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1. Belmana-Kalabas metodes apraksts

Belmana-Kalabas (Bellman-Kalaba) metode lauj noteikt
visisakos marsrutus lzdz dotajai orgrafa GG virsotnei u
no visam paréjam orgrafa G virsotném. So metodi

drikst pielietot orgrafam G ar patvaligiem svariem pie

nosacijuma, ka orgrafam G nav negativa svara
konturu.

Pienemsim, ka orgrafa G virsotnes ir uy, ug, ..., u,, bet
w(G) = (wi)

ir orgrafa svaru matrica. Tiks mekléti visisakie marsruti orgrafa G
lidz virsotnei u,, kur p € {1;2;...;n}, no visam parejam orgrafa G
virsotnem.
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Belmana-Kalabas metode.
1. Svaru matricas w(G) p-to aili apzimésim ar
‘/10

VO
VO =(V9)ic12. .= 2

2. Katram £k =1,2,...,n atrodam

VF = (VF)ic12,n = 2

7

kur

k __ : k—1 .
Vi= min (g £V (=120,

kamer V4 = V9! kadam ¢ € {1,2,...,n}.

2.1. V7 ir attalumu matricas p(G) p-ta aile, citiem vardiem
sakot, V1 (i = 1,2,...,n) ir attalums no virsotnes u; lidz
virsotnei uy, t.i., V. = p(u;;up).
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2.2. Ja V¥ = oo, tad virsotne u, nav sasniedzama no virsotnes
w;. Ja V7 2 oo, tad visisako (u;; up)-marSrutu atrod sadi:
— atrod u;, € I't(u;), ka
Vit = Vil = wluisug, );
— atrod u;, € I'" (uy,), ka
Vi = Vi = w(ujuy,) utt.;
— pec galiga skaita solu atrod u;,, =u, € I'"(u;, ,), ka

q

[ — ) AN
Jm—1 B ‘/Jm - w(u]m—l7ujm,)?

tad
U’i?’“’jl’“jZ’ i "ujnl = 'U;p

ir visisakais (u;;up)-marsruts.
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2. Piemers
Atradisim attalumus Iidz 1. zim. attelota orgrafa G virsotnei up = 5 no

visam paréjam §I orgrafa virsotném, un noteiksim visisako (2;5)-marsrutu, lieto-
jot Belmana-Kalabas metodi.
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1. zim.
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0. solis. Svaru matricas

0 28 oo o0 o0 o0 23 o0 o0 00

piekta aile:

Saturs Sakums Beigas <« » Atpakal Aizvert Pilns ekrans



1. solis. Sastadam matricu

Ml

= (wis + V),

kuras i-to rindinu iegtst, saskaitot matricas w(G) i-to rindinas elementus ar at-
tiecigajiem matricas VO elementiem. Matricas M! rindigu minimumi kalpos vei-
dos matricu V!, Atrodam matricu M*:

0+ oo 28 4 oo
o 4 oo 0+ oo
oo + oo oo + oo
oo + oo oo + oo
oo + oo oo + oo
oo + oo oo + oo
52 4+ oo oo + oo
32 + oo oo + oo
oo + oo 16 + oo
oo 4+ oo oo 4+ oo
jeb
oo oo oo
oo oo oo
oo oo oo
oo oo oo
oo oo oo
oo oo oo
oo oo oo
oo oo oo
oo oo oo
oo oo oo
Taka V! #
Saturs

Sakums

oo + oo
oo + oo
04 oo
17 + oo

88888888828
w8885°088828

0o + oo
0o 4 oo
oo + oo
0+ oo
23 + oo
oo + oo
oo + oo
oo + oo
oo + oo
oo + oo

[=S] 46
o oo
18 oo
18 oo
oo 39
10 oo
oo 23
16 oo
oo oo
15 32

Beigas <«

838838888338

V9, tad parejam pie nakama

>

oo + 10
oo + 10
8 + 10
8 + 10
oo + 10
0+ 10
oo + 10
6 + 10
oo 4+ 10
5+ 10

“828888888

L 3888888388
=)

Atpakal Aizvert

23 + 23
oo + 23
oo + 23
oo + 23
16 + 23
oo + 23
0+ 23
oo + 23
oo + 23
9+ 23

oo 4+ oo
8 + oo
oo + oo
oo + oo
oo + oo
oo + oo
24 + oo
0+ oo
18 + oo
oo + oo

46

18
18

10

16
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2. solis. Sastadam matricu

M2

= (wis +Vj'),

10

kuras i-to rindinu iegtst, saskaitot matricas w(G) i-to rindinas elementus ar at-
tiecigajiem matricas V! elementiem. Matricas M2 rindigu minimumi kalpos vei-
dos matricu V2. Atrodam matricu M?:

V1, tad parejam pie nakama

0446 28+ oo
oo +46 0+ oo
oo + 46 oo + oo
oo + 46 oo + oo
oo + 46 oo + oo
oo + 46 oo + oo
52 4 46 oo + oo
32 + 46 oo + oo
oo + 46 16 + oo
oo + 46 oo + oo

jeb

46 oo oo
oo oo oo
oo oo 18
oo oo 35
oo oo oo
o) oo 52
98 oo oo
78 oo oo
oo oo 29
oo oo oo
Taka V2 #
Saturs

Sakums

oo + 18
oo + 18
0+ 18
17 4 18
oo + 18

83888E5%8838
w8885°088828

oo + 18
oo + 18
oo + 18
0+ 18
23 4 18
oo + 18
oo + 18
oo + 18
oo + 18
oo 4 18

oo
oo
18
18

10
oo
16
oo
15

Beigas

46
oo
oo
oo
oo 39
oo
23
oo
oo
32

<

8E558888R8

>

oo + 10
oo + 10
8 + 10
8 + 10
oo + 10
0+ 10
oo + 10
6 + 10
oo 4+ 10
5+ 10

“8288888288

L 3883888388
=)
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23 + 23
oo + 23
oo + 23
oo + 23
16 + 23
oo + 23
0+ 23
oo + 23
oo + 23
9+ 23

46
24
18
18

10
23
16
29

oo + 16
8 + 16
oo + 16
oo + 16
co + 16
oo + 16
24 + 16
0+ 16
18 + 16
oo + 16

46
24
18
18

10

16
29
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3. solis. Sastadam matricu

M3

= (wis + V1)

11

kuras i-to rindingu iegiist, saskaitot matricas w(G) i-to rindinas elementus ar at-
tiecigajiem matricas V2 elementiem. Matricas M3 rindipu minimumi kalpos vei-
dos matricu V3. Atrodam matricu M?3:

0+ 46
oo + 46
oo + 46
oo + 46
oo + 46
oo + 46
52 + 46
32 4 46
oo 4 46
oo 4 46

jeb

8835888885

Ta ka V3 =V?2

Saturs

28 4 24
0+ 24
oo + 24
oo + 24
oo + 24
oo + 24
oo + 24
oo + 24
16 + 24
oo + 24

85888883 RY
8

-

Sakums

oo + 18
oo + 18
0+ 18
17 4 18
oo + 18
34 4 18
oo + 18
oo + 18
11 4 18
oo 4 18

88888LEx882
wg8Bso88828

oo + 18
oo + 18
oo + 18
0+ 18
23 418
oo + 18
oo + 18
oo + 18
oo + 18
oo + 18

oo
oo
18
18
oo
10
oo
16
oo
15

46
oo
oo
oo
39
oo
23
oo
oo
32

oo +0
oo + 0
oo + 0
oo + 0
0+0
10+ 0
23+0
oo + 0
oo + 0
540

8E58888828

8888588882

oo + 10
oo + 10
8 + 10
8 + 10
oo + 10
0+ 10
oo 4 10
6 + 10
oo + 10
5+ 10

wB 288388238

23 + 23
oo + 23
oo + 23
oo + 23
16 + 23
oo + 23
0+ 23
oo + 23
oo + 23
9+ 23

min
min
min
min
min
min
min
min
min
min

46
24
18
18
0

10
23
16
29
5

oo + 16
8 + 16
co + 16
co + 16
oo + 16
co + 16
24 + 16
0+ 16
18 + 16
oo + 16

oo + 29
oo + 29
oo + 29
co + 29
co + 29
29 + 29
co + 29
co + 29
0+ 29
oo + 29

Tttt ++
G s

©8588888838

tad Belmana-Kalabas metodes darbu beidzam! Matrica V3
ir ne kas cits, ka attalumu matricas p(G) piekta aile. Attalums no virsotnes 2 lidz
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virsotnei 5 ir vienads ar p(2;5) = V3 = 24.
Atradisim visisako (2;5)-marsrutu. Ta ka
r+(2) = {8} un
VS — V@ =24 16 =8 = w(2;8),

tad uj, =8;

r'+(8) = {1;6;10} un
Ve — VP2 =16 —46 = —30 # 32 = w(8; 1),
Vg — V& =16—-10 = 6 = w(8;6),
Ve — V3 =16 -5 =11 # 19 = w(8; 10),

tad uj, = 6;
r'+(6) = {3;5} un
Ve — V38 =10—18 = —8 # 34 = w(6;3),
Ve —V2=10-0=10 = w(6;5),
tad uj; =55
tapec
Ui, Ujy, Ujo, Ujy = Up  jeb  2,8,6,5

ir vistsakais (2; 5)-marsruts ar garumu V' = 24.
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13
3. Piezimes

3.1. piezime. Belmana-Kalabas metodi var pielietot arT orgrafam ar
patvaligiem svariem, kuram nav negativa svara konturu.

3.2. piezime. Ja virsotne u, ir sasniedzama no virsotnes u; (i # p),
tad Belmana-Forda metode lauj atrast visisako marsrutu no virsotnes
u; Iidz virsotnei u,. Ka noteikt, vai virsotne u, ir sasniedzama
no virsotnes u; ¢ Atbilde uz $o jautajumu ir sada:

e ja V7 = oo, tad virsotne u, nav sasniedzama no virsotnes w;;

e ja V7 # 00, tad virsotne u, @r sasniedzama no virsotnes ;.
Miisu piemera ¢ = 3 un V;* # oo (i = 1,2,...,10), tapéc virsotne
u, = 5 ir sasniedzama no jebkuras orgrafa virsotnes.
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3.3. piezime. Visisakos (u;; up)-marsrutus var noteikt ar1 sadi. Kon-
struesim matricu

kur 0; (i # 5) ir vienads ar matricas M3 i-tas rindinas elementa Mi?’j7
kuram M}, = V;?, otro indeksu j, ka j # 4. Ja i = 5, tad uzskatam,

ka@i:95:5.
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Ta ka V{ =46 = MP, = M}, tad 6, = T;
ta ka V3 =24 = M3, = M3, tad 0y = 8;
ta ka Vi = 18 = M3, = M3, tad 03 = 6;
taka V3 =18 = M3, = M}, tad 0, = 6;
taka V2 =0= M3, tad 05 = 5;

taka V@ =10 = M3, = Mg, tad 5 = 5;
ta ka V2 =23 = M3, = M2, tad 6; = 5;
ta ka V@ = 16 = M3; = M3;, tad 6 = 6;

ta ka Vg =29 = Mg, = M3, tad 0y = 3;

ta ka Vl% =5= M§0,5 = M§0,107 tad 019 = 5.
Tatad

gwo oot o O 0
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Ta ka
0y =8, O = 6, 06 = 5,
tad visisakais (2;5)-marsruts ir
2.8,6,5
ar garumu

Ve = p(2;5) = wag + wse + wes = 8+ 6 + 10 = 24.
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Matrica 6 lauj konstruet ari visisako marsrutu lidz virsotnei u, = 5

orientetu parcialkoku Tir,.

Virsotnew; | 12|34 |56 |7 |8]9]10
AN AN AR A
Tezime 6; 71866555635

Parcialkoka f5 loki un to svari:
Loki | (1;7) | (2:8) | (3;6) | (46) | (65 | (7;5) | (8:6) | (9;3) | (10;5)
Svari 23 8 8 8 10 23 6 11 5
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Saturs Sakums

2. zim. Parcialkoks T} 5.
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3.4. piezime. Ka jau ieprieks tika mineéts, tad matrica V3 ir attalumu
matricas piekta kolonna:

p(G) =
0 28 76 69 46 42 23 36 71 55 46
40 0 48 47 24 14 36 8 43 27 24
86 53 0 41 18 8 34 55 37 T4 18
86 53 17 0 18 8 34 55 37 T4 18

_[ 68 76 40 23 0 31 16 40 60 59 | L5 | O
78 45 34 33 10 0 26 47 29 66 |’ 10
52 75 63 46 23 30 0 24 59 43 23
32 51 40 39 16 6 28 0 35 19 16
50 16 11 52 29 19 45 18 0 37 29
61 50 39 28 5 5 9 33 34 0 5
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Ja pielietot dotajam grafam Floida metodi, tad iegusim matricu
P10 Teprieks atrasta matrica 6 nav vienada ar matricas P19 piekto
kolonnu:

116 5 7 8 1 2 6 8 7
8§ 2 6 5 6 8 10 2 6 8 8
79 35 6 3 5 9 6 8 6
79 4 4 6 4 5 9 6 8 6
plo _ 79 45 5 4 5 7 6 8 g — 5
796 5 6 6 5 9 6 8 ’ 5
7T 9 45 7 8 7 7 6 8 5
8 96 5 6 8 10 8 6 8 6
8§ 995 6 3 5 9 9 8 3
79 6 5 10 10 10 7 6 10 5
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