
minzixebl`e mipezp ipan2011 xanva 4 jynd - Selection ziira.dniyxa elba kd xai`d z` mivex .N jxe`a L dniyx dpezpoexzt
Selection ziira oexzt 1 mzixebl`.i`xw`a x ∈ L xai` mixgea.L1 xn miphwy mixai`e L2 xn mileby mixai` - miwlg ipyl L z` miwlgn

Select (L1, k) mixifgn len (L1) ≥ k m`
x z` mixifgn len (L1) = k − 1 m`

Select (L2, k − len (L1)− 1) mixifgn zxg`.dvixd onf zlgez - T (n) onqp.xzei dkex`d dniyxd zz zxgap inzy gippe "miiniqt" didp.[n
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= 8n− 4 ≤ 8n.(8n xzeid lkl e`) O (n) `ed rvennd dvixd onf okl.(Quick-Sort enk) O (
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) `ed xzeia rexbd dvixd onf - ziaa ewa
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mitxb
DFSe BFS:`ad sxbl 1 ewewn DFSe BFS rvap

1
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7:xez mr dyrp BFS:didi xezdn d`ivide dqipkd xq
1 → in

2 → in

1 → out

4 → in

2 → out

3 → in

5 → in

6 → in

4 → out

3 → out

7 → in

5 → out

6 → out

7 → out :`ed xezl miwwd zqipk xq okl
1243567:xqa zipqgnl miwwd z` qipkp ,zipqgn mr DFS dyrp zrk
1243567 .zipqgndn xqd itl mze` `ivep f`e"rqepd okeqd ziira" - dxbdmrt ww lka xaery v1v2, ..., vn, v1 lelqn `evnl mivex .G = (V, E, W ) lwyenn `ln sxb oezp.ilnipin lwyn lra `ede weia zg`dxrd:yleynd oeieey i` z` miiwn Gy migipn

w (u, v) + w (v, k) ≥ w (u, k) libxzmzixebl` e`vn .rqepd okeqd ziiraa xzeia aehd lelqnd ly lwynd wbest idie l"pk G oezp.w ≤ 2wbest lwyn mr zg` mrt znev lka xwand lelqn `veny il`inepilet
2



oexzt
G ly yxet ur `ed v1 → v2 → .... → vn → v1 rqepd okeqd ziira ly ilnihte` lelqny al miyp:ilnipind yxetd urdn xzei jex` `ed okl .(dpexg`d zywd `ll)

wbest-tree ≤ wbest-route.zeielitk hinype DFSa (lwyexw zxfra mi`ven eze`y) ilnipind yxetd urd lr xearp:didi ely lwynd .miinrt znev lk lr mixaer ea lelqn lawp f` DFSa urd lr xearp m`
2wbest-treelelqn lawp okl ,lelqnd z` zxvwn wx miww zhnyd ,yleynd oeieey i` z` miiwn sxbdy oeeik:l deey e` ohw ely lwyndy zg` mrt riten znev lk ea

2wbest-tree ≤ 2wbest-route libxz.zerahn ibeq n oia dxinny zerahn zxnd zepg yi.j rahn Rij = i rahn:e {Rij}
n

i, j=1
dxndd iqgi z` lawnd mzixebl` eazk.xg` rahnl g` rahn xindl xzeia daehd jxd z` `ven .1.sqk gieexdle dxndd zepg z` "zenxl" ozip m`d `ven .2dgpd.Rii = 1oexzt:`ad ote`a i1 qetihn 1 rahn ly dxnd miyer m`

i1 → i2 → ... → im.im beqn zerahn Ri1i2 · ... ·Rim−1im milawn f`milwyne {1, ..., n} miznv mr sxb xibp
w (i, j) = ln (Rij) `ed v1v2...vm lelqn ly lwynd zrk

ln (Rv1v2) + ln (Rv2v3) + ..+ ln
(

Rvm−1vm

)

= ln
(

Rv1v2 · ... · Rvm−1vm

)`evnll dlewy j rahnl i rahn xindl xzeia daehd jxd z` `evnl ynn dler zipehepen lne zeid.jl in xzeia jex`d lelqnd z`:sxbd zezyw ly oniqd z` jetdp
w (i, j) = − ln (Rij).sxba xvw lelqn z`ivnl lewy didi df f`e- O (V · E) = O

(

n3
)a miznv ipy oia lelqn `evnl ozip xet-onla i"r .zeilily zezyw yiy okzii.miilily milbrn oi` m` '`l oexztmiiwzny jk v1v2...vnv1 miww yiy xne` ilily lbrn

− ln (Rv1v2)− ln (Rv2v3)− ...− ln (Rvmv1) < 0

− ln (Rv1v2 · ... ·Rvmv1) < 0

Rv1v2 · ... ·Rvmv1 > 1:`ad xqa v1 rahn zxnd i"r sqk gieexdle zepgd z` zenxl xyt`y xne` dfe
v1 → v2 → ... → vm → v1wwn mdil` ribdl ozipy miilily milbrn `ven `ed :xet-onla i"r lbrnd meiw z` zelbl xyt`m` dlgzd 'wp lkn ilily lbrn `vni mzixebl`de xiyw sxbd ,zeniiw zezywd lke zeid .`venddxfg i"r seqpi` r gieexdl ozip ,ilnihte` lelqn oi`y `id '` sirql daeyzd ,df avna .dfk miiw.ililyd lbrnd lr3


