = (000010000011001000001010111011101) 

v4 = (100011000101101001111000001110010) 

v5 = (000111011001010011010111111000101) 

v6 = (000101000010010101001010111111011) 

v7 = (001000100000110101111011011111011) 

v8 = (100001100001110100010110101100111) 

v9 = (010000000101100010110000001111100) 

v10 = (000001111000110000011010000111011) 

v11 = (011001111110110101100001101111000) 

v12 = (110100010111101101000101010000000) 

v13 = (111011111010001000110000001000110) 

v14 = (010010011000001010100111100101001) 

v15 = (111011101101110000100011111011110) 

v16 = (110011110000011111100001101001011) 

v17 = (011010111111001111010001101111101) 

v18 = (011101000000001110100111110101101) 

v19 = (000101010011111111110000110001100) 

v20 = (101110010110011110011000101111110) 
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!"#$%&' 

146"/7 $8)/&9"/)8)")0µ- /75- 64&µ3#&µ$ /$" *8)2)%:;)*µ- (<. $839)#' ()*. !(#" 

=6)*µ-: 

 

eval(v1) = f(6.084492, 5.652242) = 26.019600 

eval(v2) = f(10.348434, 4.380264) = 7.580015 

eval(v3) = f(-2.516603, 4.390381) = 19.526329 

eval(v4) = f(5.278638, 5.593460) = 17.406725 

eval(v5) = f(-1.255173, 4.734458) = 25.341160 

eval(v6) = f(-1.811725, 4.391937) = 18.100417 

eval(v7) = f(-0.991471, 5.680258) = 16.020812 

eval(v8) = f(4.910618, 4.703018) = 17.959701 

eval(v9) = f(0.795406, 5.381472) = 16.127799 

eval(v10) = f(-2.554851, 4.793707) = 21.278435 

eval(v11) = f(3.130078, 4.996097) = 23.410669 

eval(v12) = f(9.356179, 4.239457) = 15.011619 

eval(v13) = f(11.134646, 5.378671) = 27.316702 

eval(v14) = f(1.335944, 5.151378) = 19.876294 

eval(v15) = f(11.089025, 5.054515) = 30.060205 

eval(v16) = f(9.211598, 4.993762) = 23.867227 

eval(v17) = f(3.367514, 4.571343) = 13.696165 

eval(v18) = f(3.843020, 5.158226) = 15.414128 

eval(v19) = f(-1.746635, 5.395584) = 20.095903 

eval(v20) = f(7.935998, 4.757338) = 13.666916 

 

!:.$" -µ>$.=+ 3(" () 7()µ) v15 -:.$" $*(3 µ- (<. /$20(-4< $839)#< /$" () 7()µ) v2 µ- 

(< 6-"43(-4< $839)#< #(). $46"/3 82<5*#µ3. 
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6(7. #*.89-"$ /$($#/-*:;)*µ- µ"$ 4)*28($ (roulette wheel). < #*.)2"/' $=3>)#7 

(fitness) ()* =275*#µ)0 -?.$": 

∑
=

==
20

1
776822.387)(

i
ivevalF  

< ="5$.3(7($ -="2)%'+ pi /:5- µ82)*+ () =275*#µ)0 vi , i=1,…,20, -?.$": 

 

p1 = eval(v1)/F = 0.067099 p11 = eval(v11)/F = 0.060372 

p2 = eval(v2)/F = 0.019547 p12 = eval(v12)/F = 0.038712 

p3 = eval(v3)/F = 0.050355 p13 = eval(v13)/F = 0.070444 

p4 = eval(v4)/F = 0.044889 p14 = eval(v14)/F = 0.051257 

p5 = eval(v5)/F = 0.065350 p15 = eval(v15)/F = 0.077519 

p6 = eval(v6)/F = 0.046677 p16 = eval(v16)/F = 0.061549 

p7 = eval(v7)/F = 0.041315 p17 = eval(v17)/F = 0.035320 

p8 = eval(v8)/F = 0.046315 p18 = eval(v18)/F = 0.039750 

p9 = eval(v9)/F = 0.041590 p19 = eval(v19)/F = 0.051823 

p10 = eval(v10)/F = 0.054873 p20 = eval(v20)/F = 0.035244 

 

@" $54)"#("/8+ ="5$.3(7(-+ (cumulative probabilities) qi %"$ /:5- :()µ) vi ,i=1,…,20 ()* 

=275*#µ)0 -?.$":  

 

q1 = 0.067099 q6 = 0.293917 q11 = 0.538381 q16 = 0.837863 

q2 = 0.086647 q7 = 0.335232 q12 = 0.577093 q17 = 0.873182 

q3 = 0.137001  q8 = 0.381546 q13 = 0.647537 q18 = 0.912932 

q4 = 0.181890 q9 = 0.423137 q14 = 0.698794 q19 = 0.964756 

q5 = 0.247240 q10 = 0.478009 q15 = 0.776314 q20 = 1.000000 

 

AB4$ -?µ$#(- 8()"µ)" .$ =-4"#(48C)*µ- (7 4)*28($ 20 D)48+; #- /:5- =-4"#(4)D' 

-="28%)*µ- /$" 8.$ :()µ) %"$ () .8) =275*#µ3. E=)58()*µ- 3(" 89)*µ- =$4:%-" (7. -F'+ 

$/)2)*5?$ 20 (*9$?&. $4"5µB. #() >":#(7µ$ [0, 1]: 
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0.513870 0.175741 0.308652 0.534534 0.947628 

0.171736 0.702231 0.226431 0.494773 0.424720 

0.703899 0.389647 0.277226 0.368071 0.983437 

0.005398 0.765682 0.646473 0.767139 0.780237 

  

6 748()+ $4"5µ3+ r = 0.513870 -9.$" µ-%$20(-4)+ ()* q10 /$" µ"/43(-4)+ ()* q11, 

%-%).3+ 7)* #:µ$9.-" 3(" () ;()µ) v11 -7"2<%-($" %"$ .$ «7-4;#-"» #() .<) 72:5*#µ3. 6 

=-0(-4)+ $4"5µ3+ r = 0.175741 -9.$" µ-%$20(-4)+ ()* q3 /$" µ"/43(-4)+ ()* q4, )73(- () 

;()µ) v4 -7"2<%-($" %"$ () .<) 72:5*#µ3. >*.-?9@).($+ µ- (). 9=") (437) 

/$($#/-*;@)*µ- () .<) 72:5*#µ3: 

v1
* = (011001111110110101100001101111000) (v11) 

v2
* = (100011000101101001111000001110010) (v4) 

v3
* = (001000100000110101111011011111011) (v7) 

v4
* = (011001111110110101100001101111000) (v11) 

v5
* = (000101010011111111110000110001100) (v19) 

v6
* = (100011000101101001111000001110010) (v4) 

v7
* = (111011101101110000100011111011110) (v15) 

v8
* = (000111011001010011010111111000101) (v5) 

v9
* = (011001111110110101100001101111000) (v11) 

v10
* = (000010000011001000001010111011101) (v3) 

v11
* = (111011101101110000100011111011110) (v15) 

v12
* = (010000000101100010110000001111100) (v9) 

v13
* = (000101000010010101001010111111011) (v6) 

v14
* = (100001100001110100010110101100111) (v8) 

v15
* = (101110010110011110011000101111110) (v20) 

v16
* = (100110100000001111111010011011111) (v1) 

v17
* = (000001111000110000011010000111011) (v10) 

v18
* = (111011111010001000110000001000110) (v13) 

v19
* = (111011101101110000100011111011110) (v15) 

v20
* = (110011110000011111100001101001011) (v16) 
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!"#$%#&'($) 

6() .7) 8295*#µ3 8)* 7:-" 84)/0;-" -<$4µ3=)*µ- (). (-2-#(' (9+ >"$#($04&#9+. 

?:)*µ- $4:"/@ *8)57#-" 3(" 9 8"5$.3(9($ >"$#($04&#9+ -A.$" pc=0.25, )83(- 

8-4"µ7.)*µ- 3(" /$(@ µ7#) 34) () 25% (&. µ-2B. ()* 8295*#µ)0 µ$+ 5$ -8"2-%)0. %"$ 

(9 >"$>"/$#A$ (9+ >"$#($04&#9+. ,"$ () #*%/-/4"µ7.) µ7%-5)+ 8295*#µ)0 (20) 

8-4"µ7.)*µ- .$ -8"2-%)0. /$(@ µ7#) 34) 5 @()µ$.  ?(#", %"$ /@5- µ72)+ ()* 8295*#µ)0 

>"$27%)*µ- 7.$. (*:$A) 84$%µ$("/3 $4"5µ3 r #() >"@#(9µ$ [0,1]. 1. r<0.25 (3(- 

-8"27%)*µ- () #*%/-/4"µ7.) @()µ). 1+ *8)57#)*µ-, 2)"83., 3(" 8$4@:59/- 9 8$4$/@(& 

$/)2)*5A$ (*:$A&. $4"5µB.: 

 

0.822951 0.151932 0.625477 0.314685 0.346901 

0.911720 0.519760 0.401154 0.606758 0.785402 

0.031523 0.869921 0.166525 0.674520 0.758400 

0.581893 0.389248 0.200232 0.355635 0.826927 

 

C4$ ($ @()µ$ v2
*, v11

*, v13
* /$" v18

* -8"27%).($" %"$ >"$#($04&#9. 6() #9µ-A) $*(3 

#($5'/$µ- (*:-4)A µ"$+ /$" ) $4"5µ3+ (&. $(3µ&. 8)* -8"27:59/$. -A.$" @4(")+, )83(- 

() =-*%@4&µ$ ()*+ -A.$" -0/)2). 1. ) $4"5µ3+ ()*+ '($. 8-4"((3+ 5$ 784-8-, -A(- .$ 

-8"27D)*µ- ((*:$A$ 8@.($) 7.$ @()µ) $/3µ$ $83 (). 8295*#µ3, -A(- .$ $8)44A;)*µ- 

/@8)") $83 ($ '>9 -8"2-%µ7.$. 6(9 #*.7:-"$ =-*%$4B.)*µ- ($ -8"2-%µ7.$ @()µ$ (*:$A$; 

7#(& 2)"83. 3(" =-*%$4B.)*. () v2
* µ- () v11

* /$" () v13
* µ- () v18

*. ,"$ /$57.$ $83 ($ 

>0) =-*%@4"$ 8$4@%)*µ- (*:$A$ 7.$. $/74$") $4"5µ3 pos #() >"@#(9µ$ [1, 32] (() 

#*.)2"/3 µ'/)+, >92$>' ) #*.)2"/3+ $4"5µ3+ bits, /@5- :4&µ$()#Bµ$()+ -A.$" 33). E 

$4"5µ3+ pos /$5)4A=-" () #9µ-A) >"$#($04&#9+ (crossing point) ()* :4&µ$()#Bµ$()+.  

?#(& 2)"83. 3(" %"$ () 84B() =-*%@4" (v2
*, v11

*) -8"27:59/- #9µ-A) >"$#($04&#9+ pos = 

9: 
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v2
*  = (100011000⏐101101001111000001110010) 

v11
* = (111011101⏐101110000100011111011110) 

1*(6 ($ 74&µ)#8µ$($ 5$ «/)9)0.» µ-(6 () 9) bit /$" 5$ $.("/$($#($5)0. $93 () 

$/32)*5) :-0%)+ $9)%3.&.:  

v2
**  = (100011000⏐101110000100011111011110) 

v11
** = (111011101⏐101101001111000001110010) 

;#(& (84$ 3(" %"$ () <-0(-4) :-*%64" (v13
*, v18

*) -9"2=75>/- #>µ-?) <"$#($04&#>+, pos 

= 20: 

v13
* = (00010100001001010100⏐1010111111011) 

v18
* = (11101111101000100011⏐0000001000110) 

1*(6 ($ 74&µ)#8µ$($ 5$ «/)9)0.» µ-(6 () 20) bit /$" 5$ $.("/$($#($5)0. $93 () 

$/32)*5) :-0%)+ $9)%3.&.:  

v13
** = (00010100001001010100⏐0000001000110) 

v18
** = (11101111101000100011⏐1010111111011) 

 

@93(-, > (4=7)*#$ µ)4A' ()* 92>5*#µ)0 5$ -?.$" &+ -B'+: 

 

v1
* = (011001111110110101100001101111000) 

v2
** = (100011000101110000100011111011110) 

v3
* = (001000100000110101111011011111011) 

v4
* = (011001111110110101100001101111000) 

v5
* = (000101010011111111110000110001100) 

v6
* = (100011000101101001111000001110010) 

v7
* = (111011101101110000100011111011110) 

v8
* = (000111011001010011010111111000101) 

v9
* = (011001111110110101100001101111000) 

v10
* = (000010000011001000001010111011101) 

v11
** = (111011101101101001111000001110010) 
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v12
* = (010000000101100010110000001111100) 

v13
** = (000101000010010101000000001000110) 

v14
* = (100001100001110100010110101100111) 

v15
* = (101110010110011110011000101111110) 

v16
* = (100110100000001111111010011011111) 

v17
* = (000001111000110000011010000111011) 

v18
** = (111011111010001000111010111111011) 

v19
* = (111011101101110000100011111011110) 

v20
* = (110011110000011111100001101001011) 

 

 

!"#$%%&'( 

6 µ-(722$89 :4$%µ$():)"-;($" bit-by-bit. <92$=' ) (-2-#('+ (9+ µ-(722$89+ 

$.("µ-(&:;>-" )23/294) (). :295*#µ3 #$. ?.$ #*4µ3 $:3 =*$="/7 @9A;$ 3:)* /75- 

@9A;) ?B-" (9. ;="$ :"5$.3(9($ .$ µ-($22$B5-;. C(#" µ- =-=)µ?.) 3(" 9 :"5$.3(9($ 

µ-(722$89+ -;.$" pm = 0.01 $.$µ?.)*µ- 3(" /$(7 µ?#) 34) () 1% 32&. (&. binary bits 

()* :295*#µ)0 5$ $.("#(4$A)0.. D :295*#µ3+ µ$+ $:)(-2-;($" $:3 m × pop_size = 33 × 

20 = 660 =*$="/7 @9A;$, 74$ $.$µ?.)*µ- /$(7 µ?#) 34) 6.6 µ-($2278-"+ #- /75- %-."7. 

,"$ /75- =*$="/3 @9A;), :$47%)*µ- ?.$. (*B$;) :4$%µ$("/3 $4"5µ3 r #() ="7#(9µ$ 

[0,1]. !7. r<0.01, (3(- $.("#(4?A)*µ- () =*$="/3 @9A;). 

 

C(#" :4?:-" .$ :$47%)*µ- #*.)2"/7 660 (*B$;)*+ $4"5µ)0+ #() ="7#(9µ$ [0, 1]. E- ?.$ 

=)/"µ$#("/3 (4?8"µ) :$47B59/$. 5 $4"5µ); µ"/43(-4)" $:3 0.01. D" $4"5µ); $*();, )" 

5?#-"+ #(). :295*#µ3 (&. =*$="/F. @9A;&. :)* -:"2?B59/$., ) $4"5µ3+ ()* $(3µ)* :)* 

$.("#()"B)0., /$5F+ /$" 9 5?#9 ()*+ #($ $.(;#()"B$ 7()µ$ A$;.).($" #(). :$4$/7(& 

:;.$/$: 

 

 

 

!"#$%&' ()*+ ,+-%&" *.&/ 0123µ4' $.4µ&" ()*+ ,+-%&" *.& 
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!"#$µ%& '()$*+µ% (,"-µ.+/µ01.&) 2"-µ%+-µ0 

0.000213 112 4 13 

0.009945 349 11 19 

0.008809 418 13 22 

0.005425 429 13 33 

0.002836 602 19 8 

 

1*(3 #6µ$7.-" 3(" (8##-4$ 9()µ$ ()* :265*#µ)0 5$ *:)#()0. µ-(922$;6 - #() 13) 

9()µ) µ-($229##).($" <0) =6>7$. ?:3(- ) :265*#µ3+ :)* :4)/0:(-" µ-(9 /$" (6 

<"$<"/$#7$ (6+ µ-(922$;6+ -7.$" ) $/32)*5)+ (($ =6>7$ :)* 8@)*. µ-($22$@5-7 -7.$" 

bold): 

 

v1 = (011001111110110101100001101111000) 

v2 = (100011000101110000100011111011110) 

v3 = (001000100000110101111011011111011) 

v4 = (011001111110010101100001101111000) 

v5 = (000101010011111111110000110001100) 

v6 = (100011000101101001111000001110010) 

v7 = (111011101101110000100011111011110) 

v8 = (000111011001010011010111111000101) 

v9 = (011001111110110101100001101111000) 

v10 = (000010000011001000001010111011101) 

v11 = (111011101101101001011000001110010) 

v12 = (010000000101100010110000001111100) 

v13 = (000101000010010101000100001000111) 

v14 = (100001100001110100010110101100111) 

v15 = (101110010110011110011000101111110) 

v16 = (100110100000001111111010011011111) 
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v17 = (000001111000110000011010000111011) 

v18 = (111011111010001000111010111111011) 

v19 = (111011100101110000100011111011110) 

v20 = (110011110000011111100001101001011) 

 

632"+ (-2-"7#$µ-, 2)"83., (9. 847(9 %-.-: ()* ,.1. !;.$" -.<"$=>4). .$ <)0µ- (9. 

$83<)#9 (&. µ-27. ()* 8295*#µ)0 8)* 84)>/*?- #() (>2)+ $*('+ (9+ 847(9+ %-.-:+. 

 

eval(v1) = f(3.130078, 4.996097) = 23.410669 

eval(v2) = f(5.279042, 5.054515) = 18.201083 

eval(v3) = f(-0.991471, 5.680258) = 16.020812 

eval(v4) = f(3.128235, 4.996097) = 23.412613 

eval(v5) = f(-1.746635, 5.395584) = 20.095903 

eval(v6) = f(5.278638, 5.593460) = 17.406725 

eval(v7) = f(11.089025, 5.054515) = 30.060205 

eval(v8) = f(-1.255173, 4.734458) = 25.341160 

eval(v9) = f(3.130078, 4.996097) = 23.410669 

eval(v10) = f(-2.516603, 4.390381) = 19.526329 

eval(v11) = f(11.088621, 4.743434) = 33.351874 

eval(v12) = f(0.795406, 5.381472) = 16.127799 

eval(v13) = f(-1.811725, 4.209937) = 22.692462 

eval(v14) = f(4.910618, 4.703018) = 17.959701 

eval(v15) = f(7.935998, 4.757338) = 13.666916 

eval(v16) = f(6.084492, 5.652242) = 26.019600 

eval(v17) = f(-2.554851, 4.793707) = 21.278435 

eval(v18) = f(11.134646, 5.666976) = 27.591064 

eval(v19) = f(11.059532, 5.054515) = 27.608441 

eval(v20) = f(9.211598, 4.993762) = 23.867227 
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6$4$(74)0µ- 3(" 7 #*.)2"/' $839)#7 F ()* .:)* 8275*#µ)0 -;.$" 447.049688, 8)20 

µ-%$20(-47 $83 (7 #*.)2"/' $839)#7 ()* $4<"/)0 8275*#µ)0 8)* '($. 387.776822. 

!8;#7+, () <4&µ3#&µ$ (v11) µ- (7. /$20(-47 $839)#7 (33.351874) #(). (4:<).($ 

8275*#µ3, :<-" *=723(-47 $839)#7 $83 () <4&µ3#&µ$ (v15) µ- (7. /$20(-47 $839)#7 

(30.060205) #(). $4<"/3 8275*#µ3. 

 

> ,.1. #*.-<;?-" µ- (7 @A#7 (7+ -8"2)%'+ /$" ($ 9"A@)4$ B'µ$($ (-8"2)%'-9"$#($04&#7-

µ-(A22$C7) -8$.$2$µBA.).($" /*/2"/A :&+ 3()* "/$.)8)"75-; () /4"('4") (-4µ$("#µ)0 

()* $2%)4;5µ)*. D*.'5&+, () /4"('4") (-4µ$("#µ)0 -.3+ ,.1. -;.$" -;(- :.$+ 

#*%/-/4"µ:.)+ (µ:%"#()+) $4"5µ3+ %-.-E., -;(- :.$ #*%/-/4"µ:.) 8)#)#(3 B-2(;&#7+ ()* 

/$20(-4)* $(3µ)* ' ()* #*.)2"/)0 8275*#µ)0 #- #<:#7 µ- /A8)"). $4"5µ3 

84)7%)0µ-.&. %-.-E.. !(#" #() #*%/-/4"µ:.) ,.1. $. 5-&4'#)*µ- &+ #*.5'/7 

(-4µ$("#µ)0 ("+ 1000 %-.:-+ ) (-2"/3+ 8275*#µ3+ () 8275*#µ3+ #() (:2)+ (7+ 1000#(7+ 

%-.-A+) 5$ :<-" E+ -C'+: 

 

v1 = (111011110110011011100101010111011) 

v2 = (111001100110000100010101010111000) 

v3 = (111011110111011011100101010111011) 

v4 = (111001100010000110000101010111001) 

v5 = (111011110111011011100101010111011) 

v6 = (111001100110000100000100010100001) 

v7 = (110101100010010010001100010110000) 

v8 = (111101100010001010001101010010001) 

v9 = (111001100010010010001100010110001) 

v10 = (111011110111011011100101010111011) 

v11 = (110101100000010010001100010110000) 

v12 = (110101100010010010001100010110001) 

v13 = (111011110111011011100101010111011) 

v14 = (111001100110000100000101010111011) 

v15 = (111001101010111001010100110110001) 
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v16 = (111001100110000101000100010100001) 

v17 = (111001100110000100000101010111011) 

v18 = (111001100110000100000101010111001) 

v19 = (111101100010001010001110000010001) 

v20 = (111001100110000100000101010111001) 

 

6" $.(7#()"8-+ $9):3#-"+ -7.$": 

 

eval(v1) = f(11.120940, 5.092514) = 30.298543 

eval(v2) = f(10.588756, 4.667358) = 26.869724 

eval(v3) = f(11.124627, 5.092514) = 30.316575 

eval(v4) = f(10.574125, 4.242410) = 31.933120 

eval(v5) = f(11.124627, 5.092514) = 30.316575 

eval(v6) = f(10.588756, 4.214603) = 34.356125 

eval(v7) = f(9.631066, 4.427881) = 35.458636 

eval(v8) = f(11.518106, 4.452835) = 23.309078 

eval(v9) = f(10.574816, 4.427933) = 34.393820 

eval(v10) = f(11.124627, 5.092514) = 30.316575 

eval(v11) = f(9.623693, 4.427881) = 35.477938 

eval(v12) = f(9.631066, 4.427933) = 35.456066 

eval(v13) = f(11.124627, 5.092514) = 30.316575 

eval(v14) = f(10.588756, 4.242514) = 32.932098 

eval(v15) = f(10.606555, 4.653714) = 30.746768 

eval(v16) = f(10.588814, 4.214603) = 34.359545 

eval(v17) = f(10.588756, 4.242514) = 32.932098 

eval(v18) = f(10.588756, 4.242410) = 32.956664 

eval(v19) = f(11.518106, 4.472757) = 19.669670 

eval(v20) = f(10.588756, 4.242410) = 32.956664 
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6 #*.)2"/' $738)#9 F ()* (-2"/)0 7295*#µ)0 -".$" 625.372857 7)20 *:923(-49 $73 

(9. $738)#9 ()* 7295*#µ)0 #() (;2)+ (9+ 74<(9+ %-.-=+ (447.049688). 6 $738)#9 ()* 

/$20(-4)* µ;2)*+ ()* (-2"/)0 7295*#µ)0 ->.$" 35.477938. 


