
zia ilibxzn zel`y lr xarn

1zia libxz

2 dl`y

xai` x`ypy cr ,2l jxrnd z` wlgl mrt lk ,"axw ec" oi`n zeyrl `ed oeirxd
xyt` f`e ,(ilniqwnd xai`d `ed yxeydyk)ze`eeyd ly ur oi`n epl xvep .oexg`

.lecb ikd ipyd xai`d z` `evnl ick ura zcxl

4 dl`y

` sirq

.xzei ohw eixg` xai`dy oey`xd xai`d z` `evnl xyt` ix`pia yetig zxfra

a sirq

rhwn lka ix`pia yetig f`e ,mirhwnd z` `evnl ick ix`pia yetig ,aey

5 dl`y

:dxitq ilewiyn gikedl heyt dprhd z`
.aexd xai` - x

x miinrt ly zebefd xtqn - a
mipeyd zebefd xtqn - b

x `l beqn mipeyd zebefd xtqn - c

b+ x >
n

2
⇒ b <

n

4
− c

2a+ 2c >
n

2

a >
n

4
−

b

2

z` miwlgnyk zxnyp dprhd - jxrna leyne cxtd mzixebl`a dprha ynzyp
.diqxewx zeyrl ozip okle ,2l jxrnd
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3 dl`y

.H oekiy ly oeirxa ynzyp
dniyxd z` wlgp oeivgd itl .zixar itl (select zervn`a O (n))oeivgd z` `vnp

.d`ld oke ,ivgl wlgpe zilbp` itl oeivgd z` `vnp ivg lka .ivgl
:diipad onf

T (n) = O (n) + 2T

(
n

2

)
= O (n log n)

jxrn lr miytgn m` ,aly lka xy`k ,ix`pia yetig mirvan ytgl mivexyk
diipyd dtyd itl ievg `ed m`e ,ivg xegal dira `l df f` eply dtyd itl ievgy

:yetig onf .mi`vgd ipya yetig mirvan f`

qH (n) = O (1) + 2qH

(
n

4

)
= O

(√
n
)

qE (n) = 2qH

(
n

2

)
= O

(√
n
)

2zia libxz

1 dl`y

itl mipiinn (miixewnd mikxrd itl)dveaw lke ,mipiinn ,mixai`d lk z` mixtqnn
.xetqnd

2 dl`y

oiinl ick Counting Sorta aey f`e ,zeveaw itl oiinl ick Counting Sorta ynzyp
.dnvr ipta dveaw lk

3 dl`y

` sirq

.(RadixSort)qiqa oein dyrp f`e ,n qiqal xiarp

a sirq

.reaw C la` - zextq C cr yi mrtd mpn` .qiqa oein dyrpe n qiqal xiarp ,aey
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4 dl`y

a sirq

ipyd alyd z` .onf x gwi oey`xd alyd - mixai` x yiy gipp .qiqa oein dyrp
,(mipiienn xak miizxtq cgd ik)dlrne zextq 2 yi mdly mixtqnd x′ lr wx lirtp

.onf O (n) gwi elek yetigd okle ,x+ x′ + ... = n k"dq .onf x′ gwi df okle

b sirq

xzei zefexgn iptl d`a gxkda `l miieqn jxe`a zfexgn oky - dpey dl`y ef
.zekex`

wifgny ,n xzeid lkl jxe`a jxrn dpap .zfexgn lka yi zeize` dnk xetqp
.jxe` lka zefexgnd ly zexyewn zeniyx

(befin oeina enk)befin rvap okn xg`l .envr ipta jxrna `z lk qiqa oeina oiinp
zfexgnd lk z` wecal `l ick oiienn `z lky dcaera miynzyn xy`k ,mi`zd oia

.mrt lk
.(mi`zd lkl)O (n) gwel cxtpa `z lk oein .onf O (n) zgwel jxrnl dwelgd

.O (n) k"dq - O (n) gwel befind

5 dl`y

1

2i
lceba didi id wlgd - mieey `l miwlgl ilcd z` wlgp

3zia libxz

dxrd

.iaiqxewx mzixebl` zzl `l - inpic zepkz lr dl`ya ziaiqxewx `gqep miywanyk
.zihnzn `gqep wx `l` - mifore miif mr ynn mzixebl` jixv `l

2 dl`y

CLCS (i, j, k)
r1, ...rk ueli`d zgz s1, ...sje t1, ...ti ly ztzeyn dxcq zz

CLCS (i, j, k) =



/ k > 0 ∧ (i = 0 ∨ j = 0)

0 k = i = j = 0

CLCS (i− 1, j − 1, k − 1) + 1 ti = sj = rk

max (CLCS (i− 1, j, k) , CLSC (i, j − 1, k)) ti 6= sj

CLCS (i− 1, j − 1, k) + 1 ti = sj 6= rk

(j e` i itl)zeakyl eze` wlgl xyt`y zexnl - icnin zlz jxrn ici lr ynnp
.mewn jeqgl jke ,zncewd dakyd lr qqal daky lke
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3 dl`y

mivex .si - jxrna miieqn mewn lr lkzqp .mipey mixtqndye oiienn hlwdy gipp
.mdipy z` likne sia miizqne 0a ligzny wlc zepgz ly oekiy yi m` zrcl
wlc zepgz ly oekiy yie 15 ≤ si − sj ≤ 25y jk sj dcewp didzy jixv df liaya

(dxeg` zenewn 15 cr).wecal dl`k zenewn O (1) k"dqa yie - sj cr 0n
?ziweg dxeva s0, ...si z` okyl ozip m`d - f (i)

f (i) =

{
1 i = 0∨15

j=1 f (i− j) (15 ≤ si − si−j ≤ 25)

6zia libxz

1 dl`y

A (x) = (x− a0) (x− a1) (x− a2) · · · (x− an−1)

.O
(
n log2 n

)
a litkdl epywazd .

n−1∑
i=1

i = o
(
n2
)
gwiz dxiyi dltkd

-kde ,cg` lk
n

2
dbxca minepilet ipy lawp ,ivgl mepiletd inxeb z` wlgp m`

.diqxewxa jiynp jke -
n

2
log

n

2
gwiz ipya cg` mzlt

2 dl`y

` sirq

.dpey`xd dxeyde dpey`xd dcenrd z` wx meyxp

a sirq

.litkpe mepilet xeza (szeyn xai` mr ,dpey`x dcenre dxey)dvixhnd z` meyxp

3 dl`y

cg` lk litkpe (mitteg miwlgd)2m lceba miwlg
n

m
l n dbxca mepiletd z` wlgp

.ma mdn
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7 zia libxz

1 dl`y

` sirq

.dheyt dgkedd ,k = 2 `id daeyzd

a sirq

.zeiwegd z` xaey `edy d`xpe ,ibef i` lbrn yiy dlilya gipp ,mirav 2a ravp

b sirq

eprbd m` .mirav ipya reavl ick (BFS e`)DFS epnn uixpe cg` cewcewn ligzp
.v"ec epi` sxbd - dxizql

2 dl`y

oald lelqnd htyna ynzyp

3 dl`y

.milelqnd z` xetql dira `l ef f`e ,ibeleteh oein rvap

4 dl`y

.xhewd zeevw md miwegx ikd miipyd miieqn cewcewny gikedl ozip

5 dl`y

` sirq

ibeleteh oein rvap

a sirq

,sxbdn mze` xiqp df ixg` .0 dqipk zbxc mdly el` lk eayi dpey`xd dxeya
.d`ld oke (dxqdd xg`l)0 dqipk zbxc mr el` lk eayi diipyd dxeyae
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