
Åäíî îïòèìàëíî ðàçïðåäåëåíèå íà

ìàíäàòèòå íà ïàðòèèòå çà

40. Íàðîäíî ñúáðàíèå

ïî èçáèðàòåëíè ðàéîíè



Çàäà÷à çà ðàçïðåäåëåíèå íà ìàíäàòèòå ïî ïàðòèè

Äàäåíè ñà p ïàðòèè (p = 7), êîèòî ñúáèðàò ïîâå÷å îò 4% îò äåéñòâè-

òåëíèòå ãëàñîâå íà èçáîðèòå çà 40. Íàðîäíî ñúáðàíèå. Îçíà÷àâàìå

ïàðòèèòå ñ 3@, 6@, 8@, 12@, 14@, 17@ è 19@. Ìàíäàòèòå çà òåçè

ïàðòèè ñå îïðåäåëÿò ïðîïîðöèîíàëíî íà ïîëó÷åíèòå ãëàñîâå (Ìåòîä

íà Ä'Îíäò). Íåêà i-òàòà ïàðòèÿ å ïîëó÷èëà vi ãëàñà â öÿëàòà ñòðàíà.

Áðîÿò íà ìàíäàòèòå íà ïàðòèèòå ni (i = 1;2; : : : ; p) å ðåøåíèå íà

ñëåäíàòà îïòèìèçàöèîííà çàäà÷à:

min
i

vi

ni
! max

 
max
i

ni

vi
! min

!

pX
i=1

ni =M; (M = 240);

êúäåòî ni ñà öåëè íåîòðèöàòåëíè ÷èñëà è ðåøåíèåòî å:



No ïàðòèÿ ãëàñîâå ìàíäàòè
i vi ni
1 3@ 1129196 82
2 6@ 725314 53
3 8@ 234778 17
4 12@ 189268 13
5 14@ 296848 21
6 17@ 467400 34
7 19@ 280323 20

Îáùî 240



Çàäà÷à çà ðàçïðåäåëåíèå íà ìàíäàòèòå íà ïàðòèèòå

ïî ðàéîíè

Äàäåíè ñà r èçáèðàòåëíè ðàéîíà (r = 31), êàòî çà âñåêè ðàéîí å

îïðåäåëåí ïðåäâàðèòåëíî áðîÿò íà ìàíäàòèòå mj â òîçè ðàéîí (ïî

çàêîí ïðîïîðöèîíàëíî íà íàñåëåíèåòî ìó).



No Èçáèðàòåëåí ìàíäàòè
j ðàéîí mj

01: Áëàãîåâãðàä 10
02: Áóðãàñ 13
03: Âàðíà 14
04: Âåëèêî Òúðíîâî 9
05: Âðàöà 7
07: Ãàáðîâî 4
08: Äîáðè÷ 7
09: Êúðäæàëè 5
10: Êþñòåíäèë 5
11: Ëîâå÷ 5
12: Ìîíòàíà 6
13: Ïàçàðäæèê 9
14: Ïåðíèê 5
15: Ïëåâåí 10
16: Ïëîâäèâ ãðàä 10

No Èçáèðàòåëåí ìàíäàòè
j ðàéîí mj

17: Ïëîâäèâ îêðúã 11
18: Ðàçãðàä 5
19: Ðóñå 8
20: Ñèëèñòðà 4
21: Ñëèâåí 7
22: Ñìîëÿí 4
23: Ñîôèÿ 1 13
24: Ñîôèÿ 2 11
25: Ñîôèÿ îêðúã 8
27: Ñòàðà Çàãîðà 11
28: Òúðãîâèùå 4
29: Õàñêîâî 8
30: Øóìåí 6
31: ßìáîë 5

Îáùî: 240

Çàäà÷àòà å äà ñå ðàçïðåäåëÿò ïîëó÷åíèòå ìàíäàòè íà ïàðòèèòå ïî

èçáèðàòåëíèòå ðàéîíè.



Íåêà X =
n
xij

o
i;j
ñà ðàçïðåäåëåíèòå ìàíäàòè íà i-òàòà ïàðòèÿ â j-òèÿ

ðàéîí. Òîãàâà òðÿáâà äà áúäàò èçïúëíåíè ðàâåíñòâàòà:

rX
j=1

xij = ni; i = 1;2; : : : ; p;
pX

i=1

xij = mj; j = 1;2; : : : ; r; (1)

êàòî xij ñà öåëè íåîòðèöàòåëíè ÷èñëà. Òåçè îãðàíè÷åíèÿ ñà ñúùèòå

êàêòî ïðè öåëî÷èñëåíà òðàíñïîðòíà çàäà÷à. Èçâåñòíà íè å è ìàòðèöà-

òà íà âîòà ñ åëåìåíòè vij � áðîÿò íà ãëàñîâåòå íà i-òàòà ïàðòèÿ â

j-òèÿ ðàéîí, i = 1;2; : : : ; p; j = 1;2; : : : ; r. Ùå ðåøàâàìå çàäà÷àòà ïðè

ñëåäíèòå äâå ïðåäïîëîæåíèÿ çà ðàçãëåæäàíèòå ïàðòèè:

� ðåãèñòðàöèÿ âúâ âñè÷êè èçáèðàòåëíè ðàéîíè ñ äîñòàòú÷íî äúëãà

ïàðòèéíà ëèñòà;

� vij > 0, ò.å. âñÿêà ïàðòèÿ ïîëó÷àâà ïîíå åäèí ãëàñ âúâ âñåêè èçáè-

ðàòåëåí ðàéîí.



3@ 6@ 8@ 12@ 14@ 17@ 19@ wj

01: 34771 28448 7376 7497 6142 25472 14899 124605

02: 56050 35201 8683 7468 20679 28557 12697 169335

03: 55942 60248 13130 11707 17920 18916 15427 193290

04: 45205 27521 7247 7357 15272 6121 10226 118949

05: 24545 10869 2594 2795 2608 8026 4327 55764

06: 38996 19679 3685 6515 6808 1213 6771 83667

07: 19817 16417 4025 3622 6303 4041 6459 60684

08: 35478 21457 4002 5955 7748 14058 3926 92624

09: 17746 4870 1064 540 2229 63570 1975 91994

10: 27685 16955 3762 2818 3065 978 4844 60107

11: 25531 16765 4538 3793 6485 5658 5867 68637

12: 30826 15824 2461 3138 4418 3047 6514 66228

13: 39100 23978 5560 7089 9163 14829 12725 112444

14: 23444 15455 3839 2889 4029 261 7058 56975

15: 52499 26851 6470 8609 14165 10238 11920 130752

16: 42434 42996 14105 7678 12946 11797 21187 153143

17: 54575 33498 6027 7474 12314 15331 15060 144279

18: 15975 9549 1430 1772 5133 36435 2290 72584

19: 33400 25945 7050 7396 15125 14483 10558 113957

20: 23262 10162 1360 1805 4250 27514 2130 70483

21: 28006 14878 3363 4363 7941 8414 5745 72710

22: 18308 9813 4097 5365 2461 9060 5624 54728

23: 62206 43311 36536 11129 16992 899 20148 191221

24: 47318 36011 29869 13133 15437 4097 15336 161201

25: 53267 35644 20693 13636 17554 954 14911 156659

26: 40210 20860 5607 5612 11590 4712 7296 95887

27: 56809 28980 9435 9848 15325 8929 12046 141372

28: 22528 6262 2493 2759 5897 28610 2003 70552

29: 42585 23826 4452 8505 10033 21156 6535 117092

30: 26972 16018 2468 2050 10412 27455 6065 91440

31: 27581 13591 2324 3472 4837 1943 4207 57955

vi 1123071 711882 229745 187789 295281 426774 276776



Ïðåäè äà ôîðìóëèðàìå îïòèìèçàöèîííè çàäà÷è, ùå äàäåì ðàçïðå-

äåëåíèåòî X0 íà ìàíäàòèòå ñïîðåä ÖÈÊ, ò.å. ñïîðåä ìåòîäèêàòà íà

ÖÈÊ.Ùå îòáåëåæèì, ÷å ïî òàçè ìåòîäèêà ñà ðàçïðåäåëÿíè ìàíäàòèòå

íà âñè÷êè ïàðëàìåíòàðíè èçáîðè îò 1991 ã. äî ñåãà.



3@ 6@ 8@ 12@ 14@ 17@ 19@ nj

01: 2 2 1 1 0 2 2 10

02: 3 2 1 1 2 3 1 13

03: 3 4 1 1 2 1 2 14

04: 3 2 1 1 1 0 1 9

05: 3 1 0 0 0 0 0 4

06: 5 2 0 0 0 0 0 7

07: 2 2 0 0 0 0 0 4

08: 3 2 0 0 1 1 0 7

09: 0 0 0 0 0 5 0 5

10: 3 2 0 0 0 0 0 5

11: 3 2 0 0 0 0 0 5

12: 4 2 0 0 0 0 0 6

13: 4 2 0 0 1 1 1 9

14: 3 2 0 0 0 0 0 5

15: 4 2 0 1 1 1 1 10

16: 2 2 1 1 1 1 2 10

17: 3 3 0 1 1 1 2 11

18: 1 0 0 0 0 4 0 5

19: 2 2 0 1 1 1 1 8

20: 1 0 0 0 0 3 0 4

21: 3 2 0 0 1 1 0 7

22: 2 1 0 0 0 1 0 4

23: 1 2 5 1 2 0 2 13

24: 1 2 4 1 1 0 2 11

25: 3 2 2 1 2 0 2 12

26: 5 2 0 0 1 0 0 8

27: 5 2 1 1 1 0 1 11

28: 1 0 0 0 0 3 0 4

29: 2 2 0 1 1 2 0 8

30: 1 1 0 0 1 3 0 6

31: 4 1 0 0 0 0 0 5

mi 82 53 17 13 21 34 20 240



Íàêðàòêî, ìåòîäèêàòà å ñëåäíàòà: íàé-íàïðåä ìàíäàòèòå íà âñÿêà

ïàðòèÿ ñå ðàçïðåäåëÿò ïðîïîðöèîíàëíî íà ïîëó÷åíèòå ãëàñîâå ïî

ðàéîíèòå (ïî Ä'Îíäò). Òúé êàòî ñóìàòà îò ìàíäàòèòå íà ðàçëè÷íèòå

ïàðòèè â åäèí ðàéîí (èçîáùî) íå å ðàâíà íà îïðåäåëåíèòå ìàíäàòè çà

òîçè ðàéîí, òî ñå ïðàâè ïðåðàçïðåäåëåíèå íà ìàíäàòèòå ïî ðàéîíèòå

â ðàìêèòå íà âñÿêà ïàðòèÿ. Ðåøåíèåòî íà ÖÈÊ îçíà÷àâàìå ñ X0.



Çàùî òîâà ðàçïðåäåëåíèå íå íè õàðåñâà?

Ïðèìåð ïî ðàéîíè:

3@ 6@ 8@ 17@

09: 17746 0 - - - - 63570 5

23: 62206 1 43311 2 36536 5 - -

24: 47318 1 36011 2 29869 4 - -

Ïðèìåð ïî ïàðòèè:

3@ 6@

06: 38996 5 19679 2

17: 54575 3 33498 3

23: 62206 1 43311 2

Êîå å �õóáàâî� ðàçïðåäåëåíèå?

Íÿìà íàé-äîáúð êðèòåðèé çà òîâà - çàâèñè îò ìîäåëà.



Ìîäåë 7 (Ê. Èâàíîâ)

Íàé-èçïîëçâàíèÿò ìîäåë çà íàìèðàíå íà ðåøåíèå, óäîâëåòâîðÿâàùî

íÿêàêâè îãðàíè÷åíèÿ, íàé-áëèçêî äî èäåàëíîòî ðåøåíèå (áåç îãðàíè-

÷åíèÿ) å ìèíèìèçàöèÿ ñ l2 íîðìà (íàé-ìàëêè êâàäðàòè).

F7(X) =
pX

i=1

rX
j=1

 
vij

vi
�
xij

ni

!2
+

rX
j=1

pX
i=1

 
vij

wj

�
xij

mj

!2
! min (2)

Ëèíåàðèçàöèÿ íà çàäà÷àòà (Í. ßíåâ)

Çà âñÿêà äâîéêà (i; j); i = 1; : : : ; p; j = 1; : : : ; r ïîëàãàìå:

xij = xij1+2xij2+ � � �+ qxijq =
qX

k=1

kxijk

 
vij

vi
�

k

ni

!2
= f

(1)
ijk ;

 
vij

wj

�
k

mj

!2
= f

(2)
ijk ; k = 0;1; : : : ; q:



Öåëåâàòà ôóíêöèÿ å:

F (X) =
pX

i=1

rX
j=1

qX
k=0

�
f
(1)
ijk + f

(2)
ijk

�
xijk: (3)

Òúðñèì minF (X) ïðè îãðàíè÷åíèÿ:

rX
j=1

qX
k=1

kxijk = ni; i = 1;2; : : : ; p;
pX

i=1

qX
k=1

kxijk = mj; j = 1;2; : : : ; r;

qX
k=0

xijk = 1; i = 1;2; : : : ; p; j = 1;2; : : : ; r; xijk 2 f0;1g; çà âñÿêî i; j; k:

Ðàçìåðè íà çàäà÷àòà: (p = 7, r = 31, q = 6)

� íåèçâåñòíè: pr(q+1) = 1519;

� ñúáèðàåìè â öåëåâàòà ôóíêöèÿ: pr(q+1) = 1519;

� îãðàíè÷åíèÿ: p+ r = 38 îò ïúðâèÿ âèä è pr = 217 îò âòîðèÿ âèä.



3@ 6@ 8@ 12@ 14@ 17@ 19@

01: 3 2 1 1 0 2 1

02: 4 2 1 1 1 3 1

03: 4 4 1 1 1 2 1

04: 3 2 1 1 1 0 1

05: 2 1 0 0 0 1 0

06: 3 2 0 1 1 0 0

07: 1 1 0 0 1 0 1

08: 3 2 0 0 1 1 0

09: 1 0 0 0 0 4 0

10: 2 2 0 0 0 0 1

11: 2 1 0 0 1 1 0

12: 3 2 0 0 0 0 1

13: 3 2 0 1 1 1 1

14: 2 1 1 0 0 0 1

15: 4 2 0 1 1 1 1

16: 3 3 1 0 1 1 1

17: 4 2 1 1 1 1 1

18: 1 1 0 0 0 3 0

19: 2 2 1 0 1 1 1

20: 1 1 0 0 0 2 0

21: 3 1 0 0 1 1 1

22: 1 1 0 0 0 1 1

23: 4 3 3 1 1 0 1

24: 3 2 2 1 1 1 1

25: 4 3 2 1 1 0 1

26: 3 2 1 0 1 0 1

27: 4 2 1 1 1 1 1

28: 1 1 0 0 0 2 0

29: 3 1 0 1 1 2 0

30: 2 1 0 0 1 2 0

31: 3 1 0 0 1 0 0



Òîâà ðåøåíèå å åäèíñòâåíî! Çà äà äîêàæåì òîâà òâúðäåíèå, êúì

îãðàíè÷åíèÿòà íà çàäà÷àòà äîáàâÿìå îùå åäíî:

X
x
(0)
ijk

=1

xijk � pr � 1;

êúäåòî x
(0)
ijk å íàìåðåíîòî ðåøåíèå. Òúé êàòî î÷åâèäíî

X
x
(0)
ijk

=1

x
(0)
ijk =

pX
i=1

rX
j=1

qX
k=0

x
(0)
ijk =

pX
i=1

rX
j=1

1 = pr;

òî ðåøåíèåòî íà íîâàòà çàäà÷à ùå áúäå äðóãî. Çà ñòîéíîñò íà öåëåâà-

òà ôóíêöèÿ çà íîâîòî ðåøåíèå ïîëó÷àâàìå

0:7030951292 > F7(X7) = 0:7020591912:

Çà ðåøåíèåòî íà ÖÈÊ X0 ïîëó÷àâàìå F7(X0) = 2:04346.



Çàùî òîâà ðàçïðåäåëåíèå å ïî-äîáðî?

Ïðèìåð ïî ðàéîíè:

3@ 6@ 8@ 17@

09: 17746 1 - - - - 63570 4

23: 62206 4 43311 3 36536 3 - -

24: 47318 3 36011 2 29869 2 - -

Ïðèìåð ïî ïàðòèè:

3@ 6@

06: 38996 3 19679 2

17: 54575 4 33498 2

23: 62206 4 43311 3



Çàêëþ÷åíèå

GLPK, BSD, AMD64, 2GHZ

Àíàëèç íà ðåçóëòàòèòå:

� íàé-ëîøè ñëó÷àè;

� òåãëà íà äâåòå ñóìè â öåëåâàòà ôóíêöèÿ F7(X7) = 0;0576+ 0;644;

� ñðàâíåíèå ñ ðåçóëòàòà íà È. Áîæèíîâ;

� ñðàâíåíèå ñ äðóãèòå ìîäåëè ...

Ïîëó÷àâàíå íà ðåçóëòàòè çà ïðåäèøíè èçáîðè.

http://www.math.bas.bg/~nkirov/2005/izb_s.pdf

http://www.math.bas.bg/~nkirov/2005/izb_s1.pdf



Áëàãîäàðÿ çà âíèìàíèåòî :)


