MATHB6b = Lecture |1 (09/24/2029
Next Thursday, Ock 2, s dhe midierm exam

@D

— yakdh ol Gy an email LSt eve ddkaik m e Same:

To v X 'D]‘\fS\YJ\\A 0\?60”\%7\/\
O\wa —’A C,ovru\'v%
— WV‘"?[”XH’\?]

— vunviants

Connelnos "‘E Dié)lcsim]s A\qpv?h%/m

We g‘rs\r ol Some o \eA o‘@ 3[&,«{5&]* fhe (,J@ w?llw%w
o %Jﬂ/\w’l"eg Prove 52\13 eorreches cf Pév\)ks}—m}z a%mkfﬁm-

Ruprdy . 3 P 1e & choak pub for 6 4k £, fhn g
MW@P% ande €D i @ gha({ezﬂooﬁﬂ ’gfw s b 1

Proof.

Lz\’ e shovtest Fa’fﬁ\ bvowb 2 bk k (A

be Bokon indo %ﬁ)})ﬁ%ﬁ P, bmwt_ W
A%%landpgbm%%k. P
m*)é:o‘)w\'a ls S%Y\é Ahak P\ | P=pUp, vIs
s o SP {)WM s fo T VA

lo Chaw -P@\L[am{)wfg) we. contidr o allerrafie Pafen B
jera*m//f'/'oi’fﬁaf't& ]’03%’\% KWMP AF e came hime,
A 0 pott 1Ren combinadd woitl B (g < oK) naed et
SNl be o path!



@2

Pesumt fwe & ondlar podte By hom £ b 3 Aok e chatler
Aran V. Tan ROUG s 4 P 5

i yee be & walC xWWI A b k. @&@
“PZ?Q 3@? WQ(M d f fWJ/ MM“ pa
wh A uniom 0’? oQA,ra-lcc( FOLTM avtcl

Riyeeded %J% A
/étm o\\ Cq‘;(Zk W(\ ree—kc\ od()b,@ Do Wﬁwﬁjat‘f::i C%ZS Ane
@ A direte adle lr\ o&hon
C@V\ ehadt-enk %d%
gAY GWJ My ks saa. ophrolity of P!

omd duslf wse. e Fc«kﬂs

Pm‘&}a 2
- Ao be fag shidesh FM& disknges. N divested \’”‘%)'Psb’””“ A bk
€

‘e o shetel ?aﬁﬁv A{% 43 d@)+ Qd gﬂ all (4»&

Proof
( ) \P\oe o chotsl ok W%W%meim[;@%

8@)- &(@ 01(4,)+(1 )91(14)5;1)
G?> Z/Q\' OQ(A):'%(HH—/% VH,(})GP We W;l\SL\DW?I\S AN SP_

e P ke gmi—iy -y ko Wk Jei-d(0) =0, we jutt
2]t abore %m’?m\z %( al ars m P



&(‘(> = d('{a) = M\A‘ﬂ;‘} ‘\" C"‘B\—l/iﬂx
= Al) T Ciiy

= S (@ ) =did=2).
(e,i)e? i
e Ho lugh 2 ok P e el o 40, e shmiet pek
Aictance %«w & b . So Pis a shodeet sk Pﬁtﬁ’" -

We e m«dw—}h Correutne s DE :Di\&kdms . o ]mron fhre
Same, wie induskon o 8|, e saﬂadfag W”iﬂf{% labeled nodes-
M%U%Sl e, H )’wd@& N -

M any Hordion, Hhe follaing Hwo conditione  hold-
0y ¥ieS, d) s optinal e

— ALY does Mot inerease
— dG)2dy) ¥jeS, and
— 0“'1:) FQWSMMIT Pﬂ‘jﬁd (,e/,\.gﬁﬂ bmm L1
(2 HjesS, dp e of o Shottest padfe P from 5P |

2o Hat all nodet kel S’cdw‘sga Lec S()%&E %WN“S
w g PAR dhan A= A0




$n tords, Hhe ghordest pafh P ik complels corfin S,
Q)(&f\’gvm ,anl’a/rc,osﬁweﬂ"wﬁmvw vode 4 €S

+o Jeé Via  anc (@J),

@

We — assume jmra)w‘e/g () and (2) Aeld %( \é\:’o\. We

o M condinue Ho buold w@v\ EE \<) re., ufen we

QQ@UT‘\QQCES . ¥ Node. Seleshon (www i S %nw §>
x upoke (+)

We show Hof condibons (1) and (2) Jold Qé('[)u Bottn
e Skfs (in the F" deradion).

% inducfon mﬁw’ AG) ie Hhe logthof shobedt paife
6*0%@ bo 1 éﬁ\m%@n P*) /)(3 2o &(l) Y OF\'?WWQ/ we Chow
Hhe  lengln ‘f€ owy  ofher At Faﬁ/\ um{uiwiwg@k lipet o
o node g B & ab lnsl- a2 %% as Al




=

Consider P=F, UP, o shoot. S |
longth (P = d(r) @ : %B_
(.U\(gﬂ" (:Pz) 20 ‘G

%gww%mmﬁe;(u Wﬂgg‘g

= lorghh (P) = lglh (R 4 longth(P) z dl2)
e cndition 0 Relde G [S] <k g wel

—

Qolde ot Contnder 1RZ P

UPDALIEH) o’mmk‘mg. &" g
(92

Mo UPDITEG), ) el Pl wpeeled o AV Gy
for (L pERE).
Mo fhase  tupdates, 1) 7 d& 36 =

i Lo Re
Aleo, W‘M&W‘ fyom R Lol 2a }m 9
B Al Gd) in e P R Hewee

Poall ) alto holde.

-4 +¢,

@2

in Z{df@%)) dii) < dlr).



O ofhex (m«‘s D A\fd‘fas Q%o%ﬂtﬁm F}Cl(xs 7\0&)& bvm ’g’ M the "nmyg
bor o thaiy shorkeal potic longle from s

Gzymplwxﬁrb\ of D:)(ksjms Mamr%m +
_TRL bﬂﬂ&mok sle.{;s ne node ge|echion OW:\ OPTDP?FE&) in Eﬂbak Herotion.

algorithm Dijkstra;
begin
S:=¢,8 =N
d() : = = for each node:E N
d(s) : = 0 and pred(s) :
while [S| < n do

begin
let i € S be a node for which d() = min{d(j): j€ S}; J
S o % Node <elechon
S:=8- i

for each (i, j) € A(j) do
ond: d(j) > d(i) + cthen o)) : = d()) + c;and pred(}) : = - ’zg ()PDKFE/*»)

end;

Figure 4.6 Dijkstra’s algorithm.
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