e o i -

UNITA

C HEBRTER -1,

x —

_T_u'runw:-'fmu Te -ALKORITHM™MS
—— _.-——'—'_" ] ———t

_——'. s I l — &
‘ - -
|EE. Mavme A ahl.l"l"ﬂ'!'? e a;ﬂn {:ﬁ Y H-e Narat
“ g ) e 0D

pleps e transfor
oy etion St ST sefpranee
LS set O Tob
@ " —P Liem 'fo]: be cosaled pul ‘o ordeY to sebve
"‘-".F Ei’l"ﬂ : class DI' ‘,,‘,.,Lhma LS
o Apete probter " i
THu~T
C‘ﬂ.ut.ﬁl ar &
Fi-olsdh'ﬂ- ﬂf‘ A st - P c-.Lan:-:-h.-n st
_,_.....--"'""! - 1
_-_..’-""d., _Fﬂtmwﬂ-lﬁr F&"'F!”H.M -
AT Hro wat c,uMFlef'E C\,f\'é'r o
buouse beeh

ins | ey Hrons




® 'f*'ﬂﬂﬂnt; of -ﬁm?ﬂ:— Each "slp  muse be . ;’?
clefioed hm.}? nnta Sne Tnter pretation: )

©) Definitin of Deapaniies U5 5 EM,_ atep auat have a

bnigue artd,:nul ?a,“uu,.a Gnel SL;.cr-,:eJ..La step - The

i ship (St skp) awd lask s:zr'( hale step )

@ EwPut.-/[}“'rFJ.L'- .- Nuwmiber and t;(-jf\&!- ﬂj:”rt-'ij.;:lﬂ*

.-CnFuJ: ond veoullz sl be !.I::eﬁ'-{@l.

@ Femacbiuhfj'i' . 26 sl be poscible T perform eacl.
B .,Cnﬁhqriwn '

Choasaclerishies o{- A A?::uh.,
] n — )
Baelw als oalhe Naual”  hane Hae .Fu.am na,.

eharatknsbies D7 ‘E?m‘“"*‘ =

J _.'IﬂFu.L" H Eﬂfﬂﬂ"‘.w
3 GMP“L’ S Perralnaticn

-ﬁcr.nfrl--:—a (D (D) characterislic

_T,,\_F,,.r'/ Du.!;f;u_l:‘.- F-AW alﬂ.niiwm Can. F-.ocluce_

and Caww

e Ser e : One oT NADTE ﬂldl'rul‘; Lu:-dl
Lot Zewv OY ?:;LLE Hant “ﬂ-ﬁ" ex 'E:Tnau.a 2 L-"I:-]:- :

: Teriske

‘ncknead - -ﬁan«u&.ﬂ'ﬁ Hun  Aharaclerisice
Deddnb . c:lEi’fntlE'

P;ri-e.zt'ﬁa, clear pohal”

. b F be
A mmnar Haak naut




m

risls ives Haalb each
{.} < v & . :5 C.!xﬂ..'..ﬁ.tft 15t¢.f_. ﬁ-ﬂf"‘ A o
echvtinesd = ~Ti

- cev B ctiwe ‘
C‘}:’Em‘t :fj':‘mt b"a a blﬂ&w u!..u-a,

ﬂ;[_ Hnne -

(b enwr
1 -~ le {'_‘.I-N-Uunk'
I'-'I-En'[-':!v ﬂ..-hz{ iﬂﬂ-{"ET‘ Ly o .5.“1._[.5

This utL-.n,u'E'leﬁs‘l.fe cr.f (=0 0% ofa,ow

. - sl Number of
t'e-.wina"f'ué ﬂl}ﬁf o +

pAollerat’ o .
S oy € 'I'E-hd, Lulo ]yl.uL.l.:M L""-'“‘l"-vl't‘l-ueuj-la 3 FRCLTS Lve ?
o

a inte |
+he e clutiors Cr';li— He <ubpreblon.gd o /

M C.ownd bune

slel ort | nal bllo g
(X sclutien E—"{' Hae L e ﬂ l),.c,

e




2. -_T,‘H!.Jnn Mt P,Haaﬁarmm:n -_‘- T‘x;.]r-.nh-.fr Pax'*a'mh.,f.?&

§ — — - i
..Fuf f,{r-.‘m’fﬁ'lha cont Py .ﬂa P

L wesult « b
rc"E PLLyY e At 8s h_‘. ()

Hie lﬁ-‘-‘l...'-'r'- /S’
' i i +he _ 4
t5 paecthed B -‘EUL\H..rLEl l:‘h;']nhhl# e x (' ol
e [:-' T il
'pl.:]:-nh'f.s 0 I— gwflnﬂ:&.ﬂ sub ‘Pan'uhw annd ‘1

_S'f}"uel'...,ﬂ:;_ J('f-\_n._'l" o kees poaree b et e -

ts o Fee kﬂ{:v.te.

alagaidhn SeE k

3. L"aﬂn‘q, :p'-‘:];’.«oﬁalm | f"hﬂf—dv‘a, ;

: - v hock are
C]"tl.‘m::'.‘.ﬁ—l L —|:—L\u~.f'[|.-:n h‘a ﬁ,m‘lr,Lnd oloorees In
hols clo ot lovk als the alum

L L :

' L. 1'.:”“ nob
F%Chl.{nﬂ._' FTE"L-E- 'T"‘E!..u_.'l_';' 15 o r_-'l:ld £D balC

» does
rne cestane kloe best BPwe - e a,‘w,u:!a' O_la,c}.ulr‘l'-m
Lﬂ fe\.ﬂu:‘:v-tf

Hhe- ﬂf;:]:‘amt golatien
eolutiom that ahe H? close

Fe boest local

el aluoa

. fcl "‘Lﬁﬂl:}hﬁ*.h ® - .A . yound ﬂn.l_:.ri_"-l’t“- n_{_a o Aodin
o N = .

z { Ji A4 oL Dune AL Ll Hia Ll 'S alLowsed =

1§ LNepanes - 5

CrLY tE

s ‘sed Tanelom
A 'L‘Af Tnd! \)ﬁ.n{lcnl. y Ltr\-h-'-f e

alterd . r -

l el el P& HAae o~ Alle L..:lf-‘:'. —te LaSe e L2 o

.-t—'.; :r"\‘l.u,ll"hl.f
IE'UL-I-I.H-A Th fq @

i RArantl andl . g
L — i Sy Q}ﬂ““"l n]_ﬂ,@;.,ﬂ-.m ﬂ.al. e

he bownde
f«E‘f‘.‘l mlﬂh“hblﬂtl

Voo la
Bj,n.nt L~ :1:.-.#1

—

——

vl el I:n.mu\."
‘I":lllr }'i.'qul-l' [ 3

weslice
|~ %l pol f::r-.. P T At f.fn.;.l' 4o Al

Al i



25 N

:i.

Eﬁnthﬁ.itk;«ﬂ ﬁ’[.aﬂ.l.d:m:- P avare beaie ( —— . c
1) l ks

_?-——

Calmn v =
FJ[“*""] each Pus.;.-?h-n.L..L.d L
S 8 EIE‘PH\.# -E-'-lﬁb af o
e \Sthvcl\_,,

ot L 'Lh.r,-a {—l‘nal Hae p one
wet b gf. Hae Seb {JJ- Pn:;i'h.l.ﬂ..
1.. Lt' m *
Solitions: D] o aves q
o Hie elioice
Alpesnolt  woork 5 the
r"l:‘lj'wf." 3 +Hhe Plﬂ“.’-
and tes the nexls altevnalie -ﬂd HAaeve oYt

):;mhh y Hre Seaveln ja_ih.

- naloves

Lo rnaofl€ clovee

ALRGeRITHM CLASSIFICATIDON
b M -—l—'—'_'-'-'.'h S — e —

Ay ute force

#{a‘ﬂmﬂ; :




e ]

/r~|+’,l\-f_ -hlﬂ'l"":*‘.lnls
{ &

t ]

ﬂlrlrhl:ﬂw_m -

| i

.-".|[ :'.pr'ff_,.
J

F - '1__-i,_-n i Il“_l,q X cosLe s
M- Recurs L Ha ek AL PI.—_ - ik F‘-r‘u':m
*‘ 1306 L Pt {"‘ft’._l‘l, L2 € ol -'t"‘ Lﬂ;"lufr‘r Ha e.oluloen fﬁ,
S - ) ﬁa‘hh""f AT Ptth"'“"‘ =t o --LLA.-.":L;.,.-,, te Hre
'1""1-“- o lle
| Ir-. E bt
8 I%nrl-a'tf..ﬁrkt'vﬂ P.Lﬁﬂh:_ Hapah -
SO v b » —_—
- t-
5 ackelracleds C‘-lalcximm AAE Lesed EV- a J!FH«- [q.a,
) f : "
'!I’t*ll'.'u.*r.i.n‘v'ﬁ Seavrcle - PR hcnthbv.grtu_uﬂ t:':-‘l-ab:r‘ %
L - -*I’-"u.m-f[ f'_unﬁ!.
- “Te ol te SeE t{ o %ELLA..{Lu-ﬂ L as beer ‘i 3
"j' Loy e e L pHhev LIS
le ok Hocs
o [l =l I.')"E.- v B
b Fov eik oL e o
!:;-nf‘n‘-’ 3
f_-} whn Haol™ cliowce
fs) thuf . ¢ -l'__
: = Lctien velurn b
£ "Ta Hae P AT veldwrse o sG 3
r '.L'L,......Lz
o EL‘.E'I-EE " E l',-LLp.,_hf‘L _T'Ft.ri.'l'l'ﬂ- "f'ﬁ-

ks I:‘I- olalewmas




’ o Comlalne Hre 59L-Lt¢:ﬂﬂ-" te Hre S.LLI.;.],“H_‘ME - %
L
& ol 4 the ﬁn'arml Phhll.m
O elulien
{".L:-M

ko pynamie Popamedy TP
-'""- o

lll » a1 FAL
| £ Cil-l(;)hflmtb P’.-:BA W Lfﬁ i
| pond  LA8ES Heewe o
)\'E'-Sulﬂ l > gtﬂfm U-ieel -ﬂ 3

c"-annw.fc. Iz-"vf’a&nmm..'»ﬂ |
neecl to f—-‘nc' Hae " Leat! Bwe.

(e [}vfflarrl-"d f.ub]:v'vchhm”h

anail eolutieon o enlasn
b P,.DW

LN
,Da-nand-: P"“H""’"’"M a
: . Ow
C'l:l'ﬁw-f:uttamu P‘WWM‘
" Jt
muulﬂt’fflﬂ ¢ o Llukiema extsSt )

e k3 ]
ll.-.‘-.g‘- l.,.:'l"fb- E‘,[Lh.ﬂl‘,ﬁ.{ﬂw t{
:rl- IUL pAenns ﬂll‘-"

* vl ?.-LLE-—*D.A-HW | W{{ﬂfﬁm
+ Qi be

\".’"ﬁ
\Fi
n
-;""l'_lr
|
2
o
%
g%
a
;

0P, , . 2
A Iaﬁkeuba a\ﬁﬂwﬁ ol

ﬁl"’élﬂ_ew P-Lﬂ.ﬂ.-&t

—




c’.;;i_ we ke the best we can ﬁe{-' :L:a_m_— Nows
-.-canml +=‘r :,—ut«.-w 00N gegrrences.

_ oulb

f'* we Teope
/ eout b ﬂir 3 Loe ot -t_uﬂlnug.l.' asﬂhﬂ-l ﬂPHﬁA_Lm.

. . | Ejﬂl.l-ﬁﬁl "ﬁl ordaras

—

£1lAf vt

»
i o ‘,btaﬂ,,;mms. oML a

Rt oAl -
) ; bleww - AS e nLaaL-JhM
pat 2o tiey |

H~o rﬂ‘a, ﬂ.’ﬁ.-'ﬂ'ﬂli:ﬁ? (e 8 LG':H.L ﬂ'lnh'mtuw-. al-

wseo|

0 e 1{#1;

e dormed: e oagyicel
& Tres of _ 03 . v oot 'y’.obl.l-v*- d‘
4, consliwel & upps

£ Lowser

o W T . "

Z et

- =

A

|




T T B

n 1———‘F a l._;

'A Tﬂ.hflum,t?,.gs], ﬂLaET{H""" Latel o Thmdan. o

w
Velletr

ot lt_mt‘ Bl e CL-\.L‘.I"{I'L.I'-" H. e CﬂMFui"ﬂfA.en "‘_‘_",.-.__ roaol. s "

b

ol eelston -

ALWORITHM  ANdLYsis METRICS.

L' l:"L'LI.- e . |

The -r"!.-tnn»*:n.a, Hrae ﬂ;—- O

&' R g Tonie 53—
o

R ' T a- ]ad..ﬂ..}-ﬂ-' eaclas "."uj*.u.'.-

a-l-aeﬁ}hm -
e AL beyr ﬂi- P'g‘:n\':jﬂ-:ﬁ ﬂi_‘um‘t—..mai oY '5-*!"'»9.5

s

execccted .

3. Oreler of QrowHe:. -3 LCMPL?JI e nwaui:r;,

' Ly T_ﬁ!‘.—‘j‘hh s
0F  Algeathms 4 we  are (nteresh e Hee -.-u,:,-.mea

S "
Hone gl oe Ow eonAtder Hoe lea I v s ""f

o Hrae ,Jl—ow'w'—'-h &af- Hae !tuLu;(j Terrm

o Hne E"F" Zn e leonsk Lewe:

s N

RUNNING Ttme ©OF AN

':_—-—- ‘-..—--

CRALLVLARIE
How TD‘ —
ALLORITHM T .
— —— . i -%-{Mt ﬁ? P e ﬂ_\?;l-rt!hﬂ"i
c the B ..
T -coliske —}hg ﬂf“*“""“ﬁ e |

-}‘:ME.- .-t-‘ Lo n-l._l[:l:'E- L, |

'1.1:1-'1'.' il:-\f..
# 0 evid .
i F:).:»!-tf-‘- | - gl?i)thfl & e }—;a.:..htulq,
- el oes

G‘Fem . Lo (- lxcices oo nalla -




I :%“LEHt :Jla:mt:ﬁ.,., (addr o ELLbs.TA.-uu:'tn-Eu .

B ale ' g B l
Eu) 4 ﬁﬂ'bfm < l:g.w-n.. e 3 inﬂ'-i:ﬂ-rl.*‘-
%ﬂﬂ'h U!"‘-ﬂh.'-—; el -

™ g po et p e eclisn
— Slew :‘J}ﬂmh:ﬂ'r 3

.
9. Broubr Sixei- TE s TR Duraber of  topub
3 npw : )
fa B "dh'\-m.
‘pw::mn’ b'a« i E]
& D Ll & ﬂr{}hm

30 favowHe RaIE - TThe lﬁ* e GP i

= e -p-"..q.n.nlna-
w The

e dHae qut oF Lo e 2 o} tre lapuls Grewos
P B e
L ‘;-1,1 g wd _
a af-‘r\ o % s = oy — —
— ¢
NoTes | ‘
‘ s Decks pe r
ecLLLrw‘ }?‘ﬂw 2 o oS
D____--':s- 'L-.
T Aty
—2 NES
—a N0
. Sucn Kind o f W e

ml"ﬁaﬁrﬂ WW i

L,,——-'-'_/_" ,{ﬂ“tblv" L
Anin M i
fare caf-‘*a""“j Hat

obm'}




"’ﬂ CUUNITL L

‘—_'#—-—"

CHRPTER-Z
» P —— — ] r

oN S
C.ROWTH OF FuNctd NS

— ___.--I-""
1. %Ny . T
B —“‘ﬂ*—-"‘
-..-; : - t -H‘e‘
pa § J L-r b ")
| s R m‘ﬁ ""' | d:,lp&wll vp mmr
' ! -1?-:” £ H.¢ <) (14 b ve ﬂ.ncl- "'P“':I"j Hre TDLJHV
\ of biras .:fnuj 'ﬁui"‘""'”t‘ as a -f-w'*l-l"l-aﬁ o} e

, .-I:I'.fur si3e
T SEII f_ﬂmrl!n“ﬁ ‘- EFQH._ M#th‘ﬁ ﬂ{» oy
nJ-a#Mm 0s Hae a._p..-..«nml‘ {- ma.p...nuﬁ ot needs Lo
p 4o the c,ml—?lch'pw, fm.t-hr.vﬂ-uad 3
oy ﬂl-aﬂﬁl'hrn
coviponenls
A r Haak s ¢ Arpwf‘ml: o} the

1 A h-:.:-‘ ﬁ ‘
—F Y n[— HM!- mPME and nul’FuEr'“h.a.

Guchumn SPace (ie, space Jor tee
vasiables gund J(txe-l 1%L -
‘)l-“: -1:“' ﬂbrb&h-ﬂh d;;-\_pl 58 B

variawle pak w— oowiss 0% ™ tpace
i nt M&Lmuu L se &iZe s

H.J-P:H"H'
fnnnee .

Pﬂ-th’ f.'-'-'l-ll-ﬂ-l-" PWHEW unS

s Ahe




-t
. S —— .
. | v | -i‘ v ih

b"-*‘-'"‘a' Lo jued « spacs needal Ln’] "
- .*
& q.t_-L'l.l‘ 5\‘{. tv,‘:'-..‘..“ ir‘.:;'**.‘_ tr‘mqﬂ‘ J
. (v
. 4 L " J‘ tf‘.i-\

“Thast i grr.r. :'p,,l&tu.inl by cuny prets

C*E'M-Ftltr el 0y =

; . /
Lo here | l
SL‘H-:' - Lpate ﬂ?,@*d b\ "~ ai g BlE &
L —s is & consbaat
g, — s an instante
, | '.'fu
Iﬂihntt Mﬁrfﬁh'c { £ 0 \fﬂ";:'tj;- .11“-,“ IL-LL' W LI n1.'(’
P
WHEM 9 50 d__l.x.\‘c(‘d ﬂ-HﬂL'-d LA 'fn--..; :-r-ﬁ.fl.’ ol 2 b F,ifl'- .r
e .:,un:.umli j-l:ll'.l-a, Fig 4t fs'ifw_a g‘—
o Tﬁ“t- Eﬁw—rl:ﬂ- ” Wl 1 Cl
i f l n..irﬂh”
vt E.ﬂwl-fl-cx{ -— r_l;lja Ouns ing M5 e WMLI
1y empalebid

The c.u,.fzu e s
M‘Lﬁﬂﬁa pandh 2 P&o?uu-— eowiPr Ence. 8
e executed N_g,ua. Jones Withoul T"—Lﬂr-l-Pl-L;ﬂLt

Fﬂ"l"' f.-'-l. v Jf'l"\E- YMH{"‘\-E. a}‘ "

M _."vta-’vt-'ﬁ
O erpiows - We Caav cownd tThe
ond The nu..mlmr_-r' of sh,f,g. a{,_
- o
r

P:,-::arw Lf:.udé e e leund ,_f;,j, -"-t'll '







| ) e .
-
ks attene
sounst €@ pusramstyy” 12
s Hee

g nb
v lake PLu:e.

| it “’3"’;&

|y gt

: The P et

_ padned Hie DNext fam-;l:“m-
. . 4+




‘ - ¢RSE
———— ArnbD " mennnel
Compiexyyy .

__-_:I

-

ound
e a.hﬂ'—*'r

A, i
: voov &
A ey 9

To upderstand _-H-:t; netiene ©e 535 -Hu:ﬂ

_L'“E '\,#LL

AVETNGL AP .r,:m?hxih.&, o
™ b M
iy . e on ol Pe

Lt Cnstmoe

‘the Tl..l.lmfna. an algert

; - " A ! ik
of data Hat ca.be ded —
| ™ . ovslr ound Ky :
$ e e W s
" hi'w".‘i_‘j_ (A sty X s —
f% o EL"*:”-.‘_ E” Yile ——Y:—" : o ONE
' B .t . gbvaoslt St
iy b d i’ ',,' TR by

-—'-—_-—_ bt
- resourte hi'ﬂ* e
._——-L"'- —_— L ..tI.'\.e .——.______—-




~ ASYMPTOTIC NOTATIONS

___'_-l—_j

L 3 e vl
1 : o ;';r:t'f“‘""i ad I’

e S " 'g""f"

'1]' A htle ~iolota,
A i
|

oo ant Bim shost T lgeAtthe 9°
TS %LT_. an ﬁa-

9,-: -;PHJ Sy Al .y

v | :
g ! ';Ln.‘rrf.f" 'ﬁﬂb"‘f TN

P|55

F-Ej.ﬂhll- o Auumnins .
N.-L'na LCHI»J} lowo + bounds
alse lrlig_frld'h as Vhbesh tase
Ceanasiol MF(:H#LU- o

P Nur(d'd-"'l""‘

_'Iyu\_]:lﬂ-’rt:-"\"r' E'E As ﬁ""f”t"t"’ — % &

1:?-?— :M{?::nl Hnds.

fp < p

LFs

2 'n\-lt'ﬁ- meol Dv'l—'a, a.ll.ow “Gu aAaendure bt Ll
| f C Alaeridiny.
c_nw._ra.u.. Hee #u:fmmﬂ-hu_ of um,-.m.u: la

o
fMore jfo.} Hoere exisk ar inbeser No Ourd oL cony B
il f_d'tr\-} 9 1 . ot

( c7°) Cuthy Haal”  dov all u.'.-..u-uag,; m>ne

r——

—

~

R




. - {uhm_,

otatiow (@)1 For ven”

. _ O
2 _Eﬂ_/'ﬁ‘ —¢n pnd atn, 5 ;S, Heere exisld
) —*Cﬂ'} = L‘a{“}' ‘

v r Az Ne
P Tnesw Fen) 6 P-\-:-ﬂ" (i of




1"‘:("'“) & JL( *-'}I.H-H .
- [ 1 S - J “
Thas e Olmott Hae ,s,mﬂf..ﬂ -.:|m I\
Extept thal * pe Bogem R ke
bouwl  fundiow dostead of s SPET
Te desuibes e bet Haat e hopE
dolx  sider
for)

n-
—F ) = _ﬂ. ta[ﬁ})

ond VPper bnu.n.ﬂta“
= sl e Haela nela
: I_FI' (e Pﬂmmd I gyl
i £ am:_- (f

-’I <3 I"'E-

notatiew te). The Llower




Mg fr=06 ;au})

M. Litele- o unt:'g.h.'nw (u} '~ A rﬂFtu't,.::_ uP v bouwnel
bﬁ-u..-‘clud blaf 0- notoXie ok not bt ﬂ-—‘aﬂ‘jnhtutﬁ”'af
. . - Au~cle & UPPtf b o el

4 Ve wﬂ*b'-"t e>o :;f'
) ,-ﬂ_'ca{n]

et Hant o<t

e fen
gH,wg;h‘-"
?lﬂ} ot _ fon)
Lirr 2 — =D
2 a[n}
e ~ O “’fj__"tf——-gmy' - Rghpinia
» uj-nuh*-*-""” ) -nolketion
an loweY bousd







(d) -{-I‘.'F'J = &~ + 6430
oy
foe 7T n oy gt B0 % a4 b0+ "

w3V

"n}ﬂi

Me =




example .- E“d' “‘F?“df“}' theorems 5 find OUF the o-C e

. 4
wotalvew f{a-r' Hae _funttuwa .fp,-f}: Lt + ANY
o3 planleat | - (v "E—L"ﬂ - hrt+ an+b
pus s Lovder-af i 'P"“d"‘""“‘"l)
a‘t Hae OYERL ) -F{‘H}:- D[‘nﬁ < ﬂ[“fl)
-1
Theovem 33~ T} .ir.n}:n,.,h"—r a,,,_l’n”.,_____ gyt
oand Qm >0 He v .{tn]: ﬂ{nmJ
E‘—ﬂ-}-’ fin) ¢ 2 |a*|w"
k=0 |
< v 5, ol Coali dov n L
Kzd
< 2" 2 lal
=D
_m lﬂfﬂ]_‘, lam_"a'r . ﬂat'i-qﬂ-ldll':
fem § € v finy= O(n")
(v S
- vo.nt Og O B30
qurn.i_:_ T _Ft,ﬁjp At ¥--- -m.l
‘____._.--—'-"' t Wﬂw .I-Ft‘ﬂ}"—'ﬂ_["ﬁ )
L
L] = *—ﬂ:ﬂ 4 A
" . (= Qe
LHLL ‘f o A nz i
.Fll"} i i )
r e
i g B t:.umlfo-"r) , S0 7
o = J'I.-{ﬂ'")




\ o
jl,:-.sﬂ.l." 1; .{Ln‘l, ﬁ.‘ 4 :11;1_; ﬂl"'u_ . ﬁ

N ,1mr1"" Ms r..n.-ac-
ol legte
. P(‘LJM\IJ !"" [ o J & m ey I'F“ o
-L..Ll*t'_" S(nm]
o il

:u’—ﬂj' ™, "—l"'q.‘l..? "I'J“"‘-ll- {{r‘]ﬂ {!{“
£ (n) = fL(n

) — Cir)
D 'I‘-r'r-"' ve) Lofii)y We e *5‘3'

[Fom- 807D |

F—

- fln¥)
L3 chous Heak LTASxlEnt 2
.!"1. a3’ - =
5
- let -fln‘ﬁ L1a* Fibntd
'."“&":E:"' splentds ¥
e £ L1+
b
cam) £ 57 _ )
3 ( )= > [:E:F JL{
s 27 S . . $oomd.”
a dat : :’o'r Hez '“murnd +'M=
1"!..- .Ft.ﬂd' -I'h:- ...ﬂ-' n

LY

o o
o) &nd4 nti3nrl

’ 31‘\""1 -H'I‘"I' .
- end4 e

T S S T
gl £ 3w bn™4 ;_,j‘mrwhﬁ
v € 4
ta;nm < fu) {tnr: L(3")
GLE . d
Lz} n




)
t_": Il"ﬂ‘i' [+L! .:I'\ ‘i'.'h"l-

< .1..1_‘-"'1.3!'1'

.
[ If

Cafrﬂ < pn)
atnl: L
a1+ 16 "‘““l

ex m-.q.?'l-:j [or the ,j'q_mr.h'm .1".-_-«.-.}’
EL mﬂni;.l!-w

2 olulien
':gﬂ _{'[n]: "21"""4']: '
Mo w dinF tond  Lover bowd For £
,&'T-n" E_- -1‘1!‘1:_4"15
gﬂtn} < {In)
¢y 29 atnl:ﬂ"
MNMow we h uﬂ“"b&wﬂ‘* 141" .‘]—m}
dor Al
y1n® 416 < -i"fn"-l'ﬁ""
n24 :
2 agn™
Cy = ab Eltn?'ﬂ
- i—% Mls.'t

Neow *’rﬂ" w lowser
il ‘|’5ﬁ+1- & NZne |

a4 @™ & an a™ + &1

E,%ln}' < {cri}

Cr= 3 “r.n‘.i-al

o _1',[“-}_ _ﬂ.-[-!"‘)




# Li;uﬁ PAI'W ¥ | < ﬂ.f ~ ﬂ.}
] .

L“"hi -1
;{_E___..-—"' f ¢ wim-1)(M-2)
L % Iil.n.-.'i:l

P al

SR
'lr-::__ﬁ"'_"_ ol ﬂ”[!-’;n]"‘iﬂ}ﬁ;ﬂgo
= T —F
m) - o("")
E,:nwfh-l Prove ™ML = wla®
Setulim iz Nnin-v (n-a) . -~ Xk
- I I o | s s
Eﬁﬂ F : 2

o ﬂm ) mn % wiL n%
_r-'{ﬂ} % /!'r:.. . W i} |
a*lrﬂ g2 co alag n* &-leg2
«+ Jd. = o




! ‘rm} Eilsﬁ I

...u-u.-

) be Suclh n— o0 am}

tnjéﬂlln}) ’}
(1) FMW{EDLE d (] M case AN

v ) <, aJ-a-o”""L““‘"ﬂ
| iy

Lr D
a J p:l-wﬂu l‘-""“"‘r is

weh g

e

(1) Funtiomn L ““"i\‘"’) = hith Lamit
. e Care T
AT 50, Tt

s Tﬂ? (s o0

. {H}E
GiD) Cumidner fer) € Bfa 7) if

e £ _c $or
ﬁaﬂ_ﬁ ﬂdt"m

Some constant € Such Haak”




I — )

el ————. B W

-

.

"'_."L"'_"_""':" Lhow Ml e ]M[umi;ﬂ pwﬁw ate

corged -

) 22nt+ Unt - news)

{60 = 330b by

.]E“'.' w "'h.""
| W ) . 3gn>d ,.-,-!-{35#4%"
b L ] a{n‘] : ..n-l.
lfm_—i{_'ﬂ-:. 33+ 4 = *
nd"'}tn}
1 r.:-'rﬂf-f"

Hewee 3;ﬂ54+ q“'l- ='ﬂ_{“'l-)

(b)) )= O

-Ftﬂ' 'ﬂ‘.

'|..|-
T L il
n-"< aln'}

. &)
Hewte 0! =0() (s Lo

A e lnow ;cm:ﬂlauﬂ

It' Lim _‘:E:lﬁr-"’n

n=1%  gtn) )
a % F luﬂl.l:lﬁ- Hae .14 N ml..ul-lru
whare p<c &9 e NS a

poadtt (£ 0

R



Bs we bpow £imd

Dta&_nj)

: H l:ﬂ"l:"' f’- O
Stéw ,;-r_ ll."n..thu.iufa‘ 4t cap I'nu?l"-'-"-l""‘

-FL“." = lor-+9 at'h]‘:"\‘-
L::m -Ft“: g nn By P}Um" ,‘1;:) = 1o
in - :
a bt ’);,V

Hewte (on*+ 9= 0(nY) s conel.

(d) G n®
TR s
llﬂﬂn+l) = (O )
H bnt ] tn) =n>
AL -F(ﬁ)t Lﬂn+1 ‘a
Lo 802 e
rs00 Lﬂaﬂ"" - = ?’g[."a“"")
on® A
‘6 = —_ = 2 _= 0
r‘!:; LL?n*-I) o
Hemee 6n° = pln®) is coveek
luan+l
- e - n+|'
‘ thi,42 /43 - - -5 Ts o l:'«ni-v.‘m-l-'l:E —}«.m:a‘:i— S!-un ona
gk Haalk .fmm‘ .-{g vs o M"‘” e +a
e Hapl Lmd = O L) et
et B absals numbos  Sust £

Qo e Hee L to) Ol pu we ten TN Hake

/- -Fk'-""-" L8 n-

B ) ) —_




v r " " 3 i" # )
¥ 1,1" N T R
| s v ar)
- = e 'l"‘L
v
ASYMPITIC NOTATION PROPERTIES
—— #-" '
,—#
Y R (f)
nl‘l*l: l.-_-"::. Itr.‘ ) ﬁ[{l‘ﬁ"” __ffrﬂl ]
_‘I‘f-! ' O ( I:I“‘.'I
o Ly 'p and exly ‘F
S Bwars f'{a'"ﬂ ,{ s

b T wtran LHOLE-

e

E!n'l = B l{‘“)

i ]

i ——

ffﬂ D'a”ﬂ 4

.

."I'r:

oy ® af

al Toosls Rt

i e

——

—

*rr y

il =

Lo s .i:fT,‘,"[ asd an.}.

6

) fltr'iﬂ \

:a.,*ﬂ as A

v

Jtr-‘ll Nt {:.:n

pad pas e J
d ferd* el fem)

{ oot oy

)= & Lhed)) f#?‘ﬂ {eo) = B0hLm)
O (hrd) l'ﬂ.-,l-‘] find - O nta)
s gteY) nr-,lu .gn-‘l L R

n r .-'.“j ﬂ.lJ TN AL :
"r‘rl £ IJ a R (i r-'l} T, r[ n) “tit“])
fr.r"‘. : t:l!]"”l 3 r.:“-“j) ¥ _f"..'} s ml‘.hlﬂ)

olaed) ,j .

.{l'r'll b



onutHhmes

Nuweaieals + 3 l
- Related o Theatie A *

o'l

A

EHME‘: . Contider _1,,[[.3.-:1‘.-13, '_—rﬂr’

CE»-LPut'ﬂt._&w Hme 1#1’ Hae 4uLl.u|...1=n&

for U= 2 4o m-l v g | L= 4
{ " Lﬂh"'
-Far .,]'-_'_, 4o U y: 3 03 yr 307 Jr*;u
? O e § e ! =
S €— Sum ¥ AL-‘](J'] 5
; l,,l'. fuf'""
$ je am ™
¢\t 1) e ]
o, ikt cowputalin Fime
. - E thl"'"}[.ﬁ"'l’)
. ] 2
i 5 e 5: 2 B . pav 9 2o
L= :J1=3 Esl JF'?" - Dfﬂ")
—
w1 M-l | ol 31:::_ mar|
= 2 gtid = 5(2; ¢
t=1 i=2 x 'll-u!ﬂr
£
(re-1)el )
= 21 __Ii..’_'_'.r %‘,] K d ﬁ;ﬁ-‘mh.
< . =I-;—lj—'['1*!r
= B[H‘?} +{M'@}g

ol o e NG PP give B o amaliels
0 f Hae mmifa' e : | |

iy aoetin oy Lamyiee)

AlL]l =+)

.Jl'-ﬂf{ 1= 0} f.cn} L) WM-

b <
AEI:I .-:-"rj




—Fw[ I= oY L{n; (- -r} _..d{nuj M

Al - +; —— 0Otn) Frowad’

Tokal Hurrw'ra; hme
_ Otw=+0l2
- gow o(rn)
(i) 451’( (=0 ;1< n;Lat)
ii«:r LJTLE j-m;,i*")
t _Eor{uﬂj;ﬁ-c.njj-crl-l)

; S++)

¢ 4o calelal@ how WA a

Lol 3..1- excennhed 'I

Fivst “..414,*' \oop exewdid
L"n-'rl) Heer —2 O{h)
Lecond ',-far'" : ‘mfb execuind G
n Hme — otn) ' . (%, 250
Hnd u_{of-- loop (xreuld - . ,
” Bma’ =2 O9)
Jo Hotal *n.m'n; Prg@ O Mumbyr D-"o Hmes .,
@,..,.r will ?rmuuml' Ao B¢

- ekt Hus Sh
_ O(m) DM E@D e o e
- 0L -




1
':"f'h.t r

= . ] \ :
s ¥ F % B .' - o " . — \
[}

i)

ALY =0

-‘ ' Vo In-rp -lu.hl;ua vorl) [];!f exreeTed
br e 1) Hme = ptn)

fos leep Ecda Latlt ad‘ exeeled

Y Heney, - Dl'ﬂl)

451 '
et O '!v.‘unﬁwi’j e .

* Diwr)e O‘f'n")
* 20t0Y) . DleY)

8y Bars ___ -ft-w'} Busnd a-:n') i u.;-dm,ahh'.ul.l-z posihive
.-:ur 1h.év-i e WAL ‘Dt Oy .‘kﬂht FL&#.A.:.IJ- eael ﬂ Haa
:1":'..-!-&}-‘1

e r
".f .‘"J_

lJrJfr‘;.J '“'"‘I"'""“ ar,n} : 0 c,j,,ﬂ')
”1“; Hrvlt-l r G ( ilh"].)
(N fora) - mfw . gljmﬁ)

[iv)

,{n} - l:}in}T [;l Nﬁll[tn]‘aln})

Qoluler~
;”fﬁ.{.tn] - Ofam) 'I.rrip“t';, ldtn] - N t,ll'n]‘]

Te 18 4hu MP'L'“ Ranypose S oy v | | APOY
ik S PEY Ty Ve sy

e ——



-—

1 S LD Am unnﬁﬁbu WHIdS f
L (C Y o)

\ This 'S #ae ‘v\o}y,p;' a-d’- R:j.hxiuirl 18 T
Ui‘f) .f{vn'} —ﬂ(j»[n",l) =ﬁ£f[n]9 (s ‘F-nb.n)

Lel =

¥£n'& - N4 ISV
O(IV!M]:'- fﬂh'
j'fl.-'n‘i- U:flnﬂf': m*EIEN -n*-
= LN
+ & (mY)
{ue) - Dlfenl) = @ Cfem ) s Palye -

Civ) 4n) - atn‘r = g rax Lfem) ,am}}

-[:t-"'ﬂ . N ﬂt,n]':- m*




&

.I.L‘." M.’II ’ e s 0 T i .
L cn} +hy Auﬂm-ﬂ il;-vu _F"- Vo r,.,ﬂuu:;.r.a " f-”" ‘Bﬂujl'-r'-' '
'im"{'. &~ | o)
$ .
'1"'1?[ L+—1 4o Ir"',} ‘

i Jorliey 4o k*)

PE<prps
K
k
}
The 3’-“““""'3. Hne -‘!or uemﬁrﬂ He helivent ™ FH—-F"'P'
(s DB Hw-

fuitr) dov (iecz 4o k=)

:}n*r [je—g. An =)

\ A« PR+

3
L

T Sutal * o e .'101- tlew‘!&nd R

Ae—A+rt (s Opprox Ol4:) oo |



NI
CHAPTER=3

'R EC.U RRENCES

ﬁ g L TYENLE I,IL an Wm.tn'.m or tﬁ:vml"lﬁ Mol
g W3 aller

deguibes & fundion dn T
Lf"l'u.lb.‘-

The rneHwds :fm-c sel,m}\a Jhe e tuuHMented aze -
f) éLILEHHt'L;'ﬂ Hcl-hl?@{

(1) Ztresafien Mebhoc

[r'f.".'l Ma sty HEH-LD:T[

- ' M . )
ETTE:-; / el Rt TE  involuet u!li:mi, Hae _imm .:.!_
He -!,.g.h.:.liﬁ'"'- puad LLlU'lﬂ n'!n.ht"hf.ma.tfunl fﬁﬂi.-l-le.h.:aﬂtb fuul
Hoa r_,nns.+ﬂn1-h and oo Hals a plullen Lo onks

This rnethod ‘:au:erj»ul. y hut (F can

he af:rlw_nl Mﬂjiﬂ cases  Whan E (S aw.«d,'lltﬂﬁmﬂu
Lovm of +he fun LLeY

Tl'u..--& Hae -Sl._.t.hs!r‘t

| fauess M Solutier
m%ﬂe.mnh'ml andacetien te ‘F’\J Hye hounds
f

y Use
and Shee that 3:.1:41 s toMmect



Cxosuple | .
i / "'—'—uﬁ— 1 Solve  Hae MHECLHAenie -
T = A7(My)+ bd. Cubt b bubion mMekind

i Solution -

i

Ciivens Hae oy lutio

Ti(mn)= .:J{_“Iﬁ.-.j

Tim) =

_ “ cuy

: Tim) £ ,21(1‘-.1__,2J)+11_

< 2 (cm :ﬂa.L“ﬂ»_:LJ)m
< cm taa]"‘z_] +m

= r:.w'{uan-cnlﬂai'l'ﬂ‘

e

L tm l-ﬂar\r — LN

£ E:n?n— ¥ tzi

Tem) = ol “E%ﬂﬂ

ﬂfﬂ-m-P]*-“?:‘ lonaider +Hhe MHecuvriente,

g o Tew) = G{Lnafn}
b Ttn) & ¢ logn
TPk +hia in the given hectawents e puatern
Ttn) € E.Lua,('f-ﬂ;_]) +1
< t‘-'!ﬂa(’:}i‘)-ﬁ L




J £ ¢ 'naﬂ r_*!:-a,:' vy

L 1.-"31'1 '1;.. eyl
‘—'hu.i
Tim) = nlit
|.aﬁ}

® Kevua, : '
=L f’l“ 3 Contidin the MectArente

Tin) =2 AT 3
(z_j.j-r.‘lﬁ)-th

e howe b Show Fhal b (' thmrminuﬁ hourd l‘nd-
[}{hlﬂah'}
b""bhﬂ T(n) [}{"hl'uﬂh]

=
Tim) £ C ﬂlﬂaﬂ

Ton) £ l[caiﬂjuﬁ) Tna_(L%J*H)]*ﬂ




§. A&

e -

ool

FER
] " .
.
4 ‘4 L il Li. {_ Wi .71 L rd
. ]
- ﬂ.r s ‘
- N 9 |
- iy },l‘ - _.*"
¥
’ I_ & \. .;l'l :ﬁ-."
-, vialsess & |
)
-y _,- - :"-II-'- *l'!'h“
) Lten) = T (2™)
| R Lﬂhf
& Len w A ﬂ,{ﬂ'\:.\l . ]
g |
£ - 'i.u leia A L T **“ R Solulion
N " I.-\r""'hl-l"‘l
‘, e g b I-...;: l'n,. ledl '-‘; P b ,a,,l
L] # "
e bl ( '?r'a '1h']
- f
§ o B Lol "eua MeruLgengs
LU L r}
Fie AT 4%) & 3 - TR LT at valiokls
3 s
L WY |
5 ‘i ‘ —_ e
Sy e g™ @ 3™ - n 2DAn a2
-
- el = _:--1i :-.-'4.'“"’!-‘5 P 1
m'«
S o) T [2™)
el m, 3+ 1
£ (™) s %)
L7 Casvwed # Ft#m
| - Ol 2 ke
x Y S
L b i~ M S laal

ol ieam)
J



§/
(W

W

I,'-‘T |

(5

(@)

/‘-,; AV Ny |
r1 J.f"l'ﬂl -:‘_

Tl = o)+’ |l'
Ifa) » 3 ‘{”‘;-_}" ri “,a_“ {

{Ty‘ 'im} & 4.(,}‘_'} + no o '
Mn) = jT[’*'J* A | I: Solue all Hhpoe
T = g TI,"-},}] - j’i ]| Eanss e i'ua', Mager's
Tim) f|-1|r A 1,1‘.1 | TFIL.-_:.,-m

@
®

@ @3

T "("J;a* i
T(m): G’s-r{_-g) hm"lo-_&n s

Tin) --Tﬁr};:}* "

T(n) s ET(_:J).,-HL ( Eﬁa Recurrnee Trre. Midhad)

Ttn) = JT(:_?)4: g N7L “j r-.;.a Riciveica T Withined)

c -,‘I"I:_ﬂI
Tin)= HT(:‘J{) +4m 3 nzl j [BJ Reed rigen Iree meH—..r.-ﬂ")
= i _I'_l -1

Tir) = 4-""("5?') +n b-a m-na alesalion posdecd
Tin) = ET(m)+v" by wey slinabion Priciined
: u’nj-'.l'lhlb\.ﬂ rrebed.

'rlm‘ird'r[,a_'ﬁ'}r-laﬂ by sniang. £

Selwt Hu Hecurdente

V= =
T.:i::ﬂ} t - (‘.ﬂ)‘r an’

Sole He }‘.‘Htaﬂ""‘*—"‘
Tin) = Tewa)+ T

veEp L L
Lokt Hha Heou
Tn)~= T{ )'l"'l"‘i




Sob Hu Meccrirenra

Ttn) = 41'( *r;i)+ I

S_ﬂh—( Hy Merturxnie
Tin) = LooT(D44) + Leglnl)

. - = mloan
e lue - E»-.l Stirlay ‘s n-plfuh-rﬂ.d-w” "“"a“- d

& L] {{-
(o psider Hhe 1:‘“ nu:-un-a HE LR YEn

Tm= T(%)+ T%)ET
Qblau. T Qusgrap tLCe hownd u-t:-'-_a

- = L‘.\.f.
yun i u.u,na -4 £ YL

Juetn Ht.m-t/-ﬂ"— #"”""‘4 .

ggw Hee ﬁ!f'llﬂu!;hﬂ MHeceu

Haiod
MERET tm = )

1in) = T{'“J3) .;.nﬂg. elve T
TOCUAF Y ce bE’ tevalijge  naabhed -




cr

T a‘.[—

Tlw = g1

=0l )
9™ =0l n)
Tteiﬂ_tl.an Metod lﬂl‘i

- =

t_E__{jﬂﬂ_! Consider Hue Aecanrrence
T(n) = 31( ILWH}) +m

T(w = a7 %))

o )

T(n = m +3 )
(Bafr 2L o( L6 ) )

T(n) = n+3L,!4.a'_“ .“HT‘[L _])
TN = n+ 3.%+b)n e -.— = *E) " 3&‘1’{"‘1

e + 314"
)]

ﬁ"l"‘l‘r— r 1
. 1+%|_+[_3-..)4____ t

|

. K-1 1
A e M (Y

.rll._H

i
ol -]

H_,q

T e 2 (%)l + 34+ (1)




- L
Tha
M

-ilhr i..“_ L ;-nlﬂ.h re h“ r!f-‘.-'-l*'f“"

r[-w'\'l- T Fory 1 _t.“‘f

[T (m=3)h Cn N ] e n

- T{11.3‘|+[‘“.}i‘|‘-f_*‘-h_”|.|4ﬁl.,

'I"“-‘-" ,|:'r'|—1'!|H+ [11“1':"7,*

i
L=j

N
< 9% Te)
-

T - o
r tn Btﬁlgj

Selve Hu %nmw;.\ﬂ Ae curvenee

Tt = 27fme) +3n™
TR = 1

Tk -tTL"'}-l‘ e AnT
= AZn*+ w(‘f};j

= Ant ¥ o %(\Tf)m)f &TL"‘:{"\]

+ 9"t 4 7te)

aelaliowd -

b
- apre A32) L?"LTﬁHT( )

_'i:, Li
'S
An 4
Fna 3oy -0 TR
! s ¥ s i

; ")
-'iwt-h R _+__'-__. . Nip
3 Lo+ - bl
Tin) 2 3n*| 32T 3 2 50 T (1)
‘- A - *-’i—:i + 2
s gt -



Lt
_:_.—!n""'t? T L | 1'I:|'| T 1

ATlwm-1) '1111- n>4

.-'E.,ﬂll., r lL-.,_q:‘ PR TR R ;|-.r|||h!_|--.|

i v QT hr=t)

_'}1.,11In-|.}-1 _ L Tin-2)
o HTim-3)
PSSR S
(. T{m-8))= 11TV
. ) : e
¥ EAWH‘-'I TIn) = at7(n-() L Bl
e Lt

Tin) = .{“"IT{-:J = A" P

— F +.u . -H'u:-
e fansider Tin) = JTL."'%')*IFT‘L VIR 'TYY. mblon
e = | e ik
g ﬂiu&m]ﬁlﬂﬂﬂr— h,nuu.d Lh!-u«.ﬂ P LY S fe
L
I = AT M -+ M
o e (%



| ol
/ Li.r _.-" 1:'
® @ W
= —




Wolve M Metwrrence Ay e rivew fiak paebbun O
Tim) = Tlem) + T(1-w)m +n
Jﬁn‘: d‘\m MHue ﬂigwt P,f{-u\'n'm” | &

.ﬁr".g_, ALY ST

o
_// R(L
T(am T i-a4)mn)
1[,._.--:1 Lk Ty
a8 v
-.___--_--
-'ﬂhr
s
X (1-=) y

7N\ — .
Al ol 1=y L1-4In (1=

layn S~ IS

i | | '

l H_-_“ﬁ.
) | n
H'LC Ao paaritem ]

vt odd Ha  valuer &{.Tasibﬂ-lwflh er

Theey W O Rej' padut nf n Jor Emwal lewel . The wn,a,wt—
et from Aesl *ﬁaiuﬂr (5 | G oo

A'n s | | I |
h {{;)" we L L
' i 'i:,hghﬂ7

IHg[au- ::;; Tace f.g'.,: [ﬁnuﬁﬂ.




¥l -|;l. AR i i'h-rr 18 Flo«

" ,J..f o fad Jll'l lll"l'."|1 F-l'1.'lJ = {.{ﬂﬂtaf{}

""'." fuih ot i T R & B S T I A4 rﬂffj";.-ﬂ Firmeag .
L"; "'l|'1 el 1 T |¢.J j#h J"'I'.rnr.a.j
T > .IEHI*"“-‘-“ Fina i
|' t
Sl
D Tiln) = LT L}}" I)* o
_...--""H 1
' Aeaarsien e weHa e
Solue He OQbove  Accuavvtnee ‘r.u-ﬁ
-y
S~
- /'n _;:T T}
YA
4] ! i— )
i) —— an.

wﬁn Lf('mi/) bm) M%) 4[ %) —

L]
‘_
[}
&
D
™
=




*T[‘I'l:l s MEMdETH ; Lua 5}-’1“ dirray .
vy
-:11[14 T U T ruplnﬁw\j
o= @0 loge,n )
. e " qﬁuhn‘. tae -{-ull.uwrng HeLuyiign
[T

——

T(n) = T(_}l)_,'i'(%) +_r(_§)+ﬂ‘ ‘h‘j

Reeanreiom Tee maeHed

WL =
:E|l % :FHE It 3]3'_'1* ?lli :3:-:_ .?11 &_’_)“
AN N NNNANRA
y ‘I | 1| | ] ! ll' I \ [ |
i | 4 & @ { g by W)
R pree=sl
Tin) = ™+ %W-‘r [-%)mn-r- __LoginHimes ,.,_a.'
= T 1*%*'[:’5)"* o Il_ya.LnHm] Asleg

0z, (V)
£ ) (D
- " [ I‘“Tf!]

< ow Eﬁ’ﬁ?}j




/ | =5
Mﬂ 'l't“[ 5 -mﬂq':-m

S sy Fyernys

T = aT(n) + ol leyfe)
s 'P {4 Heal rurmn beyr

A%y b7l K20

28
l'.} -l'l-t ﬂ."‘ph"‘ }M ..-1-[_“'}' B[“L\‘Jh )

b,

i .-J-'] :f 0=b

l 0 :{— ]-\?-1 Hain T(n) = Ei{“lu&hﬂ L"ﬂpurh)

W) i} pr-t thew T(m) =B (b [‘”thﬂn)

e) f-l' he-1 Huwn TI™ = 8 {“tuahck)

3) Ll- A < b*

o) L‘j— pzo Hun Tm) vﬂ[ " LuaPnD
b) (f peo  hhe T(e) = O(n")

: ™ =
MNoTe - - Llﬂd -r.}." ’. E,.:.N.F'lghla dﬁj]vtwﬂf -E'Lﬂ Lﬂd

(Loqn)© log’n
L i
Lﬁdm* IﬂJ’l’l Lpdlban-

Exaw-f_!f i, T(»n) = 37(‘9;')+h"

O0=2 baz p=9 ke =2

N

o b
3 9"
i & &

Hoe e apply Hu o (3)

il pilbmugl, (0) Cage of ()




p— d » T E— T T - Y TRy T

Tin e g i h;a %) “ T(n)e pln?) ﬁm

example T 4T[0y e
el beo hoo L

L

4 2
Lf;l‘

Hee we SPPY| Qe (o)
h» - Ttm) = © (m'og2t Lﬂah) ]

i ('h"*lvan? ra-

{Jiwrli-j:-‘ T'l""'j‘ -?MT(% + TI“ nu"-L
S ‘ -' P
ﬁ:fhm1a e r_l ! |_ huj:' HM a & MFE ;

kg &1 e A7) T Hogn
Tin) = .;-r(-?;rj ¥ ,ﬂ_mdﬂ.ﬁl
an=ld , bzd , ke s, p=-d
9 4
9 - 2 Here v aafp'ﬁ-ﬁu cone (2

p=-l
Tir) = 8 (n'oh" L“fj‘“ﬂ“j

= ﬂ{“l"‘l'bualudn}



Zolue all Hhese
Buestians lva_ Magler's
Jﬂ;:m T'ﬁ’b'ﬂr{m.
'*,_i' 'I""H,. + lﬁan )
“Tlg) -l ~

Ve @T(nyen  (By Recurree Tree, Mudhed)
L

Ttw) = ST(DYHE 3N7E Y (B Rewvasin Trce mekred)
- §

sy T =3
C

rlm)= ET["":VJ#—'I"'* :11'"'?1 '1 [Ea beiiivigs Toee ﬂ'fli-h..ﬂﬂw
n=l °

s 1 )
leralion  rredied

wyz &Tp) +T b u.m.»\a s
B ( ) d i nalien witHaod

z e u.«h-r'a
o ' Ti!ﬂjﬂ) b.a -.!-u'b.t%l-.ttm etk d:
= .-I,T{ {F‘l’j =+ lan b‘ﬁ I.u“ﬂ

Soe the Hf“‘::}_ ciwa)+

M H,muﬂnlt. |
i Ty = T(32) 7




i ‘.ﬁﬁ -::'FL"'"E ".ihf M iyt el

Tin) = 4T )4 MR

|

t@h Ep e Hhe percurentce

Tim) : ool ( "J-;'iq - Lﬂrﬂ{n[ )

Clue - &{1 E'fil.u'ml ‘s ﬁmmﬂimn‘h}n Eﬂa'n! - 'hlnﬂn.

@ Pomsider e :!:‘l“'l'.'fLLH“M-a e cewyente
Timy = T(%) TR

Qﬂn.w Hap ﬂ_LIdfquﬂm-L._'t b9 cnd mfm‘]

@ gnw Hae .iﬂ\l,uu}&ud Yeceurnte

} e Hao el

.}lrfu‘r:.:,}f; } L‘..u.muwu:f :

L&J.t.na } |'l'l‘tl‘rLLlrrl rhee

Ttn)= BT ) +""
N3 . 0
i--* N} = T(T‘:’E) +n4;3. Solve Fhas
N OCUARY e cé, ba {}fﬁﬂ.i{{tﬂ-f—-ﬂ nxtl’f"ﬂ'f{'

-



-

{,’rr__ UNIT-1.

CHRPTER - &

Vel m— — s,

JIERLE SorT

Nt-nar, Soak Al-anl.;l-h-n woad ..uwm-ﬁ.ikz. John Vor
Wewrmann 4 faus. It sdﬂr.hl :‘.nl.tan:l . Hae Divde anal

CoA LY le.kllam:q-

Coneeptually , & wonkt o {oltows -
|- Blwide - Divide Hee wnsonlid bt fﬂﬁ 4wo Lublisk

a-}- aboukt Ju.l.a.msiu-

4. CLonquueri- Sone eath Of Hu hoo  Lub Ll Mw;wl:I
B cobiwis  Mome Hu boo Sodid sub LG ek ks Bivs. Goshd
AHhm
»—t
Merae (AP oy M)
1+ Ny & 1-—]‘-‘-1-!..
L nge—¥—-Y
3. et L[4 c.-myrs]) and RI1de My+1) be new a.u._.r.
H ..:ilurrl.r;-.qa-nml}
L) ALP+{-1]
dmrii::u Ny
'F-'[jl-l-—'—'ﬁ[q,a-jj
L{n,+1] &

£
¢
7.
8
9 Rin,+4) ¢« =0

———
—



SRR IESGmES————
W

1 Jos 4=, j‘i

40
1K 4111' [K:Phh} ; \)PH
o 4P I ERGD

¥ AL K] & L) o
IH- re—i+]

15 2lhe

L&- Alx] < R(;D

L JejrL

| & end I-lh'

19 eand.

-}qr\nlﬂsf.s o Me ‘- =
— .—i——#l- .
MLT Sk (s beller A con
s Buide Soak in Brms gi‘. £ mats uMﬁl-{t.qh.'- Heark ﬂr. m.,r

Sork 1S Mtra:ma proceduare -

PF. Y341 ;

FIJ-! e Iﬂﬂut.ﬂ nﬁﬂlul' (e W Loe Ll




ok indicafss e cdenunls theb gou arc exananis

- 4 !aﬂinﬁf
‘ lnﬂuuhid*‘k-mlﬂ)

) o ooked to J.{I.Ll-l-u_ Aeresds o
K= :'nd.itﬁ-'ﬁ-& . \;ﬂ:mﬁ.ﬂ' Hwl

the newo  ommesg I
' . ass o 2 IAJ,"""‘" jl‘-ﬂ-t\!luuu\'t
Compart- | LJ Fainh.n Pﬂ'rx‘"ﬂ
BB e & whide 15 lener ilE dgron Hak

= e olil Hme wmfh,,,;ﬂnﬂr N-u.zﬂ-na Pwu.-bl.ul-?:ﬂ{"ﬂ

m,,r-w CAspsrd — T

i I"P [P-:,I"') ﬂ{l)
— DD

q - Lproh |
gt _Sopel (A pr%) — T(V,)
T(»a)
O (n

m:.-?l _sond (A/94, 7

.Mza?l- CAsps Vv,

J




.Agh .
ﬁ'l:iﬁy tﬁha: &h: az2 br2 u-';‘r.“w

t cn d=a' =muze”
Tin) = -leh’i) +Q:f“) Pz = pr-1

T g i e | Tonatnte.,

& (» laﬂ-n) ke th“a:;/
gxcu“fj"' :Fihfﬂi_iud-l H.rl r) 4 X%

L} Clew) lrLlfsr o]s E‘I‘J

A= Lﬂiiri-’_] = Las) =y b ¥

N:»-?r_ SoA-( A, 1L, :.)

n‘\-lﬁ'?l, Corl- [A;EI"I')
M!—b?'- CA, 1;1},‘1—)
5

Muj.r, o™ (‘ﬂ'!-‘;‘?‘)

I |
M-ma'. Sod-(A,1,2) I\u-al.-zn.t-[ﬁ,r!.,ﬂi m\‘-?trn., Ay2,Y)
|

|
m.?._-snﬂ'fﬁ;‘-,rl-} M:.y.h-l' Merge L, 4, 4,2)

L-ﬁ;"'.i'l:)

—— i —

| | N
N\o.}(.hﬂl' (A, 2,3 murge- sokln, 4, 4) mee (A 3,3, ¥)



L

2 .h"h( So.l- (P!

t ,Li‘.ll:..'l} Toat -

RCE R AR

Nnr. -sot (A, 1, 1)

Muoge - sot (Ar2,2)

Mg €A/ 4, 091)
’J

Mo _Sok (A1, 1)

Af Q1g) Pl
J
Mesge - Sodk (A/21)

E' -;f, (<) Falie

3

Mesee (A7, 2
e

- My= 413141
"ﬂl-j_

4 7N, =2-1=1

3 L[_L;:—] F-;L’-;]-J

L I8 ] E:

¢ (=1 4 4

LlJe— A[t+s-1t]
LD]) «— ALY

ol 401
RUIe—— A1+ 1]

[ e B -

o (5]}




iy 1) 3R -w

L EE
le-

T

1:n|Ilr 1';1

t[ﬁrt ll"=f‘|'l~:|._",l

¢ @)

“fend <ru)

18" <19
el

Al &ra)

Al —10

J'&j"'l = 1

Jf"’"("'i-hz.)

¢ s oo

\s < oo

L= 1'

M"?" Sed- (A, 13, 4)

“L‘[' (3<4) Pate
’l-;'] - ['1;"] .3
Wﬂi’-ﬂihﬂ-tﬂfzul)
M-;uk(ﬁ;qﬂﬂ
Mmzc. (#,5{51*)

3

° h‘ b L)
M.Mf— Soi /
-‘l-fL! <y) Fane)

if (La send)

h[I‘.-l] — Lt*]
Al2] « 15

)

"’t,]n

el

ML-}L 5.-.&[&,“ “)
I‘ Alucy)

lﬂ-?( (A, 1;3"_.)
t

L .""T'!-.’o-r'|
Mye— 4

Yoy v

11,,_4.—1




LU S R,

) ML e M =
Lt} & Afs) RE .
LWy e— g%
) a.p j‘clml
R e— Alzgt] L T )
RT1) «—W[u] o
A < ¢(
) L{1t+1)e= =]
L1 +1] === Rl
“1) L=l
%) =1
1 4or k= 3 Y
)ﬂ LEV])g RTW)
& gp e » TS T
Ars)e— L]
L=2

1,1-.-‘ k=Y & Y
_;l_ Lit) < £0W]
2 6 (ratd

Afy]) <= R[J
Au) «— ¢

)= 2

»5#1*?4""“"1 InNGEIE




QHHI'. Sont

- 7 .
ne ha.uc VE rsisn E{- q-n.a.cln.im.l: ala.:l.lﬂun w2 al

Lovente g h.a C-A-R Mosre i 1960 o Jormally
LoMeclued Quiick seak <n 1973 1 gy TP [N VR Principle
oF oliide and LOOQues . Pk cak s on ojam.mu-. |
of _theice Gonst It s alic dn-place Sestiy olgerien
Ad Reulde Lok
i S
. I+ & n-place Lhce I wara p.l.a a Lol

pwxi llary slFex -
= T Aeginines E.,JH mL..:?;,nh.'....._a Tt gok 0 ilenu-
3 It Jwes en exl@remely cshoat toner leop.
p&m-;&ﬁd r.-JL Buick Sosl-

——— B —

[- TIr ‘1".5 MHe CavlS Lyt Eifu:on_u-a, ;d Aepaartion A& Lt not
available ; Hhe hemplemenbabion s exbunuely dijfeule:
- T hw %M;_ e in DAl Caye ;€ M

w ’it Buick Soak |
1. Budk Sour wonks L'J' ro.ﬂik'oriru ﬂ-?hthﬂ-uﬂ-a. Alp.--1]

intsi Tum Non emply Sub auays Alp.- 3] ond A [q+s-- -]
Sus el every ke 40 ALP.-q] is lew Huw or ejud #

A T
evers k-a- Algn



A
d The W0 b aragt one goskid hﬁ”‘”""““’“’.

"

Ao
Buiex _soRT( 4, p,A)
l .T.a— P< A Hun
9« PAR T1TION (Aipi)

Quick_sorT A, p,q -4)
Buick_cort (A 441 ,7)

I o

PARTITION (A, p,n)
®= ALr]

l-.
of. .l:I = F_L

3. .1-01- LJ:F o v-4)
k. A (Atj1 =x)

5= (=144

6. End\pa.a,L ALl wika ﬁ-[j]
p ¥

; ’ H::“*\-}'- Alc+ 17 vl flr]
IMbisy 44
¢
EX ‘.:_.'- | 3 Y
oo ] 9] o : N
;_i. L<% : r

q PARTITION(A;L,y)

prRTITION (Ads)
l»‘ o ﬁ[""d} =E-'l

.li i:‘-— o
g dor (0




- L AL L -
XCR FiTEN
| <<B X 1
A=l S e
ATil« ALs)
be 2w
r °t Al) < ¢
T3 (fabo)
a-uf’ jlams
thAl3) <
Ok {11‘!)
Ai:l--
[]Hﬁ{:] L_. ﬂ'ﬂ'g?'
1‘\-[5]"‘“[‘!] Lslo|e]9
{ 't 1
R < Cowt
=
Butlck. sorT( F'.r’., 3)
i 1<
q. 4= PARTITIon( AL, 3)
PARFLTILIen LAy, 3)
|+ % = ﬁ[-'l] n=0
& (=0
3. i‘r\.j= L -h\a-)
H’ CIGER). 3 L
s (Fthl) p
P g+ ¥
t .y &
H[*]Hh“]
3




*f‘j=‘l ol ) .m
i}‘ Alrlew ‘
0 <b ( Tarue)

L1
Als) 2 Alr)
L e A1) «a Af4]

Reb.. 9=3.

E'L'It K_gopT | A, 1;:_‘)

LIL (le)

Y« PReTIvIONI( A8, 0)

PMTITI0N(p, 4, 2)
I Xe AR .o
L
3 Fri=th
e it Al <o

i )
Yo (fatw sTe]3q

4-1 79
E-rdu?ﬂﬂ..']ﬁ-:ﬁ[:]
Jhl'..tl:u..w =L
g2

'ﬂUIti_g,p‘_T( Afif 1)

IJ,I'{]_ [Fq:h‘_)

‘—ﬁ——.ﬁ




[—

J Analysic 8] Quick Soak
/. _LH“J m—r e

i Time E&ruflﬂi@ O? Pasdilcon Algaritm

A —

Y o—

/ By te ewd of 1 ime |':M|.L{{¢-.~ aﬂanﬂ}hm 1 elemenk 18
corted owd placed ak ili proper place:
Heve | loop 48 mwma j»wm
4 o leas Han e laal depments
So the btal Tume bkwbat paﬁit&w ola
Dln-1) i OLR)

-'_E,lm \- 'E:tl.f.u.ll\t

oriHm (s

Trame lexi & fuido Sonl”
—ee— ¥ y  —— =

TRest Case Ee C.-aw.F]rm'lLTj
x — ———

————

Tene Bken T Soab m eleverts s TN,
T Beb care Poutc liewe Oiﬂ-“ﬁ“*‘“ A ﬁ-ﬁ E‘
naed F-:-T S oA }?ﬁmf elrank - Rurck.sorT L-H,;P.rr) - Tn)

Ttay= 27(7) +0t) | A<D
{ cL = @UTeKsoRT (A pyr) BN

- appguy Madgilsoms
GurensonT (AsPAD-T(
& Btm‘wfr) Burerto RTEA, 44 4)Tn;

3




obur cide @4 1
e GHur ([ 1) El | i
- -H c-ﬂ'l'l'fﬂl" rm_"bu_ﬂ ¥
Py P o al ye & i m
‘13 (mn-1) Emﬂ_ -
Tin) = Otw) + TLe) TP =
P PPN
g T{'ﬁ-!} + N
g Tind -1 T
n
2 T(n-3) Felm-2) wtm-D+E
: e
T (n-4) +‘:L“'3)+C{n—1)+c[m_;}+¢
= -

+f.:l'.n-3‘_'|-r

¢m)

I

e tna)t ctn-y) +¢
-
cl1+2+431 - _+n-3) +en-2) )

) -t'nj

< C ['rrl‘.-n-nﬂ
- 3
= D{m"J

So dotal unnin o o}, Quicksosl- algorithr

e worsh care fs D0r)

L
A




¢ fnp Nole

¥ =T
ajﬂ.-ﬁmm ase aw‘@'—"’

i& all Hae ) umenli ﬂj— Mﬁ,ksml‘
AAN ﬂsmml-dﬂ pader .

Timy e OP) + T (v-4)

g Tin-2) * ¢ m-1) +

S Times) + ln-2)+ (tn-1) +EV

= txx_-rui—cg-rc.w-:dr,—-efl"“')""
CinA) +
N ﬂr]:]-i-'L.l-E Pr e l.’_""'-ﬂ.)“"-""[}'*nj
< E[-’n['ﬂ-rl]
I
= O(n%)

c{fm':lﬂﬂla" 5y oll elowurls are athianged P afmmﬂ.'ﬂ

Jp Bonnn c,anw-lbftx'-‘ﬁ u(']t Bt cle Sorl~ ﬂ-(a‘nﬁ:hm P

O ['ﬂ“)




KWQHLIL‘ Buick Souk n
II"-.'H\'E- Mbﬂi!_d T2 17 0} Blulek Leank Lot ,l:h.t.ibn.g. a
d-':!hh-u-ll&w !““';"f"-'»t"."ﬂmﬂu.is -"'E"ﬂl-l'wu.ll-ﬂ. ibGdii O
i MOM uﬂn +"" Haw FW'-"‘

Assume Hrak proce dure Raundov (2, b)
3une 0. Sondom .E:-ﬂi.rr fa Ha MHI;, Ca, b))
Hwe ot b-a+i Inﬁ.ﬁlm in #e vente  and F.mu&mi's

P

@,v.uuad Ecw,a,-hmna} Hrtine -

RA NDOMIZED-PARTITION (A biT)
1+ (& RanboM(pT)

o - E.idn.n.n.r Alpl e Al:]

3 mﬁ FHRTITIDH I',ﬂ; h.f)

RANDOMIZED - Qoick SoRTL A, b, 7)
1-1}}:1 r
3 Hun 1,-1—- RANDomMIzZE)D “PARTITION (A7)
3. RANDOMIZED - Qurexsorrl A/p,q )
Y, RANDO MIZED - QuzcksorT( Ayq,-1,7)

PARTITION (A, Pir)
iv % Alx]

e [ &— p-1

3 for Jepion-t

4. ab:-l-d— -ﬂ[J".I £
g Horoo (+—i+1
¢ e.trb.nmr. AL —AL]
T exchange Ali41] e AL
e rebuen (41




i CHAPIER-C
— ——
ungr-4)

“hene Sort
i A i T
1"\.
M:' The hfwua, hear date STwelurs s an
Lol el can b viewed a4 > consplels-
bn'nﬂ-'--l, 1eee « Eadh mnode of the hinn-lﬁ't’*"" Wf"’"‘l""d"
bo Guv R - ey arksrg: The orrey o5 completed -fi.'«h-l

— Heap -
b @ L

’:‘
fevel OxdELS fgbma f\pm ’l.ﬁb

ads 4 the ﬁ_,_.,r abpre 1S




aradex o} @ a1

g e

T ™ e ﬂf LJL-LHP rud-.)

To fiod » v 15(rege
v | =

bl el we Calewlals
& - }{“ NJLEF
the lodue pf "
To P‘ﬁfl :

caleclate
!cd.f ehaild 4 we

ey salse ) nadt)
+1 = 3 1¢ "7('“?-
a» |

Heop Propey

” !‘";.f. -
-HEAP 4 .‘l.o'r w"a' o
el node (% 34,:1151' Hhan
o
alue of
v




Hlﬂf‘ Ansenkt

-
MAr -HEAP- TN SERT {nplemeen® He THSERT Olperdlim

The  |procedanne

L x H'
It Pk es "H'hllﬂd- 12'.‘ > glemert ab 4he hf'u-t' icte Wax hl.hr
4 T thi
The Phuduu .F.,..Ir uPMJ-Iv Huw rnn!-*;uf' 5'& o.d.d-l-'a
calls H EAP.INREASE-

Tiee o nesd wohoit k;ﬂis-ﬂ . P it

yrecl- volue

HE AP - INcREASE _KEy (A5 ty key)
T key <AL (A5 %3

Mwﬂ

.
&

. u.:-t?is emal ler Hhan curresd Iua'?,
AL] f-—-Iu-aaL
phile 121 ond(A[PArenT (iT2ALI)

oo ex ALY «— A[pArenT ()]

{ e ParenTli)

F:"’"f‘l..!:t.ug_..

mpx_ HeAf TrserT( h,k-ﬁ,}
L Aheap size[n] «— $eap-size[Al*L

- A n['laufl-ﬁu[p,]]e—'-dn

2. HeRP. g nenense-kevl A heap-srzeTAl> mﬂ)

= @ is|iz|lals |z
) (8
(ﬁm-neaF)
& ()
Tjﬂ-lr.'ﬂf H:a =\0.

MA Y. Heap- TnLERT( A 10)
ha.p;r.i:n- [ple— S5+ =6

Ft[f.']i-— - &0



HERAP INCREASE KEY (A, £/ 10)

" i:a
Ij o< - (Tabe)
A[‘]L—— o " j
il 6> awnd A< 10) (Trae
A [c]e—" A7) =
¢ e PniEHr[‘l'}
e 3 - m
palals 3=\ @ X y
gaf. PELETE d;m
: ediant tohui cbw d
) e e i TS T
T - Pesp - HEe-AP peLeTE
g r)

':-h"ﬁ i.""l n.:rﬂ-l‘. L 4&
o L) dee .F:r o ™
pPELETE (A,
M-a’nlfrﬂ]‘}

:.le.nur.ﬂ-t mm.l—l-\.l}f

HERP-

. H[

s D i ize -1
J‘f-jlll[:ﬁ-.l e— Fhaap "5 £

Pk - HEMPIFT (A L)

e

‘ L]

L

DeLETE -I»Er 3 )

i
-

D ara) — ALE]
4 < [ D,_,_;P-Sizl-"-“"
p
@ : @ Mh!-l“'EFFIF"' (A j
1 1:11 TS5
h L oy 6ot < >1 [Fal)
w - Q,,.rzﬂ'l-l.

.l 5 . Tl St i 1279 ( Trat)

| C}j ) \ g

4 §F1 - D)

W




. 9_2 MAR_peaprfy | Aszs)

: Mn.h&np;ﬁ[nrr)
r

(L .

OV ven Y6

F-j'n_j;! Frh.'n-'-"'r'

HERp _En TRACT - MAX

) ,?.bp hua palue A7
e pp e rTRACTMPY (")
gm [A14) s [ 1w
1Ty heaf e 4 dusp U]
oA DLME:-"'F'['J HD.!;"E‘ rp.,‘]:]
1 Al €7 ! W;m[’ﬂ-l
Mﬁ-{-"!"'“{ﬂ &

=i PIF"\" ['-“f-‘)
= Mnr HE'“
o b T
b

%L HE AP E}:TF.HT-MH?*{I"")
b ey (Fawe)
I, -
o e— AT = S e
A0 R[5 L ﬁj‘
M;ﬁﬂfﬁ] —Y S ‘F‘
MAKE - HEpPify (P 1) &S
TR
\ & TES

1 A< S ond 2 >9( Tre)




. I 'S thrd ab
'nm.azﬂ —2

5€5 and |52 {‘Fq_ug)

2|
Ali)c—prr)

Max -ue APey L A, 2) -

MAR -weAmFY (A1)

t“"l > =
f-t :
4 AY ond 5= >q qu]“) 4
'lol-alhl':?_ ﬁ-)‘
T LS and (Falw) : (1%)
AFL  (fam) &)

fial_Twea
A Nr Exhachon
x

Moo e Murber 17
e

B —




2 \'T-Fu..l-.r Hu lA'I.JU} elenant v & h’“‘f" s Chnd ab Hue oot g

.Pﬂltt-tﬁila fwe 15 an l"'t'ﬂ.u.’-[l' r} MAX- HEAP

Th, the snallut elavenl- i oheap G alivd of Ha
Huest: -

Huipt of o b
—_— -
Tusmber ﬂj- ul.lru B %Lﬂ'\ﬁﬂt EMFLI:. downward ruH-v.

'-}Urr: nﬁ.mh-}pnk_qd_.
—




.ht\-l‘d “.[ a I.ln
L

— oy =1

n'u: Numbyg , p! 1_{3“ o a h-'“rh ,‘hm-nmuhl. rlnl‘ru )

i‘.r'“ LY _‘ﬁ.l'l‘l t‘. il lt‘d . -l \
!

Nete Hhat He gt ef a b With M nede is Llﬂnl whi el

(s FL“J"‘\' « Thak l::'ﬂ"‘l“nl What an 2 - e lenuenl hﬂ-f‘ Foocn Lla',u' |

L'.“un_l

;w&- w - elemaank
g

':.ﬂﬁ" : Iu f.‘"lfln O sl dhas et He !-..n'alnl
-'_.-._._,_.-""_.
Trom Hw bounds Bbladed &n R B (AL LA

{'ug{: e b
nuinimum AL (ALY n{r Elumh- ,..1::-... (L8 hlnf' g Lt ?!'l:
Mensa

) e N (s Hu

:f"’ 1-&“;}!.#5 Hﬂ-l-t "‘ - L.Ja“J
{'-IEMLB, fid «Lu-..P trf J\U'.a“f A bas e rdoimum suember p—d
lements,  wWhin 1L das wat bw I'\D‘:L'- ok Ha lenreat lewe]s
Th.l leaels above Ha Imji Itqf| %D"I"l""' o LD\-P'-F—II-"“L' {ILI-M!.I.U
tree ﬂ"-f bl ard O" -1 Yodsd:

‘Htwr, Hu L LA yuimi ey ﬂ‘* moded pm-l‘-'uhl.t.- 1A nhﬂ'P

of buigt ko 2




'\:%L]’ 0 he of et A har Hae miaxd paum s DT r.-'}-
/Etm hew LB |owest lecel fsl E-I:In.l.[.'hl.t"u.i f«l"t.d-

Case mfu---l:?s a cowrplete I:-ina.l-?‘b-.u v&,&uﬂu"‘u ouns!

fence has ‘{h*i.—i oo ed .

Outtice of Heapify frocecun
) — — R .
Jrkﬂ-rt'[? picks  dhe lcuua‘—"f i ld iu.a, | wﬁ
pasent kua- Ty panent kuan.'s [n}.ﬂ—tr‘M Paapify
Otherwise b Swaps e ?Mu‘bk‘? !

QHMH@.‘- F,Mg-a,—m.: e comed f.n.xau'

T is imporfant o Mol thak Swep m-u;ma
He fuap PMFaIdo-é- Hee Subliece Mootd ab He ia&autch..ld
mode R Heis @5 He carc, Auapi Lo calls iliely ogain Usuy
hl.\aak' chailel mode as Hwe e Aeok -
MAY HEAPIPY ([ Ay1)

T |cd.t L]

3. ¥4 ,;a.urtiJ

it Lih-frsin[ﬂ omd ATL] »RLC]

3.
pé&— L

N T wf&'rc:—-f

5- €

6

1.

B ALc) ﬁ‘[mﬁut]
3 —
s Mﬂ}‘-'HEﬁPIFTLﬁt;h:\_agAﬂ

]




lhrt‘ 3 the

L i
An Mo Cﬁ“rlth hasans

Subhees o[ 6 ane net raar- Juap-

e e call MAY-HEAPIFY(A/L)

~a

©

> ¥ 4




- -
3 \A¥= MEAPIFY (p)2)
P L=y

A ¥V=§
3 s 3 o Q’?G(Tm)

lnu.-aul' «— 4

¥ S 9 oamd ArC] A
< > @ (Fale)

b w2

- AT ) ALY
MAX - HEAPLEY (A, @)
MAx - HERPIFY( M)

b=06
T=19




Y h“-l""

— Ty

${se *‘i“i 'l"'r'{i.i'lf ."lil"-‘r‘:iﬂ“

i ov ooy

‘-'\I s T Llise )
anle
- !-‘-|i\:‘.\ & Sy l‘{ " .\.'ﬁﬁ-,\- 1‘\ ||I i [ ]- "L e
. " 11{ J "
nead >

BUILD -MAX-HEAP( A)
I_ -iult_.lr ."""h‘-'rf ;f\‘ A It“a.L L.ﬁ\
PTa—— L q,"l:..,atl.,, [a]l',"'l Apron o 3 Ao

( Asi)

“Max-HERAPIFY

LT

i ——

Teap Sl "'Hde v Mg
C——

The ["E-.'-..F Sosk ;LLJc-_l:ihm b+l;'l.'1t—-!h hia ldrna. i“*‘ftd{uﬂ

1 budld a h::-..P e Hhe ;nPul" a.!.y:.a

MAX- RuIlDd- HEAFP ‘e
—l"j . n‘g:‘rﬂrc ‘H\g rnhﬁfn"\l...n'l E|=rﬂ:r-'t Di He m“n..a'

v ﬂ[l]! Tl- Ty, bﬂ Plﬂr 1“-\.‘ti. Correcl”

“t oide AIN] (ot} element”

-
g ¥ ¥
L= ==

g‘l-:."pf.:l ak the Roo
..f.c,-,:.l ?n‘-.h*ﬁ'h h.-d a:cl«q.nfna.
_;:_ﬁ) Ej € Newd ACs cand node ‘F.V;m Hee ,l\u_r
$eae ke }_,HA;_JT t) emerta €2 be pade Tote  hep
e ' Ha
Nete Hialm Ho ne2 P T b ol H"xl-'ﬁ n.uuar veolae

A;\.LB_F Pth,L:] Al Hab \s meeded T3
*"'["ltﬁf' P"nft"ﬁ . ‘He.afi Sodl” e oun -t:n+Fln.tr. :E-n"«la
Eﬁgﬂl’h'ﬂ"l }51}1":"-

esiope dhe

Q-T];IHFW‘- L:- k.{ i



R
T nu"""ll""" alj‘
®

.a"‘"‘ .
, 7 = SORT(p )
§ SUTUS - pn MEAR RY
- A g l“: l'l"r\. ", rﬁ-] L TEF
3' : a o J
" Ao r".‘lﬁ.ilh‘r AlLsTe—s AT
s 'Lq""[' “Sire(A] «— ""‘? “EFRN Eavea

MAx- enriry [nﬂ)

f-""ﬂ-:fr.~ Tlualials H-= npudh'ﬂ of BoIld- MAX-
HEAP on
A =

> . € F ; [3 '41:'
Heap 577 A i..,au-t 9

. elown 4v1 de
44:1' L & Lq"‘i —‘

M e x 1-|--f"'§‘d (A, 4)

—

mar- HEAPIFY | A

1< %
T{'—'q _ Al
L AL8Y > ALY)
-j“ Bsq Gt 23 7 o ( Tml)




ENBHH-_ ol

11 and A0 > AlS]
q > 22 ( Falw)

2 F 4
Ew....a( A[u] «>Ala]

— _'{of (=3 down 41

Mox- HEAPIFY (A/3)

€ Ma;-ueﬂf,fh U'-’B)
i |» i:é
r v
X A[6] > AC3)
3 6¢"| o~ [I"l 17w

[G-v.?u-f: —
b TZ4  awe ALT) > AL
¢ >19 (Fake)

¢ 6 F3

Als) « Alc)

-7 1'0'1" iz & downted
o, th-HEhFIF‘i{H;L)

Max- nearspy (A2

Y
g

i

= L=
A.f
2

[_"Fmt'.i
L

4 ond 22> 3

1W:Jw¢-*‘-f
4§49 o ghy > Aa (Tne)

L — el —

i




lltaul «— &

- ff_-.; A
AL} e—Ar¥]

. —It"‘l iz | deowan 4o

H#‘*-He;rrrv(ﬁfi) e

Mnr-HEAPJF“(mJ}

- l‘l
A Vel
1 259 aed B47E (P

[m,.m‘*'—ﬂ',
5 351:1 and |§ 284 (Falwe)

¢y =2

A e AL2)

mae-weapsey (A 2D

MAax-HEAPIFY [ A12)

- =Yy
T=5 _ [ True)
i_,’. u <9 MJ‘- a2 > (
In’raﬁt <« Y
. [Fﬁh"‘)
(, S ad 37 %
- s Y
5 F ALy A

AAAR ™ MERFIFY (\5;‘1').




(Au)

EAPIFY

X-H

M-A |

-0 Jo> 5
N A i

| 1 a B .

& <9 .ﬂ“r-

) |ean

( r'ruf)

e )
Fa

q > 1o (

A

> 1

9<

Y.

S« 8% \Y

ﬁ[ 7 = ﬁrEB']
‘L J?lF?[l\jE})
H HE
n -
M A

8)
APIFY (A
HE

A X-

M

Lae :
Fa

(6

e e s

¥ =

w2a S 4
7




'.LLL- i I“thl‘ﬁ} +he r'-"lr;nh.,n ,-;':.J HEAP- SORT ©&m Hoe

Q“AU A- f 3) o y ! Ny e 3Beys g2 & "11“[3

qtrlm'tul'"‘

s st

H Eap- SORT ( P‘)

. WuILD mpr-HEAP(A)

heaps

ﬁp.arzf

ze oy <« 9

-MPX T
i BuILD




e MNIAY.MHE nr'.tf‘f( ,ﬂ.,:'l
. R R sy = 3
3 :} 2 LB oand 2279 C'fﬂf)
r.uz.-.\‘ «— 2

.. j 2ED ound 14722 ( Feabse)

2 =%
A[1) e Al2]
tex-uc pPIFY(A,2)
-— Mp--HI;pPIF'f(A;l)
i =a
r=§

[ 3]

:3 4 ¢ @ o le> 9 (Tﬂ:)

bu.ao""—'ﬂ'
T) $€b and 3310 (Fabe)

™y ﬁ'*;_

Al2) «— Alu]
b px-HEeAPIFY( h;‘f)

parr-nerrsfy( A k)

- f:?
RS
3. fj' psh amd & >9 (Fahe)
Y - ']:j Asd (Fale)

E- ¢ 4 #y  (Fabeo) |



;‘ ﬂ"‘q‘. _Fu-r 1::9 dﬂtﬂn -|'u;-_
| A[h] «—— A[#])
'f\lﬁ-r-g';fﬂ-[)q& «— 7]

4 f Max-HeEAPLIFY( A1)

MAX - HERPIFY (A1)
Bl .
T =
N d lo>s (™o

Lorgest € 2

-.1,3'3&'_}_ ound 14 7I0 (Tre)

[,uaﬁr «—32

{:_—-_}' Atﬂj

s-32 |

AL

PAAx-meap1ey (A73)
(9
T

i J 177s (T (o (7
3 pb <F on

Wﬂ&—-é 096"

H-Ij,f]é"',l ounsl f-?!'l'{Fqlu)
Eﬁﬂ’é#j A) 4—:1'-\[:]

MAX-HEAPp] ey( A, 6)




hr-:r:\t;lr ; ;\|'

- weax- HE ‘
= -
i-:‘.: = Io. H
g ¥ qvee =13
1 A1 (ealke) -
- 9 : '{}
h- 1318 &0 LEASE
e L2t ( Faine )

> Ly {29 cownte 2

ex change AT4] = AL)
JanpogmeCh) = -1 =€

MAX-HEA PIF"{Frl)

Max-HEAMIFY fh-")

i ey
o

AlV] & ﬁ[i]
M A -HE A p1Ey (A13)

Nepx - HERPIFY (A;3)

S

Y- I 158 (Rl




"r* ok 3 [ Falw)

1“1 q*. 6 down dv 2 ({}
rr"hnua- Alv) # shic) ﬂé [(5-]

r\r-r s re r.\\illb - &= 1 5

Minx mE AP ‘rfﬁ,!)

Max.uCaPIFY |( F-r‘l)

1o tez

3.1;—3

3. _‘[‘} 3<% and

|M3,,.1- — 2.
Y} 3xs ond ¢ > (Fab)

v 2l

o> [

R0 'Ney)
ex-HE hPlf"’{ Py 1)

Mpr-HERPIFY ( A/2)

. L=4&

g v-5
3yuce and 475 Ui/

joagesr < 4

4. 'I:J.rsg ond 379 (Fole)

¢ L A T

v ax-HEAPIFY (A,%)

YMpr-rueaetey(By)

1 0=9 S‘Fuﬂm)
I v .9




. =
N

,L-;l-.,_ﬁ....a‘ "[t]!‘“‘ ﬁ[f'}
-Lur-i-rr )+ Y

Maw-oweariev(ayy)

f. i = 2
@ T 3
TR ALY awd 433 (Tue)
T_ﬂmlljda"' —-
Y- 1} 38y a4 £3>q Crake)
: - F|
AL) e AL)
MpX-HERMIFY (A, 2)
Mpx-#EAPTEY(A,Q)
© L=a
3. T=5
3 F.d. ey and & 23 (Towe)
logest <
T} S€y (Eale)
a -}
. hpt- a[x) e Al4)

M py -HEMPIFY (P *‘)

M B - HEHJFHH“)

| Falai'
2 771 [ Passe )
"




: T —— ——ﬁ
E‘“’f{m (=Y down 402 @

b Exdanaaa‘_ﬁs[mj > A[y]
/E\J.n-fa.s;-:e [+] € H-1=193

Max-uenpPiey (A l-)

M BY - HEAPIFY LA 1)

1+ 1 =2

A Ted

3 1& 23 omd >3 (Trye)
o

4T 348 ound & 78 (e

(gt €3

& 3| AL <> AL2)
~ex- NEAPIEY ( “ri)
MBx-HENPLEY (A2) i
Fi=r
x Ve
3 Tftﬁﬂh?.\ﬂf-‘-:_l:)
L. j’_}, 1¢ 3 (Fale)
£ R =3 CFane) ,
=3 down o2 (%
= Buwuﬁt A0 e ALY e
Hf__ﬁL-r—ﬂ'EI. &2

M pn-HENPIFY (A1)

M AR -HENPT FY (Ast)

- e &
.V ye



(A
)
>3 [ Tree
&
MEL
< 1
i !M&M‘ ;E
o [ Fabe)

o

1=
4

) 27 |
g %,

j ) F*r[h
) uEAP]
1 pr

2)
P
APLEY (
-HE

P

M

@
=4
i. {ng (Fah)
y <9 )
3 T} % 1 )
-9 [F"'-"‘E"-[ ,
ja §s )

| \ 9. .::lu»:n
- r e

’i

S
]
Al o
AL e
1
2. I'J-A-&uitﬂ .
Hq.ﬁf

y)
By,

Em PIFY (

-H

P

H

y
LPY ( )
EAP By
—H

M A X

8y
23

9

9 [to |17

¢

| 5

i =2 thﬁ) 1:3'

Py o

3' {ﬂhﬁwv

ey

S
I'Ef_a:-:-l Fae)

1# 1 (raiee -
4




ﬁﬁnbr1 Fd: *rarinnl ;

colled-

‘.Ilwl""h- Hﬁ{'&‘l{ ﬂ‘.l“ﬂ.’-q]hﬂ. . f'h N -jllhlluwﬂ_ LA

. -V
i () BUILN MA MEART
() MAN_HEAPIFY( )

(o) ﬁpnhisfs el BurLp. MPAX_HEAP()
D w W — -
This ;*,uhc“lu'.—n e wiad 1o caeale oo HHE-HEHH].
r‘jﬂllmlnﬂ‘\ T bey ﬂf WE& -U"I o E-Ljﬂ_f,i can Le %
re
— 0(z)
MAX-HEAPIFY cbhien 1S Lied 4o
,*} Fun app N o
d v ok
, oma, "I"-.{‘A':{.L of Jiw_;alﬂt b woould e \i\—-m.}
o& S
2
T2 Tu-’ﬁl Ao wnk a:F woork dAene, Tﬁ,, HHxJ{EnFIF‘:’

H] l.,I.LJ—
| Gurdi s appid o alt e noded S Biigek B "

= 3 -
; w =_ hﬂ D[I"D
T 1{&}
heo | ™




= Cfvxa
i 5

= e = O

‘P""f'-lﬂﬂ‘h ,} M AX _HEAPLFY
r i ¥

-—-—'_ﬁ_'ﬁ

T . ancl:to-"'"ﬂ“‘“‘i'-"
In omder 4o clo g SwWAPPLH I J

loved dewn & dhewe fo de R mmpnnis{nm-

180 Lned
So, TFotel mumber GF | Goupertaions REJRET

= " (2w 'Lnaq) fige of el
= O(tﬂaf’)

Aralyals u} HeapSord
= » = Olm & Y olLgn) /]

= O+ Dt-ma,:,- = D(gn)

-
—

Oln 13.:35; Pewed

rs’,ﬂl, In:& 3 !j




js -2 I\-F'-'.- | e iy

SELECTION SORT

—y e - 04 1an434 _. ey ok
l _lll " A

—_

" ""ﬂ-:";'l"-;f >t elee]
l- .-m Lolea betlnd Hne- ﬁf.lﬂzlb_‘;., Sork i< Yol st Wlﬂ_td'?
ool Hhe next .Lu?ul'fnn, Smallest) element an the aXLay-
ondl move Uit e (B fiaal positiem  un the Sonfed amay .
2 A ssume Hhalt we wish o Senk the omey -0 *‘}’ME“";‘E’

&w.mh.ain 67 a.—.h&}w +he fﬁmgmatmn‘f

We than Meduee He gﬁﬂﬁ_jf‘rﬂ cxe Of Hu WARY Lra,m.,a
e
The }-}.»Gl:z# ghp

) 8 Vhe gmaller fub o.huka'

Lohen +Hhe effechie Size Of Hre mu,-.a beservies [+




Maewa s

P Foks

L I 'S

Selechiow . Sl (A)
b owp e |,..#|mn1

'!U' JI""i ke N- L

"\:'.‘III"HI“r I.I, ll-—j

3
J*' 1:‘1 #:-l—"ll LS te N .
4 AL < Alemalleat ] :
6o &mﬂhﬂ -— L
T exchange (AL, Alsmallest])

Qtlrnfulﬂ Aort

elerenta LAde

EMIE QSI oml Hae

Ard=+4 §52,3,43)

A=[c2]s]a |3 ]

-l._.\akl-tﬁ] = &
ncﬂa\gl’%fﬁ]ﬂrf

—p —'ln'fjs'l"i'ﬂ 4
¢ malleat € L
doviz= 2 + &
¢ ara] <Al)
2 < (Trve)

dranllefe— 2

dor L=32 b ¥
if Als)<Ala]
L < 2 ( Trag)
Smaltpl &3
forizd o

it ATude ATs]
4 ¢ 1 (Fabw)




Jorizsh
'f Als] <Als)

3 <y (FaW |

r

Lx
dunge (ADT,403D)

r

[P
-
I
(A

> -'—"ﬂf':]:i +o 4
dwallal ¢ 2
Jor (=g v 5 | I
l.']'- AL3) zAD]

o @i LFahﬂ)

dor Leude 5
{} Al <p[7)
y <y ( Fahc

_,‘l.ov t:.-i'rhr
i Ars] < AT
3 <2 [Fnl—‘l—)

Ex
do\matf_ﬁl_':.]; ﬁtl].)
Llz|s| 4| 3

—% .'iov'j:._ahq'

Smalleat 5
lorjs4ts
I'{‘ atul <n[¥]
L <5 LTFue) ]

Jov i=tHos” o
r]cm‘:"l‘-‘"‘[q‘] |
q <4 (True) |

Smallate 3

LaLs), pIsD  ADI<AlE]

-E,-:dwf‘?‘

DLB-HS- T




-1.'|

..--} -fcrj"“"““

‘!l“_‘_u'ﬂli""f
_’-._ l'r'l'#ll" llllj

¢ als]<Alv]
<Y Falhe

€ xchang (Ara1,A0])

ANMLYSIS OF SBLELTION SoRY

—nlll  e——  p— —

Seleebipen Soal- 18 VA a.ur 15 svvd?:_g, Since none of the loops
]_u_;.-.:r\-u _!u.m—ina all elemenis (Hmhm m-I]MmP&lLSL:‘rs;)
ﬂﬁj g 5-.:51:.?53 (LS A S :l-usi- rn.nti..-q F‘l'i'lclind +he nex b
Lo wet eJemanl” M-gw-ﬂ* eA alf-!-nm;a He L-.mn.m..ﬂ.a o (n) olermenls
fed 58 iy -fmr‘ o tal of

Eocl uf— Here SLtany Hequines  Ome Suxp jor o ol u;_ n—
M“‘f“ L—f-lﬂﬂ.l eluminnt M 'n F[.lu_)

B["n"}’r-ﬂlin} = ﬂ{.ﬂL)

ﬁ‘.mj{-_-ﬂ_,_._?mém olbwinele e ,I...un'ﬂ-l'd e pohdda is -{n)
* The Beb case i:.nr«-{:!milﬁ‘ ﬂfv Selestiin {oat 13 O(a2)
ond also wonk can umflw:ﬁ Q‘f-m-l auk 2 0Lt




NSERTION Sorv
'_-'_ -—-_' ____'-
b Loseton sovk demnione ¢
e 8 Fmilar b -
S 5 ‘ at fo Hhe Jr.rl‘uutut ef ;,]._;‘,;T
I"':H" 1E e an - blace Sents algetihan
it Aejanned ¢ ondant “‘"ﬂ J" S e
G punt '-‘f exlia Memensy Lpace .
'. " & .
o ft't'-? Lheation uf an sosalien sat  Memeved an elernank
Prm rput dab , hnba-lf al the comtecd posllien i

I the alicady soled lGE 5 udd M@ elemesli que left 4n Hre inpul:

ﬂa.ﬂdf#m‘
Jnsetiom _ Sont (B)
i -‘*nr j,d.-:. 4o llﬂﬂ%rﬂj

: .
o do k 1--1&9] .
3. }f.lar ALj) e soied sepnte Al -4
X, dem)- .
& while ( (>0 M""‘[‘]"“UJ
g. [1.’.1] t-hi-'-]
. ' t:rf-i
. lm;:ri]é—-h*a
] | L3 J_' v '—
w = N0 [ BRI
s ____rh;l .
5 igalh[ﬂ“i
- "...—————'——
| t=1 Pl
— _101'_!«-1- +o Hﬁr] e (170 0nd fl:l'.].‘:EJ
“qy arsleAtd [AeIe?) | (RRRT
I:.:r.—S"J e
' f vohn L070) Palie




/

» oy | .2 "_.’ 3 Y

Il : t-::l [sTe]-]a ]
ha .

“J'! h -A[’j] — L

h#l{:...c. L ©>1)

I'ﬂ‘“

Als)eAT)

st vs | GLTeTh]
mm(|?u ’tr?’-)

Al2]e— S

Lri-l =D

KLH{_-M:H] hTT EEDER
=3

wode [ 370 & g>q) Pl

|Al<T )

-Bnnhru ui i‘nudln 5“" i

To waleulati Yhe "JJJ"W“; b 5 we dhetk

=Hnmmﬂ-d¢mfﬂﬁlu:fﬁ+Hmwﬁm K

j:ﬂ Wans+ Qase i~ f?ﬂpu} g in e g ﬂnil-l")
= L parismn rn“n“ld.
I 2 — 1 4 1 =2 = gn|
: LY
23 — A+ 2 =4 - 922

3+3 =6 =2 343

,]=

I J' ——— H+ y = Qg = 3y




\

- 3 :

'ﬁ' j=n — lmd]ﬁ{n 0 . an-V)
ORI 4 2tn-)
1)

« I[1va2a3r -

| = % q-)
- ¢ T :
(Y 2 - E#Fn"':l-“l'"'" mnﬂ;ﬂ.—n 1
i
=2 — 3
J. i T ° —21
y* 3 ' + o
d‘r‘l
i +Iﬂ-'-'
. = Hente
1 Qﬂﬂulﬂwfmijﬁu *'ﬁrﬂumeL
#.
- s A
bt Care “‘“‘“fh"lq s L)
arJM""’J' e Jou TCE
T Argoweis Te forelp O
SORT
ﬁ:———""-

Ay

o sy of i i

unaboese ol A-H*h -1 .

e e hound ()
o while fae'> o

: 1 ;.
> +T tz tpe T n-L.




?
+tvu.r - alc]
] i

h.‘ll'-di.‘j 2 lne Al o [.j-- ;n:]?ﬂmf

t |
ﬂ..[J] — ﬂ..[J'- l'nt]
) — | ~ine
$
a-[}] "l.-—fm.r.y

§

i ne — Ao wdd Céaesyy)

E‘M" Sosk the  eloaents ﬁf He

Mﬁ A:EL..M ﬂ-LﬂnhiH«m-

e g

-is.ir.,f AL q;i
éf_"_‘:‘f-.f:" “ Numben o be  sonhd , ghell’s increment will be

floor (5)  ie floor(4;) Bflonrts) =2

AL 52
wohlle .J’?ﬂ B
_:14.{ i=d 40 3
b -tuu-ff-"‘ﬂﬂ
asp <« 8
e— 2
J wle () 2 2 ond al2-21718)
[Fs ]
mﬁktﬂ\ai- aund 20718)
i aLJ'J*“‘"u-LJ
ofa] & ale) g
je -2
je °
¥

_—




whie (o2 9y Falw

Alo)e— 1B

mESEIEIN

5
#ar |:=3493

i Tanpe i
Je3
wohle @:;,.1 ord al3-21> 4 )
wm,__[g;;l oA ali] >w)
while (332 aed 3524)) False)

£
5

a[3] 4t
¥
ant -s—-wl.un-:l[""f‘s)

J:ﬂtlr'-"i

pohlls 470
+o!r v=) 4o 3

t h..fﬁ-* ali)
-h-_..._.re- +3'!."'
:J‘-.J' |'_'| ;3:‘)

J’:'-_ ‘:}Lwﬁ.[f]?:-u
| dud 35 >re (e




AlQ] e—af21-1]
a["l..] ——n0] = .35.-"'

for(:3 to 3

while 32] awd al2] > 4|
wokile 374 Ouwd 33241 Fabe

MM—
a(3)e u
g
lne & Towd(),)

< o

while 020 (pm)

QSDHI‘M} ld |ml2o] 357y
18 ﬂ; dhtau- ‘SN"-'I-

e
A ‘
dh:lll sonl™ jmptoves 6 e ”H"ﬁ‘-“"ﬂ- e—J' dngetion Sonk
h_d_ ob‘_.,uh[..l M{j;.,.a volus 4o Hher  destinatinm -
F- h%mdﬂ;mwnfmﬁmmw

ol wlhr&.ﬂmuh

Hae

]-

lided
Bute 5 -t muar -f'n&}' d
Thon Hhete  Gegments ote sotid gepuately Wnd

{needtion S otk . e
3 The Shelk sork (s alip called dm.-.mu.shmd o Lyernant

Sonk breaus Hue vabae of k umhm.-,mﬂ-ﬂ-' cheereares ,

tat vt k rs bﬂl—arajub-' o H;h'-l- rarrmbea.




The best cate ¢n +he shell soal- % whan He a.u.n.dt:g
C\,LLLD-H coalpd o +Hhe J:.al'\l‘.' pAdev-. The mMuraber g]‘. :..ph.l-f:‘rsu

¢ less }Q?_p B beal case Eﬂmfltﬁlﬁ of Shell sost S O(x)

—o — .

The wovst case g 7T c.nn-ufh'lhl ﬂ-f ghell Sozk o[_,_Pb-J-l g Hre

_,fnh.e,m.t-nt &p_v.n.mr.- Eor increanbs L 4 13 Mo f-!-i_;_.
u.m:l l’-u-t; Hae Hme t.nmpltxll'-" 1s D(n 2) .

wﬂflﬂiq ;5 kiovon te be D[ﬂw-i_}

Wnnl’tm h; MM'
e

wohith 18 pohals s

For Bbhar inwml&;}-i’rﬁr—
ound w@{.ﬂbdhtn}’)




=,

Bapand Basble.  Lelechine Trns ks Jhell | Bufen | M Hanp
f:d.n:;ﬁ |r Souk Soat | Sosk Soul- el hzf Sauk
| | r
E:g.t """"':.i { v ! n* g n | :ntaﬂﬁ -rn.lnan ﬂlaa,n..- 2
L ke | n* n~ n* nlogn  w* nlogn  Miegn-
L Auesgeoss | n e L nlogin | mlegn | Miegr xlogn. '
¢ g v
Stable
 Staniilg ! o tahl Mok Stakte [1- WNTR Hﬁl'.".ﬁH.f-l dlable | Slable | pab
Tﬁ.aau-ﬁ'ml' ; | |
' I
: i | - ' : cdede | Selastion A
r Mebed | 'Eww & el ectibn Trserbirn | Trgedlon PLM’E' Bawrde
adephud eHaad. fimieod | Mebned ¥ | conquer raeneds
u-:? ‘ A I e T Cpivida + | Peehmipee .
s kil Compasr
L
b |
| | |
| NS 1
| ! \




