Graph Algorithm IV

Instructor: Shizhe Zhou
Course Code:00125401



All-pair shortest path
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EXTEND-SHORTEST-PATHS(D,W) MATRIX—~MULTIPLY(A,B)
1 n=rows[D] 1 n+rows[A]
2 | D=4 nxn EKE 2 RCH—nxnEMH
3 fori=—lto n . 3 fori~lton
4 doforj=]ton - #4 dofori+~1ton
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Floyd-Warshall
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Floyd — Warshall(W)
1 nerows{W]
2 D%ew Complexity, /)N 5 &l
3 fork«1ton 3
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o HyXall-pair shortest path method(floyd-
warshall)

Wik All Pairs_Shortest Paths (Weight) Direct related to
WA : Weight ( FrR—PIMRER nxn AP EEAEIE ) transitive closure

{Weight[x, yIJ&il(x, y)HIRLE, WRZAAAFAE, WHEHAE oo, BINTFFA x,
Weight[x, x]I{H H 0}

W B, B Weight & FTA Y AN H B BR AR HOME
begin
form:=1tondo (3T}
forx :=1tondo
fory :=1tondo
if Weight[x, m] + Weight[m, y] < Weight[x, y] then

Weight[x, y] := Weight[x, m] + Weight{m, y]
end
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o« ByEMH B all-pair shortest path method
min 1 + AARNZRENR V 71N EAE

WYL All_Pairs_Shortest_Paths (Weight) Modify this to do
WA : Weight ( FmR—PINALER nx n SPEEEME) boolean operation!

{ Weight[x, ylR&il(x, y)HIRLE, WRIZAARIFE, WEE Moo, BINTTFEFE x,
Weight[x, x]i{H K 0}

W B, B Weight BREN SRR E
begin
form:=1tondo (IHHFH}
Jorx := 1tondo
fory :=1tondo
if Weight[x, m] + Weight[m, y] < Weight[x, y] then

Weight[x, y] := Weight[x, m] + Weight[m, y]
end
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W3k Transitive_Closure (A)

WMA: A(ER—TAHNEB xR SPREAERE )

(BHEEEAK ), WA IIE, FUHE, STFHAE x, Ak ] VE)
Wi B, EREANEIENGERG

begin Complexity, )N 5 &
SJorm:=1tondo {JA455%1])
forx :=1tondo e(ﬂs)
Jory:=1tondo

ifAlx,m)and A[m,y] thenA(x, y] := true 2 ACCESS, SLOW
(X —PRE R R PR LB )
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W1t Improved_Transitive_Closure (A) I
WA: A (FR— A0 B nxn SPEIERE ) |
|
|
I
|
|

end

(HEEETAK, ), WA YIAE, FUHE, XFHAE x, Alx ] HE)
Wi B, ERE A MEIE G s 3R
begin
SJor m := 1 to ndo (345751}
Jorx:=1tondo v
if Alx, m] then EARLY retreat
fory:=1tondo
ifAlm,y)thenAl(x, y) := true

end



Examples on transitive closure

* Adirected graph

(3

]
(4

7-1.'": - ( .

& = e
ul-l.o

O D -

)~

£ v D -
(= B
D e O

)~

I = ]
D_..I.-l.l

Cowo-D

1
0
0
|



