
mekiq ,yetige oein zehiy

30/1/01

oienn `l jxrna x xai` yetig .1

lk xear ,wecape (d`lel i"r aexl) jxrnd ixa` lr cg` cg` xearp :oeirx (`)

.`ad xai`l mikiynn f` `l m` ,epniiq f` ok m` .x l deey m`d ,cg`

.jxrna `vnp `l x -y oniq mixai`d lk z` epwca m`

dxwna .O(n) okle jxrnd ixa` lk lr xearp rexbd dxwna :zeikeaiq (a)

.
(1) okle "dlgzdd lr" `vnp aehd

oienn jxrna x xai` yetig .2

il`nyd xai`d lr riavi l .l, r miriavn/miqwcpi` ipy wifgp :oeirx (`)

lr riavi r dnecae rbxk eilr milkzqny jxrnd-zz ly (xzeia ohwd)

jldna .rbxk eilr milkzqny jxrnd-zz ly (xzeia lecbd) ipnid xai`d

mb miiw `ed f` jxrna miiw xai`d m`y jkl b`cp mzixebl`d zvix

:mixwnl wlgp .rbxk eilr milkzqn ep`y jxrnd-zza

.ep`vn `l ,wiqtp okle wix jxrn lr mvra milkzqn f` l>r m` .i

a[t] z` wecap .(r e l oia irvn`d xai`d) t=(l+r)/2 aygp ,zxg` .ii
:mixwn ,x l qgia

.wiqtp ,ep`vn f`e a[t]=x .A

oian cg` zeidl aiig `ed f` miiw xai`d m` f`e a[t]>x .B
.jiynpe r=t-1 rvap .a[l],..,a[t-1]

.jiynpe l=t+1 rvap okle mcewl ixhniqd dxwnd df ,a[t]<x .C

ivg zegtla cxei eilr milkzqny jxrnd lceb divxhi` lka :zeikeaiq (a)

.
(1) okle "dlgzdd lr" xai`d z` `vnpy zeidl leki .O(logn) okle

bubble sort oein .3

seqay b`cp (i=1,..,n-1) i-d divxhi`a ,zeivxhi` n�1 rvap :oeirx (`)

df i"r jkl b`cp .oekpd xai`d didi a[n-i] d mewna xai`d divxhi`d

mixtqnd m` ,(oinil l`nyn) jxrna micenv mixai` zebef lr xearpy

xai`d z` "raraz" ef dlert .mze` silgp oekpd xcqa mpi` befd jeza

.a[n-i] d mewnl mi`znd

�(i) zervazn i-d divxhi`a .zeivxhi` n � 1 zervazn :zeikeaiq (a)

sqep mewn yxec mzixebl`d .�(n2) `ed reviad onf k"dq okl .zelert

.O(1)

1



merge sort oein .4

i-d divxhi`d zligzay jkl b`cp ,zeivxhi` �(logn) rvap :oeirx (`)

-dn ueg) 2i�1 ly jxe`a mipienn mirhwnn akxei jxrnd (i=1,..)

mipienn mirhwnn akxei dteqae (xzei xvw didi ile`y oexg`d rhwn

ipy jetdp .(xzei xvw didi ile`y oexg`d rhwndn ueg) 2i ly jxe`a

.befin zlert i"r cg` rhwnl mikenq mirhwn

.�(k + l) zgwel k; l mikxe`a mikxrn ipy ly befin zlert :zeikeaiq (a)

,xzeid lkl zg` befin zlerta szzyn xai` lk divxhi` lkay al miyp

divxhi` lk okl .befin zlerta mitzzyn mixai`dn zivgn zegtl oke

.�(n logn) `ed dvixd onf k"dq okle zeivxhi`�(logn) yi .�(n) zgwel

sqepd mewnd zeikeaiq okl ,zenewn n ly xfr jxrn yxec mzixebl`d

.�(n) `id

quick sort oein .5

mixai`d lky jk jxrnd z` xcqpe jxrna xai` zi`xw` xgap :oeirx (`)

.epinin eidi epnn milecby mixai`d lke el`nyn eidi df xai`n miphwy

jxrnd z`f dlert xnba .epxviiy mikxrnd-izz ipy z` ziaiqxewx oiinp

.oienn didi elek

mipey mixai`d lk xy`k .
(n2) zeidl dlelr rexbd dxwna :zeikeaiq (a)

.O(n logn) didi rvennd onfd zi`xw` dxeva xiv xai` mixgea ep`e

quick f` oiinl mivex xy`k zihwxt .O(1) `id sqepd mewnd zeikeaiq

.xzeia zeaehd ze`vezd z` ozep sort

bucket sort oein .6

jxrnd z` wexql ozip M `ed jxrnd ixa` ly mikxrd megz m` :oeirx (`)

-pi` zxfra .rited xai` lk minrt dnk (xfr jxrna yeniy i"r) xetqle

xzeia ohwd xai`d z` dlgzda aezkp :jxrnd z` oiinl ozip ef divnxet

-rtd xtqnk ohw ikd ipyd xtqnd z` k"g` ,ritedy minrtd xtqnk

.'eke ritedy min

gwel jxrnd zwixq aly ,�(M) gwel xfrd jxrn qeti` aly :zeikeaiq (a)

dvix onf k"dq okl .�(M + n) gwel ycgn jxrnd zaizk aly ,�(n)
.�(M) sqep mewne �(M + n)

megzd lceba miielz eid `l epi`xy mincewd yetigd inzixebl` :dxrd (b)

-yn `ed megzd lceb df mzixebl`a ,(ze`eeyd ipein) jxrnd ixa` ly

.izern

mekiq .7

-yd ipein epi`x .(ilnihte`) onf O(n logn) migwely d`eeyd ipein epi`x (`)

.(ilnihte`) sqep oexkif O(1) mikixvy d`ee

!ok ?miiw m`d .elld zepekzd izy z` alyny mzixebl` epi`x `l (a)

ipan qxewa cnlp ,heap sort `ed minqgd ipy z` biyny mzixebl`

.1 mipezp

2


