
sxba milw milelqn z`ivn
dxcbd

u1n lelqn)p = 〈u1, ...uk〉 lelqn ly lwynd .(oeekn `l/oeekn)G = (V,E) sxb idi
.
∑

1≤i<k

w (ui, ui+1) epid (ukl

u1n milelqnd zelwyn lk oian)menipin w (p) m` ukl u1n lw lelqn py xn`p
(ukl

(ilnipin)lwyn eze` ilra mipey milelqn dnk - cg` lw lelqnn xzei okzii dxrd

hlw
t ∈ V cri cewcewe s ∈ V cewn cewcew .w : E → R+ lwynn G = (V,E) sxb

hlt
(xzeia lwd lelqnd e`)tl sn xzeia lwd lelqnd lwyn

dhiyd
mdil` Sn lwd lelqnd ly elwyn z` epayig mxear micewcewd zveaw=S

S = {s} , S = {s, v1} , ...S = V

oky epi`y cewcewl lelqn lk ik ,mipkyd lr lkzqp oey`xd aeaiqa ?`vnp ji`
.mipkyd jxc xearl aiig

cewcewd z` mixgea - lw df dpey`xd dxigaa ?mrt lk cewcewd z` xgap ji`
aexw ikd iciind cewcewdy dghad mey epl oi` ze`ad zexigaa la` .aexw ikd

aexw ikd zn`a `ed
:ztqep dxcbd xicbp df liaya

vn ueg Sl jiiy lelqna cewcew lky lelqn `ed vl sn cgein lelqn dxcbd

xzeia jenpd lwynd lra cgeind lelqnd `ed vil sn lwd cgein lelqn dxcbd

vil sn micgeind milelqnd lk oian

D (i)a xenyp vi ∈ V lkl .n = |V | jxe`a D jxrn xenyp

vi sn lwd lelqnd ly elwyn z` xenyp :vi ∈ S m` •

cgeind lelqnd ly elwyn z` xenyp vil Sn cgein lelqn yi m` ,vi /∈ S m` •
.vil Sn lwd

∞ xenyp ,zxg` •

xzeia jenpd `ed Da ely jxrdy cewcewd z` Sl siqep ,aly lka
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:sxbd lr mialya xearp
S D (s) D (b) D (c) D (d) D (e)

S = {s} s 0 10 2 ∞ ∞
S = {s, c} c 0 9 2 5 ∞
S = {s, c, d} d 0 9 2 5 8
S = {s, c, d, e} e 0 9 2 5 8

b

(Dijkstra)dxhqwiic ly mzixebl`d
S ← {s}
D (s)← 0
for all v ∈ V :

D (v)←

{
w (s, v) if (s, v) ∈ E

∞ if (s, v) /∈ E

p (v)← s

while S 6= V

*let v0 ∈ V − S such that D (v0) minimum

S ← S ∪ {v0}
for x ∈ V − S ∩Adj (v0)

**D (x)← min {D (x) , D (v0) + w (v0, x)}
if D (x) changed

p (x)← v0

dxhqwiic ly dvixd onf
.O (|V |) - (zepey`x zexey 5)legz`d aly

:O
(
|V |2

)
- ixwird alyd

okle ,O (|Ev|) gwiz dpexg`d ford z`lel if` ,v ipky zveaw zeidl Ev onqp

.O

( ∑
1≤i≤n

|Evi |

)
= O (|E|) gwi whiled ly miaeaiqd lk lr xarn

?df z` xtyl xyt` m`d .O
(
|V |2

)
gwiz *a zpneqnd dxeyd
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!xyt`

.O (log |V |) onfa menipind z` `ivedl lkep * dxeya f`e dnixra D ikxr z` xenyp
lkl O (log |V |) onf .D ikxr iepiyl n`zda dnixrd ikxr z` okcrl jxhvp ** dxeya

O (|E| log |V |) k"dq - oekcr

:dvixd onf

O (|V |+ |V | log |V |+ |E| log |V |) = O ((|V |+ |E|) log |E|)

htyn
xzeia lwd lelqnd ly elwyn z` v cewcew lkl xifgn dxhqwiic ly mzixebl`d

.vl sn

dgked

(aigxpe)ycgn gqpp

lk .xl sn xzeia lwd lelqnd ly lwynd `ed D (x) ,x ∈ S lkl :aly lka .1
.Sa `vnp lelqnd

sn xzeia lwd cgeind lelqnd ly lwynd `ed D (x) ,x /∈ S lkl :aly lka .2
.xl

.|S| lr divwecpi`a gikep

legz`d alyn zexiyi raep S = {s} |S| = 1 :divwecpi`d qiqa

.|S| = k + 1l gikepe |S| = kl dprhd zepekp gipp
k + 1 alyl k alyn xarna Sl mitiqeny cewcewd z` v0a onqp

:(1) z` gikep

lwd lelqnd ly lwynd=D (x) divwecpi`d zgpd itl .x ∈ S−{v0}a opeazp •
`vnp xl sn lelqnd lke (D (x) z` dpyn `l dhqxwiic :al eniy)xl sn

.x ∈ S − {v0} lkl miiwzn (1) okle S − {v0}a

x = v0 xear •
ly lwynd=D (v0) divwecpi`d zgpd itl .dhqxwiica dpzyn epi` D (v0)
elwyny gikedl dvxp .(S−{v0}l ziqgi)v0l Sn xzeia lwd cgeind lelqnd
jk v0l sn p lelqn yiy dlilya gipp .D (v0)=v0l sn xzeia lwd lelqnd ly
lwd cgeind lelqnd lwyn D (v0) ik)cgein lelqn epi` p .w (p) < D (v0)y

(xzeia

lelqnd ly `yixd ly elwyn z` w1a onqp .Sa epi`y pa oey`xd cewcewd x idi
,xnelk .v0 cr xn p ly lelqnd ly `tiqd ly elwyn z` w2a onqpe x cr p ly

.w (p) = w1 + w2
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D (x) ≤ okl .(w1 elwyne)xl sn cgein lelqn epid x cr p lelqnd ly `yixd
okl .miiaeig zelwynd ik w2 ≥ 0 ipy cvn .(divwecpi`d zgpdn)w1

D (x) ≤ w1 ≤ w1 + w2 = w (p) < D (v0)

lwd lelqnd ly elwyn D (v0) ,okl .dxizq .v0 z` xgea did `l dxhqwiic ,okl
v0 z` eptqedy iptl rbx cgein lelqn ly elwyn did D (v0)y oeeik .v0l sn xzeia

.Sa `vnp lelqnd lk eiykr ,Sl

:(2) z` gikep

onqp .xzeia lwd cgeind lelqnd ly elwyn D (x)y gikedl dvxp .x ∈ V − S idi
:mixwn 3l wlgp .xzeia lwd cgeind lelqnd z` p

ztqed iptl mb D (x) = w (p) okle S−{v0}l qgia mb cgein lelqn p ,v0 /∈ p .1
dxeydn Sl Sl v0

D (x) = min {D (x) , D (v0) + w (v0, x)}

.mcew didy itk D (x) z` xi`yi dxhqwiic

.p lr x ly mcewd v0 ,v0 ∈ p .2
w (p) = D (v0) + okl ,v0l sn xzeia lwd lelqnd ly elwyn=D (v0) (1) itl

dxeya jixvy itk okcri dxhqwiic okle w (v0, x)

D (x) =≤ min {D (x) , D (v0) + w (v0, x)}

itl .p lr x ly encew z` ya onqp .p lr x ly mcewd epi` v0 la` v0 ∈ p .3
p′ okle ,S−{v0}a elek `vnp yl sn p′ xzeia lwd lelqnd divwecpi`d zgpd

� .dxizq .v0a xaer y cr sn p ly `yixd la` ,v0 z` likn epi`
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