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Tusi g0l vEn 18R N3 919 1MY91 Ford-Fulkerson Fufhunniailfinieds
Aunile Residual network) Tunisudfam Tavvmiwauelugiunnvessimilon (Pseudo-
code) UAZUHNAINTNI9IU (Flow chart) it
Imitialization: Set F; N Stop = False,
Create the residual matrices ( M (R, ) , M(A)) by passing matrix M(N) to
- . function “Residual’_ (See fnsection 3.1.1) _

Iteration: While Stop =False

Find Path in residual graph R,, using function Findpath (See in section 3.1.2)

If Path# [v,] Then A(P,)=minA

ooy

T A{F, J#0

Improve residual nelwork

A=A - A(Pk) % Decrement A, by A(F,)
A,=4, +A(R) % Increment A, by A(F,) End
Else Stop = True End

End
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(Pseudo-code) & 3l

Function [ M (R, ), M (A)] = Residual (M(N))

Fori=1ton

For j =1ton

If N,_ ;=1 Then RN,,' y =1= RN‘ i End  %Create residual matrix
If RN,;,,-= 1 and N,.'j= | Then A, ; =_C,._j —F,.J

Elself— R, ~=Tand N =0 Them & =F,
Else A, =0 End
End

End
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Function Path =Findpath( R, , v,,v,,A)
Initialization: Path =[v,], k =1

Iteration: While Stop = False

While i, # n
San ﬁ__ﬁ—ieom'ffo;i T T T T T T =" B T = — i e

For j =1ton
If Ry, j) = |
v ¢ Path

If A +#0 Then Push v; in Path
Increment & by 1
Seti, =j
Break;

Else Increment Count by 1 End

Else Increment Count by 1 End
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Else Increment Count byl End

End
- I — If Count =n I
- If i =s - - S
Stop = True
e — —ElseR;; (i, ;i,)="0
- _ Path =[v,] , k=1 End
_End
End
Stop = True

e

End
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UUINN(breadth first search : BFS ) AdaA 1A M8 3.2.1
Initialization: Set /| =0; Sfop = False
Create the residual matrices (M (R, ) , M (A)) by passing matrix M(N)to
function “Residual” {See in section 3.1.1)
o /
' Iteration: While Stop = False
Find Path in residual graph R, using function “BFS”
(See in section 3.2.1)
S '* —— B Path# v} ' / e
Find minimum (A(Z, }) in Path
A(ﬂ):ﬁlﬁ A,, >0
Improvement residual network
A=A, —A(Pk) % Decrement A, by A(F,)
A=A, +A(Pk) % Increment A, by A(F)
o . _ Anmetwork
S | {1-11{*) . S

Fo=F+ AN % Increment flow by A,
IfC, =r,

Then Cutedge (7, j ) by setting N, Ry, »RBy,;,;=0 End

Lj?

—Else Stop—="Troe—Emd

End
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START

False

e _ ImidalFow=0___)— e

Find path E’omvlmt-t-) v,

*‘l‘rue

Find resldual capacity
A(ﬂ)::‘r}ig b, >0

;

Improve residual capacity
A, = A -A(P)
A, 20 +A(F)

:

~———|Cutedge In which-A—=0)

and recompute M(J}EN)

¥ ¥
711 3.6 A3 HaYeatuneuds Dinic

o A o -y Y v
3.2.1 Y HAHIENTIT M IO VHIAGDVIBTZAUNLUHHINIG

5 ]

9 3 w9 A A AdA w A o v
G]ﬂmﬂﬂ%'lﬂ'ﬁ?“ljﬂ 311) ﬂNiJM‘imﬂﬂ’mﬂﬂu‘ﬂQﬂiuﬂ15ﬂuﬂ1!LUULLu1ﬂ315 (breadlh first

L W ar 1 A o Qr Qs :f
search: BFS) 2INUHAUNTY l‘]JENLLT’TﬂQ]Jﬁ']U'VIN B ANN1TA

Fll[lcﬁﬁn [RN 3 Path] = BFS( RN !v] ’vu ’A)

A w a a - o =5 Y= 9 ) ]
reme—= FNAUIUs URSHISRINI S UAT DU IBANA— (AN DA BT M HRAURT DA — e

(¥

Initialization: Path =[v)] , k=1,Travel =[], Next =[], Row=[], Find =[]
Iteration: While Stop = Falsc
While & #n
For j =1twon

If Ry (k,j) =.1and v, ¢ Path
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Then Enqueuve v, in Nex/ End
End

e = e
Fet#, bethe lengthrof Mext

U7, )

For j =1to ],

IfA %0 Then Paush v, in Path

Enqueuve—Path-in—Find

)

T Next(J) #v, ' T

Pop v, from Path
Else Ry (k,Next(j))=0
Else Push v in Path
Enqueue Path in Travel

Break; End
End

Else 1,=[]

I Find=[] Then Siop-Truc End
End
If Travel =[] Then Dequecue the first vector from Find
And set Path to such a vector
v, = last clement in Path
Nexi =]
e Else Path=Travel

Stop=True  End
End

End
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31]1"; 3.9 3o eEuRY I INMsTAr NS Inadmiudaediei 4.
3.3 Funerituns Augmenting Flow
Tuiadethendnimdamsinuves Augmenting Flow ﬁ‘luumﬁﬂm%’ﬂﬂﬂgagm
(Underlying graph) Tunisudiaym Tassziinauslugdinuvessiafion (Pseudo-code) t1ay
URUERINSYNU (Flow chart) daft
o Imitialization: Srop —False , M =1, Travel =[]
- Create the underlying matrix (M (G, ) Jand flow the residual matrix( M (A)) by
passing matrix A (V) to function “Underlying” (See in section 3.3.1)
fffff - —— — —lterations:—— While Siop =False ——— — - — — — — 0 —
Find Path inunderlying graph G,, using function “Findpath”
(See in section 3.1.2)
If Path# [v)]
MGy, ,-N ;=0 Then A, =C, , —F,, %Forward arc
Ele G, ,-N, =1Then A, ,=F  End %Backward arc
B f_é_(:ﬂ,):_al'l}_i%é,-_j_f_m.T._:_,____,T:_‘)/u__i_lld__inimUIn (A(B))inPath___ .~
If A(F,)#0
Improve flow in network
If GN‘,,J -N,,=0 % Forward arc
Then F;} =F, +A(Pk)
Else G, -N, =1 %Backward arc
Then fjj =F —-A(F,) End
End

Else Siop =True End

4 End
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Flad path

fram y 10 v In (G
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Falie

A(Pl)zmig.A”>0

Y

Check are

Ferward arc

Batkward arc

)

Impreve Flow

Flap=Fap+a(h)

Tmprave Flow

Fla,)=Fla,)-A(R)

5

1 b
717 320 urua NI NUYEITUABLTE Augmenting Flow

3.3.1 uneritmsadanslyagiu

et P el St e~ et V= 7 B I Bl - S P B S~ S
nsiyngmveanieIwn nsntTwReN DIl N minudifRsusindmiag

4 4 o~ =] a s a1 dy
a,, wiihudwiou e FuSouilusiaifion (Psendo-code) 14ware 'l
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