CMSC 451 Oct. 19
Pynamic  Progroumuing  (1V)

ML~ Poxe  Shortest Path -

Given  weighted oligruph  G= (V,B), w/ woight w.

SIVL%\Q—SOMOQ Shortese Posky (SSSP) (fep.“{ lectuse,)
&ol‘ Some Sowrce  vertex S, fwwf shortesf, PWV\ g->q)\7'vt_

(—7 N :\ \/\ VV\z\ E\
Dyjksorac Olmsalogn)  pon-vegutive weights ouly
Reflaou ~Ford O(M W ) ho g . wef%mt cyele -

A= Poie Shortest  Putin . (APSP)
fo\[‘ any wmveV, covv\?uﬁe Shortest pathh U= V.
Repect | okgg%ogw omd  § ~Of: s e %"‘)>/ OCn? W\)
F (syel= Worshal 0n*) negusiie weight a((oweo(

Clowde (lust week) O (V1)

&



lnpuck / Output  Fopwort
O Jkstrct /] B-F, a.oéJ‘acemc% (st -
Flb\joq ~ Worsha(( (M% bcency Wabrix -

APSP reswt  dCusv] Y wu OCr?)
no Pch ‘o Sade &Face USTHY qog. List.

WQ.%V\DQ& A&J acency WOET]X . W

wlu,vl = o D> W eane U=V

= W, = d w&(ﬁe U -, W/“BP&"‘GW-
PR
/ N\ ( §0 100 3
©= © 2|10
3 It 2 O

@\d‘.‘P\/& Formeek . dowv) | clistoue O]K shortest potc >

to Gecouer the actual lbod‘Mv

h Cw, VY, “Wook” beoween U SV e be ony
MT&[)OTV\V own §, FQW U= -
next Tu, vl. next SCG.P Trom u, o “Q 9'[3' U=y



DP Fervwm\a’oiovl

How % reduce shorbest Pa’tMs o SubProlews ?
problems, dCu, vl
- By Hedges i the Pm?
d(&(\k, v) = Shorfest puth W > Vv w ot mast € ec’ﬁ:eg\

~. Floyd & Wowshall : restrict the, et of vertices
Yo path con go tirough.

k
d( )(u)v) = st crf shortest qu u->v. &t.
Ow\\é verfices 1 sk can be  used|

as  interpediote Stops.
O(OA) (wv) = CQCMJ V)
E’(U\\M?\Q‘. k=T



Bose Case - OQ(O)(isj) = w(i,J) v L)eV
« shortast poch . 1) &t
k2 1: consider i.,J eV. d Gd) = only 41 KF & ollosed as it Stopg_
Cose 1. ghortest pactin cloes wnat poss W\Mu%h k
> only {0 k=03 an be used

=\) .
3 st s o (1,3

Cuge #2° Shorfest poch - pass wmwgv\ K-

Stuce  no hegutive st c,gde,, kK & visited once

. K st w30 --k (loue
= patha s \,? k?b “ oY  elloweg.

eocn Pwr\, S @ Fo\w with §0, k4] a8 termedictey
S wt o A0 o £ d% 00




[A)L%j) k= o

(\<§ (=), . .
L) = o™ W) .. ] k> |
V“TV‘( 4, 0+ d ‘Uc,\)‘)

Rociom ~ wp -

F—\,O\ACM Wosshall (WB
fov V= 1 wn

/&0\‘ \) c 4 w0 e O((O)
d v, L)] < WU')J]
for k €1 0w before+ ol= of
§O(‘ \, < 1 VD - &@CI(K)
1
ﬁgr 36 won (k1)

d[»)JJ < Vi L&th )
f[\, K+ d[k;\;])
retuwen ol - -]

R\M\mv\ck gme -+ On?)

()



Spuce COVV\P\QXPV%-‘ V)
\/\/V“ég? dC\QU)S] ouly needs cﬂcts\)t—)-]\

W\MQ&O\‘Q OVL\% Pl WPlQ S c{f the d— 04TuLy
(S wired =
YEE{ CQUC)(\ \) V]QGQQS CPC[C ) ({JJ)

—>
-
ACWQN&% only 1 s peeded \o A0 )
(t—ﬂ )
t{/ ol (]
hot “P tedd M round I<

IS#—‘COSI



troct e shortest Pcﬁ/\/\:

Hoyd- Wosehall (WB
for L= 1w W
for y € 1 wwn
dli) )1 € wihj)
Tl ) € @
for k & 1 % wn
for L€ 1w on
for (e 1 wow
newlost € dTy, &) tdt\@\j]
i wewlore (@ dBujl — ¥ <
dBujl & fowlest — ¥7 you

\/\[‘wjl < £ . j(\% e
recwsiol ol
ressn dt ), we d. qet- path

Gk = poth G )
& \/\C\U‘) =0 | refum Cup
elee Wil < \/\t‘\,jl
(et Qe = pkiia Qo) ®
qok ~ pAM Ced )

Cixt CUMCO%;, ,



H=0 4 4 0 get-path(2,4) : get-path(2,3) ® get- pathLng)
30 0 34 S
4 0T & (get- path___) @get path(1,4))
3020 23 eB.1)e 14

@wasbtovv W\Mﬁ &efv J:)(Aﬂ/\ Cou alumd& Jv@»(vwfvtcxb&?

Prother way -
FW\é&* Wosshall (WB
for 1 = 1w W
/&0\* \) SEA T "
dii) ) € wih jd

next Li,\s] & J
for «w < 1 v; -
for L& 1 & n
for (e 1 ww
newlost € dii, &1 € olTicj]
i vewlow < diiyj]
di‘mj]{“ e Cest
hext T,)§3 < next T, K]
refen dt ), hextlT ]

8®“P&W(*)J>‘ V<=2, .
Cowhile VAR VS ety it (1),



- By ﬂe&ges W the P‘M‘€
dm(mﬂ = Shorfest puth w -V w at mast ¢ ecfgeg\

M/\/\_/\g_/\/>l/

—
€ eafﬁe%,

vnid-,uom con be oy K & \/, (KEuy V)

Case #k, W\M‘lao?w{ sk,

U —~—>k ~—V

e
€/ edges Yo edgey

49w k) + d¥? e, )

v W 1)) £=1
d(u)y) =
win (4 twr) + dik) ;) )) ¢=2
Kev

dL\) — eq(l\ ___))&(4) - d(g’) e > O(CM) M

rowadq
each \"Qw\dz 2 CD(Q'> = 4(26\ :)COI‘ L= o u
\]Qor 3 & | v
for k< f o

—_— = ==

PAMA MG Hiwe.

Overadl Time  OCn> legn)



