
11 d`vxd - minzixebl`e mipezp ipan2011 xanva 4 miilnipin milelqn.BFS milirtn heyt ,deey lwyna zezywd lk m` •:Dijkstra - zeiaeig la` zepey zezyw •.x`yd z` V \Sae vi wx `vnp Sayk miligzn .miww zeveaw izyl miwlgnmixibn
dj =

{

vi, j i, j are neighbours

∞ else :divqwlx
dij = dj = min (dj , dk + wkj) .k ∈ S xy`k.Sl eze` mixiarne V \Sa ilnipin dj xear ww mixgea.mew alya Sl qpkedy ww ly mipky xear wx dij z` miaygn ,iyrn ote`a:zllek zelr.ww lk ly rvenn mipky 'qn = E

V
dler oekrd.V dler menipind zxiga

O
(

V ·
(

E
V
+ V

))

= `id zelrd k"dq okl ,ww lkl aly epl yie ,aly lka dxew menipind zxigae oekrd.O (

E + V 2
)

= O
(

V 2
)zelrd f`e logV zgwel menipind zxiga f` ik daxda zxei zelrd ,dnixra miynzyn m`.O (E + V logV ) `id zllekd-lx mirvan la` Dijkstra enk - Bellman Forda miynzyn ,zeiaeig gxkda `l zezywd m` •.miwwd lk lr divqw.O (V · E) `id zelrd.oeekn sxbdy gipdl yi ,df mzixebl`a

Floyd-Warshall mzixebl`.sxba xzeia mixvwd milelqnd lk z` `veny mzixebl`mxtqny miiniptd miwwd mr jl i oia ilnipind wgxnk dkij xibpe ,ixeiq xtqn ww lkl ozip.k xzeid lkl
d0ij =

{

wij i, j are neighbours

∞ else

k− 1 r 'qn likny xwi xzei `l lelqn yi xnelk ,xfer zn`a `l k z` siqedl eay avn zeidl lekif`e ,k r miww likdl lekiy lelqn xy`n
dkij = dk−1

ij miiwzn f` ,iniptd lelqna `vnp ok k m`e
dkij = dk−1

ik + dk−1

kj okl
dkij = min

(

dk−1

ij , dk−1

ik + dk−1

kj

)1



:`ed mzixebl`dsxba mixvwd milelqnd lk z`ivnl Floyd-Warshall mzixebl` 1 mzixebl`.zxg` ∞e mipky i, j m` d0ij = wij xibp
for (k = 1; k ≤ |V | ; k ++)

dkij = min
(

dk−1

ij , dk−1

ik + dk−1

kj

) .O (

V 2
) `id oexkifd zelre O (

V 3
) `id dvixd zelrsxb ly bevii.w lwyn mr jl in zyw zpnqn (i, j, w) mixtqn ly zeyly - zezyw zniyx i"r bevii .1.dxhn f`e xewn itl zpiennn dniyxd z` miwifgn.O (E) `id oexkifd zelre ,O (logE) gwiz zyw yetig:zeiepky zvixhn ii lr bevii .2

Aij =

{

wij i, j are neighbours

−∞ else.O (

V 2
) `id oexkifd zelr la` O (1) gwiz zyw yetig f`e.jynda nlp - (Hash Table) aeaib zlah .3zniyx `id epnn z`veiy dniyxde ww bviin jxrna `z lk .zeniyxl miriavn ly jxrn .4.zyw el yi mdil` miwwd.(rvennd mipkyd 'qn) O (

E
V

) `id df dxwna zyw z`ivn.O (

log
(

E
V

)) gwiz zyw z`ivny lawp ,dniyxa `le yetig ura zezywd z` wifgp m`ze`e i` - ditexhp`:mibeq ipyl zewlgzn zeiebltzd.Pi - dia e` P (x) - dtivx:ditexhp` dpzyn xibp ,dia zebltzda
H = −

∑

i

Pi logA (Pi):lawp Pi = 0 i 6= 1 lkle P1 = 1y jk `id zebltzdd eay ipeviwd dxwna
H = 0.zilnipin ,0 `id zkxrna ze`eed i` zenk f`eif` ,i ∈ {1, ..., k} lkl Pi =

1

k
eay ,jetdd ipeviwd dxwna

H = −
k

∑

i=1

1

k
logA

(

1

k

)

= −k ·
1

k
logA

(

1

k

)

= − logA

(

1

k

)

= logA (k).H = 1 lawp f` A = k xgap m`ze`e xqeg yi H = 1 xy`ke ze`e i` oi`y xne` H = 0 xy`k ,1-l 0 oia ze`e i` mleq lawp ,jk.hlgen
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`yix ew.zxg` ze` ly `yix `l `id ze` meyy jk zeize` ly eiw `ed `yix ew.('a ly `yix '` f` ik) 010111 didi 'a f`e 01011 zeidl '` z` wp lynly zeidl leki `l xnelk:zlgezd didi iqetihd dlind jxe` if` .aygnd ly beviia dlind jxe` - ℓi jxe` dlin\ze` lkl xibp
L =

∑

i

Piℓi .ohw didi Ly mivexdprh:miiwzn `yix ewa
L ≥ k ·H .(ditexhp`d H ,zeize`d xtqn k)onted ewlevit lke 0 `ed dl`ny levit lk ,dlra z`vnp dlin\ze` lk eay ,ur zervn`a bivdl ozip `yix ew.1 `ed dpinidly zegikydy zg` ze`l oze` aygd ,zilnipin zegiky mr milin\zeize`d izy z` xag .1.zeiegikyd izy xeaig `id.mixaegn `l mixai` yi er lk '`l xefg .2dxvw ikd `id xnelk) dlrnl ikd z`vnp ddeab ikd zegikyd mr dlin\ze`d eay ur lawp ,ef dxevadkex` ikd xnelk) dhnl ikd z`vnp dkenp ikd zegikyd mr ze`\dlind eli`e (mihiaa bevii zpigan.(mihiaa bevii zpigan
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