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priva.l e void swai (i,al 61 , inl b) .JT "index " yott\cilt: sr^rap el1
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t
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r5ou1 (ffnarrnarr:r) I

< llx lJiulrdU.r n rrsn azr oi" rr sn a.tiorarrnnjrf,l, yf, nrs ruap ril6

*i"nrn*^Srdu".,oronJltJ to *t o'icxa-o*'.,nnj, (,,".ru z\ rtat 40)
f,rilJo-r, 5w4p ioX raul rnu;

o iornng:'r Q*r,rt'li cor'fc$e.o:r*i 
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so2r ,".,J; c^rrc1" do:{ortru
l{xrn-cfr urn{orda.ro rr^}f,r, ,"ild nf,.,,t iralex i o ot.rJricirrrral 1.tn
oYx'j J *l'r. til qr t r n r, rto o l

r x aorol tr 2r2r 2 j,{t' I n' src^p o-7t'1 J-r" fr1 u rr n:lJ, *o.r1 .$nn ooici erln

nireix qdo +o) 5"1: r{*n.:r^.,r zalirs"ri'olr,onr rra'"rtl'r"rrrr'lJ r-*,4o
'l rlorro ril tl u n r n o'lel

6 La L IZlt+ol7l

^-,

! of t', . . nr i?A checl. d n, E I r ar ?r f ,,d,t so,' r d ur,, eryr dJ J rfrk rrr"c^yriri'
sorl-r3azir;ur rofrioc tiinrs,,rrr loop?i chegl rzrzf dn ({rrnq c\nlslichcctt
soufsq:zror9fr arq^y r5sc st*s, rilzrurnilTrrdp,io TotrrB",f r: i i',Aox
{ofrru l, til'xoirfisir^{^ rSero ! )
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or-:xrfl*crT"fi'ilor{*fisi6il rit array a.- n rfoor{rrn,rn--rr frL"q.7 r-, ,"-
h.rsl: rusrilfflt, ;',Q* io"frru1 nnrl1,nr r^.orof'*rsdou1 ( rrn,d olor -r
,^,"',,Q*^,rs check.r*.r{^tru e:r"do A*{o. r,r-?rdur...Q.',,iJo oycdxri*o$r,n
*Lnn*rt"ilt1^ilo,,i"" f, checkJJ air.rFrloc ot, Frso f,,*^, ,*r* ro',dr.,,";#
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code : b,^btle 9; ; r, 

-?Jg i >o rusu ro:sSottrorldntoo 
"he"k

G., o.i"Q't ( for;: rir r,. sla che.[1io,io ,ri'.1ir,r swqp

.Y; :.*rTlAcnec*
t

nio,,t vr-c lrSn n*:de"Covtrv.' ! "'if( arrtjl ) arrrj+ rl ) swcrp(,!,j+1)i' 
t I r'-

--

check#"r^*r^ Tr-t soil

qaq

06 2J 1U Llrll I dr lJ ooo

duqiJriarr lr-zTITfiTTl 9*"oJo b.*bble ,s,r9i r,est*t lorloop c{or&oxfor) z.-"

n?l a:
for6 i. h-li i

forC j.o j .j

\
\
L

t-

!f-

a?

l-

tL

t"

a
\

toTrrrsn L+J-tilLgt3J irr,clool d.xon ({or i -1 &r*ri6irt1 ,{;goi.}er ,,o^
--t L^ |

^ r--:-ll 
- w 

?r^.'., rot,fgtr.-hechficda-lr,r,o '

to., z rr?r32r*r ildl I loog'

'-.: i .q*,do,"r""r,a'.ir forJ. r'ro, ,r-o{ofr"v rixnnfrooie(

'oa, 3 FlTFlf,@ f n... 
.LL"k.oo 'iil;.1^..1 n\;" 'o.d'"fr'o,o,ro,,i-

3oc 4 
t!::ltala+le$'l $ 

: .'. l^.N.ruo.rrir,'.,r" checL9,rrivrA:soar i',lex{oztru 1:.oai

,rg.{! ITTEII[6ffr] t ,3o'1 ,o',oogf f*i ,f,n loop rrrr' dccre me",l

qF,rRGt 
I,nsltlffil hJ *il

?'-. - H"$1L

12l6413zl 8l 2

rzl64132l El 2

L E II? ral s*

J

a

Jt'*t*".
tqsth*,) .-:Eff ic i en cy . . ;F {d+r

Lr,rttle 
"orl ,f,',^ al6orilhm393l^;n,^',s ir u dJo 1ob 1 oa d, * nr srir' x ,ixJlioo"r l, d ,"rJxi

---t, <) A. -1 at r---, ?1 - 11^r$1j bul"Lle lf, neg{ct for rfr"f* l,d'?'irruos'.1 fi#oc"t'or*rJrrerrnt'h'sot
2 

-tn-tl

; 
-=-". 

-,y' a tr.\ n.r.n"J.., nlse. loog 1,*ooao r3ou1 ( 1Jr{* V t ,rarrYror613o1 rau{r6
't . ' | ' tt- '/ rfrsort.

';i7,4qr ... ocy.,z)
saui I s02l

X, rinriorXut<i.r tutblc'r$ddnourodo... f*9ir"o, o,,..rdia'l.ii.' doloQxomay r, inrsr3urtljlo
,rzl:.iral'rsr{c orrayi'got} rra'aldii2buloLle o-nsozrer--rtfir,fro.JArJiulrdu' fio O(n'? lnu!
cd',S*tr',rurftxrt, r"op 
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t Sete€,$ism s*r{ 3
Seleclior.r sorl ordi.txjnnrsdo nt5'on"reSo Seleclio", q,rer?oa$rrd: doai'*.r:r3on dro,fadi^t

.riour'lido+oroti fr.ruut?... r,tn'nnrs selec{ior, g{r.t,r"ror{ til, ior+oalNdolorar*r.rat'rd.r.,:or
,rrl,rlJrrvoro"?s{norir"rrrsr.rionr^i,ll,oroon^r..,f*fi"6Tnoicxgr^r{l'rrirrrf*i llrlti'ioufo
6x r n Aof rr $, o il.J t r" t',t ni.,, n r nlrr >tt g tt nr s r a 1 1;'ra n ,.a :

code : solec{ion .sorl-
i'' il,lij # v'r *i

ior(i=oi i(n-Li i.++)
ft i",+ rnin: il trr*.* ...i*i- ?.ri::

{orcj.i+1i;<n;j++t *:I-&' if(qrr[j1( arr[,min]) rnirn=j1l *.t
st"la?( i, mtn)1

r'r|iJ 'L 
dC'u ricfroudad"tair tryr*arrsn

o oirul bubhle ... for ,icr+or\A.,uririaa'ru1
poinler (rrr,r r iolrsrn ,r,ri, + Nn'l rryr{)
I'T"rrQ* 

r sour \'tirnrs rar rlrd .floai,{"%Vr"
irrdex d,,^Xo Qi fr, loop rxsr rst o,r'o: check

vrn I,ic ; 1' gaai vYilr*r* do u j cr
t'1

o miruoilitftr "inotex " lo:airirioui(o

*E:
9*

5021r

t0 ?J

50ar

toTr

rrSr

?r.rLl rir a.r cft &r o o o

,,'. l@lETElTl t+i-1 l*,,sn Eiqf3ftIg -.L Jhtn
- t_^.

' gE[il@l_,,
3 *n"rffra.T iT,"4 tltgEEEld

* ._ pll ?t

r! dEr-T'Te]f *",
.,Fd a:$ *J'f"hF

1a 5A rzl e lz

2 a lrzlrzla't

rnnt /a /V
f'ila']'fil;l < soz, jou . , . {ot r.r.rrfc vtrin

ili* d
'. i:

. D1'lrt co-oepl ,,. . rsl clDJt3aJdounl5r,c1 'nin
9rn'i., t *tJr,?ri,g u, I o'r x r, : 1 ) r,fr , o', ^rfl*'?i""*r^ti, zoc 4rr^y

o lta:Sfroc s^o,p 
'r^,.rJ.;.i3r^,sr#o: shi{.1 tro

ivrdexJtJ''',o'ucr (r3r'rrrAI 3r^'a? r?ct'3t1

Hffis!e?le,y-..
I

*,raac6ori*Jr scie.lio, S,r,3 d rfiriynn"J*r, . . .

- nnso!rf*r1o" j.,^" rtc m\tt oiul,ol i fii rTrolnc?Doarra/

dYrtf^,*or.tn-:.r for i dcuonfrrru:3.., rixllf n),

6ofro"1 b.,rtle rao;
I

----+ < r*o,Jirrtrttl't,z,frt'9'l (rr'6n'>ribr nrsrrmin
:=:;*

Qxrro,it::al ) 1or.lt1,m t,"r.rg3ory lr^rst:ta'l
. + .l' r- for i I soa f 1,eT n{c nn ris*rixia:ia. t- lvt I IJwu r l.liar

--o13. 1 E -'rlbfi3u.rrrai. ' *aa O("r.)
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{r9-u=er}i?tT $*"tJ
lnse"fio, t""l o-tr(u ,;,Jrreep'l voonls to't dola"iJ n-t''1* rradex riaix^cr1:oti ildr6o'ilnl'6"

ifzrocrx6olocoxov ior,.ri91 1.rr.r: Nirlnr-s1r,oJlj* n6"ru1 Selecfio vt rorl unAi'"nrstirorr'rd]r do

selecl\oy.r1:r{rnrsr^" irdex lo* ,,&,rr*r19,,<1r* #'rr i.*,,rir^o.1* c i> icra lnserl'ron c,t3r"1au

n1sr01 dala'lr1vi'rr*'*c''"irrr,ixox Ci>'lJt ''#al ,.s-o ll71 sn i*",^o'Q'" \vr;ex;'arxr'tso'1

code i Inserlior^

{or(\= 1 1 i < n ;
{

3ofi

i++;

r l1f lerny : a-rr til; €''
j=i; 

!

urhile( j > o && arrtj-r1 ):temy)

a

cF'ilr ari'$i ru ! ii a! o, .,

Qfr drr

so!rlsn

iot, z

tzl64l32l 8l z

arrtjl t 6r( t.1- l1;

i--;
-"ghifl ir{r *

r$oual q]4lri
" *{ **of

ffiffi
+\(,.32 

c

@ElEEl r-'1r
trt'lul.q:)z

Io

sozt 3

so)r 4

rl€.1

LWHl-rlr,,:i';'o'o

rlfri@irn:e.rl

r@si
n@'

] 
otjl'le-P;& 

in*er{

.Sr. ir:e.tion rsrl,rlxd i:ndexa f lt,dtttig rhrn: rs1

r:ror dafo9r+ iraolex .f,,^,utint-fJ-t 
"?ru 

rrfi irndex o 'ix
oi &, uf o o y,, a% rn tili p|ee v rr"r-JJl..'. 

" 
iJ, -' .

. l.sr'!'.d4nls x6zr dlla; it,de*rfx oo^>t't,6"13'ior. ,'fi

d,ryrs shif4 dolo9* ihdex rio,"u,.hJu(ylcfi$) a.r1.,.r'rr

lr',,*rtr"1 trtdaL,, oi'criziruoontrr "r^rdaJfr " rs',61,

i.ln se r{ J,-r* o" 
".. 

rflr,,^^,
x. rirzrizr do.{a oot 

^,r,,At? 
l,r4 lvrJexnorrxitri,^riocrn j: Ay*

fi-oJr.ri.,'s l.h *hile loop faidnrs shigl , t,a'o ft-'r olala

irof t oohar,r u-ond!,.iJJ.i r;*, t

;lii i -i:,. o. . -...
S a.jrr.oerr ,"'t,h, roesle.d, {or z;cf,orttl* rr"',9,i.r' OCn'> ... 'nrr,il inserl\on ilt 1rn z oi'cltsn

do dx,{r.s io, &ow while rauctror*,r 3rars,,d loop r^,h;fu no}or.}rsl:r,-^tS* lrrpi j r''xaxn;1
,A,el

nls r1r lool'1 xrto'rA" sor lai o,r.'vaxc ldo.ounirl,u-tr-in>etl rlo ri:7

-worst cas< ttsdr,ri4"'.rosr^rhile fidorstzr6rrdrrlooonarlr,i"ni,,,lr(Lsin,ro.1J,rse*
n'Xo izirrte: r,r3o5dofi lndexoo (fior:hiflln'ieqae 7 ,*o,f,,.,,"-'tdi q**',d9rlrJhile

p'5p_*:hirr 
'1*l{l*",r.r.lrn for tau .'. fi6o bi6 o,d.^,,-o forls*;ra

ti t"Go ;*'i i't u"

f dG* r*if l 'r! if I 1'1.1"i

'i rG: r:.riii

b l2 ,2 Ut
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- best caie r*orrrnjr x-xd ^rhile $x6,"oifenr*rir',la.,",'t loo? frr:r frdons,*d dafa9*ider
n or.rrirfi* rt" r*x t fo*rnil 6'aotl rrie fdo icfxlai rTorzti.r-?Jxx,ot,

.' . ,d"1*,; loop *hile rau 6rr.,lair"ri -"+hod enrro toop {or vic*on

(nsdi"L o""^y airslor{ a,rtiuzrSourr&) ,f,* n *oo dl-

foi ns,i dJo
!i

{,71 )

:Surnrnary : Sortirr6 o

-9tr,.,s 
"he.l. 

fi a.oic tric s,^rorp
,&
fJ1{14lab

-,rr+n"sled for 
" 

.,}*

- otalrnA ol, rn 6uHryrr:r, cr

L*te) arr6y) ,3ou"l

o(n') J? cnz;
Corn|a(re .t, St^,o\P rtz

01 g I- 11,nls lalb21 9t6lgoP 1 ) 11..'qrn

-swc1 licrnirr ti'u irnd.exd i

- tiutcar e4o*x1 do rqin lhrst:
1^- F t

mA) tl^ tgf Chqckx ri 04"

Ocrnt) f).('12)
compc^rC trt, ,wc,'Fn

-9t,',sr^Dr, d.^{a oon^,r (}enp)

- rhi{f otala rnr'r{.u,ro, {xJ,J.l
tSou'l lrr*riaolfr (i*se'rf )

- ft.'.ri,3. (n jr uicri'x; rwsr: t
nrs9r? whlle

Ocn") flcnl
cevwTc,,re t'rl., 5wa7 Yl'z

| 
^ 

l- ' ^--l3,'m' pl< >or1'14 .,: . ,1,

Stack (noc*ou: nil queue (rntjrriu)
r$t nr s d'or r 3tzr o'o ! 
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r r 2r ?r 
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l^ u < r^1d1"1 i reor dirl'

tornls irrpr,r* AoIa- rfrrrt. . .

Staclt
L+ Larl in, Finsl oul
- i 

""i 
rr?t r.r d xSoX rr Ir oonJJAors

- |x*oxrsr r.,^olr n'" Ao&ou-l rix 1arfrc.,rjofrrof,onulruiorrlrw

Q,ueue
t-h Firs| in, Firs{ otr,l

- rfrrior. oonnoB
- r r,r ri ou nrs rfi 6r $ouo" ( od r rro n i;J airnv rr'r rr nr rn, ! )

.*-A l

ffi Yof":slach n: Q uel{ e . . . r sr,{fioo in rsr fi rl dor}., ori}'^ A1 e 1 de *o rroJ. a nl J r t -'
ratrllrxnnrj{d array dnrric ^^ !
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r 3i1Ls{l; s}ack {, a' r.ae{hoa,9##r". ..

- Ptrsh Q"?,fioaJd" ro.,il tl^.[ 1Q.i o,rirrr..xc lx{oI
- Po P 97,ilo removc rror 1ri:ir{o ) tra: re}urnfltJJult'

- peak 9,?^itr 1 pog o*o rJ*""',irirSondrr^h ,trlg rel4ove

- i s Empl T 9i t 1*.1. 
c'r on ort i' rla.- [.' r'o' tsr f u'.1.! I ov g, *,' 

- i : F ull 9i 
"tn ".t*ir 

/oJ r 6r >Pac k 0,r""ilrfi a. 3 do c rNsr )/rd xorraY )"

clos: Slocl< ,- Size ro.l3 checL rlur6x9lo rca'Y 
' 

"{ p,iuole int ,\ru., / ,- t$ufstfi rffx rr,tioro porvrle r'iuon)t uh rr*rtr

p'i,,aie i",l ,,- ai{nri 
^dA 

Ao}orr'il{o irnJexlr^r+

p,^t! ic voidr push ( obi..L,, i} adot dnlc^,,fJJ i nir,,,^.."" tidrl rn oici rrir "

f a."t ++ i1 ' \',1 1 " J x'efcd ui!,fti i',dcx i '

! "**oo'e 
daiaJo{ir"r.srf** i tJ*ld*tretol 5i"i'

J -lei{*(ln,.i,.r,"h 
1 3

\ l.u,t,^r. aicdr (or
Jl
! *r.o j.r sfa.ck rsr irr fll i a*la og rev) 3,"1'it1o,, 04sri

J T"rrnl, .hecL i *rfi u,i, 11,Sxp oinler

] "he.k ni t,l i--t-f? .do.arttay o:lfierdtorio
J i ta.lrtlo,r-c5orr'ru (ihlex; atZe-1 )

.-
y

-5

.t

-

arr[++i1do...? "
+t (u3o --) ,ilx.l"" itrcren,rc.y,{ vqrio\tlerdgrl'*f,n t lou ++ ,{',rr',".r"'r"13 r,riruto.rrn-c var.X-7,i l;r-

trr,ior.srixdo ir.,cre.v',€,fi{ trttrht'onn"r., o'o {>, tcAltoJnro increnran}

:

b

\,

. 1 ++ z,,r.tT u dc ror or i 
-JzJQJ 

"o" ratc 
^ 
ou tvrcremenl

o +t i lAN1tJfic norr r(,olsri^xo9r.l i",crevre'l ,,ox rrj"aouriro, i d i"r.re-er'+ ,,,$IJQJ

lr c>'

arr[ i ++ ] 1: ral r vf,, nrs 3rl n-r aw ri"d o r,a'.,^i
;enr+4i t r:,r-r,,iX-.9* i-.,""-"--{ I ltitf,x r ior*

itooo...,irncrsy.^o.'nl i tf" I
Ji/ .'.6rrffi orrofri t

ritt.i,
tt
Lf

ruacxS0 gtnrtt iou ll^crgw. ?1^l I

[St"ck.J
dcir Ktl

rl4 
'tstYr 3

oi.i z
oirrrsn [irs{

public Objec.l pof{)

{ relu"'tn arrt i -- 1; }
putl;c Ob; ecl peel.ct

{ re}ury1 otrrlill }

public booleo.t, l:Enp\ t)

{ relottn i"-1 ;1
putlic bootec^rn i:Full (t

{ relurtr i == size-t'7 |

pri vc.le Obl ec*6: drr; *ohy vo.l Obj ec.l ro;lirfruua:

putlic Slack(itnl ,) -1 . ,

i ,i ze=rt') !, .ott"{ruclon rtlnrs *tr sizeLtaj tteu qrray
. arr z .'ew objectln1; f l4ortf f* i ,fr" -r riln: OJrid dolara,1n*

}J

.L

I
b

b

b

-\t

!]

-

s

-
3

3

t"

b.

I,

lr-

t

t,

- Or. t (lu .t,
arrl+* I f 1: *N 1U nt'r'^ Il^cre.fvtenl I rr4 talra

t,j.xdostnri4lou i
t io* r'ier\ou(ii .'.d

v
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rr-*g,9-o$zlrruzr fnl,x --+ poslf;x

Hot^r lo In$ix + PoslFix
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Stack Q**iarr r3r
t Neb browter zla.

I alO

. undo. n.s^o4r fournir1vorJJsunsar wrn Office, rrr:d6.,

ba"V / Forword . - . 
^rs ^R 

,."1 t;nk1Jz< hr;6lJ 
^h.,ino '4n rn ,.% 5lorck

nor t^.h fiduolJ 7"p ,"o",";r3" *.t^*o ^irnouuirJ**r,r.,. 
:

t grsin{ (check synlaxl 
]/,^t 6xnrsraroir*c rsrourr'.i",,u.,Q3rrri"., (), {}, [1 1'.,; ,rio9i^r,

3r'lir fi'/r/ t{on.L '} tr^a.

Postponi nA o
' ,{nrs!,,".t.r^.,.rtiir*(rnrs,orT^rro',r,'opera}or"-?3n*n,o.irrr*'icri*

- lnfix nrsriuxrr"rzr oF ogr,r.ir:ln.,tmber -r'Jx a+b
- Prefi x nrsrivxrrr.rzr op ai&rr^fr, n,rr'rberri, z t'c ,{x +ab (urrruo,clerJr , 6+b>
- fuslfix nrstiurrttzJrr oP u?rt'r,rx,5o ti* ab + t,.il1,'ra'r1N?'? ol+b)

Nutnber
c ogerarJ )

cop.1 t:u*Teri'rsJJ oon,Jt+ oul pal rnu

( p"sh ti I stor"cl.'1J'a u

) pop da{a, oon11n S{aaklJrioul
nlireot ( J rr,&d,ourtuo (gop'?iloot'ou{j"l;

operofor - n'. :lacL 5,rcod (Er^pt7 > Q^' -

push op'i"n-*g: s{air.'l J
- ni d.o{a fr pl,,sh Qi s|a.rtJJ #:drdo

rf,x i ( 1 ;9a potsh ogQist^"kJrlrot,

- ni dola rj p, >h 0i sl^.t JJ oi$tin
rfrx op Q*ir; og:,0(:.t {c x3on'i,t'irrr*
( *,/,o/. ods'.6izt {lncr t,- )

Lr ni s,c\'r-r i,nir air* 9i p,rrh op *rf"r
!{ s{.c1.-lrJ,oo n

tr ni 1a-u {rn:i a3o rr"r n"r+ Iti pop daia
xrriu or.,,{* oufput ,^o ,l;j;?i
p,,tsh op Ql r{ocL?zJ :

No r",orel p"p r'lFaakJrloon o"lj"T ,for1 ru^.,o'

nrsrr:lrc infix ,fl. pr={fix
,r',0'9J-"d orx S{ rm6 u.riazdx
( cha"A'l(o: i9c chc'rA{ 1"r )
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