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Anroputm 10.3.

Bxox: GeckonTypuslii oprpad G = (V, E), 3agaHHbIi CIMCKAMU CMeRHOCTeH
—

list[v].

Beixox: maccuB Index nnvHbI n Takoil, 4yTo madA mo6oit xyru vw € E cnpa-
BeaMBO HepaBeHcTBo Index(v] < Index|w].

1. begin

2. for v € V do DegOut[v] := 0;

3. forveV do

4. for w e ll—si)f[v] do DegOut[w] := DegOut[w] + 1;
5. Q := nil; number := n;

6. forveV do

7. if DegOut[v] = 0 then Q < v;;

8. while Q # nil do

9. begin

10. v < Q; Index[v] := number;

11. number := number — 1;

12. for w € ll_s;[v] do

13. begin

14. DegOut[w] := DegOut{w] — 1;
15. if DegOut[w] =0 then Q < v;
16. end

17. end

18. end.
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Aunropurm 9.2 (fIpuuk, Ipum, Jeiikcrpa).

Bxox: cBasHblii B3Bewenuslii rpad G = (V, E, c¢), 3a1aHHbIA MaTpullell BecoB
All...n,1...n].

Boixoa: Munumanbubiit octoB T rpada G.

1. begin

2 w := NPOU3BOJbLHAA BepuinHa U3 V;
3 W:=V\{w}T:=0

4 forveV do

5. begin

6. near[v] := w; dv] := Afv, w]

7 end:

8. while [T'| #n —1 do

9. begin

10. v := Min(W); u := near[v];

11. T:=TU{vu}; W:=W\{vk
12. for u e W do

13. if d[u] > Alu, v] then

14. begin

15. near(u] := v; d[u] = Alu, v];
16. end

17. end

18. end.

Teopema 9.2. Aazopumm Aprura —Ipuma — Jetixcmpo. npumenumenbuo
K censnomy eseeuwenromy (n, m)-2pady umeem caoscrocms O(n?).
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Ausropurm 11.1 (®opa, ®ankepcoH).

Bxon: cetb G = (V, E, ¢), 3anannas MaTpuueil IPoIyCKHLIX CIOCOGHOCTEH
A[l...n, 1...n], UICTOUHUK S, CTOK t.

BoIxof: MakCHMalbHbBIN NOTOK f, 3ajaHHbIA MaTpuueil F nopamka n, mis

rotopoit Flv, w] = f(v, w), || f|| — Bernuuna marcumanbHoro noroka.
1. begin

2. forveV do

3. forweV do

4. Flv,w] := 0;

5. Ifl=0;

6. repeat

7. Labeling(f);

8. if hft] < co then

9. begin

10. 1Al s= U1+ Blls v o= 5

11. while v # s do

12. begin

13. w := Previous[v];

14. if choice[v] =1

15. then Flw, v] := F[w, v] + h[t]
16. else F[v, w] := F[v, w] — h[t];
17. vi=w

18. end

19. end

20.  until Aft] = oo;

21. end.

Teopema 11.4. Aaeopuma 11.1 umeem caomcrocmo O(n®).




image11.png
Anropurm 10.2 (HeitkcTpa).

(* HaXozK[eHIe PACCTOAHMHA OT (MKCHPOBAHHOM BEPIIMHBI JO BCEX OCTAlb-
HBIX B CeTH C HeoTpUIaTelbHbIMU BecaMM *)
Bxon: cetb G = (V, E, ¢), 3anaHHaa MaTpuleil BecoB A MopsAaKa n; Bblje-
JIeHHas BepLINHA §.
Boixon: paccrosuusa D[v] or s 10 Beex BepmmnH v € V, Previous[v] — npen-
nocieHAA BepllMHa B KpaTyaiimeM (s, v)-IyTH.

1. begin

2. D[s] := 0; Previous[s] := 0; F :=V \ {s};
3. for ve F do

4. begin D[v] := A[s, v]; Previous[v] := s; end;
5. for k:=1ton—1do

6. begin

7. w:= Min(F); F := F\ {w};

8. forve F do

9. if D[w] + A[w, v] < D[v] then

10. begin

11. D[v] := D[w] + Alw, v];

12. Previous[v] := w;

13. end

14. end

15. end.
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Anroputm 10.5.
(* pacuer HamboMee paHHMX BO3MOKHBIX CPOKOB Hauajga M BBINOIHEHHS pa-
60T *)

Bxox: ceteBoit rpaduk G paGot V, sapanubiit cnuckamu Pred(v), v € V.
Boixox: HauGonlee paHHHe BO3MOKHbIE CPOKM Hayala M BBLINOJHEHHA paboT
ebeglv], efinfv], v e V.

1. begin

2 for k:=0to n+1 do ebeglk] := efin[k] := 0;
3 for k:=1ton+1do

4 begin

5. for i € Pred(k) do

6 ebeglk] := max(efin[i], ebeglk]);

7 efinlk] := ebeglk] + tm[k];

8 end

9. end.

B sTOM anroput™Me BepIIMHBI ceTeBOro rpapuka s u t 0603HaueHBI COOT-
BeTcTBeHHO yepe3 0 un + 1.
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Anropurm 10.7 (®@uoiix).

(* BorumciieHHe pacCTOAHUI Me Iy BCeMH Tapamyl BepiunH ¥)

Bxox: cetb G = (V, E, ¢), 3ajaHHasn MaTpuieii BecoB A nmopsijka n.

Boixon: paccroanua D[i, j] ana Bcex map v;, v; € V, marpuna Pred, B
]-‘IDTOpOf/'[ Pred|i, j] paBHO HOMepy mpejAnociefHeil BepIIMHbI B KpaTdyaiiiem
(vi, vj)-myTH.

1. begin

2 for i:=1to n do

3. for j:=1ton do

4 begin

5 Dli, j] := Ali, j; Pred|i, j] := i;
6. end;

7. for k:=1 to n do

8. for i:=1ton do

9. for j:=1ton do

10. if D[i, j] > D[i, k] + D[k, j] then
11. begin

12. Dli, j] :== D[i, k] + D[k, j];
13. Predli, j] := Pred[k, j]
14. end

15. end.

IlonaTHO, 4TO cnoMkHOCTE anroput™a Droita onpefenseTcA CI0HKHOCTbIO
IMKJIa B CTPOKaxX 7—14, KOTOPbI COCTOUT M3 TPeX BIOKEHHBIX LUKJIOB, BbI-
NoJHAEMBIX 1 pa3 Kamablil. OTclona cienyer

Teopema 10.5. Aszopumm Paoiida umeem caoxcrnocms O(nd).
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Anroputm 9.1 (BopyBka, Kpackaum).
Bxox: cBAsHbIil B3BemenHslit rpap G = (V, E, ¢).
Boixoa: MuHMManbHbli ocToB T’ rpada G.
1. begin

2 Sort(Q);

3 for veV do

4 begin

5. name(v] := v; next[v] := v; size[v] = 1;
6 end;

7 T :=0;

8.  while |T|#n—1do

9. begin

10. vw < Q; p := name(v]; ¢ := name[w];
11. if p # ¢ then

12. begin

13. if size[p] > size[q] then

14. Merge(w, v, g, p)

15. else Merge(v, w, p, q);

16. T:=TU{vw}

17. end

18. end

19. end.
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Anaroputm 10.4.
(* Bbrumciienre pacCTOAHMI OT BepIIMHBI V) B GECKOHTYPHOU CETH *)
Bxox: GecrontypHas cetb G = (V, E, ¢) ¢ TONOIOrMYeCKU OTCOPTUPOBAHHBI-

A
MU BeplUIMHAMM, 3afaHHas cnuckamu list[v].
Boixon: paccroanua D[v] ot vy o Beex v € V, Previous[v] — npeanocien-
HAfl BeplUMHA B KpaTyaimeM (vy, v)-IyTH.

1. begin

2. Dlv,] := 0; Previous[v] := 0;

3. for k :=2 to n do D[v;] := o0;
4. for k:=2 to n do

5. for w € lz_s;[vk] do

6. if D[w] + ¢(w, v;) < D[vi] then
7. begin

8. D[v] := D[w] + c(w, vg);
9. Previous[vi] := w;

10. end

11. end.

Teopema 10.4. Auzopumm 10.4 umeem caoxcrocnb O(m).
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OnuuleM BHayale npoueaypy OMeunBaHUA BepuinH B cetu G. Jra mpole-
Iypa ABIAeTCA MOAU(ULMPOBAHHOM BepcHeli MpoLeAyphl NIOMCKA B IIMPUHY.
B Heit yepe3 () o6o3HaueHa ouepelb, B KOTOPYIO 3aHOCATCA [OMeYeHHbIe Bep-
MIAHBI.

1. procedure Labeling(f);

2. begin

3. for v eV do do hfv] := oo;

4. Q := nil; Q < s; Previous[s] := nil;

5 while (h[t] = o) and (Q # nil) do

6. begin

7. wEQ

8. forveV do

9. if (h[v] := 00) and (A[w, v] — Flw, v] > 0)
10. then begin

11. h[v] := min(h[w], Alw, v] — Flw, v]);

12. Previous[v] := w; Q < v; choice[v] :=1;
13. end;

14. for v e V\ {s} do

15. if (h[v] := 00) and (F[w, v] > 0)

16. then begin

17. h[v] := min(h[w], Flw, v]); Q < v;

18. father[v] := w; choice[v] := —1;

19. end;

20. end

21. end;




image14.png
Anroputm 10.6.
(* Pacuer Hambonee MO3THMX CPOKOB Havala M OKOHYAHUA paboT *)
Bxox: cereBoit rpapur G pa6or V, sagauHslit cnuckamu Pred[v], v € V,
IIAHOBBIH CPOK OKOHYaHWsA MpoexTa — 7.
Bbixoa: HauGoee MO3JHUE OMYCTHMbIe CPOKH BBIIOIHEHUS U Havaia paboT
Ufin[v] u lbeg[v].
1. begin
for veV do lfin[v]:=T;
for k :=n+1 downto 1 do
begin
lbeglk] := L fin[k] — tm(k);
for i € Pred(v) do
Ifin[i] := min(l fin[i], lbeglk]);
end
end.

th

© ° N
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Omumem npouenypy Merge(v, w, p, q), TIpefHasHaAYeHHYIO MUIf CIUAHIA
1Byx aepesbeB Hy = (Vi, Ey) u Hy = (Vy, E3) 1o pebpy vw, BHewHeMYy K
ocroBHoMmy necy F. Ilpemmonaraercs, uto v € Vi, w € Va, p = name[v],
¢ = name[w].

1. procedure Merge(v, w, p, q);

2. begin
3. namelw] := p; u := next[w];
4. while name[u] # p do
begin
namelu] := p; u := next|ul;
end;

size[p| := size[p] + size[g;

T := next[v]; y := next[w];

next[v] := y; next[w] := ;
end;

mEe®eNo o

=]
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Aaroputm 10.1 (®opa, Bennman).

Bxox: cers G = (V, E, ¢), 3ananHas MaTpuueil BecoB A NOpAIKa n; BepLiy-
HbI $ U 1.

Beixon: paccrosuusa D[v] oT s o Beex BepmuH v € V, cTek S, conepmanmuit
KpaTyaimmii (s, ¢)-IyTh, WK COOBINeHNe, YTO UCKOMOTO My TH B CETH He Cy-

IIeCTBYeT.

1. procedure Distance

2.  begin

3. Dls] := 0; Previous[s] := 0;

4. for v e V\ {s} do

5. begin D[v] := A[s, v]; Previous[v] := s end;
6. for k:=1ton—2do

7. for v e V'\ {s} do

8. for weV do

9. if D[w] + Alw, v] < D[v] then
10. begin

11. D[v] := D[w] + Alw, v];
12. Previous[v] := w

13. end

14. end;

15. begin

16.  Distance;

17.  if D[t] < co then

18. begin

19. S=nil; S <tv:=1

20. while Previous[v] # 0 do

21. begin v := Previous[v]; S < v end
22. end

23.  else writeln («Not exists»);

24. end.




